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METHODSAND APPARATUSFORDATA ANALYSI S
CROSS- REFERENCESTO RELATEDAPPLI CATI ONS Thi s
wa@ppbkioemstT on is: a continuation-in-part of U SPCPESHN1/021050

Application Serial No. 16/367,355, filed on February

14, 2003, MEAHODSANVEAPRARAANE FORAPATAAINARYSIN A

ANALYSI'S, which is a continuation-in-part of U S

Pat ent Application Serial No. 10/154,627, filed on My

24, 2002 CROSS-REFERENCESDT O'RELARFARAPEPEICARIONS
CON LOR TESTI NG, which is a continuation-in-part
SSPPEAH RN Application Serial No. 09/872, 195,

f | Iaedormlnud\;hy-@j:art AJ0U.S. enatent | AqeblidAEDHCERiaAND. ARPIFUSBEIS filed on

Feoat T BRI B U TR SxT) ShPRBA G5 F83S b/ A, which

is aNyitidshtio2B0dart €NUISt IPeEniVEIKIRTonANiaARBARNT SIH6 FORIIEAIAMay 24,

2005 pos NgaHOE Ao ARPARATs 60 St O S sy, which i
a codRARAT iSpdrst U Esffat@ﬁ% MB@ma&\m 09LY BisSHileatd NehyS 1, 2001,
Provi si onal Pate EUI cation . 60/ 374 328 file

entilpf METHODS 01 ABMRREES TR DA SHBORBNfATbish clgins the benefi

of TESTPRAKXIRAMPARIN- YpHcAlIR ROHANGEYENT: raadvehabi® 2b8e entitled
benefit of U.S. Provisional Patent A%gl i cati on No

MEGHOISS AR, APPARATYSFOR, DAGA3 S ING; BEY @rovisional Patent
ApPINRERENDED 294 RMAT 191{&'«?%\(5&&1 ARG d e TRRI 5 %NJB U@PPARATUS

di scl osure of each a ation’by reference.

FORTESH DA CONIR Qe é@@wAN@LéﬁﬂI&smd &% ddisionad P@nenﬂﬁmhyatlon No.
fake d |5 n e S

R e APEP 21 B0 en RN MBTHOU® NI R AR ATUS FOR TEST
PROGKANTATNLNMSES ANIRRANHAMNCENMENEs t 0 data anal ysi s.

BACK N | I ok

e d R Ren of Uk regbiond Lo LA MGl Bore ST RO EP g dited June
27, poasp extithed D'EMICEEIBTDEHEN@M WAFER MIEP en\mmmh et her the

GorRarEnEEe e YRIoREr e peryfr delihed "o B Stont tat i

preRECAEdbs0! donflIFRNYILES &l 1@ fefchded ﬂi’phsﬂim,alliﬂv&&eﬂmé reRhiydisclosure is
the col.l ected data from several different conponents

to be §VEWBHY Wy probl ens and correct them For exanpl e,
the conpany nmay gather test data for nultiple chips on
each wafer anong several different |ots. Test data may

cone from a vari et FIFEHD QSFHEINVENHON paranetric
el eglhihveRtion Bflds RdatPRlalyeR! | NSpection, scanning
el ectron mcroscopy, energydispersive X-ray
spectroscopy, and focused ion beam processes for

def ect anal ysi %ﬁ@g(}flﬂi‘lljﬁD'éﬁ | ;NVENTiIGNdat 2 may be
nti

anal yzed to identify comon deficiencies or patterns
of SBafieoptectayr companies test components to ensure that the components operate

properly. The test data not only determine whether the components function properly, but also
may indicate deficiencies in the manufacturing process. Accordingly, many semiconductor
companies may analyze the collected data from several different components to identify
problems and correct them. For example, the company may gather test data for multiple chips
on each wafer among several different lots. Test data may come from a variety of sources, such

as parametric electrical testing, optical inspection, scanning electron microscopy, energy
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identify parts that may exhibit quality and
performance i ssues and to identify or classify
wais@sgefosned "good parts”. Steps may then be tBKEINS2004/021050
correct the problens. Testing is typically perforned
dispelfeox-eayd@pectascons kad)forgsedaibn wedre rprécesses foradsfent lahalggis and fault
1sola§<ﬁ1dngﬁ !Q%?Ié ? ggz{ly%gs% mf%g fg(cB n10n dteﬁmel)éfleis%?mgygﬁgrhpgf defects or
identtf patisrihagmaydaxiabia tinatityt mﬁtmﬁnﬂmb yss&esgalnd lts 1deotliﬁlhn class1fy user-

deﬁn?ﬁ gE et S” a gméﬁgagéipe%cag c{;gog%lc{] g)g% SIlegt ng TE ‘typically

perfotied Before Jit&qdécpwmﬁfgt (ai ®afepbaval) iaf Gveflr a3 ppioh y:om‘p_.bubln of assembly
ester generates a |large volunme of data. For exanple,
(finaltgeth tester may perform 200 tests on a single

COoyRA and%ﬁﬂyﬁ tbstociatd RRsperkiE ahid Y cossuhfne aAedmitc testers
tines. nsequent % st of a |nIe c:orrponte[,ﬁ]1 %‘09 1
apply sigpals to(fb0 CoraRARPRS Mickigadh fhe GoBEPANIIRE PUPUSIETE e fgupBisignals
may Ve MRl2ed URORANLS vRthEOWe MboneMek alpefafifif QEcpeflRY RN tester

connect ed to the sane server, an enor nous anount of

genegpigsa igstvobrueseiglatad Forgxamide. caghytepiprmay gerfore 2 tests pha single
comPReNChnd 4Bh Sﬁ{hloye t%§t9fn§§ bk %e&t@@ﬁo gﬁ‘fe@ C@ns@cfpféﬁﬂ?*%atéﬁ of @ single
leltate e mani pul ation and anal ysi s
Com&n@nfa”g@’ yipld220680 mﬁ@hﬁ i Bevanseatinlgateiois t%@%‘l'@r or m@rqlﬁomﬁgnents an
hour aﬂ& gg@fal ?etsﬁ}.{1 q’xgagr RWBAGILY 1R e Yahd se?vcertdnréﬁoﬁﬁbug Eﬁéﬁl{t%? data must
toret ata. Furthernmore, acquiring th
be stdatla Fprtb@emwoasttbﬁ}dhbxthandvgatmsalb/kamgs ibe mééﬁa lma database to
i ne repar 0g i
s T TS 50 S T4l
howexree] réques ﬁethbxmora:get qapdcity |ag wall 8s tifli ® Egadpeaml sorcbe daa.

e very conplex to ure full an ro tion of
Furt grote,) ﬁfﬂ}’ﬁ‘g& %eégﬁtsgagﬁ é)}‘ﬁs?ri;s a %ogprliexo ?.H(P ?gg%@%ﬁ? grocess A test
engihdd @hépark Ya et Plogiam tf ﬁgﬁﬁﬁ @l Gdste Wo tgemdtna»telth@mpat kignge to the

NCTL TSN TR L P L rREAE —

and Propdt bpdrdEdnO6ey the Adokipofidht. aTdhs&tntly, Zigd te@lﬂpmfgratm €or a moderately
program for exanple to rem)ve r edund

nt
comglpﬁ érrtggrgt@d ﬁqrcmltﬁp&cqus @dpree ! erroé Eﬁﬁs eSS ¢ #’rgﬂaé}ng the program

dem@ﬁ?ﬁ regdeﬁﬁve Jéﬁ%ﬂ AR airRatith tb BRIvE At HetieMctdAt Rlitidn2dnd @ptimization
ficult. The volunme of the data may demand

of t}@lpgqﬁf4mcfaﬁ@xaﬁmlﬁdé SERAYg ePRETt il OF PRV IgS (9 time, requires
add%g&l 1S not usually analyzed at product run tine,

'S |nstead typical ly anal yzed between test runs or
i nThe hrealysiranfdhregatheTasl datd ie wlsadeffigdreThf voluress of the dafe pipy demand

signﬁf?:gﬁ:t c}ﬁs S aﬁgﬁ fcﬁve? nhy 11?1@ MG Ll ﬂf%tcﬂta i5 461 &sh?l}l ﬁﬁtﬁ&? at product

res Anal'yzing |ess an a
run dmbabut linistead fypeaby pedyzed éemebue tasesid of mgothwdiaypbﬁ% To alleviate
somg 8 eFeh uergfgmélf aognecc% lgl%tgsg or?l @&%Eﬁ Zgrlas g@g tfle &:@%ﬁl a&]’ld discard the
rest! @ahlyriag Wst than hid oadﬂldataphowme rensuesrthat g lfeaultlmga&lalyelﬁ cannot be

test data ener at d b he test et a
fully; ¢pzaplets and, o ot Siab e Pty GEHPAFE yphandine of te
test 83d@lksy Zi ng t he dat a and extracti ngrreanl ngf uI results.

52319 ggét?org%)éerf g{g%qah]g ﬁsﬂll %Qtl gfl tg ata g%lﬁeorarltng‘i)y?}? taester 18 rtetamed the

sheer volume of the test data presents difficulties in analyzing the data and extracting
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process, and the manufacturing process that may be

used to i nprove production, reliability, and testing i
wok@doafeet he anount of data, however, i sol ati nRCEOS2004/021050

presenting the information to the user or another
measipsfhbresils. diha ldhemgymgntafsgnbimanoinformationhebofit thédevdees.ahe testing

Lt erpretati LS perforned nual ]l y. by engineers .
procp PN S TR i PR RS i anc
testimg Ninfviest of the gmpu e dsa fasedr psolatie) and @xgperting titeinfomgation to the

faml.iari Wi the fabrication and test process.
userﬂf?rf'%}tféﬁysh%?]ﬁfﬁ‘&ﬁ?§1n§si s is often effective, engineers

untetiztand, noeh bathe idaatintemrasidntie pérf@ynet embually by engineers who

differently, and are thus prqone tp arrjving at )
rovicy teclncaFeteans oot e oh and mBHbe g gt posed on thei
expdiidgha@. anﬂ\l’flﬁahjﬂﬁﬁtypﬁ/ﬁﬁ e faBridat &S and et ;ﬁé{d@ﬁi | AAE@GH manual analysis is
personne eave the conpany, or ar ot herw s
ofter i Ve fgeimeets gpderpiand th ?@&W%@g@ng fight msséelgfﬁfav% agq are thus

prore @ afr Rty 4 ALHREht 3MEedti®S bortUisoREHABE oh AR dare Gl StrdtHeP Problem
of the test data cannot be easily transferred to ofher

arisqs SYheg FRFrienRAFORCH 1iaye thaeAmPARIIQT Arsheihergdseatigvailable, for their

knoWRBG MHYAJdrRin RS & BOAbYSSn ARCREH Y Adn bRl M8 idt@Pftation of the test
aspects of the present invention is configured to

dataggmnetrbg ¢asBy tronsfetedite etherpershaichet eri stic of a
fabrication process for conponents based on test data
for the conponents. BRI EF DESCRI PTI ONOF THE DRAW NG A
nmore conpl et e unYEVEMARY| OF THFE INEENTEQNNt i nventi on
ma r rri - .
oS MPPF sh Sohebd B i oty abdRUBPLPhacls aspccts of the present
inveatiormn &cdonfigured tid attomafi@lly adentify a haradtersstic W af falnigagien process for
whi CEb”ae\é nat tgetagor l?ﬁg%lleb Iﬁitske ref erence nunbers
compaents baged onlest data LT Afie sopp {’ehr()ughout the figures.

Figure 1 is a block diagramof a test system according

to various aspects [ ' ' and

associ ated fufic %BURE%CWQ\Z??@HEW@% s a bl ock

di aginai) o@ﬁllpl&iteeﬁmtssan&mg folﬁthe rpgetséxﬁ gn\teh?oﬂ; 88y beyaivedby referring to

Figure 3 illustrates a ow di agramfor a . )
the defaradgdisarption wndethe e onsidered i orEiepiane wifh e fpllowing
illusta A6 B dsOhRh SH4R R EFERD ketle. dakSrePi@icy Hifib&k RABRNMS similar elements

Figure 5 is a diagram of various sections of a wafer
thropgheutbe figersf-ng t echni ques; Figures 6A-B further

|| ipgsitd 88 Blofil 8MedhnadTa8 S RfenaBRIMLIBALBEs £BEM of the present
~anal'ysis elenment; "Figure 7 1llustrates a flow diagram
inveiien and ascistad fanativasicompengaise 8 is a flow diagram for
op 3 t rﬁm
o B oAl RAETB! Aotk oRiRal BRS¢ on:
Fi diguee Dillustraesy ow diagiamsor aleonfighretiomeleraentt; of nul tipl e
conponent,s .kl qu Q k- renr ' . )
g ot B by W BB liadna i B

Figure 5 is a diagram of various sections of a wafer and sectioning techniques;

Figures 6A-B further illustrate a flow diagram for a supplemental data analysis element;
Figure 7 illustrates a flow diagram for an output element;
Figure 8 is a flow diagram for operation of an exemplary data smoothing system

according to various aspects of the present invention;
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for the wafer; Figure 11 is a graph of resistance

values for a population of resistors in the various
walewsoesedf the wafer of Figure 10; Figures 12PcBUS2084/021050

general and detailed plots, respectively, of raw test

dakigurafds oplpt ofgest dath dotai tesh of milijglercempamentshe vari ous

devi ces,of . Figure 10; .Figure 13 is.a.flo [ .

colipbEiod afsartfbmatehiore b huline s S0k pEE Mlsbinfhrosie
for tlesypfet s of the present invention; Figure 14 is a

di agram.of a representative data point.locati.on on .
¢ nfEe ok aCaphef Sl Vv o mRatyuor 6 BRL g, various
devics apthamasndf Bigafealot rel ating to a cunul ati ve squared

conposi ata analysi s process; Figure 16 is. a .

i e G058 SRR P e BURERGR emet v 41 g 4t data and outic
detedtiof Wigsrs ¥arshBvaidus defitedwr Bigagriam of a proximty

wei ghti ng p{locess; Fiqqure 18 is a.diagram of .a set .of

dab'gusdP it S11eV gfagkrs ot aropwasieAPRlySiiRiope ATRGTIIRE GUrRROUSGspects
of tht Prefert {R¥AtInagr am of a cluster detection and

frltration process; Figure 20 is a diagramof a set of

cl Figvrerld isr¢ diagiamcd! asieppesenativg datanogtilogatigy gn three representative
Wafefrg;ltrati on; Figure 21 is a diagramof a set of data

poi nts nmerged using an absol ute nmerge process; Fi ]gu_re

22Figares 1§Adgramofloy diegrans anfap 0hgw islabingrep o guggletye squared

: rocess; Figures 23 and 24 are

com@&gggg%&&s%tg%sgf data poi nts nerged using

peFigentlagea dagrings anexdesipravveddmed ofFpgiafes 25 is a

bl ock di.agr f | J: $1yd .

cnEiEbisf LPREL R o MRS B if i rRensy, o o

i sFauiel18dka diaggmeofiackt of daia pgintsubjects tosireximitlyivepighting, 7

ispa flaow di,agram of | assifi.cati [ .l gure

ol iR s A 0PR el o Pl Ret e apT R I PR,

Fi Pigue 209s & Siagrafh ¢fgrsarofefus@rsioaurvedferabjacirtk detedtommnd Sltration;

in_the figures are ilJustrated for sioplicity and )

o EIEPEEy? LR AR EE ottt da 2ams merkselir i e qhy® dergegrocess:

FOFig8@TRt £ diahiath SfAeesidapoindttergédEBmgRArdverlapatenay process;

sone of the_elenents insé he ftjégur es may bﬁ e.xaggrer at ed .

or Fighict £é@nd &f arq Vesrpgs ot frisr T P @RINIS TP dfipe Prroentage overiap
mergdREQ¥Rs;under st andi ng of enbodi nents of the present

I nventi on, DETAI LEDDESCR| PTI ON OF EXEMPLARYEMBODI MENT'S
ThBiggiecticiita Plade B Ay SHETES TSRS f opEpFierisys of a process

usingltggpaaitégnal bl ock components and
Figure 26 is a block diagram of a diagnostic system;

Figure 27 is a flow diagram of a classification process;

Figure 28 is a diagram of a pattern filtering process; and

Figure 29 is a diagram of a neural network.

Elements in the figures are illustrated for simplicity and clarity and have not necessarily
been drawn to scale. For example, the connections and steps performed by some of the
elements in the figures may be exaggerated or omitted relative to other elements to help to

improve understanding of embodiments of the present invention.
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various process steps. Such functional blocks and
steps may be realized by any nunber of hardware or
W@ odosinerse7 conmponent s configured to perform t hePCT/US2004/021050
speci fied functions. For exanple, the present
i nvenl)E’ﬂAIhED DRSUREP TION OESEXEMPEARY PMRBRBEYENTS

ﬁ{ a}gﬁe %/l %ﬁ%p dga Ot():fée%r} a% é{l %1& t T ! Hg@al b?ocﬁ components and
vano}nﬁ @ﬁﬁSSI stps.e | Smoke s tionsd bicgks med Wepiskm';ly batrttaém'd by any number of

hard e o SRy SR CaTUTdb PR A BEFDIRE IRGar. Figs cxample

the 2€B#t i@Ventbn @A eﬁibldW&oﬁ@ﬁ‘e&t@ﬂ’sSpro&sﬁ‘er p;f.d’ilmﬁﬁﬁls, Iﬁbcesses, and
ot her controlageV|ces In addi tion, féﬁresen ¢ 1
elgoR et BorPHHRYeabEMBIE EBEr| SBEH. B GROgrTE gigpents, newa

netwOHEDBdtteR aﬁa@fz&rselb\gior Sleiied, Spro@hiéls, &ma hé Yigé, exhidie syl dagst out a

i's rrerel one exenpl ary. application for the inventi ﬁ
variefy,pf m@nonﬁ Hadsp thesofirol dheRor B ES STErBICERPr OSSO Abffier control
dev1&afs SPINERIVN] BB Rlesdif tlVRhEHHERay B pratdicad ANBhyttfon with any number of

onmponent I nterfacing, data pr OCGSSI ng, component,
test hm@mnﬂ@ts addeach ey§teR edesqribed Ay mstply eneieyerpelary, application for the
1nveﬁ'fﬁotnh Q8RR HRRRAE A iHFenB6R B2 e H%IJyoany %ﬁh@éﬁoﬁ%ﬁ@&ﬁ@nﬂ ftechmques
resent invention operates i'n conjunction wt
for dta@smalsgzs cempargot m‘m&wgg,alata@sqceatsnlgowmmem hamdlingt %néﬁh@ léke.
(AT,

A i AL PSR R
presént tieehiéon d@Patesnid canjoostjputveith & yest sister0BI0 Miveng @ iester 102, such as
oYL SR AP REcCRP LS5 A e emoinen
test ¥y8fedy 1,00Cbmptisel a st 462 amba:é(mgmtér shesteine HGR,.  The tast hsestem 100 may be

| ectrical or optlca tens. In th resent -
contiFIPRERHIE W SOTBIBHOl DS D 8° SAMETILE R HfHopiog 2 wafes circuit
board§) tp@é]ia@éd&ﬁvfébi QHbmelCﬁlaﬁncfaDdSﬂ@dczﬁ Bystenvsa fle theQJ“reqeﬁlodﬁﬂ@dﬂnent the

I nt e%r ated ciyrcuits or. devj ohents 1

compEAR ol (SPHES6 FUBHIF GHFRBI 575 AEs AFREh Sy VAT of packaged

inte G LirSiBts AN YdeSidbd. AlTh& coBpUHERE 1106 |aﬂgcf9£t@d? asifig faOfbrication process,
creating the corrponents 106, and i ncl uolﬁ a test
whigly geeesPrigh a@hsmyeél@ﬂ%f%lén&ﬁg?%*a ‘ira?ﬁ?aé‘n% CQuWopgts 106, and
mayt B ShddWeekiNRoRE WHidtORaP Eorh1Re GRTRAIBIB tpRockESfor TEng the operation
tester 102 suitably conprises any test equi pment that
of thegompongsisphent s 106 and generates output data
relgt kg, t SPYquEMIRE HBE te¥hd! ddnRloRents 106 and
rralgﬁlé rltléé%r (%rgz gmﬁaeifg% Q‘%?t data. The tester 1 é) EF?:alsy "
genagappitpe data oalatimgtto dh«altqsang, curdtriay eamenrise muiiplp maaghiges or other
sour-clz_e:esr aﬁX&?ﬁ t’leh%ttggter ﬁﬁdm?g'ctoﬁlg ' QQgﬁ\?ehﬁénaL r&uﬁ%hb‘ qgs&éroghch as a
er equi pnent Frtatin e testing
Teratd@ﬁd ®ster] @Rd aa;abb'eoweﬂtascn edmamuﬁon cmifhl cghnr eduigmenir fﬁrr ﬁa@ﬂtt@mg the

tesh&g e]ggﬁgs:t%clg% Jayy g I;mdac.:o reil orcﬁg%_ﬁ)dth%gglltl%la@%émnents

106Itd1b&t@mdmﬂtdraﬂyMléﬂhpph@nmnﬁwher system 108 t o, for
npl e, gramthe tester 1 and/ or execut
B deterp [ Bora opeaia Bt pouutaon 0 PEcATHRET AP ERnd0S (o o
exaﬁlﬁlet h@gla®Sthe ltesldd 2,02 a10ad Vad ot estutd alicatestCROfam| colxst 4ta, provide
paraneters, and the like. In the present enbodi

instpugféons e testersliQy anplvre dest datay qpaEOY ts%%raaraa%ﬁtegs:ﬂnﬂﬁﬂ% Jike- In the

pres(eﬁlsérﬁﬂodﬂrg%t aRgRe E)%f@ys‘(éi‘ﬁ 1108 SecdibR teBRA NS | forh URE tds@NI02 and
I ndependently of the tester 102. The conputer system

5
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108 may inplenment a statistical engine to anal yze data
fromthe tester 102, as well as a diagnostic system
wQ@shars6T dent i fyi ng potential problens in thePCT/US2004/021050
fabrication and/or test process based on the test
perfohak fariolld data @RIV funsijib ﬁmeﬂéhﬂermg()bf clenpstérsi®2a The pamptter system

conputer, such as er sonal uter or, works aon

108 GigRneleaienf § Sl (BRREA ntiies e diogt B Fys (B & vell s 2
diagi®$6H a@en 31 @R liGentifyidy ﬁdﬁ@tﬁiﬁ‘ﬁiﬁ‘&l&m& Qﬂthelfﬁbr&BUOn and/or test process
base@l ternative enbodi nent,

th system 108 be
AR fhedest 1A mLBF copRUEg SHiien ?nggg 6?17‘}3‘1156&0?‘?5‘8 Ae r?f’%‘g'%%r Such as a
persdABcdrfSitier ot Sk kBtatin, connebtadaiop wstwlodttviietNthe NEyer 162 to exchange

performed by other conponents uch s the tester ﬁgg
signdly WeRRB ST d6hn B b lierrys emhediagrik e sorinisr gy ADS may be

omitRY SRR & Mt Gflo JIRE c6BPIHEAIS lof T Tt BYsIAP 100) @hdl @ foud functions
processor I10 and a nenory 112. The processor

110
may dgrasFiPERas Bahgther sompenentsy stbeisibs testgg A2 g5 elgments connected to the
netwgnventional Intel, Mtorola, or Advanced Mcro
Devi ces processor, operating in conjunction with any
s ulnx thi brssenp excatnilary sysjes, dlp coswputer axstony Hifoneludes a nupfessor 110 and

a mé?ﬁor#' IQEXgl%eSbmés%rl Mo doldpri %&%uﬂa%%eegﬁ\fesg&npﬁdllsﬁ £Ehventional

appropriate menory accessi Ie to processor 11
Intels Midtoak, ar rAatvdoerd Adices DemisesopipcésRAMpperating h’eporsunctlalb [vath any

f
sultaﬁéi rﬁ?ega%fggysttefm,tslgcﬁ)gs ﬁ)tng)d’okx@%ﬂdq}n%t olr 2231%%1P12§S,tthé Hx%mory 112

€ present system’i
may aOaPsiSe ARYrApHropriate memoryn gecassible e@duwpmgesiscnf DiOpeuchoss a random

CENERTI N T T
menfdie 3 €N of GEdRdichE Ebtsterrt hﬁluﬂ&lm st hdc2sd meinude&r (Sanp)mg iah@ receiving

for, storin elvedfro
inforgpsoR ARe g0 HRTRA Y ffw@?ﬁ HREOG ﬁ?}[}ta{e ¢ Sffagipn of e
compitgr fo8MOry 112 is configured for fast storage and
retrieval of test data for an I n varj ous
enBole pEssen embadimeahiieymemosy il e in‘Bih‘?l?Sg‘ii‘P%"dtyt B LeTdpeeo i results

rece%@ ﬁ%ﬂlt the %Eteﬁl yha @Ecﬁltﬁﬁ{g%hﬂgsw §tthé ahpyt t60 BRh] ThéW@edory 112 is
i nformati on sel ect ed the test system 100

Conf?w’@@f/doﬁor fasbsteser mdoqetr@wafaﬁrsh@at% frapplges- ol W%Fm%odé%ﬁs the
Yfﬁ%igﬁéﬁai 13 @to‘i@ﬁe ERRents 884 bihmi& @ftalSX A0y anﬁﬁ‘lsmg a set

ry 1 uitably stores a component identifier
of lré‘mtlom sgontahhy tho®st systen 149 and/pr e gpeipiaknacserding to Selected criteria

andgg#ysgggagggwgmg%@%ﬁgsut| on of the conponent 106 on a

ested wafer. Each x-y coordinate in
th§ommnyle,1ﬂ23 meemope 1d8s ediablyestowgs t i campandnit cidendifier for each

comp?]Mfgt uc]ﬁgag a}%_:caofgﬂie na e%rcéﬁreﬁ)?ﬂtﬂ%% :f];g&éltl%g %gg{e%&‘ﬁo&%t 106 on a
waférdiap foi b desteda\mﬁare 8adh >f-y edmidmam lirethp ordory | lﬂrmgxbmqg];@;ated with

| d
o PO ROpH R oits SHEPORB B RGOl BR (g valet nfl.  Fach

comPbiint $dénﬁﬁd§r€1|1a@tdﬁ€ dr Gndrb diekd3) aekaRh Cﬂeﬂtg c@ﬁ&@‘p@rﬁl@ﬁfor ERéimple, to a
or_ other relevant data. Th

BT 1oL AETTeS S GEPONRY TSP B GURFEPTIRE by RoRion g he wate,
a stAStidRMHEE (RCesionding Bordpdhest 106 Edriother relevant data. The memory 112

may be configured to include any data identified by the user as desired according to any criteria

or rules.
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or rules.lhe conputer 108 of the present enbodi nment
al so suitably has access to a storage system such as
wa@pwslersenenory (or a portion of the nmenory 11P¢T/U8S2004/021050
hard drive array, an optical storage system or other
Su'llteahir@méror(l%gef thy giresant éﬂiiﬂ)dﬂii@lt alyo snytsiile rhamaycebseto a storage
% hard driv cated t he c nput er
syseg S pheBeandtpsy (5 nifp R e dteny S ndid TR ey Soptica

storadé i syseema ok aﬂleﬁsﬁableatcﬁagewydthn aThe storpe bptaninaih bt: fhal, &k¢ a hard

00 is conn st em may, st or,e
ariv S APIEHES el OB e (o HiFT 1D b Ay e mplss S 25 il drive
arrayCa8Raentvih Qfseivlaﬁtot Whith g3 8Ysid 100 i doRRedpde SEHRtstorage system
enmbodi nent toraaﬁﬂ§ stem co rlses a dat abase
t

may 0% SRR G used S SaPDET T ot Bpr F(gwfﬁlentf gf the test

syste@X 800D | 18 thePproRinlerRb AEthGH, | tRNstSBEe/StemUonpris@ikiatbhds! 1 mgvaﬂable
facility. The database 114 stores tester informtio

via aggpapte s6TveR bkoesompaismes or @emples s it padustipn pakertgy 2 mantfacturing

facilRPETRd Haﬁ%ats@@lﬁt ﬁéfes %ééﬁs? fifdridaloR REcH issteﬁmﬁfég Smaste® Yhta files
prograns, downl oadabl e |nStrUCt|0nS for the teSt

for opgrgfigihe bt systran 1 Gfband;ifesompenegiidicstinsegram sloynloadaple instructions
for tﬁé’ & ﬁgthlgﬁyl (OO 113 §ikE O TP Lufcﬁt?ont BRlfragladyef &P corﬁ’;%ﬁ@ complete

orical tester data filés retalined for analysis.
testefrﬁ%a ﬁ]@s,tsudygtlemll@d)teﬁ@ydaitar@bm@l@d dortanaliysib. equi prrent

t oTﬂea?és %ﬁérﬁ ItO%SIIHIEI c?&dtet %ﬁltmgﬁp%glg&ﬁ&t ]tQ S%cd:&[e testlnLg of the

exanp resen ncl u a de
compcmeats ﬂ a@eFdrOadcamb]ek&e aresmn wetrﬁystelmalIOO dehidesa dentier ificface 104, like

o ¢ [ di
a cogg%gg@ ? 1Tog1t%{?aae oaid. 2 glj/oa{na jaey f%er: ?ha (lilerb Vee&!l s ﬁ hg}l%le the
comp@RpIONe6usd fdeidanad 11ttdfr&cé bativeen the 2ompdrents 806 asd/the eaxtei Q2. The

o BB e G SRR P RGBT RIS ot and
like tt@ Sﬁdlﬂt@teofesﬁrfge of ﬂfép&ﬂﬂfdiﬁnté-@% accodidi g the pahiular conﬁguratlon,
particul.ar con uration, plicatiqn, iro nt of .
appegiion s%‘ﬂmé%%?ﬁ ot wra iy O et GEtoBy of o Pl n the

pres&f SFR Rimdnd, tHaCtehr SRR 100THOAbiRBled tbhh fSibp9ats (cBMmunication
100 i s connected to an appropriate comrun) cation

med g iSUih asUtOR! AEeadnetll inneh oR ékhﬂrq@wqrhtlﬁka#@tmfea}et to transmit
1nf019111a"'9191%11 ko SELMQEKMS, 's{i&l A eRbRAQEr 1160 transm t
information to other systems, such as the renote
sefbefestystenTHY may inchide pasrnmorerasiers 07 dHé opmar were computers
108. n?&eex]%ﬁlﬂ 6'6ﬁe RE9 08 %gq{e Rte8 BN b rSpridS nudi® of, such as

exanpl e ne conputer e connec ed to an
up t@ppEnGpet mere, ieshsdH2 e¢corctmg:ﬂq vasomsrfaqt@rsx sueh ey thesysiem's throughput

and g{z’;i%@ﬁ r&%ﬁ RHEU ‘fﬁhheq;@l gﬁg}gﬁéﬁosg@ﬁj gépam@fmm the

roug h u the co
teste€ OlPR Y oe rmadk0 Be 1Euagmteérmtot the teﬂﬂpmzerfoﬂ%amply Widizing one or more

separate f.romthe.tester ' r
procERPRy PRECHES CoPR TBoor o B et 30 ool pvarions
funcfib G RAS dfeSperfdmchﬂ Ibg?SdlffélﬂeﬁtCébnmutdwl thor camdplehe firstk@ongfuter may

the tester 1 I add| |on rious function
perty, VU Q1 GRS By s DPHEGEY S8 1530 5 Spiagy perform
dataCanhlyEis) arfdOANRHeR lset By canufedy fny prdpatdSthp donahial deildgs and/or other

tasks, several conputers may then receive the data and
0“¢B@Fﬁb@ﬁﬁ@éﬂ§”ﬁﬁaly3|s and another set of conputers

may prepare the dynam c datal ogs and/ or ot her
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out put anal yses and reports. A test system 100
according to various aspects of the present invention
WO e@s®0tehe conponents 106 and provi des enhanceRCT/US2004/021050
anal ysis and test results. For exanple, the enhanced
anal i sysmmy 10@ entardiyig it cericwsCispediti @ ttho pedsérg, inoention tests the

compcg‘lllélit? qb% %rc}g?]deﬁr et Icf ?qagrsgf %'?Z?SF and{tso.rFﬁté %{S(gngrtvle .theh eghanced
analﬁyssmemdbﬁﬁfyrmyoredcs Gluesnﬁhalﬁef; onuhiisupl Rswlet sepefitivtatests, and/or tests

Q le wafers and/or | ots of
ittty gt Bk Pie o8 st ehnee R Sishan SOSa el Pufie st
of délatsasiehsdaty/fiki® o mtalRipRByaferk 30d/bElotSetwaTyrs] fvegdne@te composite
dMaﬁésten110 o dla%noﬁe characteristics i

h
Bl A PbRle falasets. QHefiys dtarasy @‘ﬁ%@@é}gef E{a@% fogt system 100 to

diagRds® OheBteribtie | fi ﬂlleeféﬁh%on PREE raha/a{ JRRE §Ir6&ess, such as problems
instabilities, or other aspects that nmay be identif

ineffjgiepoiehepofeatitl hagtrds. insfrbiliise OB P 2B A e 16?165‘19(% pia e est

data€THE BRRdtor, biihlas BRIIrBRRE engiREY tRCdNY eI nBRYL ARSI engineer, device
devi ce engi neer, or other personnel u3|n&@the t est

engigRet.coT AR Bersanpelausingihg tostlain apd anelpiwesymay fhes ugegthy apspisyto verify

and/! |P%V6 P s%/streﬂxeldo ti/op ﬂl%tfgmc%{?&l %JE%{TP({ndt ch@ssn?y the components
I cation systemand classify the conponents 1

106The t est systen1100 accordi ng to vari ous aspects of

t gy PrGS e&%&rﬂ{}zﬁ% G 3 tsed}‘gg@glﬁ%nté %‘ﬁ/fention executes an

process ftor testlng e conponents ol I'ecti ng
enhaapad astairgesn ﬁprtt&m,g aﬂm ecompbhents 886 aslyaillechinpOdsanalyaipl ytest data.

unction Wi t.h t]
The %%9 Cysfem 1(%)({] sﬁ% era s dn c&%@cﬁ% ?jét%\rlﬁla%gtwt%gég %,_ﬂpggartgg%,xecuted by
the ¢dn@u&of108NaRefeamg| nodfagurea tht softvearp ap;ﬂ&amorenﬁmhd iprd@rtt embodiment
nts for .inplenmen

. .incl t th . .
incigh UGt Sleroio 4B SFFRRETS 5 SEBRY Juvapioqrs including o
confiueition leleaRat 262, S upphlan@itiradyta dmlﬁlﬁﬂalhyﬁilﬂmﬁhﬁl@fﬁutput element

2 and an_out put. el epent 208.  The.tes
208 048t Ge5tot 0 ABY 1S BEBE Bty S oS £ olph Apibyzing date
fronPMBleBANGheORtaRet ITUMHBDHR tésh aﬁtdﬁﬂﬁlaﬁ alchmeta. difghokthedystem 216 for
the test system may i ncl ude a dlﬁgnostlc system 216

identifying Haretersticn gndpeientiel wpblems tingihe ssiddt i al probl ens
USERG d188er: 263, 3L 208, B84 16 |sEBR coffRises?d BoftwldS moddid aoperatlng

216 suitabl conprlses a software nodul e operating o
on the, @oww‘sml@g to @griem yarqus riasky. ar‘ﬁ@@@llyaﬁl?scon@é%ﬁ% P&?ment 202
prep%utég téépg{ fegf"f(ﬁ)t fg? [ﬂesﬁ+€ %&nal%@ig exh@tﬁ&rg%é&t &Eﬁy&@ Qlement

I Ng and anal ySI S. Sup enment
206,aoputStest datae fremt th@(lﬁsterom2pl§tarltdbfs¢d thagenefate ﬁumﬁ@nqnw dgst data,

sulta;ogiz?t 5@? ﬁﬂl%'a%é edgto Rt ﬁ@%g?@#ﬁ?‘%ﬂgﬁ Fl{/s@ﬁ#% gsetﬁtan ggﬁsﬂntted to the

y at run tine
opestop pt &vERt aysyerm essch gkatha comspdstie analysangderndnt @dH,tthe diagnostic system
or_or system such as the conposite
216§%§%§@53u@P tggﬁ t he di agnostic system 216,
andhe rcohﬁglrﬁmhtp ¢lenene et catigured e Ctostf sgptamat 100N for testing the
elene ntiqures fhe test system 10 for testi .
compENE S SHOHACA ARG Fa aff % Tk PR NRSHIRLY Hoek Fhpaemined

set &ﬁﬁtnas }bﬁbﬁ@ﬂeﬂso&@lﬂﬂ daabby infoatatidn a6 EhebporaiedtoS@infighre the test
nitia araneters and,, if .desired, inforpati

systfrﬂéogp@p%ﬁeétrsytst@mcl&qf1§ élmaglytlwga {ye@(nﬁgured with pred%ten];nrn%crin or default
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system 100. The test system 100 is suitably initially
configured with predeterm ned or defaul tparaneters to
WSV 1we7 oper at or attendance to the test systROT/LSIN4/021050
Adj ustnents may be nade to the configuration by the
parampiersatb aainimite (Eheﬁlitdiradendan@e m)thmt[ahte;ysterﬁ 106.e Adpisimenérmay be made
108.. Ref.er to an_exe cont i ation
to 5 SgieRe g0 by B cpGeloedr incth et e patd B a e 202
Refebégy 00Figire B, @anexemplanyatdnfigtuation piocssedor ﬁerfcﬁ*fne@ b B) cohfiguration

clomgin 20 TR BT €1 A B S 0D (R 5 € SopBRer 108 in an

initiﬂ&fhidd gmegbhﬁguraﬁ&mmm ;«mz {hsh Gﬂaﬁ@é%_pcl)lé:ﬁtﬁfnd@hﬁmﬁorf ihf@fnation
t he t abas r the ut er t tester
(stepy ¢4, bﬁxaeapi%%f)e the ﬂea%ﬁflf‘bgp e GARYT {pr 102. For

exan@l€, Qﬁescoﬁﬁgiﬁﬁﬁcﬁfel&ﬂéhft DO a? h&@ssfa| théfdtek %nﬁgﬁﬁt’u@ﬂ ﬁee%me enhanced
test process an [or a tgol configuration file relating

tost pigeqsh andleicy Gp cppBzurakne HaSUEIMEdR g 02 oAbe maeewﬁguratwn

file %W&hﬁmdéét@ ré18firt ionﬂletpﬁo];elﬂ %oﬁﬁ@ﬁaﬁfon%f‘ftﬁél rﬁ‘;%dt&nl(fSOEnd other
the conputer 108 and ot'her conponents of

compguenis pf trptesiosyaieric fletor sracuén harrabanced st Bﬁoé‘%ﬁés Similarly, the tool
conf@u tlogri{iIX su‘t&ﬁy tlf?cgﬁdeg Qfakd géfﬁ:ﬂltg' Bnthta ﬂe&ets W)j @Qﬂﬁ’guratlon such as

I NC es data Tel atln to the tester
conngplidn, glirestotye niP gdrtfbsSaéesm menslet 1d@nt1ﬁ0dilwrecmmtyfacmr§r, flags, prober

ideniEliB.0 o P ShE/pcRRE HASMALIGAR] Rt [ROUT aC Ur T

Ifirca of any ot her pertlnent
i nfibe ncaﬁilgwnatléroclemhlﬂ 210é smaerrthm()@nﬁgme theaesdt |sgstuemat1 P@according to the

data clontamg(s i t%z Jaster codl s on U8 Hile t?cﬁsctonfS ratlon flle ?step 306). In
acc a a containe

addidomf the utbﬁﬁguﬂmofll dlﬂn&ﬂiﬂ Q/O@ rmayheset thel configrfratipinr ézita ao réthb& further

st ep 308). he conf i urat 20
sl St o B PP o e ot Creriet 0 B i 08) for
assobleineg/@emat lllteﬂIB@ﬂéﬁﬁ%tlhﬁz{hcésf PdsiRe dﬁabvath Alseetedtdrd1 025 URHR té@$ system 100
ter s 102 |gent|f|er g g@ 308% for a%500|ah ng
mf‘”&%ﬁ“ﬁnl %QeS‘F‘G by stopludes; o ghagte dgipulf Patameteys, ihat \fpgsh be gecepted,
declinR8! & adidted }hﬂlet SsekatSry S FMb:bdPld, thed tddBEys®h A0S Gnformation may
SU|tany i ncl'udes one or_nore defaul t par anet er s _t hat

1nchﬁi§)g1q5)é séztt@g?ﬁl g@cesa &entral éQPC)é'ple%@]dng@]é gm[g?,retshlémltted to the operator

upor? Qﬁsrtzﬁfaﬁén J:o‘ﬁfi @D Rowet- h]? &€ %fhels Y565t Qinten ff&r 4vaD and/or
may i ncl ude g ba "Statistical process control O

modififatien. aBke @Eiaﬁystemhl&p infosmaismrrnast elep inelug defoyla rafes maps or other
ﬁlesutHanaré Q&‘i{a@ d ?Macﬂ %fc@hbtoﬁg 8Hf?1't 196, ol &ﬁéx 1tem that

appropri at or approval a cati on.
maytagset os e a@mtelidﬁ' therfestrsysteindA0.néle @lnﬁeuram a]gtmthieﬂ,a)atameters, and

any pﬁr £ J:’engg%p%?}gg u%%nl’gg 5\%% éércfﬁ)%cf{olg f'o& Qsﬁeaci S%tcggleﬁ{nnﬁh slpgc?ﬁcﬁ?roducts

andbh@ﬁsmeﬁnmﬁembﬂmy be affected by the test system 100.

nt{;ei &ith?t | %ggyraé géir%%ggss 15, cﬁmgﬁepe i}fe tgst Sp/%gmw cggggn/ences a

test amg:ﬁﬁ sxanfpdé mebAjuhaivntvwittspemvéntiong) sathy ofF aastand/aacrordlmsé ®ith a test

and r traceabi lity. Wien the initial nf |
progiity TB% teeF S il EgapiES s B T 1) BT B Bt mections on
the éddgdonént$ 104 QA RXBBRpE: tedt dGRNKH @llel RMpOhdns B06. The tester 102 may
conventional series of tests, in accordance w th

a
perfpgs muliiplspsiien qare cprpensRt HA§ona Walghprhewakn izl pifeach test may

be répRated BSveR! 8RS 6h MPRine SdrgRAbS 106, TRNRAS Iﬁa? @&nﬁﬁsetalﬂ? appropriate
conmponents 106 and read output test data fromth

conponents 106. The tester 102 may
9
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performmultiple tests on each conponent 106 on a
waf er or the wafer itself, and each test nmay be
WO esatwa’ several times on the sane conponent BROBUS200€021050
tests nmay conprise any appropriatetests, such as (but
tests,rsoth hd (but aat limijedae)ndontiniityy supﬁlypxmlnynﬁ; leakapatcurb@apeageetric static,

cur.rent, .par tric.static r t,ri ¢. dypam d
pararigi.Fiit S ol anetepy o J e o By Tpsrs 1P sgpred for
qulcl&&?}clasls ané t@p&ﬁiﬁahﬁ[ alﬁﬂysrg lis deaes Satai’sdlc@%i@ﬁl ﬁhegztta Inay also be stored

anal ysis as the test data uired. The data mm
ma 18?%@¥‘Béne§%95¥ ) SPl?fe(HlePﬁﬁlﬁyfléF‘i‘ff‘?anor y for s ubsequen%/

argdcy séss gadwat@sseﬁ leabioiie rtRitfogResabeSofahe t@Aginems.e Referring to

resul t for at | east on f the_conpgnents. Referrin )
Figufeg), B GSPBPIBTY SSHOTORU ALY (P 8cIET R v Wl RSP ghgpls Zomprises a

first Sbthatt eest esshitPhavitl tlafitRal6O BRARE Ve QAP fal &@&nd’i sdti ¢fSfest results
set_of test results having statistically simlar

Chaf%ﬂ“@:@% by yalugs halcwiy fom theiirstoet  Each st seulapaycberqmpaged to an

uppeP YesV H}nli’tea?ldtahﬁ)tweﬁ Eersﬁﬁmftr amthaRichiaf $dsul Sbr o EHR rfeﬁtséxceeds either
resu be congare to an upper test limt_ and

limit) %nmpmp@sem miayrbe clagsified as ar'bad parkror oghenyise plgpsified according fo the

test gﬂpgﬁq&&é§§ﬁeeds either imt, the conponent may be
assified as a "bad part" or othermnse classified

acbumel phthettest tr¢sults mstthe asrondsettthat stray fromethg|first ssopey exceed the

conh#op ﬂm%cg S\L]infeec?tﬂérg do h@t tf’%ﬁ tlfé% s{éﬁt O@ﬁéos&‘ Hose tds %@%s&l{sqﬁittsngy from

exceed 't
the fdsi sel]diut dé-oot dxmd treasaindl limitspo sthsrwisehiaid & beedstoctedsur teforred to as
tray.fromthe flr t_se £ e
outl&ers t rf)l e ?tXh Sn%(l)ure tec')s esu V\Sll may $ Eént%fge% ar1118 G2 gget% tg Eul&? appropriate
purpb&f euched tdé aleatfy potsntialpraiteliableeopipbhdnts: ST Herputtlkees itne$ hlso be used

o i g P PR P GEOIG R PR i T PR e ppgpcturing

procéiRésel i abl e conponents. The outliers my al so be used

to identify a variou oten r obl e a d/ o
| Bodrnisn 03 arreais e et e SR O o1 1 oL umgnent, test
and ﬁﬁeﬁtfbﬁ it 8618y HdAeHENOD &l £foste@td B! The SukblitSestldR@ received from
out put test data for each conmponent, test, and

cachycapppRau K9P isanalyesh iy tyioxric OF da plarify g nepfomnangs pihe component

106,48¢1Rad ihSa fgﬂi%ul‘af‘fnﬁ%tlashﬁ%twg afod ek Rkl ¥ o g&ﬁﬁoﬁ% he upper and
conponent is analyzed by the tester 10

loweg [test ity an cheyssulis ofihigctasgficatinn arossovierad imibe testey dpfa fide. The
testel "Ha AlePR% rP; '1&:‘1{{ aradfilndl! igRe %ﬁdﬁaﬁé @8, &eh a@"l@ﬁfﬁ’cﬁc@ (ﬁ‘t'a and test

conpari so e upper an ower test limts, and
prograss idengfigation hietac | Bededtérodatd Bl isthengirgdest tor thel compmth@IOS in an

outpttlﬁiglg es';ucﬁl Q% letgulflcia% te g}eda{aef%{‘rﬂtl(%@ ﬁlhl a%drgﬁ% cf 19%6&1‘190% The tester

1 ona tron gi'stics d
data ﬁﬂﬁjmtlﬁ&lﬁo be sigred in thel etotaigé systei fon lahgeraternd Sterage fir @terdtaalasis such

then proyid th ter 108 t put
ooy e oo SHu i S SEI A ¢ ost or data format (STOR)

f i Wehenahel c@h@ﬂ&dl(]&’rem ltye te@'thed:tteﬂles rthed spplefricht@aryndata analysis
al s e stor n the stor ste for, | er_ter
elen?%%@m? %ﬁt‘@ ﬁvnlawgiw & oyR bfﬁsw“ﬁeO‘@%rﬁﬁnge?isn‘faW data
anal Qb Z6ERBN broRiié any\appropiie aRINMIK 6f thd A&tdr eRei M%hleve any
the tester_data file, the supplenentary data
suitablecqhigefive ORPT SRAMRIS-dae URBICRT! tdata;ﬂn@efﬁ% glepap a?ﬁgé'baxf tmplement a
statiQihPEhgihE I8 hiiulyzidethe Ubigh@ "B L dkaY aldAfndtime and identifying data and

10
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anal ysis el enent 206 may provide any appropriate
analysis of the tester data to achieve any suitable
wobjosooicee. For exanpl e, the suppl enentary datBCT/US2004/021050
anal ysis el enent 206 may i nplenent a statistical
chara&tegism of dre dataadf\nmenag) té the opmqoutTlteetata aaidtcharmteristips idemidied may

v s B T R AT 0P A e Bl

i dBEet Sufppledlefmpy bata shalysd elembntl E)6d1aﬁ3a foh aXannIﬂe matculate statistical

woh S Y 85, L5081 57, USBEP Sy AR, e

conﬁgﬁl)atloﬁ @dta enagreall dor afh@hﬁitdb&i 19p&S bPdriaBisis @adordibg s 88 needs of the test

0 othedat and a set of stati ey .
sytoBOR i)k (e PPaRIon. Surh gt SRTHoa PasS Copal AT drPtfggion and
classim:ﬁtl&la 'signzit@ﬂ’e anhlyses Uriddta@otryREor0 Fudital 116 k@pﬂaﬁ{éﬁfa@} @k analysis

to the needs of the test system 100, and/

elemgifc304; Bitably pegfopms Hhefnalysis ééF“er’a‘Eeé%’ ¥ wrwnaﬁewﬁ segpuds or

mmdtéiefmld)\{fﬂng ehQRtiANSE @b abhdtd.Caht @Jpplemaw UAtE 2851341y Sl8Rent 206
data correlation. Further, the ppl enentary data

may aha pgriqrgl tae apabypis @W%lmut%mﬂy“wéﬁ?ldmﬁﬁ’e’@tf?@ e fhp opgratgy and/or
test dnidedd Me, i.e., within a matter of seconds or mnutes
foll ow ng generation of the test data. The

S ublﬁh@mmteﬁt atem WA adfies the cemewémwf%z@@lm;an@\ pigs the tester data
file, Iﬁl% %ntt]aq%ﬁgt% a}{ﬁ eé%ﬁlp%?g{)(% ?&Hﬂﬁf 24}1}1({&15 e Ir% ‘éaglgs to prepare
the cbmpnﬂael(m fos emlysusa@&thcswtplé sl @da au iaelﬂltaitmgencmtrpm pesupple@entary

e| ves and st or t e f

data an Fﬂre ara o1 Q %a?% %;cnlg yr{S i zgeee{i'm?gfgh?w 2118 Gﬁg urb QA-C in the present
embtvdamemu&xe ;sumﬂememy Yath asdgsis dderpant p% mitidhly copmrpﬂnb aestel d&a file to

f.or alysis of the o ut .tes at e
o og) el Al SePesmppfunin Bt ARt (M P aRER D2l T prigRentary
data QUAIPHSE ele@ienr 206 Red eétﬁd:\fel c&ﬁi/gufanoifldgtaﬁﬁSprél[Ar@thel dontpheer 108 for
Eﬂ resent enbodi nt uppl enmentary data anal ysi s
supplymsHaRyt ansgys1siof it |°é‘FH“yteEd%Y %es the tester data file to a

t OPhe & raﬁbﬁ Qefa QuiatilP icREAPO B AbNEF TogistidsedatL iy any be retrieved
tester 1 fste 402). The supgl enent ary. dat a anégiy S

fromethe ppsit dasp BleAsisp 4P Fﬂléélé’é’le&ﬁ’ﬁ Potftngnalisisgipmgnt g6 also creates a

logls‘i’iﬁ@%r@nck tﬂﬁeﬁmuqﬁé lokggcsf@fere%b@ﬁ’lla? ROId8 kdsterN0d ¥ Fbrfnafén, such
he out put test ‘data. The configuration data suitably

as the rested@ nﬁomm@ﬁemwguf@m g teph cenfigtiondife. bla aegiipp.dyelpistics
refelfeﬁ&q% Lsﬁgn&ﬁﬁ{ Rbntfihfod 11 € (step 404). The

suppl enentary data anal ysis element 206 al so creates a
| ofhstdnfigunatibedanuay gise aludoa) identifier foyghesteptapsogram that generated

the C{U%Iél? eetgfcl éé&] ﬁ# gga?n 1§1I on gr}?i\%;cé b %n?%ﬂ}ﬁ%ﬂhé)ﬁ]lan&r CS[I‘CI’% looking

it updiortiie dptabagei ¢ (Etep 408)) by astmatlom wjthtthectesteryi O2tidangification, or reading

it fr%lg meelrlgn & I S@&E%{ogqﬁ% ho te ?}o:‘g;alargle eralltrlltﬁ]claggn be estaPhshed (step

410), heest pﬁigralﬁ{ Bigﬂ@ﬁﬂatlhxatnag eél efeaﬂeé dnd hssodiated wﬁthttbstestdlaidantlﬁcatlon
gﬁ test programmay be identified in any suitable

(stemyHhrer , such as looking it up in the database 114

( Stl“ﬁ@ccﬂ'l@%ﬁnatlbﬁ’ d@as fetbAidbificyht wafdteint tﬁS teet rud @2be processed by the
|dent|f|cat|on or realngl fromth ster

SUPRIGSHTHAE At BHISSIS) Gomert 06, {fclrenEy AP QEntrieiscaln B presen

embS@ﬁheﬁ’te {8 b@Plenfinfiely 5th @RalfshO blennt 86 adteQO§ @Mile indicating which
dentification nay be created and associated with the

tester identification

11



10

15

20

25

30

(step 412). The configuration data further identifies
the wafers in the test run to be processed by the
wapsloersent ary data anal ysis el ement 206, if fROEUS1004621050
all of the wafers, hi the present enbodi nent, the
wafessLHa hebaemamzyd dsaftpa4 H{)la Ifrsd mdiehtéomein praviiedathe eswpstenl08 suitably
file indica ers are to be anal yzed (step
defa‘ﬂ%f&? "f‘nar%“’i%c? k Oﬁg} c‘%a(fFIBW 1ifh§ 5v'8%i ded, the computer 108
S Ullfit}&b)llafeldéf thy |chﬁeﬁt06saﬂaih fkiing & alnalyfzed mpwasg tl® supplementary

f the fer, for the c
data g ot 08 By wh Pt e by Soep oG B CAp g™ et
data @i@d for ﬂ[ba\lvaﬁli SOﬂieBJl’/ﬁEeE] tthezﬂ@)p}@ﬁﬁﬁle@d@atal\hﬁaﬂysmeﬂélﬁmmm@ whalte for or
Iemanta a anglysis on the test data file for
acceisﬁset 9\/3?’%?6“ arrg]lE> WA 1%he suppl enentary data anal ysis
el exEppledbntigidata aanlrys@ éleﬁ@ﬁt%ﬁ Ay leBiBbIRB e o Slord@ttion groups

file (step 418). The suppl enentary data. an Si s
to begnalrgss fo BV#H&PS e ean oy e doten 23Ry 40 é@&?g& © Girspigte section
grou Qo Qﬁplﬁ‘@@kﬁézﬁﬁpﬁ Qést 1R, M shsIemMRdr @ ddtat DalSis le®BieBE206 suitably

p 420). To identify the appropriate section group
1dent1ﬁ>esa1@|cﬁpyromaatp Fectisut Soup ) gefipitionates exernélesaﬁffﬁﬁ@ﬁéﬂtﬂzﬁ fpst program
and/6h@ 13RI ¥Rl iflcafibf TRt Q80P Eﬂoﬁﬁmc‘ﬁldeg e bf hieRe ﬁ@non arrays, and

appropri ate section group definition, for exanple
eachzegtion drrmgmt:]@d@srmletoemorqﬁe@tgmaﬁf the spmes Septien Wypest er

I d§&hb£ ' %‘m Qaﬁ&%t Loy 9F oé&hﬂoﬂ&ltuij@é %?El'%l ogosmoned in

more Sectton art each section array
predetmmioed maseofsélethfms 66r thepiameferingttb dhigury Pe 2. section type may

ection.ty 0 i.S r sor
inclu F gdg\g %O%, P %oﬁ%rﬁ eg&{ a s?elpé% fieg&rj fno%g g{rtzurlée)r; bsaﬁg ?B? rﬁqgﬁlalgégﬁe 510, a

quach_‘ﬂlt Sex,amﬂng otheefdeslredrmoupmgFofgmn@oﬁqntsa Pdarénd sedtipp éypraynay be
de a,.ro

VLT RGBT R
sections of @tuld) Yor Ghdtike.d Stk gebugs @i mbmgor&ﬁtscmﬁpﬁm ednhlyzed together to

Different sectl on es A e. used .accqrdin
idenin F G- GBI oS O St oG the group.
For ﬂ?ﬁaﬂ FRtRIRE &%i6A of he &lafe® B6es@iot SontitididieatQike lott@r pdrkens of the
Suc % oups of conponents 106 are anal z?g together to
wafgrg iy 9y, dafag fore 84 RtigUlar; GFAYBN Ol spwRPRenfsy 106 may reflect common

charga@rfsﬁ&l &H’e&%ﬂs Q%o&laﬁ:ﬁ WRYhD e ARt GdhdMvifr.t he gr 0 u p
For exanple, if a particular portion of the wafer

noUpemideuiifyingdls scrtioneeratmor thespirens estes data Hide. fhe Sélpplemﬁ!éal data
anal&%ﬁlelﬂéﬁ 306 %l&eﬁﬁ{f fufthtr ¥evdh QOB S F RN §th s L88roMBMits and

ect conmbn cC acteristics or defects associ at ed
enablé flagstthethariest emgtmlatandvi@r togtert 198 (stef 422). Up partictlentthe sppplgmental

data:agglység %%]{ngﬁe 2%5 gifi@%) 6?? fetﬁebf'g £t of mr&?ﬁ&%&l&gg} caalcfu!létlgns associated

a anal ysi's el enent 6 retrieves
withasayh fegtidtharayrie Itlmmnmomgmﬁp @ap 423)o Dadaedstatssticharaiscalculations may

be (%ﬂ ag?%l PLJ%]? elpe?rT%g dstlg ha 3& E‘% c?p%fsatgroorr 1:t tli]i%vx%de ﬁrgmp%] gﬁr almrther, the

it
suppietidiita Rt Adalydat deﬁlﬁ:ﬁl Wi Biaﬁ Iatsnadéntﬂjaﬁ)ns wrtmbxieymgnature analysis
set of des ire CS Or ¢

et
sopBioisd it 0 e KR ST RT PR DRt Ay rrineeGadt Gy g o e
Waf&raﬁ&l fhuﬁ@%m siddiure DesdithRe frhakd &hdbas 1aAds eellcul ati ons

be designated i.n any nmanner,
T St o S edit e By secsod

the configuration element 202 or the supplemental data analysis element 206. Further, the
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suppl enental data anal ysis el enent 206 may al so
identify one or nore signature analysis algorithns
W@ 210800%R7) for each rel evant section type or BCTE82004/021050
appropriate variation relating to the wafer and
configetatibme \etentehe 292 gnditther alp@legmntal ldat afnalgmst&h@n@atwb agfethe present
tion data
embfgoculiThy e rRonif ohute i rorg Do dhte, gorine o e
operﬁ:toﬂi wighesadrithatest spstemt1 0@ Biuareméhe ' Wpp the oenti@iratibatdata have been
s.el eme 206. . Furt he nfiguratio

selei i RS TR Hap ot s APafialet areienans e, S stops oy future

use AQffamlt d)hﬁglﬂit&ﬁeﬂta eH’ﬂi)@dMﬂjﬁB,tlf $i¢l dpankat saletiow cbhﬁn section group

ange th o] uratlon data accor to
for 4 pigyar it pf SoTteAu 16 bheoPady WhmanpyBtealy e e same

secufne up &FRNESch Wh@Bndnkel %Qﬂfeksglugtafctea RtHdAViSe Bypihe opaeidr.
ected, the configuration data may be associ at ed

vi T vaaplepapial dafa gapps clsmsmisitorabse Hovide foLsopligeatiopsand storage

of the @&sf ldhta GO Al Ao ANatha TRe sUpPlenREBIBIE andlfsist d¥8nent 206 suitably
operator selects a certain section group foor a

allocgigp Megnory (stap; 424). sBcle enp Bprdiae of tganemory 1déndo ther datptp be stored.

The gﬁd/caﬁéﬂ Qﬂﬁf)lly%‘haes Lfﬁ&n&rp GoroAEr thE Qi'éfaqg LR f)}? 'iheaéuk) lemental
such conmponénts 106 unless instructed otherw se %

data gpalysis element X065 inshidimgenyinailt teshlata dioal theitestes| datpefile, Staftical data

r

e PSRl R0 A bl 90 oS08, Wty e o

amoukgtof neenmiy slicsated enag e c2o@awdiat@ipliyg Ifqy@aataglen@mnmyxber of tests

perf{rﬁ}egp ?%leszcgm%gnen alr?()eég tlp&%%%ﬂl rlogzset n&‘é? faM%){]s]'%he co%trol limits,

statigiiceMiatbemtionesto by pérformad by dfe supyderdattay tata ianalgmmlexdeMQ% and the

lik the suppl enental data anal ysis el ement 206, including

Cout put test data fromthe tester data file,

St Wihief hil @athe dahfigugaioa rdatactor ﬁéjfohh&g&hh?ﬁpﬁl&ﬁﬂﬁt&fy ghalysis are ready

araneters

anal ysi. s Iemsnt 206, control
and RS beoin e RGURet Gt Ghh g B POGHES derapAlba® Gt 26 depds the

relevaB€ RECHA8 idte mdnry @85 BLE) artdnBerfodiib &lic Qfp ngleﬁﬁ:hﬁlry analysis on the
performed on the conponents 106, the_nunber of section

O‘“P@fr efsiaty r Bipsupplgrmeniaydat) anglypis elemert 216 gy pegform any number and

type§ Bf Gdth @ﬁdl;%@ssactcgrd @Qﬁé éﬁﬂﬂ%ﬁexﬁy 166) %oﬁﬁmﬂ%mtﬂ% ﬁéstcé%té&n 100,
anal ysi s ‘el enent and the |ike. Wien all of the

desire Af thg wpereionor @ﬁtearerlqylantp‘émr@r nhsgupmemeid slatspauglygis plement 206
e B B e Sl B M Blink Folenialy
defeptomammpheentsel (vandtpatterss, trmts dr othst pearanteyisies pthd patput test data
. anal ysi s on the out put
that @gg%ﬁ%{eg{@#g&%ng U@Rk&g@g@@l}% ata anal ysis el enent 206
maYhepresecat suppleynemtarylxtata amalysis yb&snio'ef%dﬁ)t axeammé,)sgesthes the output

toth co onent g onfl uratlo
test a&%,tcalgcup'%% yz 8, ¥4rjous stz st st1tc?] asgg tesp {i%%, ang identifies

data raﬁd/emmpoﬁenti m& @neaﬂmdmg pevaivan t:ﬁiemd aTlae lﬁﬁt&hympﬁlementary data

ol VGBI AP b S0 20 FER B R ot B P age rormation

to thd @E&ﬁtbf YR/ 8t AEEP e Srellifig & tlle PRhHREMS 106 HR1HS tesmfystem 100. For
er characteristics in the output test data that may

exarfhig tog. BossHn SHeRiemEntaRy deBnesivis dFment oS, mey PSPHOEE Hiput data
suppl enentary data anal ysis el enent 206, for exanple,
snoot hes t he out put
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test data, calculates and anal yzes various statistics
based on the output test data, and identifies data
war@soni66bmponent s 106 correspondi ng t o vari OuBCT/US2004/021050
criteria. The present supplenentary data anal ysis
corr€lhtioie ) for 2@miky toaldemify | meitiblYy adlsted @ redumtigntt tB&s, OandPatt outlier
est d ta to provide infaormation to the operator

inci Fide 1dgﬁt§ﬁy ﬁf‘égﬁla}‘@g g‘?ﬂ‘ﬁ’@t Wli¢he conponents 106

an d‘hé hﬁpﬁl@ﬁéntz&y SdaiMinkBRlis Eierher?XVBPIEy ihdh@lePd %ﬁl@Bﬂhmg system to
pl ement aréfdata anal y is element 206 nay

inm%iﬁf&i&%%ﬂ% Srelor fh fn ot he gea axckarpintdn thy 1%1#9?409 oF outtiers (step

4299 UﬂférHrﬂo%ltﬂan iy%{eﬁlt 188k 850 {destiy Q%fﬁcﬁﬁ%thﬁlge§ ‘i}fjth@ Ra@Uirddd8 and the
i nci dence anal %SI s to identify tests havi ng rgre uent
I

like.gemich @ be miowidsd ipthe rpastar Yy Garatvaieleyet 30%| Eppiroofiges system

is sy iFlehEfted fSMERAnPle M3 a%%é%@rﬁ‘ob&aﬁﬁg dd @k bdm @It&%@ﬁ&n 108. The
the'tester data to snpo data and assi s

smopihisgt $ystegasuighlyofonsnuisesi Bpliplesplagesqfog)smopthangs thsodatd pggording to

Vanﬂiésctrﬁ 'Ylé@h Rfaﬂ@ %{a&fﬁ{%lgde% 'b{iél(f] ﬁﬂgotﬁlgg h3&ces sI nTl‘éﬁ'&gplemental

tren provi de

phaseheondismaliyoprobide fdy @nlmquutacghg pedior azc&onéﬂhmostﬂlmgtorﬁ thegest data.
I ) /| S

The §1¥1§(t)tﬁm§] gst%{rf 5 1%% dlyognxqféﬁ gg@g{leﬁﬁtagiugé%%ggnﬁfg%ﬂ%fg selected tester

datlmatotﬂmg tsycstﬁesm ss'lwothatg yechoaue, |eméssu|pp]emlemhléy pdastes the value

accorfis 17 oty Smblfiad TRuiGE S B8.08 AT i Gt B B iy
adjuditbé valupplcetsa mlﬁrasihomh adhe Sirgt @mdohmgnaihhigu@ten&s @Wenfooth the data. The

enhanced tracki ng and/or additio ot hi ng of, t he
scccfl P0G CHAE A5G PTG et S Rty BB AREkhp f the date,
but iMbtdifédedt Aehhnes thoRg thRNfilsNbhd@hiny abdh@iqaé. Fus@be Qlﬁeﬁﬂlreshold may
tester da m according to, a first snoothing techniq
comprise any sHitehie Fritena {pr deraiping gvhethet (Al spe F'amﬁlgswﬂang The

smoﬁﬁﬁ%nﬂsﬁﬁpﬁﬁtﬁblﬁgzoﬁf%ﬁ |aq5l1€ra11tfy (ﬁ‘tpré& ? a@ﬁl@te@fdafaht% a plurality of

initial value and the initiall ty val ue nmeets a

preced{pg O M2 torgrnerafe & gonagsaniest, %4: %nﬂha% sgcapd smeeshing technique

to tRSTRQEded Bﬁuﬁafoaadtui'éh SheS PARKNEF D QhLkdAdadieh WAL e % %ether the
tends to snooth data and/ or 1 nprove tracki ng

compgésod agsalt niagts 4 firshithiishaldr Enrtherathe émowhmﬁwsvmmfsmt@ly calculates a

pred?d?&?%lh@ &f LfE L]Qéc@éﬂgiia H! Lﬁlﬁhagta?gllyt DGR %90&&& \Aﬁchnﬁlue to the

conprise any suit e criteri determning
seletted dgpinytosadpst éwenlual of she edléritaigdatiih eceurdiog e micthys the rpredicted
Valugﬂe%%@sxco%%@gh?fd a plurality of preceding adj usted
ata'to a plurality of preceding raw data to generate
a Gefepdng tsdhgure 8,4 first ammbtmdpbst dsta pomesendatdyrmo etpahtp a first raw

t.ech t d t t th |
st G Ot AR AP L SRl S iRtk e B RSBt poim
(step 881 Befoeepesfoaming stibothing@phatichs, the Eﬁlhﬁhmgtsf/@erﬁ l‘ﬁi@aﬂ]yldé@rmmes

stem sui t.ably calc r edi d valye of th
wheg‘érf é@f)%t ng s rog]ﬁa&e #Hythgéﬁﬁaﬁémt% r B S9nBY cmnﬁga basw smoothing
opeta@6 BhOHE dath. t PEyS@lteE ey dnt biplic® taddetbihu{eh@hémérum&fthmg is
the sel ected datum accor d| ng to whet her the pr.edi ct ed

apPPRTide SHelbasacsodEmedn dhe fH‘r“é‘:?th pta pRipts rpgeRgd the degafion of the data
poiry vilhéssﬁ"orﬁ' HRQbi&yalRSbr ééﬂﬁ)ﬁ‘n&)ﬁ'oﬂeac'h%aﬁgiohﬁ %me &ei tm%gm& In the
first raw test data point (ste
presgmfmmhs?dﬁ@enwh@ emPPhins sEdam ﬂ’éff?rﬁé m&&qshqalﬁwom@msoaatﬁw threshold
point (step 804). Before perform ng snoothing
operations, the snmoothing systeminitially determ nes
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whet her snoothing is appropriate for the data point
and, if so, perforns a basic snoothing operation on
w0 b@sdetear Any criteria nmay be applied to det ep@i/ng2004/021050
whet her snmoothing is appropriate, such as according to
compdizom deeatined wiiether @4 Bisothieg g4 ugdopﬁdm':‘ deso, ahé @ritiad fsmoothing

the data p Iuesfromaslect

prockii s S RO Disees 1390 AN SPGUEEE L RO ol d. 1 n
t tho@d ﬁrﬁ@iéarﬁ,i raogik HesRént e?E&:hﬁlﬁﬁpthE Iplﬁg:eﬁ%fdrﬁ RRifhednf i0itiabraw data
a thnre conpari so e thre (0] coO arl s

poing By, &yl éélsMsﬁtla@red&aﬁﬁ %ﬁﬁsleﬂﬁhﬁ% é}tgp%gép% g1 a&?lémﬁﬂfﬂata points

are fe@eivédgnd Malyzed, $AERidCH BetMeOf 85ch fafv G4tk pafdk YR,) and a precedmg
confi g[ur ed to proceed to an initial snoothi ng)of th
a i

smogfiech da Pt (53w it eAleatsA andreoprpared e setheskale 4B el 806). 1 he

dlfférélﬁe BE@&% theSthR' dafa PAihtR, aEHldItHé fn‘e@édn{ s el ISHmt Sp.1 exceeds
ch is al so designated as I rst snoot hed data

the tb@islitﬂld §o it ingssped thpidhaprcgeded ﬂﬁ%ﬁhﬂkd@a?@ov@de aigaifigpny departure
rr?ﬁ@l)s}%%ﬁlned Aadiahf %cﬁ&@é% abﬁl‘if("ﬁleiﬁe Qaah AQW tﬁ@b&hmnce of the

precedi ng snoot hed data poi nt (Sn-O
threghaldcarpsaingdnasnler eaderdhandebe ewsrent smodheid slath oTk)Sy e%aeémual to the raw

dataja%gh iRﬁ gteﬁr ig%%di\]%fsﬁ%gfﬂﬁq 1?@4{@%?56}1, %g? F]htre g)cq,?st Fod¥ QRN ¢ ext raw

di ng snoothe exceeds t
datatpoingéshol d Ti , it is assuned that the exceeded
th ) .
Tt R S R
not Ae@ed dhe ghrygshold &',0the uprbesc ealoflatthe ¢urreas Ismbdthed dstal pt_gnt Sn in
contgaioB il oL SRGTHE BORT W0 st dfe gpBy Sgothink process

provades Qf bhsitGsnhdotiifg bo tEedhia. ahe dxbmplel ﬁcmsw@emcaﬂﬂﬁlrhem, the basic

the next raw data gm nt, If the difference between the .
smOp RS STRATHATSS A CATENtSFel BRI L B0 HEEG PURFESS: B according
to A6 ToWIAE eii68d the threshold Ti , the process

cal cul ates a current smoothed data point Sn in

coftp TRt T 8n- 1\ ™ BPniini ti al snoot hi ng process (step

whefR i) is aTéa%cﬂea tsﬁlbahmgrzsaaﬁaaﬁgsuem CeS8r PROVi des a basic
snoot h he data. For exanple, in the present

enﬁb@ln tsmwth@lguagqeés Ay Mei G Tplebivaly vk enpbiigiad Migto provide a
signtRAANE %ﬁduﬂpg{' Slﬁﬁ&&?g %lj @l a3 D] 1ﬁlﬂa1psﬁl% %IEH&E‘ afiP coefﬁc1ents

according to oW ng equatl on:
may-ti selectsh accordingter amlyicrifesia and ednéigured ngfmygpﬁmng however accordmg to

" the %}I%:fw;ﬁo%' mﬁ? a%l#&tﬁl g%ggerg # d?ta&: ?c-ggé?d '/ 1fe?11[en1§n£8t Qﬁ%ﬁltles of

Cess sui a re I ci ent

the smoqthiny isgidern, mdgm doly cdlrer catma;ntFooﬁxmrm@tthqa ngtifl smopthéng process
s e e B PP PR AL BB SR Sponeti,
seas@ﬁd‘lfeixgchlfeﬁﬁhlj ékpammtﬂhwelghtzd howiigeirverage, corady nthet aprirbygiate type of

pl i catl of th noot hi ng system the data
Smoﬁ ﬁpr%‘%ﬂ?ﬂ?%ﬁéﬂ?s and capabilities of the

sk lfdlhtagnﬁybé BftheR F)ﬁﬂlﬁéd Fdtyanaloh G!ﬁbjé‘dtd-cl ®r dnfootify. Supplementary
ex e, the_initial sppothin roces
smooth?rgf;p may be performed on the data to enh %CGP the smoothmg of the data and/or improve
the tracking of the smoothed data to the raw data. Multiple phases of supplementary smoothing

may also be considered and, if appropriate, applied. The various phases may be independent,
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may enpl oy random random wal k, noving average, sinple
exponential, |inear exponential, seasonal exponential,
wezpsnersi al wei ght ed novi ng average, or any oP¢IEUS2004/021050
appropriate type of snoothing to initially snooth the
1ntelﬁla;1ieadenT|’De colaplampmyryb dn hddifidie thealatl iyaed dnelyzaind/determine whether
ct ed t snoot hi n Suppl enent ary snoot hi ng may be
Su‘a 008 ng}feapalﬁpﬂgﬁo enhance the snoothing of the
datratha pebsart embpdimest, tHe@lataliaglaly2ed f detdh@ing MRtHEE whafoAn one or

w dat.a It| hases of suppl enent ar ) o
mor%ﬁﬁlﬁ% a%ﬁay% %ﬂ“%‘& ﬁ}af‘n%% PRAYYZSA BCCOFENRIFSY am%/ra%ate criteria
to de@ihihe dfhetﬂl%u‘léﬁlkin@ﬂﬁl Rheswahg WRY YeGpplied (step 812). For example, the

i ndep endeci i.nt er dependent, or conp Femant ar

smogihmesygem iqenttyfzangs }pat}le Hatasyeh W@ﬂcqngpaggg élpi%rq,}gy of adjusted data

pom\fshﬁl‘d"}@\f/ datd %tm badcydingrash Qﬁd’@en'eﬁtlﬁ@@%@ﬁ?érﬁ%ﬁ resif! abddRding to
resent enbodi nent, the data i S anal yzed det er m ne

wh éwbéﬁanttaélyaéqu‘fdhwr@%hnﬁr adjisted dataoihaiecnegmipeihsdaiogghip (such as
less ¥R Fhan e qHALS Widh %ahﬁftzaﬁy aﬁ‘SPﬁlEg p&Rh ¥iw data.

ap I‘O riate crlterlato det er ni ne er sup enment al
be ﬁmwhmyayﬁ@n Mphe pegsens te@bo@m)t comreemc@d nuppder Py of

raw %Qfg Bfﬁksrkg aﬁ%&ﬁa@ ﬁlﬁ@ﬂh* sﬁ%o@é@gﬂ &nﬂ’g BFthg %ﬁms §f"eﬁpof§ﬁe Py raw

by onparlngapuraltyo ata points an
datanmutsdmcaeddor areseqfidrto)the @mslqgid@m mcmﬂtstdgietamomts,mg ifaall raw data

t ol . e upst anti al.l y .
pom?ﬁ %FQ ?{sé ?lﬁﬂ (5 Hél dtloﬁﬁl% Iel dg% %g&t@ cf{;l c}aéa g"%%m%%ls% khe smoothing
systere nzelyi dﬂteﬂhmp t}ias mlndwdaaa; isl @&ﬂ)lﬁdg&ntre@raﬁdtshwlﬂ fbanrackad more closely.

t bst ant h di
D R S O, GEOATVPALE oy 1.
chargd byl hppkythg ﬂxpmﬁfeﬁ&ryesn&ﬁﬂﬂﬁg df] ontivdxglier Band) eitt@woihtsd criteria is

.points to an u upber .of snoot hed, d
sy, oy 2 ot Picrous ool e CACOR B gt P elevant
suppérBen@fly adta kBdothing it hie@ndi ng snoot hed dat a |0OI nts,

or if all raw O(Iﬁljn points are less than (or e

t
t h& Birasey ot atobe KEEremior GBPAtRg the FEIPotRG data % the raw

dataSERMCRIANE iR Ay MrdTRlYin U8 RE MR dAALh hB8mEethad dsta may be lagging.
exhibiting a trend and should be tracked nore cl osel

Acooidghyel s iiber af @Bt sceleslpd preotiensel thidpsitpfbsensitivity of the

systW&thQﬂgM%h?ﬁte?ﬁvHﬁ@ data may be changed by
mel ng suppl ement ary srmothlg(% If, on the other

e sypplenisbiarsosmaoteing cliangesehs effdcs ofthe jox¢rald gmoething ac¢peding to
the ﬁzH 'é ys tlsz gRg% gﬁ‘?rhgl"i"}t aér%eng E‘;}ggrllngo:trgi% )}J % Q}%Jl ed to the data to

morg wﬁ’mtmlmgm@ﬂndle ditpqobn tmbk 4 trencham ﬂmeebant Fendyadiptepnt the present
emb%)g]i\;?\rlleﬁ I& file I(Blpa %@a‘i s?s nt%elﬂﬁ qgohrﬂeghgasﬁi?lﬁd 8;1?%12:ked more

ata’'1s ren
closbighﬂlﬂdthﬁhup:;ﬂemdﬁﬁars rmmbﬂlﬂxg ot e armyedm) ledmygi thg degree of smoothing

nid QNPT H4 demehHe a%ioéﬁéim#mc% B rn g bt
chan ﬂiﬁ:’lﬁ‘esfeféiﬁglﬁsoduﬁeﬁtg ﬂlgltc%&‘gtceté @tg ];%mtoaﬂhﬁlogiig szdlhie%; fb@/&é(}élculatmg the
valug dercheipHgpng W?‘%Eeddéﬂt%\l’%iﬂ“a‘l‘% e 2&?5 degise 8hrmagt 2" A0 sutabl

smoShie! s%f@rﬁtlﬁe{beeSﬁE@@tt@ tfdge SRRy AN 1he dath Qr oRRrWIRS Respéhd to the
nore effectively snooth the data or track a trend in

resufth of dher data pBalYESarfp|the progent wabpigsattanother conventional exponential

smoothing process is applied to the data using a higher coefficient M,:
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enbodi nent, if the data analysis indicates a trend in

the data that should be tracked nore closely, then the
W@ apsloersent ary snoot hi ng may be applied to redPCEUS1084/021050
~degree of snoothing initially applied so that the

snBot [(Red- Slat p* MareS,ch osel y tracks the raw data (step

2 l:!-ri ¢ ﬁc;eﬁ%gi !'1]135 ﬁé {&{i n&n}"h‘? % Eﬁe@é falevies ﬁg {eong esgﬁu&g sprsjtivity of the

systdtﬂnd)oﬁufnrtﬁél hb@mo(l\m dncﬁﬂie?)r@@md&t(l\%)? bN@erds e cHeaad dgfag r@6various
sSno t in e [ ystem e
appllfété%lst F‘Fé&ﬁl ngoﬁ’:h %’a g vype ﬁér Wi se
r eTho @dpﬁl@ndn%y rdasu h&&otﬁlﬁlgt M8y adldcandditychab phdsds taewell. The
ent e anot her . conventional exponenti al
addlﬁ‘mﬂimhﬁwg %@eélgowlgmg PBRY soiaglyt ebaatthe defeng gome manner to
detehthigé) Whetﬁ@xez{cfditﬁ)'nﬁmmd\@n&'ﬂhmg CivuLd b§ phibd* My mustber | 'of E%es and

coefficients M and be sel ected accordin
types pledatpeanqolungapshe 3P lfc&/or&pnmkée%%@rémg tp theidatagng M@S
abP@rn&@nﬁ)M Jin ARAprefifit @fn@&ﬁﬁféﬁ’t i )iat@fmagrrﬁen Qr?al;lz@d taH& potentially

raw dat a. I’n varil ous app [ Catl ons, for exarrp
Smovth%@r apisprontigl sheh 45 ughigra mh@mtwehéoqpas brsed pn fhe. sldmeor trend, of

ngr‘%@t aﬁ?/ %19%3&%8’% ét?llﬁ g%g % glgééj gs?epa%gtbla&laadn a selected

numberoBt 1o nignoethed sdatd Ipainksy peeeding éhet et datd pombraecording to any

e d r.i aer i a dat Dot hi
o BB CLR 08 MOELRSE AR 200l 5 ROt LB o
embaditants heoddta rsglomhjdgesyalpml g aoYleaso n@iacksr fidtham@brlidieN gprocess to

t.0, t he da anal ysi in the present
eStabelﬁggall%ﬁ%ﬁ{t?}e Prr?%edx%tﬁ SWé’y{thZé%gg 19§'ed and potentially
snibhd freabitiing symnsprﬁdlemtar @lue of lﬂlﬁﬁﬂcmnﬂ.ﬁiﬂ%@g‘lea datagdiree Tabd()@dlng to
r.o ased. on the s or tren of t sSnDo
the FRHAEE oBPE o5t hiSHES ﬂg?rg RPEBHRULRES gléfegqnsﬁ 276@%% pth% Fagviously
calchlB€ dalad ft thetiRfehedndtivletataPdit (S5 1® eehrehidtad daipiod e current
smogtb g%l ng. the current data O] nt according to any

? PEIPEI? E18s SUMBY(Rahsiopi HE)- r Bfhe dilfespice g gr@ﬁtﬁlt Gan the
rang6 ROHBERHe ourrbht ndyMR noled ahDheREASR @ho&ﬁ&?@ﬁtzﬂ%ﬁt is hb€adjusted.

dat a snoot hi ng system uses a "l east squares
It the AfstrgRe isivEin Bresenes Rt hor reaypyymaodipd daa @pmt isesct equal to the

diffedRE BEtivReh 3 caIERAeh %ﬁirrgfi“sﬁ‘lo@tﬁé@&zﬁa P&H@(Ssmﬁttﬁ glgzgicted value for

syst em pr edicts a value of the current srmot
the quayenit smzaodhsd diat@gmrd (Bhecabitiplict bxla ghivpeultiphie My snéndded to the

FRAT Vi ously
Ongl%g‘e@b Fate Cﬁ& %P&{ %rt;ﬁoqulr%r(g(%é g\ﬁﬁDT{"% B@i&} a poi nt
(Shy= (Sap£h§@Fé@|tS£d val ue f or the current snoot hed
glai‘ﬁue ?g‘lln gerr%ng sm?étggcggat ny nbel% i t aF,goHcilgg %a %lé'lﬁd l{l{%e‘ferr]lge between
the ariginul rsﬁmoﬁedlmlytahﬁ)nltcﬁrﬂdthaﬁﬂedldn&i Srtid otk dﬂﬁnpoinheldlt dékiLaed by a
oi nt i ot St f th fer e is
cortafi e B M Y i A, PR e e pRbing aohgp o recuce
pmnGﬂH;ﬁhnttmlsE b&hsiiivftﬁl Gﬁﬁgg%elalﬁeél%\l@lat‘;l(ot bmelﬁd)ﬂéecndgafeﬁldmg}lﬁdrﬁéﬁs of the
0i nt n)..and the predicted val ue for
signfind it U e EPILRUGRAS aled%%dactaa.swo%l%&mceﬁ)to e §799fhed data points
ensuld tBat i datbuliddtdvBlab & bashB oR e eded fotlalBctQhd Qh&ﬁﬁed data when
val ue of the current snoothed data point (step 8
signifigant @H@gpq @R occurring in the raw data, i.e., when the raw data 51gna1 is not relatively

flat.
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Sn = (Sn.pred- Sn) *MB + Sn Thus, the current snoothed

data point is set according to a nodified difference
whedodoerset he ori gi nal snoot hed data point and PEEUS2004/021050

predi cted snoot hed data point, but reduced by a

c erAférrsnzwtivng thevdaen tli%subﬁleh@ﬁﬁryfj&h&{l ardalysisAfghatit P96 the proceed
. ictive.s thing.tends to reduce point-to-point .
Wl“ﬁg‘?rg‘ee%%a\r{r‘/sf'fst?q&ﬁ? E}S‘&%?ﬂtang FSFEPPY ity syrplgmentary G4t apaly speloment
2060y tordnet stegibtiqad pioce Somfol (SIC)SiabBkionsT4HY Anhijds @ the output test
dat@ |catlo§flof %ﬁllﬁ_?eﬂ%e.dl Cﬁ“l ve snpot hing process to the

Lo SRt 15 B3R P M the suigpderpqitad dafg analysis element
206aviey agdenlitaand sk ihRBed bRREicdarS cu@efrfc%ﬁlboﬁelﬁ?, test, and/or section

smot hed data when significant changes are occurring
(step 2"3?}1 &%F SRS anay; cogpTise, Py statistos, i Brepgtr of derfpst system

100; ehaht asv8PY flghieh it tritdy BORG Bveifhel NGarfdddeviaiBns, minima, maxima,
suppl en&nt ary data analysis el enent 206 may procee
SUIS; (RIS Sy pEesanpronripte stabisticss data. For exanpl e,

t herre WplianB MR Uita Sl ' : ,
conduc?@st ati sr?i c_gl p%ésgéep%ééﬁi%% %rg%)cf{ﬁ?%g&%g?%ﬁélSﬁnﬁ%ﬁesanalySIS
to dypgmigaly yasd savinmatiselloifleptify trends agdtamombbivsein the data, for example

accR@lnki 16 Yb@oh YbasbEELE rci)rﬁgingt%i b r%:shg%%o? rtrléa)é;\ _secg::c‘gf)}é Blﬁ%/?reother data,

suppl enental data anal ysis el enen
suck g histosical déss (stepi42).atlhe sigogtufeomalysipadentified sipnatures and applies a

. & , tion (step 430).
w80 s ot bR b0 LD S g g s
testglotarautidentificationerftdefetts s bt eigndi0f, anslysib ney SRGIakivelyi@mtify trends

andﬁ%nﬁ%l%%?ﬁ%%%ﬁgrer%sﬁﬁgg t% %gcaallﬁni ?r%g%%rc&el% ,%I\{%agt%{%gg%?fﬁgq wafer or the
fabliap]jompl_'oiceﬂse SSgratirs tiabwis tiHebs upahes® irahy ddated signatures, such as

.anal ysis el ement. 206 al so syitahly.performs a .
o GIERE oSl P Peh i diyioiRa L e i Riamtpdiment, th
conipdent 08 yuitabynstsfoanitha RipABiicamalytis bR hdlafiut 10 Hat® XSG BALIE desired
to..section, based on a conbination of test

testaccoi;?l nlg
BT £ bFectiflt section and/ or other data, such as
hi 34 Ohé Crbsell@tembogitRRt, 4 XgnathRe 2BAIGRAIHERsARYY Bk Sperformed in
jdentifjes signatures and applies a weighting system
coniuFoRpy i EsriogiiiRgpIogest hésope smoehing traacess awlvapy the tester data,
resulttl bf B aRa10Ad Mdicifph BhdloR Endn®d} irHAL Bat® hrel sEI5 ésfﬂeﬂ%tyih&igaﬁve of
of defects. The signature analysis may cunulative
a chagenin f8e date 08 sngvdlies batanise be toff stgniftopnasotor s ppamtcr and/or test

REQbIFeM i | St f or ...
e LGOS RS 1 AU Al 1 BIER Lo DY S B
procegsn theOceuirenes ofthy trefelsnaselok mitagiret] stoes], Smilinlya$f sditsgoint exceeds
V. pations de shifts. .and noise. |

e BRKA 1S EL AL bAER ARSIy S Sordor e
analpsis fr¥ orendlimgorsingieaduipue repoial ysi s on the out put test

da r each. desired test in each desired sectign. In .

e Aengf SRR B Tchon SBGA BRSPS sy ety
calcniate amaums(zfsep 0B dot mpa?ﬁq’mjldﬂ REtof @3t Witd !ihdl d@ﬁtr@lﬂﬁﬁtsl"ﬂto%stponding to a

rOCess. t he, snoot hi n rocess anal yzes the tester

partffif ?ecﬁ%“_s%ﬂd[ts&of‘ﬁ? Renaye Ay RTAHSE HET ARplies 0% ghpdoRsiate signature
analgsio BgbithinNtotthe ddla bainR! (Gei$ b04) e A Sidh8huROadal}dis GAbdr¥EmOd for each

a .change ipn the data or an outlier that may be of

desited Gitgmetiize, Alearithg, aRd thymetoatesh tehand eadhessption to be analyzed. Brrors

identified by the signature analysis, trend results, and signature results are also stored (step
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engi neer. For exanple, if a trend is indicated by a
conparison of sets of data in the snoothing process,
w0 b@soewer rence of the trend may be noted and BCDUSN4/021050

Simlarly, if a data point exceeds the threshold Ti in
606)t hEhedprbeess D ophated) fcpraadesignatmhealgmiﬂun ngee éO@aye’Sbéitep 610), and
sectloﬁ) Est%% ﬁ t 6}3 ol Eog?g %on, e sup )"I-:eérh rﬁl?é%l,, ﬁartggrgallfsﬁs élé]r{qenltl %bé) frcords the
errorﬁl(gep éM)ﬁt@elﬁ reaulsi (gmatGmﬁ)e sigehirg Sesiltp (@qeéB)ﬁﬁﬁl amyyother desired
dat Elh%l,[al Ig EI culate a count (step 602) for a

al PRTPAFYSE®t of test data and control limits

COUp@ﬁ hﬁﬁﬁiﬁ@goﬁ @f aptatidlévan dita oLk, @ich aRdoutiiss and loeher data of
: gn Si s ess _then appl.ies an a riate
imp e e RS BR GO SRR e et s PR G piedgsociated
withGOWlue desti Fingndb Welevaan alhay@teslsmss (@@Efﬂﬂﬁeﬁof Bfan@a& [each relevant

desired signature algorlégg%ﬁ%nd then tqQ each test and

componepfs OF dpfe Rt g be assps) Ari5Fies phevsss pu@blyyexpreesed as a
hexaSb@Rat fifuge, 202LpShding bt BB JesuRS B {hs su@?éin&itﬁ? 3haty§s relating to the
results are al so stored ﬁst ep606) rocess is
data peigb aEesh Vel TBREPPEIIY AN %ora?tbfexrdeﬁlawrsqfeappaswar chagagteristic.
For é)é{‘n‘}%l% FL0arti@ing dﬁﬁyohﬁ‘ Rad ﬁil&pa Géraéularqgﬁ Rotn gf&%llyeta'fﬁ& flag in the
the supp I ement ar ta anal ysis el enent 206 records
corrgspending sxedeciypad pfatslzzn)ay herssh dIfrae@ﬁH'IlQuéaf (dgtacyig 16 fhe beginning of a
a0 5D, b G 0 2 DA ey
infomztibn reddtiog dnthe d!atué spah astthe duwatton a§the drehd mrthe datd ot her

da u r .

SoA ol TRAGEIES ahE UEREH K OBV RELSIRILAY s an
correlate theadatea(step 44@ nFon‘ griamgles the sumlmmury dhtaraaaiym Elstnet206 may
i€ £ BB (050 148 U LRGSO ity
failugdd] badibry, uplseanddiles fanhaxaltei dwd. flihg Usilﬁplementary data analysis

corr.espondi to the results of the s
e1emgﬂ (&ésﬁ?‘? g {’lanbllets (9013‘?13’8“%13?%1 I‘E‘&ﬁtlﬂ{l tecégfgﬁesvtglt%eecrl%h)for example
to 1demﬁy§btent@$1yaeduha@t@fremda&ést_@leSI gnator of a particular
characteristic. For exanple, . if a particular data

pof Pt CARBUFL PR dnay periariTe efdigiorpl, apdl ¥tmbinetiens, upep fe, ggnerated
stat1§tic§‘ 8nd the biBuiCedt AR PRBKE A AN R GH Sy iM %hﬁ@clmfylﬁg outliers (step

If a particular data point is the beginnin

432)!5 rAéﬁb’ZinE epglerelpyant daipprcRRAmg [ty the ﬁﬁ?ct%a%‘@ithmﬁﬁ %*Jeydentlﬁes the
outh\él@l UE o &rﬁéﬁ@ar Q@ﬁ@ﬂﬁﬁ ik 1; PHHE fFBY set 3¢ |d'a!tqe%hﬁ supplementary data

Information relating to ?he trend, such
analyhiy aleinent 396 Ty ba eerfigiredt i eaugramaticalih ebayt i emabsisaagd select a
@Fﬂﬂ ysis elenment 206 nay al so be configured to
d1ffeg(ﬁ1tg§‘1§ and correlate the data (step 446). For
exﬁhqabte)plemmtasw dah emdmsusaﬁlymdlat%m anat gisirge ah eme mitaﬁlaenanner to
des1%1821geoo&:;clhe S éue ta{s] %y Icﬁ&g%{ga 1'1: 0 sgllecr:] 54 ve?uesr&eé/% rgl?r}% to Itx%a%m%nt of the
datafuatHe ldaiasmooﬂnﬁﬂg woss. tFe I&Kiﬂnpla rael oﬂﬂiaerdeﬁtﬁﬁmtldiredeménttabr&)rdmg to
nt ar dat ) 206 al
varidy sty S5 B PSR dhushet GHanDe gE el FR B RR q e ity 1o
outliefd taked (ﬂl&fe&cteﬂ @fahﬁi@@mlaﬁoﬁsﬁlpb dernacH yeldvahiedatuna|step 434). Some of

redundant, or related tests. The co ter 108
thesg, SR AhelakRnSh R &1° CAeREAopDRisd fouh BTG B 98ict fafice point, such as

the @RIB0A, Gfkaf! 8 mSihf, Sor @BRkbINREIR UkEDE, {oeddfind &18tiveSoiifkr Areshold
aut omat’i cal | y i dent i fying and cl ass| fying outliers

(step

19



10

15

20

25

30

432) . Anal yzing each rel evant datum according to the
selected algorithmsuitably identifies the outliers.
wo Roog/opmss i cul ar al gorithmis inappropriate foPCHUSEN4/021050
of data, the supplenentary data anal ysis el ement 206
limitsrelp theepressnt ¢raRodémentothe stetistisel relationphipp averscplpd fahgraypiesby one,
two, gﬂ%é%?ci & tstaﬁdﬂ'hfcfe@faﬁ&s @tﬁ@ bhth ht@deﬁﬁ@ tlﬁtmﬁtl%ﬁ@&hﬁéryamphtudes

anal ysi s el enent may operate In any suitable
(step A3G)In dhe pupaldsst gaiamydhﬁnl be@pmparsdl tortheguthier thisahndd limis to léenﬁfy

ond FEURSHES YR HER P HroGRRIADO Lo Lreat rent of Lhe

& Snoot h cess For exanple, an
outhk |sepp1¢mm1mry ﬁate atmlmsls eﬂmmﬁrﬂ% atooesrttié regulting tatistiss gnd outliers

as(? eCt a}l{’lers 3§ t e )I(-nv ari}érl i Sc%%rél ?%/SJ, %éssocmteri Wlth any such

in m

bra €es S se
stansﬁaszeﬂ anmeﬁse{s@ptéield) sSdbcvtext stmltlcsr ehﬂmrsomsl?ﬁrp“glhﬁrgss mamah;o trigger
. evant dat ne of t ese
notifogiohy FOMEHTBE o PR CEHETRoReRgss b it olfigbh p&ng o ligh
mweﬁbhpmngﬂéeﬁ&mQQZpanmﬁymgu@hwas t he data node, nean or
, or conblnatlo s th reo% bo deflne eIatz&g. ludes a
ol}Plt "ePfeF‘H’F ég'r?afha}% % S“HP MA@, da SRR SRS H}CH% e
scalifd @lemb@t 119t dndadn 6ieliat {19850itRS Aéfers QAR e dlhef sb&h@(alembxﬁ 210 is
y one, two, three, and six standargwdeV|at|on§ t he
configgred, to fnappiselly scalheelentac opRistents apf olier Xapes acgerdine tg fRgpoutput
test dhe0) Thel BRIQUIRVTHCARM 1688 2RYs dnEi Fuﬂ@& 16 QTERAFLLhdI@ dRafy the
outlier threshold |imts to identify and classify the
vanogwpmrs indthe datapeeordingigeplpdedsalgasithips- 138) . The
erl - SARRLAY, #latanag @ie}ﬁ%htsoﬁh@ﬁ%wht &Qﬁocﬁlh&{t%ﬁltéﬂi‘}euses various
res ting statistics and outliers in nenn@¥
statisticd melationships farudsmamically ecalking owiditresensitiite 8 alinﬂ%th@g coefficients
a
for 5 R okl P Tho Siflg ShiPhe 5% ALl RIR 1o ERaaling
elemmﬁ)andthwd td mongya selented duitliasénsitividy saltes, and sohotingsepficisgts. Any
appr?qna%t crccgrgao Eugh ?F g’ﬁcil%g% {t%lsgga @%(’%&}8{}5 Il;lel[)} n%?%dng)r %cahng For
exangpld, ¥ @urmplds mamdmealpeleﬁmhlp éommdlemsmvme:abng)}sldeﬁmdtaar y
data _anal ysis el ement 206 includes a scaling el enent
(Jl@h@mﬁﬂﬂo égtller classification el enent 212. The
scal i ng el'efrent 210 is configured to dynamically scale
S %‘?&ﬁ&%aﬁ&% fs{a!tlgﬂlc%[‘ tetatRAchiPER %tlié@héﬁ@ﬁvﬁf 6 th&Ghih® coefficient
the out put” test data. The outlier classiTication
scaling gidefined28:2 is configured to identify and/or classify

5 outliers in the data according to sel ected
( 1 alNgowabags, ]

Kopm particularly, the scaling el ement of
t he present “enbodi ment suitably uses various
St AhdtRdrise@plerstitisfidad Rgdtiopship eor odylizaBEmsiAivILY afd ahosthing coefficient
outlier sen3|t|V|ty and snoot hing coefficients for
scalipgisdgfingdiasar i ng sensitivity. The scaling coefficients

( §U|tably cal cul at ed bﬁ¥the scaling el ement and
z&ruigzgi wherdidt 7 deineSieadprdleYipion sensitivity val ues and
ing coefficients. Any appropriate criteria, such
as ASnpRRisdad kdlsidnsiap uk& @trh QRSB iaRSrithifRYfob embGBidg fcosfficient
scaling. For exanple, a sanple statistica
scalipgisat i onship for outlier sensitivity scaling is
o defined as: (JI +Natural Logc

—#+10 , where o = datum Standard Deviation and 4 = datum Mean
u
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2 Anot her sanple statistical relationship for outlier
sensitivity and snoot hing coefficient scaling is
waledosoedens: J | + Natural Log Cpk 2 1* Com Anot PET/US2004/021050
sanple statistical relationship for outlier
S e Asbthen isztrytpla rethtisticad trélationshipedded cinemultiptea higngthive for smoothing
coe msczg - \ >where s ~ datum Standard Devi ati on
R}ﬁ ngﬁi A sanple statistical relationship used in
c2multiple algorithnms for snoothing coefficient scaling
— Y ., vheg o = ‘@P’egténdﬂfdda‘t‘@ﬁﬁostaa@ldlardawaﬁm on and m =
dat um Mean MAnot her sanple statistical relationship

Us &te bﬁth&lﬂlzisksiﬂil:ﬁlo@ eQihidnt DG isf sﬁl{talﬁj'ff@&{ﬁg'uﬂa@ t6 Q@dntiREARIGr classify
scal in ere s = datum Standard Devi ati on

comipni, 86, Sl b i1 ADEHS B ASORHEGS P AP i the

ouﬂ@ﬂszmltﬁe Sutphtabdt Wa@O NTHOMARS dRsitictRidh ieleneBN 9 Phaf a8 Sldnify and
nponents 106, output test data, and analysis results

clasgFeleaten Guiligrs:i%g) comPeRamisel 05 agerrima o tlivctesd piug fest epults and the
infofnikRioR lgteﬁ’éﬁte& 137 tthéjﬁipﬁlem-gﬁﬁryobﬂak}}sﬁrel&h@ﬁ $pé. CF%I' 'eﬁ’eﬂnple the outlier
el ement SO identify "and cl assif |'ected
claS%ﬁQaltlp@r@eram %]én‘pﬁ) FBiEbEY maﬁm@cb rteli Pagsifio t hecon@@tlents 106 into
r
crm@ﬂ'/hﬁg%%%@g% P&ﬁg F%E%ﬁ%??/fso% E)@aen:lﬂg% %%%ﬂo@%ﬁe%gle geftﬁ'x\éd criteria;
usertdg@nesi gdoilbad maaslsqafwmmepqgnltmnenlewtﬁczﬂ@ ofs)estmema:‘tatayfor tester data
comgl%gszu%ngg dse{ugl 1 ;gg{%%m;lgr fl‘? ﬁ?@%g? ita%d 61831s t%Stﬁ-p Iyleld I%evehng
analg<in [dymanic eafenintah aud/er teste;fnmaabpmg ﬁ)epairamspmmbnsjﬁfdl dyaaknic retest;

or SR omBRPLlch oot DR B fon @R Flc ey

in asetdapcd witls chmfeﬁﬁnﬁl sP@ chytrcq uales, fsuctahd WistedEleatfialylsd 65 Nelson
1 tﬁster %/i.elt(fl etvel ing anal ysis; dynam c wafer map
rules, fpgharacteries e 888 rmpping for part di sposi tions and
dy magrb@rliéredl Bsificatidh eledsdnt PIOGEBT CREJifidsaR 440 uﬁﬂ@b )b‘éi@cﬁed set of
lier classifj C{?tl on elenment 212 may cl assif

ClasyBoR i Celsh BB b e 0 PBIAPT R s Gise oM pofs miy be used to

charhdiére8 thS G4 ad®r ttoQﬁ@ n&dag of fre Q)péﬂdjto? S "Iﬁé pN@érft %ﬁtlirei*' bi8Sification
to characterize t data. The outlier classification

elemente A tfop gxanyplg, t%ﬁlﬁes: Putdigtsfhyeeonpiseng dhe owpiinigstadata to selected
thres'ﬁ%id@ el ass\%tlue@fcoﬁésﬁ&ﬁilﬁg t%%b Qfo! tle! arid LY t%hg;ﬁf} scale% standard

hods. Any appropriate classification
deVI@Fgélé fiom eWzasheld.ourly es the date atean, aewslor andfey ntedlanh dhe e@d‘sﬁcaﬁon of

outliRfs #BisORGLRL Rhds TJ' foflH2€ '%lﬁy 9&(%“11+ & mﬁil&? %blf érgﬁ{estoﬂzgardless of

datum amplitude and relative noise.

The outlier classification element 212 analyzes and correlates the normalized outliers
and/or the raw data points based on user-defined rules. Sample user-selectable methods for the
purpose of paft and pattern classification based on identified outliers are as follows:

Cumulative Amplitude, Cumulative Count Method:

3 (0' z )
OverallOutlierCount

- Min

CvountLIMIT = ll"l OverallOutlierCount + ( ( Max

OverallOutlierCount OverallOuilicrCount )

e — Min,

2
3 (O-mell Normaltzed Outller Amplitnds )
; )

NormalizedOutlierdmplitude, ;= Mosmpsomatistonter piints + ((Max
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el enent 212, for exanple, classifies outliers by
conparing the output test data to selected thresholds,
W@ eek/oes6val ues correspondi ng to one, two, thrRET/US2004/021050
six statistically scal ed standard deviations from a
t hi@askificatjonsRidés: as t he data nean, node, and/or nedi an.
e T NE 7 4 ficatign o tliers in this manner tengs to
o e A T a1 Y T e et AR e
Part,pgas Al essTrod, I{Birum, ANRL 4.t MAS> @btharRli@iienphniss.) The
outlier classification elenment 212 anal yzes and
Parpgemielaies T (Rotomakieed “0ttier)s and/ or the raw data

o Pt A i3l HE OR e H SORELFoatt anc

pattern classification haged on identifi outliers
ComLIejlr{T—a.& ﬁo(v)et!alll l(l?e\r/é'gn;z 0. ie.- 2 . | at lve Count

vethod: “ BTETal | QM erbnm -t~ MOl el 1) T -

Mover | GitlierComit " " \ A XOml iQul ilerCo wl "
Norgsférn 11 cullladium | j Nérmalized@utl ier Anpl i} ude="

Outligrdmplifude = =pu I R Qerl griphinds_ 2. \

y g: ' it, ’Llllngz’ , ,O,Ve:qlll\;onﬂ*hz’cdQutlwr/{np}mduz gﬂax ‘ ‘ Ul a§ .n]' cattl on ' ’)

Rules: Prtc M = rue f Part > o 4Countt ol

) AlRsB@icitfon, Rdléskr A >Normal i zedQutl i er Anplitudeu )\ P"
a'MROBUL HI pi i =oiji > NormalizedQutlier ' .
Part pee F T 8 & A el PSP g MRS KA gaGaul: >-Yoialzed Oufliprmplitnde,,,,. )|
[P( tCun aneQitlierCom> COU Pt IMT ) Cunulative
Anpl i tude_Sguaged, Cunul ative Count ~Sguared Nethod:
P %ﬁfwwu‘ fr((l?’%ﬂ@%”’c(mz«n@wecwamzh>e EBie ‘;}“‘@e’%ﬁ’ © )
paz,veral | _er Comp, , (MaX - ML) er alQut hei Coi i nl ~

Gt & 1ot I Urtreout-con "Nor et zed ( * [ 2)
QutlierAnplitude = m. + Vo ,, .a,,, ,,,,,, I t UMT
~Ovc iall NormalizedQiitlierAmpl itucl(? \ / f /] Y
- AN-poity Method:

The actual numbers and logic rules used in the following examples can be customized
by the end user per scenario (test program, test node, tester, prober, handler, test setup, etc.). o
in these examples = o relative to datum mean, mode, and/or median based on datum standard
deviation scaled by key statistical relationships.
Part ey, = True, If [((Partco,,,\,mr + Part counras ) 2 2)OR((Partcom,m7 + Partcounrie ) = 6)]

Part gy, = True, If [((P artcounrss + Partcounras ) 2 I)AND ((P artcounras + PO counras ) Z 3)]

Partynana, = True, I [(Part cours + Partcouay + Partcomgas + Parteoursy )2 3)]
Partyosy = True, If [(Partcounrss + Partconas + Partconra, + Partomrss) 21)]

The supplementary data analysis element 206 may be configured to perform additional
analysis of the output test data and the information generated by the supplementary data
analysis element 206. For example, the supplementary data analysis element 206 may identify
tests having high incidences of failure or outliers, such as by comparing the total or average
number of failures, outliers, or outliers in a particular classification to one or more threshold
values.

The supplementary data analysis element 206 may also be configured to correlate data

from different tests to identify similar or dissimilar trends, for example by comparing
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VV Oj-altNorriia{ izuiOitt!ierAnpl itud<? Overall

NoniializeclQillicrAnplilud® I J Cassification
woRosmo16Par t CRrcA, =True, | f\ (Part > Count AN i ReF/1S2004/021050
Normal i zed QutlierAmplitude CRrCAl. - L

cun@iative FovnGul philiersCondrdr chirblhiingoutliers between wafers or other data sets. The

o) ct | litT . Liy lilinfc
sup ou mrb—i’vﬁl e{n\:li s1s elf g@k}é NER | bgr alpﬁze ant ﬁorge'k%f? :g\ﬁgtfil éradlfferent
testﬂspt 1HerélfyAmFd classd'g LpMe)lhal Raititaiadrbrm@hial and/eregobll {pE’ﬁS bn the wafer,
bl veQul Ller G . onw ts Met hod:
The 3} PR, fnerrl]tﬁ & alySs ogonae“% @#gsm%'sé Cjqaphe ap‘al‘iogﬁaf?gdata from
diffewengtses idamrifibeses dﬁmmgﬁ@ﬂpdﬁwpahg@s @ﬁtﬂoﬂ&ﬂrpaﬁ@agems on a series of
cen test. pro t est node, tester, prober,
wa Wﬁﬁod%é puréoesgi Ofsdg’PEFE tgk fims 1eduction. ¢ hese exanpl es = s
r elTae Bu@ldnﬁbndigy gm R sis dl@ﬁ’@lt 2(36113/&;? sﬁﬁéi{lﬁfbﬂﬁ?ﬁ@d t®@#halyze and
eV|at|on scal e ey statistical
cori e Bl HEn P rerbize 16 Ko Ao T G e RA Y v pucposes of
dynrrsil &s8ihg Pl f&latat P@thd htaB) & lysis el
ynPart C%— gTr ue, | fal i 1Etg:l:l:rl\é;‘[rsC?égLNrs 6%&% @ ata analysis clement
20641‘@%{&1%9&9@15@3?1“} ANES{k(tpaﬁa@tw@am@ths@p@ (esRte Irysgty for test node in-
R Do Tkl €sch U
o B 475 L, oo e
elerrgnt; 209 ﬂ{a{y{wa?rtbwwte% np%metdolwﬂng sxe;oigmfzgnple by 1dent1fymg
r ) n
oitfrd SR 1)) 10 00 R SAY ST e o
InapprrRRFighe iresulis. Thﬂasucnlpmmtaw@sta agalysis element206 mfyonormeomalyze and
conglg%etﬁ%gzrﬁg ggrgtr}%l ﬁlp%%%%gdfg‘%? g g{%ﬁ?@ n?iz%n)?ll 1}{5;1}1@@' b%gtnrelgtt limited to,
aUtmaﬁ;XBdﬂntlﬁ%loﬂagf tedeniantf tgstb @sing cbaa’laﬂe@ rbsulfh and cnuden @ealysis and
ok L0 S QUL 4 B D SRS %o bk a0
alsoi sllltai)ljpetfrtf' gatel ao 1db|nﬁ$1$drﬁ1balaéstso for leRarfiple b ideiEifyeng regularly failed or

SRR AL HSP D URELEToRUAr Y SR SRV L

f r ok dupplenediryt ma Sm&l?sld dent dléy pfovidel Aenticaflbid Dif Ntbdt dampling
. % ends, . for ex conpar i ngcunul at.ive counts,
can

T icR a5 455t/ @?t %Fa.rﬁy 8F PYE" BRIET Pl abers desr isver detected.

TheQﬁp151’érf'1le§i’1ftar9i ahid 88V Ss elENentDIR Eﬂa?'ﬁ‘s@ﬁﬁ&ﬂd@ﬁ%ﬂlfﬁﬁﬁ&y & the best order
el ement. 206 may al so anal yze and correlate data from

test gpquerteebrsed @8t orElatipn dachiifiyes afigh s epsyenjiopdt asrrelatipn techniques,

com%fn'e& Wetlan@pels Qﬁd BoH Bt of RIRAMAY oglﬁ%ijs my&%ﬂ{%P sttdgéélgal anomalies,

waf er. The” suppl enentary data anal ysis el enent
numbprsef Taileesy Seitien) destso lanapsilshoridsittests pohasiti ﬁmgmcenhtytlmb%assomated
with @inkr& 6Pk o4 user - defined good part patterns and/or bad
part patterns on a series of wafers for the purposes
of Tly ﬁlalﬁmmm data rmalyed uey iabn. prahde Blappicatiembacticdhmaerginal,

0t %08 L I so sul itably confi ed. to
ond 080 YOU° o8 R 1o eat Rl PR R R LB BEHR e
identifieatipn ﬁi}ayl.mevmej dfspmd)np:msmﬁmnﬁ befaw ghakapidgindidi&hipping the part
that i8S represent J reliability risk, and/or test time reduction through dynamic probe mapping

of bad and good parts during wafer probe. Identification of these parts may be represented and
output in any appropriate manner, for example as good and bad parts on a dynamically

generated prober control map (for dynamic mapping), a wafer map used for offline inking
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dynam cally conpressing the test data into nenory. The
suppl enentary data analysis el enent 206 nay al so
war@bpawennd correl ate statistical anomal i es aPdI/USEN4/021050
data results for test node insitu setup qualification
equigments @ fest stiiy inay famsdtlity teising dEdintlhest, a tehdtssfilppindfve ptdatapase results
tbldata anal ysis elenent 206 may contri bute to test node
yleld | eveling analysis, for exanple by identifying
whStirdemantad dath lagalyag attthsdellvonteolRRlevél@erids s Mpreadeyquality control at

e e Ap ST B Rl R o e emptney BY iRbfedspprodut o

timey@yt e Fuaherdsd, Wiz supplineonl edtabaalyieathtigndiae daligsis tends to

moRE B GRBcp B mTORLE e Poeer A ioghios pop Bl foglings wel o

test Eﬁgiﬁéérsttﬁloﬂg:r paksleR b dddn€if gl @tl@d’ﬂﬁ Pottdxb@pleathdIch¥mbster 108 may
%‘{} FOVI di ng addi tional, data for use in analysis.. The
inclufo i e Hlﬂna?lg theatvaten mpyidediiang gesour 06 Compaedly having Signature

anal§séls tlﬁﬂ&aﬁngﬁﬁ'ﬁdlﬂﬁlr @d rﬁa‘ﬁufagﬁﬁﬁg pbcdst. tinGdlind ﬁéﬁﬁure aﬁ&lysw system
exanp identifying regularly failed or al nost

mayf éﬂeméféi E%@%lly steetiva Rardsatia medst undsiesteds wing ceygnigamal test
analf§$t s exhibiting a very |ow Cpk. The suppl enentary
data anal ysis may al so provide identification of test
samsfering eamde dagues 10wt prasof sestieondieter devécos g pysitimed on a
FEFE Y2 il V4 2 flie Rendrf) f
A i e B Ty B S0 Sl ho (BHERHEGor dovies
varigs asvisel éhei Wafnt, iffri examplenduefto mh@eb dsppostiod e magerial se troemen of the
ase I C h 2 on onal
Waf%or rﬁ% 1%%1|stgrgcre ot ﬁ}%k%ﬁg&% clg 30@%‘\?91;] %laﬁe w1t e control limits
of theaest. eFat axampbf thie dbegﬁtwésx%cmtﬁd paeﬁwlaamekdm ooﬁllpellent may be 10009

t
+- g, Mok R B R IR BB P R of R T bbb Piopg. bt o
not éxesede the as st Idﬂtrﬂﬂtlm tangd aff 4002 @ndfl 160R(Figsé 1 1)Th e

suppl enen dat anal ysi s al so prov.
EREPPTEI, oA oy ter ey i (Rlegon Y eRmle Gl do gafppigminant o
impérSectled imnae ibb/rlc&ﬁfi@ iptdc¥dst YTHRAIAEE n@fySinérBasd the @ésﬂsﬁnce of resistors
confi gyr atlonflle Part identification may, provid

locafgegisaieiie QHPESISLLY PAEEReS B "OBF o7 40Tk ABF FrSiEHaY by well over the

10080 IcRPcRE thihe dBAEd ndaP e HRMICIRRREHSBE, bt fsehil1aR1 Within the normal
. risk, and/or test tine reduction thr ough dynam c probe

dis t%’%i’é‘ﬁpf?@g%f bad and good parts during wafer probe.
| deRfeld B i RtesOf2 ALBE RS rRRAT: SdatPibr Q:f%h g&%ﬁ%ﬁ? b@gﬁ)tted The
output_in any appropriate manner, for exanple as goo
testama lsaleibitacoRsidamble dipriatin alup yingparertat e Yarpiber resistivity among
com?gﬂgn ]g)lrnltfli?;\ga]é{] rthéj ﬂgp 1ﬁde§9905%¥£?)eogs{s%§%ﬁlﬁs BP(?%VH:%? dThe devices
affegied bypthe dsfectrge aot q‘aslibaidemté'@b],e basedesulitus! efxlahmatlam df the text data or
S s tabl e. Suppl enental data anal ysis at
com?%%sog?qtﬁ E:egn#lj Ol er level tends to increase qual ity
C OiWWhealtheattst ke 1wm&m$edand)rd1hgjﬁ> vfa'nmad aspeztt ofylilee;brd%nt invention, the
ssues na nt i fi
P pHer R b ol e ST OUTHE fo,5pieBeh afhe st data i
largéiﬁfcanfﬁﬂlahdﬁ béi:ctaagﬂngé of l@ﬂuége’é‘ﬁd?@dta/ ﬁds@céztt%d'&h L3173 ddmngH@vever, is
ual ity of data provided to the downstream an
unhfsq e e Torrhe §ETosn¢igg Pampepentie prcodnglysthe éﬁf@.lﬁl@gﬁ@s dye departure

fronP UL GalRAT SO6HALd wath {hdeitlbhndin}d dQkdek I iftout MR dE¥A&NPITBe outlier
the conputer 108 nay
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i nclude information on the wafer map identifying a
group of conponents having signature anal yses
w0 p@soatesng a fault in the manufacturing proceBGT/UTIN0$021050
the signature analysis systemnmay identify potentially
claseiﬁﬁﬁbhidmegbbtﬂsrnamﬁlbmrfman@ elasm@eheamitmfs a&iording to the magnitude of
nvent i.gnal nal ysi s ring nowto Figure
the§ At of Oﬁﬂ gataﬁ ]%eoslﬁ“étf"él} ‘gﬂtaceg are positioned
on me vmtfpe’r elerhemt t20|8 smlmaffs dhta fioRethg GRESBleny BO| Siifallytay nftime, and

nents in.the sem conductor devices. o
vai‘?ﬁ. 2B SVipuf BRR {8 Pigipe fathase, oBSA1Rp Iierfige I QUER Sgsisgd destination
Anydfpns sichel gedphival, @unaficall teXtidabiimed, o feldchenivVadréd, ma-ﬂ'& used to
cul ar conponent, however

resi st ance of efarti)

Presgit Gap PP Teprat @6%? &1 Supserpqng apilysis elheayfput Piamea&%%%v provide
anytsl%llectédi&gﬁént riggh&h@ Bt odp st HAN A he$sik Q02 and results of the
nponent may be 1000W +/- 10% Near the ends of the

S“pm}é‘%‘?myldh"é 2pdE§ISt ances of nost of the resistors
apmh 8RGResekUnbdintat tlf‘ex&ﬁﬁﬁi eleﬁm@@t mrsﬂﬁibl}dbéwdbpé‘ Eél&@ion of data
range of 900Wand 1100W Figure 11). Conponents on
fromy grecquingh fest ¢rda sngeifligd b dhesoperagnr as yesHsls suphlmangal alata at product run
tim& G RERARMC éalbgpﬁéfeﬁﬁfg' 18 rFléu[i]e bhﬁﬁeﬁ?ﬁf GahbA%08 1?1t1ally reads a

process. The defect I ncrease t esl st ance
sampbrg Bogy ko Healataiagedas (QMBN%WT hesimpling range eﬁg@ﬁqsfpretdwrmmed
| V.
mfo}éﬁ%@%ﬁé ?nofr%lgglg 1 -eE\E(fg %Jet&?]te o?t?ﬁhg tﬂr% %ﬁﬁtj n?) ?ﬁnent’]% € samp ng range
idenitifiies ¢agnpenents 1Q6edn theviwafer Blel¢dtﬂ§1 bychereperadorstor reblstw the predetermmed

comp@@e%?s m%regeegeﬁécpeg a{:corf'i:mg 0 anall (r)%eirgd suciml% d?t%g?r v&lgfnés 01rcumferent1al

zonesy madidl t ®nesp mzmddﬁr ahﬂptanmas | a@tihdimidusl ussepper fields. (Thetsh@pling range
varyin re IStIVIt onponents on the wafer as ,

compiastif 4Bk PT b eRuEingEs GettesmoRing o (B HNLORT ofidhs @Rdctermined

compbentieitl thewafef dremti@htilyd pdreodlef tBEivadiige BsthpddBsts ya batch

i d tlflable bas on V|sual xam nation of the te
dat'd® SFPEL ?fftszgg may 3§pede erntisyrediq giclugp é?fow@()tlé%lﬁtmg to the

outlidad, dri §hdar ﬁ@cﬁﬁﬁt@& a6eodtel 0P idMtiNad b9 Ue as%ﬁﬁ%@ntﬁfy &H@ analysis
present invention, the devices affected ggqthe éf ect

elen%?&y ip fhe, dxapmnia datlag il dF so icpnfigweed; dig idgntifiers, Tweh as x-y

cooﬂdﬁﬁ%es,%% Bach oY SRlidts GRMUskdnasled a% Welf e’[‘ﬁ@é&rcﬁﬂé}gsefo?fthe operat0r~
val ues. The data associated with the defects, howeve

selegted pempaeents prd ta vatlierare meresd into thsdynanic detsbbadsies 706), which in
the éﬁ‘fé?& @hﬂgﬁl}hentt Reindat 3or'n{alt %P tﬂL eﬂzﬁﬁfe ttgk%erﬂrfang %ﬂg{lte folrfn @M Merging

he val ues assocli at e surroun vi ce
resquhdﬁﬁa inth ethel edymamic ddtdog Lfactlhfeteelcampm‘sslmatdfdhe &lr@mhtdata into

sum?'lla?y ﬁgt¥stll:sd%{btt %‘{%a@?@ cﬁa §%efs i ohaes oqlilte t?ﬁ(feroJagadg][%aredu01ng

epa r ure
dataf BiDmgt heqtsmmeniﬂ netitigpt da)ha)ron'ﬁblﬂg odit=p tfite @itﬁ nﬁﬂ tsuB&Guent customer

ts .dat h t est . syste suj taply at
amalfly Fhic QbR sl Bl Pimpope Sith o P epet cat ang
one datradrasieta @R Ithd eupplanieatahpdata aQlilyQs BEfnefiteg(béf, epelr @achI entry in the
d I nat i.on. An rm suc S cal, nunerical,
mer%%;i %8?°rd1B$‘F ﬁ‘fr@%ogtg‘? PG ‘pﬂffi‘i’gc(% %‘r%) may be used to
pr ahemtriéee iefdtitonlie Iﬂfbhtsuftzﬂﬂy b’t@féd(iﬁ afi ldt?ﬁn%ﬁﬁﬁgtoutput report (step
anal ysis. The out put el enment provi d
710).  The report may be prepared in any appropnate ormat or manner In the present

embodiment, the output report suitably includes the dynamic datalog having a wafer map
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any sel ected content, including selected output test
data fromthe tester 102 and results of the
waopslerssnt ary data analysis. In the present PCT/US2004/021050
enbodi nment, the output el enment 208 suitably provides a
mdlsaztirgci'he @fle(ﬁéd éiﬂﬁp&mfar[t@ Bil tHew et Pl theR SlasélBéatio P Fatthérthe output

ole %1 gﬁg ag/er ator as as, suppl enental data at
TP GUT 0% FHPFRROSS V4 ef H@p Joiaaorespandiag &youthers op thsyafepmap of
the ptegelédted’ corhfhetlt QLHdltﬁ)hﬁgﬁE ke &Qﬁlﬂélelﬁén@lrﬂay h&8dSordy the outliers
at abase 114 (step 702). e

sgnpling range fromthe
frong %W%f?fgm?fpa% tch g3 feistrried pree The ATREGROt BRNHEQ BAluda series

of gidphicaCleytechtdtidng BLhe WhiR WS hfgﬁﬁéﬂ’t ttheh(‘;ccﬁll?ﬁlCQ bE8&HErs and correlations
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(0]
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for C(FIflmDWEhﬂIaﬁGIHSICli tamong het dﬁhgetss taod @thyi be a‘tﬁplamemecp fih ahe suitable

epor t e The, report. may be
o 8 SR8 SR Ui T8 B e 21
perfamhoﬂmpemte anh]yas ofidapliderive® abin meultiplaBlayers A@ld1d&s. Thetest data for

cac YRR 5t SO AEPEEOREnE aiotr  DGomaRfe ahalyss clement 214 i

sultdbﬂ}aﬁﬁplém@rﬁéd a sbfekdrb efodufePeRdhPdh (R BSTBMIer2 DB, MR composite
map data corresponding 'to outliers

Eer [ se vvaf er
anal&“ﬁ ?lﬁ@% lewlwateé*lweveretne@yeenfﬁaﬁ@ﬁpenﬁguranon such as
in a/ﬁgﬂllkx}afeosﬂ)ﬁltioﬁ ortah:%mgh'l%@ HhrafhRBE tsoi’f‘x’?&)’re s&ﬁhﬂg eFlﬂfHe tlflj;h@omposﬁe

outliers fromthe wafer map or batch as t
analygig plgment2dd menythspxequigdon thertegt Bybism qompluted éO&mse rqnecée efmputer,

suchHsaRk r&ﬁcféﬂénd@ﬁt%cﬁﬁ&{}foﬁtokgﬂﬁ q)fartglrag? %@c&ﬁpﬂrgmtw "rd Qnposite

occurrence of outliers an
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in the data. The output report may further include
recomrendati ons and supporting data for the

w0 ewsimntlat i ons. For exanple, if two tests appEHUS1004/021050
generate identical sets of failures and/or outliers,

anal‘yhls oyt pesperf@pedtat may ties Flld@irg HYQea&hiicINot bR ot hre complete
dant nd recommend that one of the

datsts 0S arg re?]{ecg t 1

FE& & P g PP AR BFRSTHIER Pref sl e CpROsite analysis, including
histogebdarendat i on nmay include a graphical representation

of .the data, show ng the |dent|cal results of the

t ookl CORPEsIfy Analysis BA%Use ARy dgfa fE?TB\FWGeQ{ mﬁreaqlp};asets Composite

anaBystis babhieCeiPREHYER] schis0df 100834, @n@d&l@&tawtdataaanh%@}ed or smoothed data,
Orgé}c[ﬁg station, sent to a server, activation of an al arm

AGSSh el a%%?xaﬁlftingf%ﬂ%%?f@ﬁgwﬂ@ﬁ tippgh the glaggification engine.

OncTbilicdEift inpub@at Il sRitdbly BRAED udiYa BLiePbPYdA8GiRA fitkd, Yfich can
such that the out put does not af ect the operation )

be deimed s tragthesnaticalapipraspionse formulagapiarse pther criteriat Hihks data is then

analyo8H togidéﬂ{f}; %tteﬂhp ®r GR4FRHLELs H0%e CaR! e$hd chr{']}%c}‘sit% @32 may also be

perfornms the analysis, and generateS resu
meré%bwtﬂ etherglatay é‘Pﬁ.})lrﬁétthQalaWcﬂ@tamT apglyrddi dag, rcqag\emmqomsmandem overall
datZREd] %é 0 f L8
each &né&ltggl%éist&l]ﬁ%ﬁeggﬂt 1% %:42161? HgRt ava u%pu?geport that
majadpased tofimpreye ghe geshtprocasse nF po Bxample, aihs couprt frepart may provide
of t gener at e addi ti ona
1nfo§9£%%sﬂaltcl§ Cét%%s%% 1% 2 aénrl%ctu%%al}dﬁ)é geé ng PIOLess, [ 1 i bl e
datlmﬁetmeselstw&ktelastha sorﬂppsmu hitalyslselenened 51 siatlizey setsQif Svafer data in

congln%g)gtvgdle%s%g?a)%?s&opss?r ogfier stggk p. %Ee%g{ .'[rlm antgng‘gzlflcellgglglms % build and
establishagtpasitel meyss, thﬁmlﬁ@rambhgnif%@t FA8E@S 8f FendsOTCoRNABRI Shalysis can
ataset s be anal yzed for comon

SR It omesitE SRt T any encst of Vg dy excouting

mulﬁﬁlehﬁd%@@lﬁig%idtioh@&n P8t b WRfeR! Nore datasets. The
i.te anal ysi s may conprise any appropriate
gj %ﬂ‘%g O ALYz it the tREesentgermipdiaent capgrabing in the semiconductor

testﬁ@ 3hafdnfiehs ttlheccﬁ)né}%gi'ﬂagaﬂaﬁf%s dRLREES B reditks R R ‘Fm muylti riple datasets,

npl enent ed in any suitabl e manner. For exanple
Sucft %ﬁeth?)fi% Epm mapkipleyatery of both 1919). Thedate mwmnmwmt@le data
for ﬁlaﬁ@ﬁ Nfuck 3¢ RERSD rfﬂﬁreﬁ‘?ﬁgosciﬁcgo%e fay fst%ngilfﬁ%t 1?0m rior test runs,
erlvedfromrrutlpevvaers and/ or”’ p
or detaresefved fremcthe wagfeeat rut gime. br the present gmbogiinegt, fhercompeasite analysis
[ t
e R L E CEL TR T e—
Smtﬁﬂﬂed&t&)ﬁp lanrdysm. B8ch aRrsenoothet dath bed/ansignatirs aeil@isedita. Zh4he present
emb ng lﬁl!}ea olm(.e rgglrt]et glga%ysgo ?1%61122}]461};68%%/86‘%8 Ez]{\g @Iata%: gpd 5upplementary

datacmtmt&é cyhtae duﬂﬂﬁnéﬂﬂfdy slafatangly s sRhichi 206, shed Eﬁﬂfe,sniobﬁled data,
be executed on

: 0Si anal.ysi s. el ement 214 ma
denf BGOSR e ionB O H s A e i dblar snd g elporcats.
an Alfieelepeinieg e MeTdiaaad HRRuslerfentddy Hta AR Edfnp%sﬁ@ﬁﬁ[}@fs Qlement
n?ut er r%)pt em_ The con‘posn t eanal ysi s be
214 bier s gmgosife, fate i anplgsis §laldy t Hee g@%@?safﬁ die epmpHiges data
repr&¥entdB¥eEo CRARR BLich %&%&Esthano&ne%%eta £l <86 eofheQ:fomposne data
data generated wel|l before the conposite angl SIS,
may; GRS SEMPREt Biqreationy elating T dhecmyrpless  of dailines gy quiljers for a

part¥éSi8r &3y ofl&ldnd FRM b oRinfRESE @t ﬁsﬁ%f@renpgﬁg&?sl, L&h as data for
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anal ysi s can receive several sets of input data,
including raw data and filtered or snoothed data, for
weawhodsbaset, such as by executing multiple PCT/US2004/021050

configurations through the classification engine. Once

compoperts wedlentiepd or rrppilardeasiions on (ifferbitywiferst @r mddifsteny lags.  The
Siid 8 f h
com R By OS A8 LBt W o 2 o i DN arcas
having jonesniration¥ o oudiers or @lhltes,rwﬁmdbgazlenls gemelfadeg\a sigyificant number of
ul ar s.in a.. The conposite

outh%@%tt ﬁﬁﬁ}%s, Foﬂhér{)ﬁ (!le%véc{fr 1two o{lﬁgﬁ,e%a{a§ets such as the

r a"ﬁhewatnaome datadb yumdlyc@haated by gmimnag datairoentha madxehs datasets to

t.as .The co |tea S ement 2
R e i o
geneht&adubﬁdmt analy¥jsr enpgnd henﬁgaﬁati mr PRRRIS. arfdo AnatyRNHeCcontgosite data

sccofgEBcory RS e ATRPRER o ey ehho ot QRPHGPrRiegBRE, p gomposit

analﬁsﬁel@{eﬁsﬂﬂtmcﬂy@ds aprodiffy 6iRAdhtigureR| Jéhérdte @he BBMbre 2dhposite
anal yzes sets of wg,&er data in conjunction with user

masl@r\bﬁf%égﬁl s IgRseBt hdPe SOMPABP AIBlYE cdaeat 1d ™ass plap jpageess the

compbRitd ¥8ékSddia) Btlédathpd N @ELAB dithaGi RIS B0 BD et DR 051te mask
illustrate significant patterns or trends. Conposi

data.gnal ysis can receive several different datasets and/ or

C ORP@S i fr&eBREb BN YheORB xR BE éifglﬂé’afe@éﬁesbiﬁuﬁ%ﬁ WithddB, either
mul ti pl'e user conflguratlons on the set ers.

through facfile,i gmety stneftiice database, rpr 1ofher date store, Perfbioesi avenatial analysis on
l

uosf B8 {190 R Bagh T80 6 B 551/ L0 AN QAPE e i

englrrmnw generaigdheacompositsmedy dai, tukk askatanfosivninmgp forpheverall dataset,

oty g 948 TS 00T HRTBEL B, i

the ptakimnysmeh euwdtatit m,ergas gho mompdmtel adata fxm‘dnrmpgmair ddte1322) and

gene{ elg Séh ou nli%})grﬁ%o%gg :1é¥1 1efutrs% ggr%gcﬁ;géorgs?f%teﬁ 6( gﬁga%éli Wogwgl;}rt engine
may Bﬂsd bB eo:tﬁ‘igu%l to a&ﬁlﬁatr&nhmde thel dompedtedaisi data fotl Elnallysm;é such as by

The fi.ltered dat rise any suitable data f
spatig pIykir, 8 G6ind B ol R S P B eiog i QR GRat g femoving data
that dRahytsiest shidored chiteriahe pr esent enbodi nent, the
a@’pgSI te anab is element 214 receives the raw
dLppresgRy e %%m@ﬁte e gHyY snejenpsriorag cpppesfe mask generation

13125 URP h@iFENE ALY datigurddd Yistksnifé @RBMior? @as 39¢4 Bsfotd Sroximity
snoot hed data, identification of failures,

weightifgnt316; ensk dedort and Slien dlaviass 1318 nBheuprex ity qaging e #lso provide
pmxﬁmfy mus%aﬁ Fordthé o Op%iatti%ﬁs LR myérragﬁﬁéaerme%wcﬂ?ché @?éiholds, and
he suE&emsnt ar he conposite anal ysi's el ement
preoeglmnpege zasel of gho @salyds dne acompsﬁarﬂaas}csﬁsth(el@mmed dpitpsets that
t
s RINEEA Rl A GRESETAR b ARRERET UL S8, i proxinity
engittehencgitigo siy apptapraatmytpubmpﬂmé ©r suadimem, ymclnﬂmg medmagy structures,
databaggs t%xé}%g‘ol‘i)ca 1$>nsS f%loc g-ﬁl)?sreld ﬁi%t%' l(g)lrflersssg?hr 45 pongi‘?suc}é l}{l\zg ?ﬂes in which
to ouqm ﬁlelcmnplmsﬁtéeraem dat asets, such as data forconmponents
i dent.ical or simlar position di fferent ers :

o THerP A By e, B B BsOare, S efPembobg gpuposit
maskCAuip irchlingynnAMHDIve Bhiadddemdiaids, N-pukis fBsmdad, 3V dstlmbieb@ical rules,

to areas having concentrations of outliers or

failures, wafer |ocations generating a significant

nunber of 28 '
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outliers or failures, or other data derived fromtwo
or nore datasets. The conposite data is suitably
w@ewsnateetd by conparing data fromthe vari ous PEI/ESE$021050
to identify patterns and irregularities anong the
or otigt ase tisfincfafitegiX 3NRIE, I B peRBReEbbenRal domPusitd trask data may be

nerated b n anal ysis en e configured to provide
cond{iied oy 2R EnBIRBLTE & TG OGDY @F RIS Sapics.  The present
proSibhity @akiRe AbIYRFsI Jnhrﬁln@l&zd@rdhﬁaeﬁ coﬂré&p&’ﬂﬁ‘ngoﬁeﬁ§ @rﬂf‘n rnultlple datasets to

odi nent, the conposite anal s el enent
ldef}tgg poigRl Zlaonshipg 9ry°0élﬁa‘i>rh ghagas #mwrladhq gaty é?fethapéméwér set of
cori@époli®ihg deeNIRS idh@ HMBSESI RAP 86 af aﬁﬂ?sprﬁ@et %L tlﬁcludm%v the raw data,

conmposite anal ysis elenment” 214 al so process the
smaofief gt sienFEgaEnglysig datandeox awtbertsaltq’oéq‘ date or

eNMRasd PRestdt| SEERIMOR 18 §B8nkY BRI 9@t Br doftespondi

t he pre?egt enggglnent tre prOX|n1ty§gﬁB?%e recélvegqmnlng
locaigng ¢rpmelt1a@tva@@1s s Refermingeto Rignro iyleach Wafeehasrdswiges/in corresponding

a

by 1935200 B ko ARG P SRLL Tt o .
coordiftter S§t§>l‘ft s Thys, tﬂtaeprb@mﬁyoéngalecmqp@ss tdatanfaps Ideviddseat correspondmg
Iocéﬁ%ﬁ%&ﬂa‘fay po%]cgl slagh ?;a%caqt%ﬂelr ?fl)? a% gr;h ove L $ure 24,@35{%%9%/ patterns in
mcamm@mdeﬂ@oﬁﬂmﬁny approprlate process or technlque

usi an [ o) t th rticular

L1130 AR IRE B TRLP SRl MRELUA GRS oht o die
techmicubs dori g&nﬁﬁhngi aha corhpdy amlt gaed atlslate Qglapedl method and a

r rt for t he. user. or ot her,_syste 1324)
forrs S e yeféﬁér%ana%enggv%%mg‘ﬂy é‘gﬁ?fl Bscplberst Phsomparing
the Qlﬁtaef(bhﬁdf&%dt Hre cAQIMes ithSshoRSK Habie feﬂlboeﬁﬁl@h Sthes proXithifly engine
atial analysis, analyzing the data

COH%Pé@a 1“? ﬁ@fa oY @t spirespprding jpoptions op Hheeyasiony, Waf%ﬁami/ﬁ@ lots to

threSifids tohRtendRe SvdHer MREatS BlIRG G tbFiblt RbRs ahr&sé B datasets. The
present enbodi nent, the proximty eng@ c%A)er or ns

PrOIpfy SHEHe CREBNCY &b %ﬁtwarfo 19¢ 201 1Befy t ss §agheof which may be

seleCRA i £ a%ﬂrobﬁatg ﬁ{aﬁﬁép ﬁl%h axg bféﬁ dﬁl{éd FkES \Ja?;"e%alogﬁ'ﬁe,qu;aggd on the
proxi mty weightin tect and

currghtisigtaeprsn VeBE@alctiate ék@xmﬁpnvﬂéﬁglne nay al so provide
5;2‘;& % dJa uﬁxlts{n:é 8r]|51%eglr r&grthg ﬂ)%s t! ?1&)?111%? 3gglne implements a

cumplagize sicelnmé meﬂmel tp eswipare tife dahago alnedhykiss Iri mrmmmefmmngo Figure

5 BB B B0 B3 BB G BRLAB0, s

as agesult for aﬁaﬁlcplaotesmt ypatigilareleciaaonis pdrtiadaramyfer in a particular lot, and

apprgpri at e ..out put, met hod _or ' cl,udi nmenor
conBRt SRR g apdre desorg i 11Tk IR BFELRR A Sonriso any
suitdtld ealbgartaatpe Gitiiesiold Uadh RS rhepef a fowee Sint, andfpef lim@Sand the
t he conposite nmask. The rOX|mt

whi ch t t put
hke{e%& S e eEIE8 eSOy 5 T3 P RORE e SRy theaeprp e exceeds

the Hﬁ'é%h@l@np@sﬂs ligwdrasdn @8 tResions hipbN@af HILhRLANE Wit iR %hreshold
nethods N- poi nts formul as, Western El ectrica

limis, | o8 SWitevest ﬁl& Priielay gralieng dplpt@shin HAY byl és . absejutengounter is

incrBh&REIN 5 BITRO B 2 st BIRY ShihScdRSfond k30 ff@ﬁaﬁ?omt
consi dered as an overa enconpassi n

vi dife ¢rtarpgint ivplue italsasemparedrivea pyrewlatiite value threshold (1518). If the

data point value exceeds the cumulative value threshold, the data point value is added to a
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proximty engine collects and anal yzes data for
corresponding data fromnultiple datasets to identify
w@odosnoical rel ati onshi ps or common char act er i SPC€T/ES1004/021050
the data for the particular set of correspondi ng data.
cumvipiiyequalue fon dhs datel PRy (ﬁéohtwg%pptmgmﬂmr sugigiagy, value for the data

pon B 8 2 L e ST DLy BOTAL i o 052
eVer}plfeé%’éﬂtdatﬂﬁﬁdélﬂ#érwch @Wem\m&ﬁsmttye Mgr oiberaselelted @sougatf avafers.
Any oﬁ{er GRLiFRSRQL gi' ngéﬁ%ﬁﬁg glg Ij]gg V%f | t(%,]aas Vﬁffgr Hie. cﬁi‘ca points and

Referring to Figur évices
dafas@@rrespondl ng | ocations that rray be desi gnat ed using

LAPL# ale ficat ste
coor grpr?gt g g‘ s ee@grﬁ_r% {5 POPRe X m XP?H%”;?OE Vﬁe e%l%%freégd the
proxigzityaerfanre nheylcaleslamtvahms r’beﬁdomd thegseleozdtdae Sud adldita exceedmg

o M SR PR A o BRSO A g
threspoldx farieagh aﬂg)lf merr@fnoﬂdil% cﬁH’czﬁ‘B%ﬂ 0@ NB® diiBRlivelie@e Bt the relevant
ener at i ng

ifferent te i ques for
data Pﬂ%‘%hﬁﬁgsu aell v ﬂEEﬁi’ﬂ gy &e scalfa{%@é rebigpproprate
maniA b ety Idle;hﬁd 2 s@elafiedhandieridtite, RER YL M HYtRPSOSF corresponding
i dentifies data of interest by conparing the

d suj ta%}/
ata potnts fhat beareg relatiopship 4p o, Myesbgld; hFes wwimgde, the qygmll cumulative
thresROTH Ockini#® Rlay bk H@ﬁrﬁ:ﬂQ?.‘do[&ﬁ%’toqwfoﬂgwﬁ'x%@e@itﬁﬁ the data

poi nts at correspondi ng Tocations On'the various

wafers and/or lots to thresholds to determ ne whet her

he d d i al.
Lmtiiﬁtzmg;egal %hgcat(%cg%lgggfoq, .§?§ gviatio) Zt)dat umto

one or m)re threshol ds, eagpa®f- Miich may be sel ected
in any appropriate manner, such as a predefined val ue,
a val ue cal cul ated based on the current data, or a

wher%/ %lvgﬁgt? %l thd! ln%&n ?ahié' &rqqcphzﬁ& ﬁrﬂhg om]r)osste H]oQu(fr gﬁ)é) ﬁgtla eScaiae Factor

enbodi t eSent
is a Va’rpet errefauu@lca sdwmdl wt adjest sthﬂj mnhvnptolﬁahb bmﬂ@ﬂil%aﬁcﬁaﬁeh @nethod,

th
standiBt Boyi it 82 ARG 0 B i Tt vt BedOmpiige piptsion of
data, pod (Max 1 MiR)) is it ﬁférbﬂcﬁﬂ)edx&éla&%tmghk&h@)l loveddEdhtBBoik values in the

I
compii BmsIBR SEAEE GETED: &Y el prraedie hsgholGisdenned i stabish
a conqafmaﬁfametfbﬁddﬁifﬁn@@mpom log ﬁltéré%t h tﬁsymwdmrﬁﬁmd d
e threshold may conprise any suitable val ue,

grﬁglcpg an g¥ the wveral g}uaulagyﬁcﬁredgolg, RUREPKIMILY prpiker determines

whetllldr rH)tdes gﬂatél RRGS ddth Folnt f&NGciubenlih ke cBBFLSTBYIARE for example by
sel ect ed accordi ng to any(]htgrproprlate criteria. ? ng

compgrpgths Pt 2 PeBulahieaatiss oslnldss HdteproNimiy engise bfdheplesent
emboﬁﬁﬁ"éﬁt Eﬁ%bfy@%ﬁ&@glfgst dgﬂag)laﬁl%l%b_@{; élﬂ?ﬁ’] s WY B8 oot ??\L latWet\JAiue for the

the threshold limts
data goiat i(F3%0h gande¢camnamstﬁ1¢ Fanagd lgemuhhveabslub Lﬂle thaodm goint So the

' I
dynaﬂg%?l?;ig%%hag%né\;e?%p%%%ﬁeggtggﬁsﬂl aisﬁyn %t e ¥ are tcuglg}aage value
exceeds the) csz@radicmplalae'de thoesholdutiresh ghiei dain podrt usdésigheisﬂl @brdnclusion in the
comp()&% at(f11 t he data point value exceeds the cunul ative

hol d, the data point value is added to
adﬂnmabsaﬂute/ eounsdr welué G theheatdpdine QS alko lﬁel&ﬁx{b)aredeto an overall count

threslOId" %{Sa.’)%ﬁ s%nlgtag ear pr%ysrerlremétg Ylgslhlfl)?d E)ro 21 ga{]cgla?ed threshold based on, for
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point. The proximty engi ne repeats the process for
every correspondi ng data point (1522) in every

WO ed0swenst7 dat aset (1524), such as every waf er POT/URE04/021050
| ot or other selected group of wafers. Any other

examgiles prisEreniage of dre Bmhsa of Swiss papthee dplesetointhg regulgiqn. If the
absoltlf%rco{lﬁ‘t@r gﬂﬁ@eﬁ%’s&t the @O\Qalg ﬁ(ﬁt@f B 01W1 8dn %Ilé d:ﬂ{) p&'ﬂ?may again be
rel evant data points int popu atfon have
desigppted & Jeelusiethin the sxinpesity datadi 138).ndhe pedcess laﬁtétabhfl peskormed for
e selected data, such as data exceedi ng
eac}lg%???%ﬁ@g%&t hreshol ds. For exanple, the proximty
enigie rpeom;ty caglnmmay dsogarald the gmnn;bcam wmask dﬁtae@mg atberfadditional

b d
or al?e%?alﬁvec' ? ]tqu ; ;Iﬁg' @Qes?nt &g?)g%‘gg en?lsﬁ% 1113%/251 tlg%egg ef?)l{ﬁ“]ﬁg based
systemufionl gateraheg tither eatpobitt mesk data. Oéaﬁﬁmhht-le:ded dystamyaccording to various

aspec@ p? glgei 8at cgr{t rgggerl]a 1@1&:}1%3 | \S/"an[a% ep &8& P]F?,‘ﬁ% %g eragpregs\{gnsf to define a
compbeitd esapomakikng dat a poi nts that bear a relationship to

a threshal d. For ex iafh]? cunul ati ve . bl b
R eRameey I o PRy o Yoot Y e gables may be
user-fétine @ WEddEiREl ibany QlitableSgRrRFALE @ranéble‘étaadﬂﬂ@iash defined for each data
Devi atjon2) Lim.t —Av rae+%@l\/ax - ere
pointa dheelevant sropp- (hog FXapRIG; dicopoxipaly gagine Wwaﬁ@lyzif‘o?fﬁ%gw% in the

data PSAWtish hf&rth@f)araah@f, dafoRiR, foretadlpld ® c@lcmte@ve@ﬁe for the data point
vari abl e sel ected to adjust the sensitivit

or copinte arnber of fimasacalastateriprogdany amcwemealtl%/ o”ﬁhq *sarlahlés may be

caloubH@IIREML A8M ipBink RNhOfatslal Br £ Blfinéahigsbid n the
conposi te popul ation of data, and (Max - Mn) is the

di Aftesrcalsuleting theewnablese tei @FPeBmea meiy| kewanglyzeth tsachpasi tatdetermine
Whetﬂﬁl tH@ﬁathg) FIR] ?ne%%niﬂé Qdr.d C%{t% %n IQJr qualtll e ﬁgﬁrﬁk Jléﬁ formula
over cunul ative t
may bs teatilvedssizg the wplavintsd manablmhies;rand d%tm: [ﬁfrmuhgeqdatato a particular
valueoor raxg Séa ¥ Ivgfrtlze d?h te atta o@zéttrng %/ I%ac{eg c?{% 11?#%10%813 I’thgtg*%{nﬁosne mask
data. pr OXI mty engine det erm nes whet her to desi gnate each
ap|nt far |nclu5|on|nthe 0si.t e dat for..
1he By e g st Ac LT O BRI v 6 45 aitig o any
suitable ptd’ctE:SSdincdlﬁlqua' h&hg reauliing tqmlﬂmm ﬁﬁleiﬁati b@npﬁ£§sét of data that
di ment suitab | ects f| r t ol nt 28),
comeGiids ¢ PheePiab Simir: pRurER B 6 R Bk perbduentl,
chardcleBigits fordhe detapaait ﬁﬁy‘bb edeBfficd G EMPIAdiiesy &‘bﬂ@(aﬁ@le, in the

the data point to the %nam cal Iﬁlﬁgener ated overal |
preseaf pPeigRt, ther cosmgpite radkadafa mpy ilysatepasticulir derint lacpliens that

shareVé'ﬂakh%te?i){rﬁc%e&ﬁrrﬁlhﬁ)leo%(@feﬁl ISuC@LLHMﬂHyV\EantaBlE et Qbsdits bP&h failure
the data point is designated for inclusion in the
ratesc Sryplo Siferanagign anay isdigate isTies on BasraiRTiStiesoihe mamaﬁa%rmgo@r design
| I
procdsant AR nag B s T i B9 EATALRALL AL AMELRL
t thesmmpdSItﬁrm@kdataonﬂyaal@doetamla!sdddb @elhfa&te dddyagnal information. For

exan%)?ei;] ggxpgﬁteqnagﬁ :c]igt? Eﬁea? %g sﬁe{l%z{e? Zch HM a‘?{ ﬂ%{ial\%tl&sr ahdr patterns in

asets |
the datasets and/or identify or filter significant patterns, such as filtering to reduce clutter from

relatively isolated data points, enhancing or refining areas having particular characteristics, or

filtering data having known characteristics. The composite mask data of the present
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absol ute counter val ue exceeds the overall count
threshol d, then the data point may agai n be desi gnated

wo orosiomsbusi on in the conposite data (1538). TPET/US2004/021050
process is suitably perfornmed for each data point

em’t(o]iﬁrﬂfﬁl) forTéxemplep xiaibe yulgiagédre spaal &h&}@egmmlﬁthb feemposite mask

data usi ng. ot her_ ad |t|o oL .
BRI, B o OBk el B PR Pregp ey receive
particmlar ateatmett, i duckz &ha; %o@{ﬂﬁbﬁkeam?ﬁas e@tla &M%I BéNré6vede idiordd] RBhanced,

t he, conposi t.e mas ormul a- based syste
aCC%YB%dof"a‘nE epigioense; %%t ?P%lng‘fml}eﬂeﬁ%’i’ @g@hfommﬁ&ﬁwaélﬁ data. A
clusts eistevitunl R8s mah d1sb MW doRhg@XPhe SBp&mice bPdALhbifEClusters
ﬁlte er mask, For exanple, in an exenplary
ﬂm?%ﬁ?%#%?%ﬂ§§ﬂl§?§?§HFmBﬂ§eor nore variabl es may be

useh -tefirerest amBAifMY thed pARYMBH ich@ Ensy bk SonBigurdd Qo identify
vari ables are suitably d Flne for each data poInt in

parfiqylar depighaeh ZgReSuR ﬂFoPODéB@éW?J meask tdatn pychx that tdytaen@}mﬁ gftom the
desi¥Bdte APy 2R RBGHeY ﬁéﬂ&lbﬂe&@ﬁa’c&ﬁ&@aﬁﬁ@rﬁwr qéﬂo?&i 100 aribianalyses.
particul ar data point, for éxanple to calcul ate a
For\gxdupile.fraferringeo dfigue poithe proximitygnging may ssiablish apfexelisierszone at a
seleBted %c%ﬂ!)@t)h Qe Qﬁ@yg qg & 19%1(/1%(1'115’1%&'/&% ?&u chﬂ@lces or a band of
vari abl es may be cal cu or each i poi nt I'n the
devitag @rgmd ﬂherpe@aeﬂqr défhie rveederv élﬁne@bclesmmmrermmpmmdatau mephanism to
excglgg CXI@E[ et er 01n{s vﬁ \ﬂﬁfief?ec 1%68%1 li g@% O;Q)%%téaqg é%fgxel%ﬁgsa%gf}sis and/or
welgﬂgmug dBfei dvéwlpemtst &P idasighetad zesxamulded irnanys aritatllef mavmdr, such as by
ved u cal cul ated vari abl e

aw1§§ 'wgh?esgﬁ% al% £Ouf ﬁtst%? GRLP Sugscéﬁ gg OFESR- particul ar
valThe rdevanalq&: by balidesified hEarljaetu&alﬂéJ hmihnéfadeIbeample excluded

desi nat d for i cIu3|o |n th mask
s K B8 (PSR S5 T GETEY Bl GeaGat gycoordinates, such
as 5P 8quRdihdtes, BElSdting at it Mi’dtﬂ Of bahdadyur®ithé E&ﬁrﬁet@ff £ 6her suitable

ec The resul ting conposite mas
Pm%cssrrfgqf dgﬂglﬂg agiglevett 7qng i R 2empeTicdlfontisthe PresHet embodiment, the
proXifiSiy |eh§n@fna$' laefiftad BanB QR ek Aide@Retifds RaCRa@RL@ndPbifple calculation
Cbnseg%entl , Characteristics for the data point

may
thatigaused| € (5B HY 69&IRe fouiBRTp PRotBuwiss spesialiydreabsdadhpriats Within a user
defi h&?raﬁ%ee(ﬁgﬁg ec%E”aP‘c:He NBfalset. tP*a?e)&QfHéo st H@vﬁ@%th%ﬁ rgi@é or listed in

rate particul ar device | ocati ons that sh
the &leatra dicasilyedt de sddertadaxelupipe crierfia r 6 thesurelsign cmede hlge met, the data

pouﬁ@{n tﬂ@é}&;h&ﬁﬁtzoﬁée hé Jevildes Hf tﬂé é)éé[lﬁloh%h?@%’a a%uegégluded from one
I nf ormati on rTByInIC&tEISSU or characteristics In
Orm¢@mnhﬁﬂfactur|ng or design process and thus may be

_lIJ_tS] g%g CP% oe\ﬁ mEqu” d ﬁ? g:trgsgAt %%E W | n%b@gg ntfegured 9 ‘perform
addgiensd raaalgseadﬂdm the ratposite mramatlatm nThd:ﬁfdltmnahmiaE/sestlh@r be configured

dt | | ust
for G ABPRPHife BiRSeh RisP F W ae? e e it Sy SRS e identty
selectde Rhirhgteriticd i tier cam@iitd masdntatpatioe eRSmpls U 1ﬁ§x1m1ty engine is
filt ?#ﬁﬁ% o redquce clutter fromrelatively iso]at

suitghly éo fo o %m'blangoﬁlfm?'e‘f’?lﬁ]?tﬁ’@ BIogess Heh; aﬁsgbasec? on a point
weiiatinl ls patdra o §1ﬁ66tﬁ@1¥1&661§ﬁ1bt6 PatteBs in the composite mask data.

Referring to Figures 17A-B and 18, the present proximity engine searches through all

data points in the dataset. The proximity engine selects a first point (1710) and checks the
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filtering data having known characteristics. The

conposite nmask data of the presentenbodi nent, for
we@spbss7 may be subjected to spatial anal ysesP€DUS2004/021050

snooth the conposite nask data and conpl ete patterns
valienoft the detanm'm iagemm kriteiaerg sudehes tiaekhekCorus ramge ofvelnes (1712).

recel cuI ar_treat S t hat osi.t
When Xlgata g{)a rmy e 'Ftteex eeéla the Rae{;é ahresg]ﬁﬁaq{d% &Iltﬁglr[cg% Fﬂ%c d range,
the lpowinitys ergivief dear@hesedatzopoints h&lﬁdﬂrﬁﬁlgdhé tlafi0dHts b@lﬂt forattues (1714).

T SRRV BT B PLAE T 46 P e G, and may be
selepted atcondingstoang siifable ceitegiar €l ati vel y insignificant or
unreliable. In thelp{]ﬁS nt enbodi nent, the roximty
en i@ I LRl 1N BUNE Fay Dpfaeprdpapoints eXceeding an

1nﬂﬁ’£18¢ gﬂaé 6safi MBS anBthth@niteBIBRARLbE ifMRaking Bhaths Wehl foiishould be
gcfl 11 b‘é t he desj nat ed zones are accorde
accqyaed elghtyyl 7 Ig]#éet e prig ?&?@?ﬂs the flyerpes@luenthg progmity engine
suit@RhHRS a w%fght R%BERf da'fﬁ% thab@Bdih® toFt‘hg Yh1BesléF thd Qﬁroundmg data
rOX|mt¥ i ne may establish an éxclusion zone at
poifp| de taddftippctae |P6?¥11@ﬁy teReinganayr adjuss dlach watshi aeriovding &t the relative
posfisY | 8 8e sﬁ?dﬁ‘d@ﬁlgqata%gl\ﬁ't C%r e% ebﬁl@dan%cunfj O¥ eisht accorded to a
around the perineter of The exclusi oh zon
surrgRding dajd E@nfacaﬁé@h@ﬁﬁr@meﬂ @cmt@mgl @eWbethtralhm smlmdm@ datasp01nt is
: t t t [ r R
TP S 001 50 e B0 B OB IS v
adjusted li{/idie dath lpomhgs cmuhet edgeef lliwrmﬁ"cr (1%220 hvésnbi saﬁsmxghmgrtgta points
L NI R F T L —
welghu ﬁ)ﬂb}bﬁlpﬂ'ﬂalnnelkimgm weighinfadters fexcthe detbuddihg dpaipBing. My weight
i g RATENTE TN T S

(1726) orfdhavasigls, mesel 2 @kdeb@s the ﬂ@é’shd)lﬂ Lthaﬂat&vpahhs od d&ﬁg&hdted (1728).
around t he, Eerl ter, or other_ suitable ocess

defIRCAYPEIY diasl dafp ayrlsq b PHhergRlyES o g (3o ﬁr PHEDle, in

the PFS&R NimtRERQEL B broxihiRy RhENE E’ﬂaSIYbee&ﬁhﬁE@feﬂrﬁU 18@1&1?}” @n@ suitably
band of excl uded devices on a fer usi n@ a sinp

remgy, (FPURE  Wrlafh ReItsathalo arer shgallsy &@Prﬁ thyesbalgh mech as ﬁgﬁerr@emﬁed
threSol@t herwi se specially treat data points within a user
defined range of the edge of the data set. For
ex Refrdng taiFigumen/i9aad 20i thaproximibsengig 9é thegwesentendwdingent may be
I t e
conffed o @nfiR grdB, LA Do RE ST BUN P Berpe o gows,
the prokimity ¢ngineisearebes|troignevegndato poithia the vorspsitereesk dafa for a data

pon{t Igglf ;Pyixgéy%{ﬁﬁﬂo& r ﬁ)re&a )P?J ?hee&%% }g(ggt? 11( [h%:gor%gﬁ%n% mSR data may be

roxim
sepazatbd titoveungesi f valmes adol gsslgnﬂf lngm wanbiecs. ﬁH’feflﬁbmmty engine begins by
| onal e _Cco te m
e 5 - SHEY B B R SRR TEE B8 5. oo

enc@Erap b idat @oin maéﬁifg, desngﬁahecaﬁad&)o( 1enhame @rodﬁﬁllty’ @ftidaledignates the
ata, or | dentify sele

ted
fou%ﬁg“ﬁl\éﬁ?sg ﬂ}\'\g@p@sdq‘% Poivs 2pd) rﬂ'},lggﬁei a mlgﬁ(lv%l é)fcgrarp_r&]:at searches in all

dlreemﬂlﬁ'ﬂ’rcﬁn thenapf @Xth Boint PPWHHE dat Sihts aRAtYar6 QHfthQ k86 index, or
rformgﬁégrom mt wel htl ng process, Suc

alte)alag Bﬁveéu rﬁlpll}é\g}eéﬂpi: ﬁ@lu% )91§9 é}sﬁeeq the glﬁégqyp]@ g}h@get other desired
critiATpd@y.e patterns in the conposite mask data.
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Referring to Figures 17A-B and 18, the present
proximty engine searches through all data points in
WO b@sdeteaset . The proximty engi ne sel ects a fPEBHUS2004/021050
poi nt (1710) and checks theval ue of the data point
ag &Lsra&texampléloifemonfi;wei’umﬂmoﬁ?pn the tpEHsaﬁ Relbedifen® tHegR@8m@d engine

V\hen dat a point i und tha exc eds )
may e C etk 0EPt PR B g EiooeerF eyt S TGS Fisy 11 5 data poin
witht anglee of fiee B R¥hdYithie/reCitgive Brogemi 6daesheslall Aath PofitSaround the main

sur r & in, dat oint for values (1714). The
dovigt vl gfr S%&?tgerﬁga it S Vaéweofrﬁéfpnlf&aw&erp%\ahfwrmﬁta point is
fourkde tl%%cﬁ@iv@@ir@(ﬂarﬂ e =1GT thﬁéi@oﬁ?ﬂ%e@@atﬁ%oﬁﬁtag(ih@ﬁﬁﬁf @it Point and
suitable criteria. The proximty en

|

fepeétéa'g?; BERCetsh e TRS, S URGITSIYE Biepess ﬁ@@lﬁ%e@ ang rmfﬂg‘t all gafarioints having

matENEEPIhRAhARrd RN liALBhA G0 ChchSRldr ShY HRY f&RP) BRYp. When the
suitable criterion indicating that the data point

recusHysirastee hae Eoind all divdeeg i 2 @R By ving ¢ cariaén vidiea thsrewp is assigned

a urﬁqifeeﬁgtf'p tdu8x IaRd kiteRESmY léﬁ met Eﬁn%@%ﬁ tﬁ%u%p ﬂiené;r‘mre composite

sui tably assi ns a weig e mai n data
masl dater alhot th d@/talvalelgs T@Efve tbh@n sparcherd i mmaﬁqamask data is fully
' adj ust
sepdRedinds s Ebdfiths lloRli My et S BT LR
surlihe melmgtydalgapmmm defegnine xherpize, oft behagoumt Bir example, the

' - i ng_d t t
proif}i8 PhaiiE SRLCRSnt e Budle AP 3h IRl A ahg, proximity
engipoinaly then aﬁmmmeuhe nhB& &) data Iﬁ’“fﬁg tnakh glongdg attlresHo®l and remove

at a i ght so be ust ed
sy oy 38R B P g e Dot ey degmared B 3 Srouping
analfiein ay s1ﬁtlablé Qdheen@ 92D awﬂst by SreEtBigNtHe fiddex RBIuB f6katha relevant
o]] nt h ve been hecke %7&4@1! s%he mai_n dat a point . is
8roups'Q; & Aeduh Yalyre Fiof 1% 4Rp &h % pibep ot daf@inognts fefive, the

pro;éhﬁitg Bﬁglﬁfﬁ@ﬁaﬁ% & thd 9’61115 e pirh6u mSH RBrydR6d AR Swer tH@n ﬁve data
for the main data point may then be conpared

poinfs orf i HEIUG /cIsaRNCR b ol ETavee thahre@@ﬁbplass@ﬂlw;h different

grouplindiB& a¥eihOfthaPBE fiSe 6F m@?é‘&@ﬁ%m@qe threshold, the data
point is _so designated (1728). The conposite nask data

Ry e PEQXITEY PRginh By PREPTY avy aRprénriateeaddifiomal omRetions to generate
and QXAEPHE coanostltl@ Rk GRENT F&J@aﬁlgﬁe e cdniffosiy %éﬂnd%%f including the

engi ne configured to ntify, ‘and suit
resufte gb e, a@itmnplsﬁbefnnaamcmmt andt mtyzmge)fsthalohgmalt df[am[poalte mask

dataRe gs‘&oﬁsgd 13 %E&rlc?esm?o#a& cf?ag%hft{) etﬁie i) %tasets abnd the original

rring to Fi gures
sourod of the dpuaesmh s thetdleodicesant therwfdmemctha fabgtmmd plr@ed;efﬂfeeiata may

vo plaeR O S S et lsed Bkl SRV TR, Top SRS the'Bita may be
prowdeﬂomghwﬂwe rsystelrat ﬁr ﬁﬁﬁlﬂﬁr dnalysik or Caumbgitibe vﬁiﬂﬁbtlﬁﬁtdata, such as

far a dat S a criterion. r exanp
execpfie st 4o GubEs pRRbRG! HURg SrEE R gy mpeate Fhask dat,
the Bopadigtad ahfllfothef' apgesiaef daakdipodaRth aas kanesd rbﬂ)’l@&iﬁts trends and
nun‘pe s. The OXI m ty engi ne begins by searching the

f ey fafe uata%raﬂmatadn%Va‘?%prewﬁ?f% fonNeh Vigiigppropriate output

systéiﬁ%h&lihdfiﬂﬁé?oﬁ&@d&@)nter%@n encountering a data point
meetin esignated index (1912), the proximty engine

dedt éﬁaﬂré@n’{ ﬁéqu@nm {icrample, thp somapsite daask dosi istcombined with
othet Qhth a8l $FovRdel Q6 WeShdE fROFERMTHE AbmPERE GRER dafd ALy be combined
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directions fromthe main data point for other data

points that are in the sane index, or alternatively,
whaws/ossbhst antial ly the sanme val ue, al so exceeBCT/082004/021050

threshol d, or neet other desired criteria (1914).As an

witR ¥@npther apbroprihte Gutash W@y SuithilE hdfndrN FbHékaRipRS BRtcomposite mask data
nt.,, the prqoxinity engi ne may begin searc

eg‘bOdi g ) Lng
may By MFEECY VR Figne e gattghe feedatan hardyate jn dptay softyetebip data, and/or

othér doghpodife datLlatia Mgy obithddatas¥d lnié? WRfpeffoMfed B abp Yithble manner,
he recursive programsearches all data points around

SUCh ARV UGy eeedefimed rulesinglndips exprrstines; thaesheldp ond preggdence.
t hem viad pi6sei sybied€ the kbmpaiat Q@d’lys%ﬂlérﬁl Qﬂigpé%ﬂ)tnﬁs BRI, ihg process
.found, the recursive program'selects the enqountepe%
USIRga %) SPRFOPITAtR IP0sES FPamSTegathe combetiteamablky e atith atheriginal map of
LESa, sTEWISs 2 b | ' i
o8, T 1 f SIS SRR Rk R S FB g mosi
bin dajea den exagpleliteigoinalto Figueadlh thetdempositecntlysis efeorent 214 may merge
the 6HpRite Wﬂgpdgtfb%itﬁ %%@hﬁﬁn@ﬁ/ﬁggl%f&%t fu%H‘l%% %{Jéolute merge system
~devices In a group having a certain vflue, e group
in whiclathsicgmedsite maskolata igfidlypmemgetewithtics ¢rigingddetsimapt yConsequently,

' ' r ch hrough the entire conposite
o SR BT B 05 I o ORI et o
encgmpassthed, of telysting pyiesist elf makykond adompbsitef mbdkyillgaassal gtern out of

..nf O_groups Q ont j.guous .dat.a poi nts._having the samne
mulgl oA oAk, BRI g G B i Gl e o
Si Zfﬁte@iﬁaﬁ&d&ﬂthg ro@umosiﬂécufhalgsiamehept 1laempy ﬁiﬁtg’é’l thy de8 gh REnjunction
Jmay..count the n er of .dat oints in e group
wit] ST RS oyl ice PG e iy v 2 A e ata that may be
irreleua@F inefgntiRb. For Blasnpld) ré?@ieile & KgRe0, Ae LHHASRO hah1Alement
renmove ups that do not neet the threshold (1918).

214y Ia?rs%élgl.‘/ﬂaga i the camposiig nrskodate et gieransi datp 1Ml qpiging! data map

or th BncUYY cSpdsHE RSB terldh A2 EMphaSHE Potdtially rd18SEhnkdRdtion.
the index value for the relevant group to a default
val ihe compesiterpptptivclement 2 ibmey, plésspadively suatpate thefconmpesite mask data

andRRY Blignd1% Rletelifie RFHRMEM Bé/rﬂﬁﬁﬂ' tﬂl%]gmﬂlg[ﬁ er | (I:e\%{e'a%&por other

fal 14
i ndex nunggf for every grou aving fewer than
valugeafalapgaioints oyelen baevean mapsy aDependiap s dlpueniigyratior ¢heodrta merged

ma}ig E)]lg’ls) Rclidi®dredsSSHRLD dbth Ef)%ﬁl'tsf I11? %IMJSQ c?xiéésggﬁcggégqg%%gcgs,ﬂgﬂapped

1di ces are those having five or no
suffiiently nhetweeante eompayitepmaskodate aanyg thp priginal date to meet the required

it . to. {. .refi th . .
o9 S5 TR, AT R 5 it
elergkant 2,14 inwgyl bediconfigubed toeineibdes ol com@osi@dddattd patns that overlaps to a

o B O R EREERR s AR 5P bl B2 s 03t o
the kcovhpasitetdaroveddligngith Gesteh ®inillire lag. dBMAS Bt18ssafsh thB&ninimum
or'g'nal sour.ce of thenga%a,_su h as the devices on
g Sl quertags Mg dhg @F&lﬁci Sets e cPRwoRis dtnpaftepemay be
ignd¥edV SRR Orelfdtng! & Fighte 2at NRIWhDEsitdSAdlyLD _ef&ﬁiéntfymt R Bompare
e o}

anner. For_exanpl e, the data may be provi ded | _
two £ lereiir seisyaft cmpREe daia: tSHE asadeda (Femstwer differeni ¥eaippsiand determine

whefftek I bhglap ARboen SHE i@ Seches GhtidrRY séiéc‘%id’ detiine ‘brﬁ}” WifSdata that
conbined with a nmerging operation on the conposite
overlgpsiand(gr satisfiqsdhe minirdem griterin i regigedot her appropri at e
data to produce a data set that represents trends and
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patterns in the raw data. Further, the data may be
provided to a user via an appropriate output system

W@ e@h/oe6n printer or visual interface. |n theP@r/ESmN4/021050
enbodi nent, for exanple, the conposite mask data is

c orfsi @ duiai moy thePrerdded ta ke Qpnfickeent 308 fs oy tof e user or
other' GBI hd Brge@ @Q%@%e?&gd S8k Hut T YndRRer ETHEPAS,%G%§ eh’g_roduction
a e manhner.

any other appropriafe data In any suita or
error ddeatifigation prosess ofrp b Eendadutifieatian peopedse The mgeagd it may also be
ste@NALHY G NRTLAWsHALR LN
Outpsgf t vvai;&e %i ﬂ}r%%tt g, ﬁ)g%%i glgc%oa?hnér Cfg‘@n%%@r{%é c%?ga?%?e tflﬁlef"s’ flat text
files, peXYfinGledf t he datasets may be performed in any
Sy : ' var i user - def i ned. .
PR S Sl B8 WP 0L O M e o
map pensodide negne. | Hhe hds mareswine sybitesnmarishfor offligeomking equipment. In
. i 2 erf.o t he nerging. process . .. .
iR e SIS e AL e R B B i
resultydekinkledsassatribly afipacts,ioyiampbdthergmocess @applicatioe thdaditilizesSHedd types
¢ SaZf a map of conposite raw data, conposite signature
olIe¥ata, or conposite bin data. For exanple, referring to
Fi Thgrtest ﬁ)lsterﬁ heo eepdsi Heﬁcogﬂglrws toSuhse |t%ﬁﬁ§]ib 18 Menlﬂﬁf)’characteﬁstics
mer the cq si.te sk, data wth the_ ori gl na .
and G R SO B T IHp o SeBs P b egBoayfating andlor
testingpridEbs: NFoMExa6PIN aBd teBt gk Bt Bay SndliHel ¥st REDIBHMWMnEbr more
the original data map. Consequently, the conposite
sourcis aid gpipmaaticalpiatsb Fhajastariting obothp gffs% data dpykaovrrproblems, issues, or
chard RARH i8I Phn@UQLHRP R teSNGOIRAS $MBR eQTdaBX it REstics do not
patterns. If only one conposite mask illustrates a _
correppond & f keaytn isfuenthen theltest exsippomy woeite kad ste énfpemation relating to
the sk dFRF L WRHerloBed, BEHAMA R bofi i
eI,SAI ternati vg% 3?, t he c}én%ost%sttgﬁg&n@ yotsllgél{;%?ééintgr?tlag?asf nr?\élvytest data
charagigrigfies phieyiategnéounigsed unct i on wi t h addi ti onal
anal ysi e ' l.ySi: I 4 . N
ekt SO0 A0S RO gy i
and dassifieseanfidte charefteisticngThoteR gystem X0, mihelsc anpomtitatly provide a

. lysis el ement 214 r only data in the.. . .
oY Bl oL s SO 50, B Mg
and piatcduresegre oonfignrabieg fuvhthat ohpodiffeenies ata whag el ®iodse b&ociated

. hasi z otentially. related i nfo tion.. The,
it R R 0 Bl 5 AR b vt 216 o
use i@vaabitghent tanglysenpasiohRtitREksiflation and dpbsingr thei Bal chdAtb@ristics
1o determ ne vvh,etqi}er a Farti cul ar, t hreshol d nunber, . i
facilifafes CORYIER, 208l S5t Heipe Vet d#fa ond dapias gefoRpaliopy g ghe diagnostic

systeRE BRI oABRSusHPRRFOMiInE sOdhtd HRlySONT | guration, the data
mer ged nmay onlé i nclude areas where data points, in

t Hiog egargpiec Hier gt a#ai diapgnpdicduieme3l6 sayr baspriigured to diagnose
bieM§ foh et le¥st AR RS Bn LR 1SOAROS g cﬂﬁaﬂ& @e}fe t i
pro. or | ?i nal dat a toﬁ%ﬁee{1 the required t res E)%Itegreva L(Jie%ﬁferé)nrl tme,
retrieere FrPRIpD istogped avalepodfier sompistien of 9ge too niirgdesé 1@, andfer include
histoGOFRL STﬂ@dﬁQé‘xﬁJsM@E teil Sf@:"dlﬂgy feldy TR &?a?a ﬁ&ﬂfa 8l§ﬁi|?a%let é%urce, such

i ncl ude on conposite data patterns that overlaps to
as pagangetrid feeti mastroldgigr pwcess thnttobshisrostiipy, §pecirescesy, ahd defect analysis
' -deyj.ce i.n th rigi dat such as 50%.0of
and L SGHABEEC e hahehle e AEP i hPp 2GR ifecse iRl b os
smootlet] @ata Bnd Silterdd doamdsitehdain, bhd additivnalidata v it genbrated based on the
conposite data overlaps with the original data, the
conposite data pattern may be
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ignored. Simlarly, referring to Figure 24, the
conposite analysis elenent 214 nay conpare two
waledosmownt sets of conposite data, such as datBCT/US2004/021050
two different recipes, and determ ne whether the
testalagy b ab dinvesults) SRC duta, spatdilpaslysatitsfduvtiter datapedngbsite data, and
datcrl tﬁ{l a. Only the data that overlaps and/or satisfies
HE AN A mum criteria is nmer ged. The nerged data may be

pr o dedmplz, trbﬁrrﬁigt U Fighe mBntthe’ QhghodticOtysit 710 b ehe present

or. 05‘% as The nmer ged data_may be passed as

embRnt i SOt S50 o afe §oR 0 FRBUATE GfpEBpSs sy 216

analydéthé fawcaedt@mcmﬁ&es%& EWS dh@ang e, tak QM ab RMWEisDdibRRure data
The nerged _data may al so ‘be out putted in any

cess
2510 06 ettt { B S &kﬁlgagwmﬁwyzgﬁrw Wgogprise any suitable

clasdiic RS 8ath ARbRS on FthAEW S Xbsulits, £53 eXQﬁlW—an la§She lgBndrdl€d by the
present enbodj ment, the nerged data and/or wafer maps

Supalﬁ@ewlaﬂaae@a}yw Glement 200. nlapheyaisagna embedimani the EWR&in signature
datd D% 4TRRPARYIdRE chrQs‘ii)Hﬁcﬁﬁ% ﬂiaé%éh ﬁ&ﬁceqrnf z{(&v@l%r 1nﬁkc'aﬂ9% ‘ﬁle magnitude of
equi pment. I n addi tion I'i ne 1 nki ng maps
the ﬁ@fl@eeﬁfadmeasqcb 86 ptawﬁmyowfmss; sgniffidant, ge margitdliay determined by
he BipRiRg s assenbly of parts, or any
‘ eotpﬁer tagg%gés&gl Igehe?[ﬂ%ﬁe\étzbl%on that utilizes these types
of The ﬂl&ngsﬁCTfWeteme%w 8l trengived Pravesy c@hizol dneelecﬂnéal gent &HT) data
0 fi cteristics
251600l & L0010 B kARl R SRR ALY dsb FpB DY ¥ water andior
for fhacbmgénegtstife. Fathef,dbd dingnogticasystenr2 16 eslyiragiertbebigsnap data 2518

for tﬁ)e{ Wa%(er nHélCdtl tﬁet e%t/fgl b%%{ﬁlr&ng 5@? 6&%{? ? lrytﬁﬁézﬁ)gaﬁgnentt ?06 In

add(timaf ﬂet(ﬂfgnSﬁicC@Stelfn 2Isembe sdceittatire batlikcnapmange Okl ﬁﬁ}S 12520 for the
r .charact cs_in the manufacturing a

ues e
walpE 3 Bilegde EPRTRGEY et ST PG BY SHgmple, cach
outlfe@ Iifi @gePittmaP ba cleROAE bS GME smbNeRedithg, b8 itical SlcBRINERY selected
receive and store infornation relati ng to the issue
rittf er it is di agnosed, such that the test system 100

I S THedBdeREkid @ys@én@gm@%ﬁayn@e%én@iéﬁre&i@ﬁ anf BAERE Rbk t& %nalyze the
as they are_encountered. particul ar, the diagnostic

recedyrd; g 2106 IfeatiSyinreaspsy Célerﬁftp@qﬁlﬁ%dsqca autRspkleme agn yssues in the
marlu@Rkrink Yor %g%{él:&§s irhy Pl;o%&ts cHah e iRaY fﬁ% BE H&E%ﬁecd ac-ggr%mg to any

test system may al so automatical |y provi
suitgfde eGPt pracess uER example, raferoing tot Bigae &6t thardignesticaysgem 216 of

the 351‘&@11‘5 ehbORbnt & I‘féegsas 'r{llbscl?gséd) Qnglgie% eivénl@ & :j lét}félrl‘]lg process

ocedures are configurable, sucht
chataetstistiga tagcording acpmdcﬁtteldocmtmae Additaially ed a\l'velmhtlvely, the diagnostic

j f f
systgll}’loél?% :lggyt o%?:ﬁh?en%a B% oegr% : rgc%sltoé Imgyg | Sf%yi u@’é 1I¥lﬁnt1fymg process

cha&utbsﬂqslbzrxbd ampétgeﬁa%cogumnmuhecteﬂldaﬁ& ficat | on and

ating th t chara ri cs facilit
coe e EHE b <ot Sper 2610° Bay 3hctier e Bt lota for particula
chatabltfeﬂs‘tiffafcbﬂékpmdulfg fo bﬁtﬁcﬂhﬁ@ﬂ@@l‘éhﬂsC BSHRR Wk CchhRikteristics suitably

canti nuyously i oving test data analysis. For
comBRSe A MOp ik S A CAPRSTP AR 08 PATECUYH% ff DB tyrimpissues. The

rule§-BRdell ghlzﬂ%r 061 (0is JURFL cRITRRHBNE a8 Ghe Ata k‘cﬁas%fectbﬁ‘ types of data
part, on the test data. The data may be received
and ,galﬁarzttp ﬁ@orrespondmg signal. For example, if tests’corresponding to a partlcular output

node on multiple components do not produce any results at all, the diagnosis system 216 may
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retrieved froma storage systemafter conpletion of
one or nore test runs, and/or include historic data.
wab@s@dimenosti ¢ system 216 may receive test daPer/iUsmmm/021050
any suitable source, such as paranetric test,
genmatera)hﬁtgioatlorpﬂﬂceiﬂﬁr eynlid Gltputfiods @SER MinctivNiag tat @8.CANY) the test
def ect. anal and fau t i solation data. The
pm@e lgﬁﬂtcg?}?eélysc)‘?gftaé}ﬂggli%om °so receive processed data,

suclhe q&tterﬁﬁélioéﬁdoﬁj aiseentel 2fi bliRbB o RERaSIot Bedihad the dARGrom the
addi ti onal ,data_ that |s_gegerated based on thet est
varigus spurees apd idenify pajterns iy the dajpc The patters geeognifion, fgieps 2@12 is also

suitdifly Fon@itrdd & meRh dhe HOAGRAI faberld@tAth 1B10dndigduds associated with such
tures. For exanpl e, referrlng to Figure 25, the

Pa“aﬁ"gg b SEABPIE Pyt asigang 2 dikelibrod f e pticularisiie rhesrd ?rs the identified

patte@N Fof ek £6h16, Oclait BE YedivRd l%r\nn%%ﬁﬂ!lryﬂﬁ'lspagéng BrPrestlfor outliers
di agnostic systen1216 anal yzes the raw el ectronic

locafeck By theoseme Epgion o diffsrond Wafpss way | indigate lRepaE@1dsi problem in the

malﬁl‘fag:ﬂﬁin%rp?oc@&t e g; h ?Ercoﬁﬁ‘t?(ﬁl %El%r%lghﬁn aml Bnalyzes patterns in

ignature data 2 nprise any sul
the é%&@r wpy indicete su%h lasubaméble mmmtféh?@lmnd/estqbttcheﬁaa r

Z)r(]gi]rﬁ)g/SI?‘S 1 erre%?t {11 (t%%elp%yr té)g g:ro]flﬁéﬂn% el séﬁtat%%t fanner to

idertifispatemsgn gheatatiows toﬂﬂaa Zﬁdl.ifnab/acrﬁmpa@ansjﬁir aorrespondence to potential
marﬁl?erclﬁﬁﬁ ggﬁl (éé P%ts\%ag Erg\glg é)gcasgllqt?egrll 0 en%lﬁ e%attlggldrlegc?én&tlo% sygem 2612

SsuU C
corr:plrla@sanf inteHigentriysted cgnﬁxgﬁed i rgcmgﬁllze gppitial wittetii foff cRidlered algfects in

eter ed he su enent a dat a I iis el ement
the S5} BT 08 Dot biin? DR ebb o, el 208! SRR shisemcgnbodiment
incladestar wittey idedtifiet 26 Cladndtedhssified 26 1At BheZRitbn 1aétﬁiﬁeﬁ§6l4 identifies
data rel atin he el ectri cal characterlstlcs
Pt T {16 THsT B hel e, SOF POt &y BPLch or I LY B B legsiies the
1denl@i€d pEttBiﬁshs Idi ffekdn@ kebivaOResbiiss ob %8 LRRoRARatldBdLyr eC eive
in map. data 2518 for_ the wafer indicating the

@Ff%ﬁﬁmb}dﬁm% 2014 e pe genfamged By aph éulﬁa@P?p BMBRE oo identify

patté&@ in thB teRelghts. FHi exiBifle, C{h@?d'f@ﬁlt HEntBS LEM i giﬁtagﬁiymﬁﬁgured to filter

receive the outlier si bin map 2520 f
out faff eqts thﬁbfrxh&kfawmaéeraatgan@@ﬁ é&tareé@mgyo tha@atgarny inghe data, and select

partfcufy$ %h&érﬁ@?dr%sﬁh%ﬂt e % g%%nt %m%ﬂn%nt %?ef{htf%ﬂ% deﬁtﬁﬁer 2614

In the data may be cl assi
comprisesrd pitiean Ldec 018 ﬁéeftt@fes%tre@me@&@r amCéalfeaturﬂselector 2622 The
pattgr'naﬁ’llasqsiﬁsms&éﬁtﬂﬁmeg :l"ﬁleﬁﬁgly a bd%ta @,f Ldh" SQhé gat% g %UI ! cu af wafer,
manner to analyze the recelved ‘data ¥
inclpdes @Q@Qelmh diha éctaarrc sttiackr Zézmgenaxstep lf@bir&ﬂﬂhaﬂh)chbﬁ%tbﬁnﬁf@n from

oL or t e The, pr.oces
T e N e —
26186. uTheafehtﬂreiHelebtef 2@20:|nalpzas ¢lesgenerted f@ﬁﬁ&@ﬂceordﬁlgﬁ@ﬁeﬂdcf& criteria to

t he di agnostic system 216 of the present
sl aeith i e e

fi5'P%es a rul es-based anal yzer 2610 for

| deot bfayiphy e paaes Fileh26 18GhRIb1S Edniifiise L ek afdmb@ule configured to
efined criteri.a. Addltlonallﬁagr alternativel

progersp g i e fate &g detesh heshery PHpRS & B Pardel 7 T0 preserve the

intefr@§ @@ ettb® BatB MBS %{Hem%r t@tablydRitebdy R giaﬁrvﬁ%ﬁfslosmg information
characteristics sed on:Patterns recogni zed in the
fromy gherorigiral data. The pattern filter 26

18 may discard data sets without patterns leaving
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In particular, the rul es-based anal yzer 2610 nmay

anal yze the test data for particular characteristics
wa@orseswoendi ng to particul ar probl ens. The parP¢T/USZNN4/021050

characteristics suitably conprise any known set of

onl@@dhta s6OMaeiBp ARCRE phferRRl Th iR HRSImSBS bmﬁgaf‘eh% lalflyze the
] ssues. The rul es-based analyzer 2610 i's suitably

varoBh P PEU datariedinidually 6 it sonbingtianf or sel ected types of
datia B gredé Ahofin®nt Ahd SARAD ﬁlt&gzé's HB@lces Hfise & 2{@ afa set, for

if tests corresponding to a particular output no
exafgiet ' JPRO EotHSEREITnSIS fron tried dele. g na‘éemlﬁlfgr &618a¢1&y employ
t RetadleagRRe % eRe f
o Wk SGSSL oYL ARD B4R, TRAGGALRNR Bl LhEfkd Mo, or
congplptiongprocess qunige tiess atpr clhe I?aﬁemoﬁltqg r%;b& rlsp aneltsrzeacthe eyt data to
iderfti?@ pARUA h '
ekl p0U B RO T A DRSOl R MRS ARYRr ptcr
in thestfatrogsingos seitrbleamatmetient i fy patterns in the data. The

pat | sq SUI ab
Cont (PSRl BloE NS AP e 2613, SRUPHL U W asestips v o
pattptglsm'm:i;lga@gwhmta@d mcbﬂgumttoin witht dnerom snoré ﬁl’iasﬁ@(ﬁﬂ?ﬁﬂizﬁecbwith known
patt%ﬁl? oggqeg t1$a1 ?oﬁle%];g%‘ﬁpl 1%%:5:[0'6?1% 1111{jl L lﬁef’ ga?@ glter 2%?8 utilizes
spa‘nﬂ\ﬁlteﬂlsg fsaahi et};QnSdlm fiBering 00 -rpRB & inbige, Qu&h #se'SHl-hSd-Ppper” noise due
n.the, sanme ?05|t|on on dlfferen

o ot Ty Tk xS TP i o G Tmey be configured
to peEfbid aetiani filgripg F eifStest A6 Rl £ two-tReRBAAL d-BiRmSY $4 @&ljunctlon

mg%z |dent|% g@% nd anal yzes patterns in_the data that

with, {0G nafien augs Retieas prask may £OTRPIE FOY Bkablq mgska Ndnichy determines

wh1§1€§év1dé§ 0186 S-binbhp RedelRten 16 f‘éif?ﬁ’ﬁ'ﬂﬁé A8iSY Bk ZQ%gpéffﬁ}‘n mask is
ured in sui tabl e manner to identify

confl an
S““?:Pi?t ﬁlétﬂﬁé "he PRiEeTY &t %/f‘otslénttfeé by dby dassifigr- aRerl sxampleh e pattern mask
mayP iR RS ARImARN SRR t&m@ﬁ%@”&ﬂﬁgms '@&ﬁ&ﬁ‘%h‘ M50 as the

or test issues. In the present attern
COmPAHERALY data o emiow1date sriprer sesgedncdnptositd urrg:elntdata though any

ﬁ&gghﬁ%ﬂ d BUSEELA Batfe patial patterns of
alppﬁ)}:”ustere '%eé sagﬁleﬁe test dg In particular, the
patlhe mediaa ddigring isaerfoysdamuaé @@hoifalue Higat paelsen 1selected by the mask

in tﬁ@?@éaﬁ% mé@%_é&tg zes%rg?{léerre%arélh 2t nto:gr:;tleu? rt]ﬁs(?iaél se% 30d Belected data

poiritg] smtquﬁdieg tb@b:t(mrdmta point ine cbﬁlpﬂteﬂ!ed ealdit &ld&ci‘bﬂt masky For example,

RQ iSs The classifjer 2 | assi.fies
o CAEESR08, b S2UE8H 0" Bo SRR P e £ G TR S
congidermp aunigthbwho@h&teag@iew-bﬁﬂ,%uﬂaist Ethteelyehies fWifdow? Bllithse data sets
be .ani ured in a y suitabl e manner to identify
that E%i’togm@l EPaHF afedgpor t@aﬁt TBYUHAA Ratternie provided i Yihe feature
ex&&ﬂﬁ@%h@ier 2614 is SU|tany configured to filter out
&) sets that exhibit noa%?tterns enerate data
313 595 Reymeatizras way ke analyzed o maich theddentidied gaiterns to particular

is su@sa riidetiécainPatch Rk @cef, Chrowﬁtféi‘ Srﬁwfdaf%"’tfséd)t;‘y thb galttéilﬁ ﬁﬂ’él%q Bnay not
enbodi ment, the pattern identifier nprises

be SB’é‘tbtl"efoﬁ apglygie by ﬂm@ass@ef A r@néfxlu?l?stbt @he e, 1dartdiea2614 may
Comingtgéérj %%Bezrgfc@ (‘ctéaflré% Qzﬁcg agégeosl’lgt‘tﬁé Eeg{ ad%&tt%% é/zb%]%ed P% the cla551ﬁer
261particul ar wafer, includes a pattern The feature

extractor 2620 generates features that exhibit

information fromthe data sets designated by the

pattern filter 2618 and are suitable for analysis by

the classifier 39
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2616. The feature sel ector 2622 anal yzes the generated
features according to selected criteria to sel ect

wo e@sows7 f or cl assification. For exanple, theP@HUSEI04021050
filter 2618 suitably conprises a software nodul e

corhith pesert @nibodiReas thd &amea: e;tmaeﬁr dai gérerAlat ﬁ@ﬁlres that exhibit
ar e e data._ To gr eserve

int§HREGAY T b RPhne Qe et by tho pitirs Sar 2618 ofhe Teaiunos may be

pammletrbjbisgffupmcsﬁxea&as it WRicH #eoripiraD@M] isl Bl of ﬂﬁlpa‘sﬂata kPfkse. The
i nal Wn{la The attern filter

fea‘afeéélﬁﬁy 3113&315£%%1¥%e§ %Iatsfﬁa tlértnddentifythe ge Af patigar igenified by

the @ﬁte&‘m Himeti2608. dRdresh@plc ABé F8fufSoxtrddi6r 12b ik be cbﬁ%ﬁn‘iedrtg)éompute a
setpﬁ co f| ured to anaI yze the various types of

s¢d onythe data sghifing fafuass arg spitebly cprfagyeett to efficiently encode
the @ETOQMEL Hﬁ‘&&naﬁbﬁ Qesﬁtﬁﬁé & Fhefl drloifal d2818d RAUEE Dy L %Fasélﬁer 2616 to

the data set, for exanple to rem)velnterm tent noil se
classiiy the chrmesperRdingRatigns Thie © gata s Ao faultickasse618 may enpl oy
anyrmg Ydoabd ﬁayﬂf&hﬁr’@e aﬁfl é}ﬂr{? kd 19&)&91!1&1 extraMER 13 t ¢ data In the
spatial filtering, g, Or a convo
pregspberalodimaents the feasise edmcaor 2pR@ C@ienltttesr seviial fetur@6 Jsachadssmmass a
aaal 8 | tht
M est ygeatﬁlgm'%ﬁt&%a%@%ﬁalﬁ@ﬁetb%ﬁﬂ%% &éﬁu 3 é%en ft ﬁt%e Jhe various
featprss jmepe e dey:rrpmed domanyi saistolfidatdatla theep‘resmt anbbchmeﬂt,athb geatures are
t e o t he rn filter
cal 6%@6%3% )grzl e‘:jgl?td Et% %a‘?faeratgcod?{ r?g gy ?’e R TSRy generally
corgbpyod itd thensagditude afah¢ drstribumn off didy withias ObinreTliRteRBSH Sther values,

. t I
witlF BT ot B AT [ eBot herbron e piten th tost value a
coofduialtas rx 26§ isitixly)zee BN al shitablyedaldithted bebrddsy ML dBllowing
therlng, to reduce noise, such as "salt-and-pepper
SIS due to outliers in the data. For exanpl e,
ref errymyro,)Fi gure 28, the pattern filter may be

confsi-gured to perfopn nmedian filtering of the test
data usiny a tvvo di mesi onal e-binmap in conjunction

o PR PR T o b o

there [‘Becoesnherrcmptvs&eﬁa date k&e tvith differepefidraiel dftRtaWEtaRuch as the number
Ofdfelltereﬁn]? The pattern mask is suitably simlar to the
ba(tnte o be identified by the classifier. For
ex aip kentroidghap aktcﬁfiﬁed'm}s b’paﬁﬁYcondhﬂate@ Esdchas ixDhad gat 'T‘HQ centroid
rat ed.by t nposi te anal ysi s el enent 214; such
prod R0 e atn PRoReAHE hr G- s od dendisEbutasyof the dic.
Therﬂ%ﬁf@ﬁﬂj of HEP@SA hdy R slcHRted in bAP b‘tﬁﬁbﬁr}ﬁalﬁi@p rsQ@rf asaaﬁordlng to the
si.mul ated theoretical pattern nay be used I an
fou‘?"r”P%%‘t‘ﬁaH@“Sts perfor med around each val ue that has been
gxe by the Bnthe original e-binnmap data. In
=paryt| eae p0| nt in the data set and

¥e sglrecten dae}tca mﬁt,@ )surroundl ng the each data point
are conpared to )each sel ected mask. For exanpl e,

ar RRe: =5el byt t .
t eg? Q%e tlﬁgiln?rlg?j Fgﬁh?ﬂsﬁ c g)f C S%C g?go d'c o) n@%d‘g%&%uia%d alagordmg to
thef‘?@?‘@jﬁ%@ﬁ‘tﬂﬁ@@ of a size n-by-n, such as a
)I:%?g byf(t hr.ee wi ndow. Those data sets that fail to
{ pyatttern are ignored. Those that include a
Wpat my(kap)e provided to the feature
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extractor 2620. Data sets having patterns may be
anal yzed to match the identified patterns to
w@arosioesbar i ssues. Under certain circunstanceBCT/US2004/021050
however, raw data used by the pattern filter 2618 may
nJtheljaforpationtsheplied by &hia Isgignif sndmyentstigod ies s qapivelepBrepresentation
[
of B S T ense A, B chi ROt i T oA ot e
Thust pash meperdecopfmttnbygonvieps el @gsinfanann? 64 el mfarvetipn eselmg in a
bmnﬁﬂbodinent, the feature extractor 2620 generates
eatures that exhibit information fromthe data sets
ddsithn atescht pmbotiimepatthe seveh imdmahtSZGﬂHu afh elsb eansidersd (see Hu,
MXK. na%sueﬁalf?lﬁéttnltr%gc!gg{dgx fbfy;‘:’Ef u%nté an‘g’ S?ts k}gﬁp é‘raingacvt@%s oq.krge rmation
Theof;eatallr &3), rmy 179}@817 b1e96a)1 allye emlrebyndthlmbiaﬂalafm @rvadfik Qinder the
actio sacff‘{trépﬂat*onr 8 ng2 %%cgreota?;%}l p@e}aqe;}équ%tlltg ?ﬁg g% ?%Clhggd according to
the fabotmigcdqoation20 may be configured to conpute a set of
vari abl es based on the data set. The features are
®l=§hrt%MIy configured to efficiently encode the rel evant
information residing in the original data and be used
by the classifier 2616 to classify the correspondi ng
D, :QQ&LQ%QS+Mﬁlthe data set into fault classes. The
features may conprise any appropriate information
extracted fromthe data. In the present enbodi nent,
t he feature extractor 2620 cal cul ates severa
3‘ﬁ€at3ﬁe§ +*@uchad a mass, a centroid, a geometric set
of nmoments, and seven nmonments of Hu fromthe test
data. The various features may be determ ned for any
@, 981,72’ dej,arn))t the present enbodi ment, the features
are cal cul ated based on bin data or other test data
for wafers. Thus, the mass may generally correspond to
nltu of the |sr|i;t|onof die within a bin
3°|¥? 3e§@2dp%6fm5 % 1 wi t hout giving any
+(n0;48679}(176§%1729[(77@b¢7yf —B@ﬁ#nggtzat i on of the distribution.
When the test value at coordinates x and y is f(x,y),
the mass Mis suitably cal cul ated according to the
ollo guation;, f (c,y) M= xy Nwhere Nis the
{ 2ﬁ%®%ﬁ§ @%+H)ta points in the test data set. The
+477“(r§,9832)(7%34n919 mal i zed so that there is consistency
between data sets with different nunbers of data
poi nts, such as the nunber of die on a wafer. The

ntro ma def ,n b tial coordi nates, such
@, = 2%3%%.@ ﬁé)ﬁg$ﬁgﬂé'ﬁgﬁd%@%g€ovides | ocati on
+ (1 FERI MR E QNG R asinL, Ag, P he center of mass of the
di stribution of the die. The centroid of the data may

be cal culated in any suitable manner, such as

Wher@fh%ol{pg bR9h¢ GntBnoments for all p, q defined as

Moy = L2(x~x,)" (y=y.)" f(x,9)
The first six of these moments are also invariant under the action of reflection, while the

last changes sign. The values of these quantities can be very large and different. To avoid

precision problems, the logarithms of the absolute values may be taken and passed on to the
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foll ow ng equations: cf (c,y) yf( c,y) Xc =f (c,y) ¢

=f (c,y) Xy xy The geonetric nonents of order (p =
w@2005/00867q = 0 ... 3) may be cal cul at ed accorPCTyS1004/021050

the followi ng equation: cpy"f( c,y) XV (c,y) yThe

claskifit026T8t ds Gentsrof PTheSilvarnt b iSth & tedMred TR MR MISarPIp W 18 Dinmaps or
equi val ent. representation of the data set, In the

Otheggjﬁ SHTAE anpgzad; Wit plepatire skasees ikt rdechal dlepgngn gcgle, location, or

angilen@RftenOf all orders. Thus, each nonent coefficient
conveys a certain anmount of the information residing

i n “arBresFRiHive set of @ feshuaesdh suilshlysairasted from suery Sinapep or other data

set BRNEBRHE N thEpa@dR s 96 1RONATI AR LFbrkiSESr i, fedifSs may be provided
"Visual Patteérn recognition by ments 1 nvariants™,

direpihto tharlasitiier S0i$ fonclassifisptivat fnohe Misexat gmbadinentgfewpr thapall of the
featﬂrzgl’rxl§t%e pﬁ)%ﬁi%)i to thD Bl SE¥eR B618) @@%&ém@% gﬂ%d@d'&hé fgﬁﬁ%elr 3Pfeatures to

under’ the actions of translation, ng, an
be anglyzad ad. thushiedyes fendimengionalityrafithd anatysisquibcesse dReducing the number

o G Eh  EE OAELLRBp, Ef  ers
gengralmaon pRpies @F3NDqlassifiee/ 16 nBiylrequiie the dunkber gfifeatiizk Jd?be-limited.
For %éﬁ%%#ﬁ){)&% pge\sﬁ)n'é)cﬁ%\llﬁeé-‘igi(\2,/]rtllje+gf‘r11§1%]flz7 Igr-{- B%}(JGI%FS 1%9% gl_aszsq';ger 2616
may) ¢ArBspouidi tp[ th/oatioVE tife nBbdii @ftivaibing |paninetes e thecuaiber of free
s SN TR 21 PRy LG 5ol rgedof st
paradlesens, isnstasd smbptitneleightt. h@ong tfindd and ubfll edite@ MunidBi Neof training
paraltmrg:?ers, fewer features tend to improve the generalization of the classifier 2616.

The feature selector 2622 of the present system analyzes the generated features
according to selected criteria to select features for classification. In particular, the feature
selector 2622 is suitably configured to select particular features to be analyzed and minimize
errors that may be induced by providing fewer than all of the features to the classifier 2616.
The feature selector 2622 may be configured in any suitable manner to select features for
transfer to the classifier 2616.

In the present embodiment, the feature selector 2622 implements a genetic algorithm to
select the features. The genetic algorithm suitably includes a parallel search process, which
tends to maintain multiple solutions, eliminate the dubious solutions, and improve good
solutions. The genetic algorithm analysis is suitably applied to the various features for a
number of iterations, and the output of the algorithm is the best solution found in the process of
evolution.

Referring to Figure 27, to implement the genetic algorithm in the present embodiment,
the feature selector 2622 starts by initially defining values for the GA parameters (2710),
starting a generation counter (2712), and randomly creating the initial population (2714). The
population suitably comprises a collection of coded individuals, and each individual represents
a set of selected features. The sequence of individuals in the initial population is generated

randomly, for example by an automatic computer program. Any suitable parameters may be
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| ast changes sign. The values of these quantities can

be very large and different. To avoid precision
w@e@bloerss? the | ogarithnms of the absol ute val uURST/IE300H@21050

taken and passed on to theclassifier 2616 as features.

usedheich BY pliramBRes QrrebidtRgRg ke atnumBs: bSepdbhsad \HaRbAOS W€ uals in a
nmaps .or other data sets are analyzed with signature

Popé‘}a&%easmﬁa clrgmasnmey @ et duBiion caselectiopdalei ®srosgver/reproduction

rateR BELE Bf1taBO8 rdté, Of: thé\pleSi SRRBL 3LdrY goﬁﬁﬁho‘ﬂfhag @nfcﬁﬁérbﬁt%lwduals
Is suitably extracted from every binmap or other

w %tfenﬂ%sgmg‘ﬁatpéﬁew et phi ﬂ)'etftlﬁulmi fepmire metiwg opfignpl mlutam In other
wotde) édcRNn@lidhiends e rb@rﬁrﬁ@ﬁ(co@@d R\ gﬁgmﬁ%'ir%qek)%sén%n a set of
the classifier 2616 for classification n the prese%
fea@rAs obf-n Htringf by bitsh@nmbgr| of feattuise) Whert wr 83 maprpsdnts that particular
featﬁlfeqy 'ta@@ﬁi idt® c&rﬁ?ie&ln@ﬁ S fileB s&%@a@ao a‘ﬂﬁ g:%%?e]s ht AERUER in that
t he nunber of atures to be ana yze us reduce
positioa igateses onal i ty of the anal yS| s pr ocess Reduci ng
th I uce I
conn S SieqbPR 0 & NG, b0 HiBHAERuSRARYY B Rl crossover
andgmttehtcml to zlagt paplapion p&gﬂﬁ i ﬁ@opﬁnd imereniems Shef g@f:raﬂ&iﬁowmy (2722). If
the ggl%lt‘e{t 0?1 C%Pﬁ‘tern# nbrge{cpgcg ef {eegél?céegl:hl}qg é?ﬁzﬁg Ifg]cﬁ %sn% max1mum number of
gengtanettsathﬁ fadtire melpcrtmmﬂzz teeminafes teenalysis and plaﬁrld%ﬂaé sél&}ted features

o GRRTRREAIA BB L RoBed 5 BRSS! B e iir 22

repg@aardbndhbnts d)f&pfﬁﬁg %)(Bpﬂtl‘ﬁiﬁfGﬁ (Tbsy ﬁﬂtdybtbﬁés 6@ Efo@sﬁ)l@&’fﬂﬁ rhiflation to
r classifier parameters, such as
thegw%ﬁ%pgn&égbﬁpglsgﬁhei finite and usual Iy Iimted
numike relddkifiér 1918ichiséifesid AR attéBYRY dlffgéhpl&f%%ntc@fggones or an
to i nprove the Cgﬁgneral i zation of the classifier

unkapykn £RiEgAiY-e 18| EAstBPr 2659 magt canipsisp amy evifableyelessification system for

clasif@hy BRSpales 9&“?5‘1%?1@& e ﬂfee@attt%eﬁelﬁj?ﬁp Fz@g‘ Q;uél{)aéﬁé;%g o8 haximum
criteria to select features for classificatio

likeFjgod; cdagpifiers, supervised pom-parsmpteie clissifg andior §'uner‘a$ﬂdwr unsupervised

rule%@efd (girkrsﬁférst OriR&IASHePH16 ¢ Hlea;ﬁesfeﬁtaérﬁﬁogﬁnénﬁ) dsbc%nf g\ged to classify

anal yz mnimze errors
the mt@ms@awg ofnemelvsw plsthe fepturesfeledied Hyethe fnaese gedectdn@622.
r .2622 nma
2% gu%gr@%nggﬂlgodn]r_xgrﬁ {h%%ﬁagglﬁerﬁ%elrg to%lpns 58 lgeuféef a)teﬁxfo&l% such as a
hneﬁlonetlrarlams\f/@k tlbe ahredlell s fih@ion ARBE) nlemrat hetwprle e nt feedforward

e AR VG SRy B BP0, i

F 1g1&b Q@,ralntHfBﬁ sanird] abﬂwy)rlt IHIIO ladcﬁ)$d1ﬂg f@&faﬁblhﬁspétmj’mﬁb RERELSHShodiment
torrant ol uti ons, ellmnat

t end
st i s B eeon e ST ROFovARGEbH U JoH bremire source

nod%ﬂﬁtcbﬁnea{ 16 RBFY ¥R kd’tﬁb fealuSe ®WctorbbY? BREJIVB AN R1ckRE features.
various features for a nunber of iterations, and the

Theorepnd 18 ¢ 41l 4agush SWERDIYs comerissest biddent oy, fpplisg @ monlinear

tranﬁﬂaﬁneﬂfoﬁ FRRSthe inpRY Glabld ﬂoQﬁb hifeh %f)efcle g \Jh@cthhQ Wi attoh fuh@ions of the
| emrent the genetic al &@lt min present

neu@ﬁ‘ﬁ) G’G{Fc)r}@ifﬁ radiaj, Basisefiinqiions Gd3ted)- &aumgﬁmtmnﬁ grefppmmonly used, but
Caubl’%} trﬁlﬁhél%dggfah@'lﬁ%rsg%ﬁ 29 Alddgo Q}agsqg{eed’séd In the present

, starting a generation counter
em@émﬁe?clthléém mﬁgrctnr@mmtes itk diggena| feomt o9 inpR7 t4the ndilven’s central

point, ¢, and applies the RBF to that distance. The neurons of the output layer 2916 (o;(x))
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popul ati on suitably conprises a collection of coded

i ndi vi dual s, and each individual represents a set of
w@edosoowa’ f eat ures. The sequence of i ndivi dual BCT/NS1004021050

initial population is generated randomy, for exa

| e
perfopy a greightrdoma batwedripe P&Puth P B dvddepdryes pd wejehss of the Tinks that
HANBEBE K
L R LS
||ﬁﬁxyhdqp1&ﬁ|mra popul ation, a size of chronosone, a

cos P selection rate, a
cre ﬁ% égﬁdﬁuctlon rate, and a nmutation rate. In
[ pul.at.i fer
o U5 G FAESED.s EAOBEB f h80 vo
-mew@athanmncmﬁamunakmnwmhenmmbmnahdeotmtmmunnﬂmMMWhemdwm1sa
each individual has been binary encoded into a

. ds
ma&%ﬁ%%ﬁﬂgmﬁg V@presentlng a set of features, i.e., a
stiti othgr obrd2Gthbinkrofininntbe hiddén fagatagn & sppivhaeiodlifeat Iransformation

epresents tha rtlcul r. fea LS taken inta

from Pt e miieh ppeSt e F O B ghmensipoaiit gan fhsspgput layer

2916 tpeHbrmishe liheatttihefotmatiofaton @i hiddh-kift §Ate tS af. outhi# space. The

. Tfeat%%e sel ector 2622 then eval yates the initia

JustifiGaiian 18t fioh TEPEPR 1 50 padere ¢ &@%?n B lemst G236 Raplingarly into

high Hi@nfeRlikAsHa08 ale2fd8 . 1ikeH20)be 1MBATY RphaPR s Melow dimensional
generation counter (2722). If the generation counter

SPaC%has reached a preselected limt (2724), such as a

MepRl 014581 Rs PR € re@élv&%ﬁarf&t AfaRSis, s‘h@@asf 8ahids G/hﬁﬁlhﬁ\% ¥en obtained
2622 ternm nates the anal g3|s and provides the sel ected

by the Egtug egraﬁt@r 2600 @dasebptﬁtl y thedagure zvlzeyr 2622. (The dptaris processed,

such B&%y MY R?é@t ije tHe hﬁtaf S@nUiims %&&&9 Mo 288260t known
repeat ed eva ates of f spfing popul ation ?27

paﬂelandlfadptowesvattm neatdess dwetataaﬂnd cpuesponding isenet cn@haracterlstlc for the

u f
o BRI B e e gl oy Bsf BREE R 0 R PR e o
charakiaostic coa’es@gmdmgm the pan:nu nllf m\lmow:tapﬂgm matclfdfsethe data, the failure to
cl as |f|er S8 an sUl itab
matc}é s élé) dea Evﬁtli - e g S§l¥t tmalion §I§ %e Qrﬂgd% th? ﬂtétput element
208. i dentified by the pattern |dent|f|er 2614, such as
Bayes .or._nmaxi i hood cl assifiers, supervis
O Fe ST b0 S €5t oBPate & Rt cistingR et Sised on the
corre$PIS ML ChdrsRetistit! @n Pagiedlas bsaskitier 3616 ey b¢ asfFighie@rto access a
2616 of the Present en%yglnent s configured tQ
memeNy queh p?th@rqlé 7) %lsletléflﬂtg 5@ &h ogmeﬁgyesacgpn f:ﬂéhdates n response

to vatib@! FbA&tid8 | B8/8desbYrdcBR dheRbiifics eIFRE eRimpI624 - thd BhdrktReristic
present enbodi nent, the classifier 2616 conprises_ a

matclﬁemhé|1der1t§fl96tataattenst§énatﬁ%that the pRIBRONAEE PaYe heeR prseRsively gigosed to
heat ﬁ aﬁﬁtﬁic@lar BaRt & he B Adn (RRE, BRMRLiARCIMR iy BEcilthe database
f eedf orward networ k conflgured to analyze thé features
114 foppasentiebcdmpctivecaction cerrespandingde dhe chapoteriqlisfie ramady ﬂteolssue such
F r r
o LS o2 B0 0% U LIPS, E3A0, 9RO B ot
fabricatoppdistes t hree | ayers Mﬁth different roles. An input
| ayer 12 ¢ S ) a C e RBE.
B R R O
informetficacdbed: the adantifisd pditeenssand aodedpayding ?s@de% Fulniegémple, the pattern

recogt i PV e B TVt L R AR e FpeRdBiprion afr
space, in which the activation functions of the
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neurons (hj(x)) are radial basis functions (RBF F)

Gaussi an functions are conmmonly used, but Cauchy,
woreiosioogpsadri ¢ and i nverse-nul ti quadric functi oOPGT/IE3004/021050

al so be used. In the present enbodi nent, each hi dden

ider¥Byih© B pGEAR UTRSdik fifdsid T&Hﬁd&ﬁ%fﬁﬁ&ﬁbh%&tdb@pd&reﬁpbnﬂbﬁ) actual issues
neuron’s central, point, c, and applies the RBF to that

idengificql A the mapyEAcRIEE O Leshpropese ﬂ@apwﬁd fheidentifigd gatiern. The pattern
rec&gﬁltﬂ)ﬁ Gl IS brfa® B As¥ Ve iR 6ki StdBAASE i’?@(ﬁﬂlaﬁ&?t‘o‘? WithdtaalPdes of data
the hidden | ayer, and weights of the Iinks that connect
to idegtify reenrysuee Ak IKYeHen | ayer, for exanpl e according to
t hay, GEUAInOMRa isrécéivel Glof the va{dus Ldurces.” Ie Rita fs 1ﬁ1t1 dMPanalyzed for
where x is the input, Fis the RBF, c, is the center ofy
rules fhased -didenpeaenich et Agh correspandingsexagdly tasknay probloms. The diagnosis
1t i G % -
sysfgﬁt%gt e}rlléé{t};gszaﬁ ﬂgﬁut IQCH%, bt Oﬁgt\gc‘ﬂllag?sgﬁ :]gégllﬁ @[181h%ﬁ'1'3q'ules based
analygis pdhe Axwisghen wrnVldemt@rth%\mt@sn recdgmitivasysem 26h2,tWidch analyzes the

) f .

ol S8R A 3908 BP0 AL gt e

1dertt1fgli p@lutamrfsr @m&lspdnwnca haipdrtieilay untapufacﬂumygor tﬁﬂib@ issues. The pattern
t f Li

rec &;ﬁtlog s{)&em&m %JSI e%abl}z gsas%ng%&g E&nggy asg?cug% C\gﬁh g’ﬁ Slrcu hls%ues based

on the |pann@1e NEhd dlagnotsis ayst@ﬁml €hiay @lsasedofnnceatl |c0ﬁeqm1we httirbased on the

iR PR ' Coouk (TR PO cGhEh i e gfoutput epor

indidhtiApnaé Oﬁﬁius sqpatfed FhRs @hcﬁﬂﬁllfmlﬁﬁe&nﬁﬂ:&cﬂi\%%huﬁls Adgt the reported
for an sis,. such as features which have

issUgH I SR> e PRUEER dRCoelien TR ébzz@laanracw diagasisyfpedback

infdrR8tidre at Y §ia SRkB Gt&IbackORformitiéh Hataed f ME PRLSHACboghMGR system
as by the RBF network, to conpare the data, such as
261@%“1‘5%5{1@‘]%@313’15‘%? data for known patterns. If a known

mtﬁaﬁfcﬁlafrﬁﬁﬂaﬁéﬁa{tﬁﬁs v ankl HRscGiBEd 58 Ry, ﬂglsfrm%f @he invention
haracteristic for the known pattern i s hoted

andgischest modsrang @enatiieniod 60 etbaivgss limif Hieiseomtotdhispregéat invention in
any A} 1R ok SR ALy, CHREARSE St frobQLE SN . and other

attern no known atte ata
funttmnhmseeomsooiﬁhe systangs (and e@tnweme Iolf theﬁh@vrdgslmneraﬂgg components of

0] V. ;
the 58% g%dy 3 ggl %cgiﬁg %1%9%110 P&ﬁx rntloqr?, ot\gg églglleeggfég’sn in the
varioos figuts ve achiahtobmpedend mxemﬁa@ofunempmmailamgnships and/or physical
cterl

. 616 [ )
oA SRR P Yool RieR Bl S et ARG PR R onships
or plﬂzéﬁcaltc@nﬂedﬁmislnﬁ@y & 1edenvin eqﬁﬁcftﬁﬁlt Sy‘s‘temaCJ[herﬁeseﬁi’ldvdlﬁbleﬁas been
desioaf SROONT Oy PRl Breleia EbodioPHa Clses P o BiREERS may be

madBheRERE Wiut deattinl Réh maet §c@pen of thdipab@Sintdh@bn.t MBese and other
conponents have been exceSS|veI¥ exposed to heat in
[

chaB%e,stoir g@ﬁg’]catwls @¥e infendeddio g pralyds éthmﬁ]a% 8cope of thg gresent 1nvent1on
as &xbR8Sl i 86 rdbkdBymeheck the database
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114 for potential corrective action corresponding to
the characteristic to renedy the issue, such as to
w0 e@aoelcbhe tenperature or the duration of thePERPSEN4/E21050
of the wafer at the particular fabrication point. The
pattern recognition systefl2d¥8 may al so be configured
to | eam additional information about the identified
1. pah test systesm domprisings pondi ng i ssues. For exanple, the
p it syst be fi d
o e R b B LT o T e e iR L ol e st of
compphees, whendin thei qonpangudst are fabricTtheé idi@griesieswitte @ didbmicktion process;
i nformation suitably corresponds to actual issues
identified in the manufacturing or test process that
c audieghostiesyisdmrdonfigierel patdiedverthe Ehtadapafrére the teearagd attomatically

system then..use the dj.a si.s .f eedback i.nformati on
e P Mo TR 1 1SR S s R ONE Pt ffoR PR P B Eets.

the issues. In operation, data is received fromthe
2. vatiteaisysieurasegding e chan d , ivehetam thicale$tydaten edryésds hioteast one of

- d, di C s dat a. cor ondin .

oSO APRE S AR08 A BBt B L G5 s s, i
map demendbeticadatiout put i ndi cating the particul ar issues

identified using the rul es-based analysis. The data is

th r.ovi . tern r Nni;t i on..system.261
ik O S Bnk 18 b £ el PO (LA Rled o
providat aorrédhize paioh enggestmo bgseidton dire idssifiedrRbdcRerizy. t hen

analyze t he identifieq patterns for porrespondence to

pa A . .
Doy TR0, kAL Mok Shac] Moo  pver
recogniitkos| sy stero ¢ omftesioedi ta e dgniket dpatthe ip dhettest ditar | ssues based

on the pattern. The di agnosis system 216 may al so

e . acti N b
pat oy e GRREAY B, AP RE oy [ e 51 eI contigured
to comipene thpeneergaized patteoutopudnowe paitern ssddiged witly thelvbaractertisias
identified issues and the proposed corrective action.
6. A& Rt 38! £PQE
S ebaeh e RORE R YR P ke R RS Rk kb hisesan
intelligefo sysierh ogenfigired dp saptansiticalie detibacin addittmahtpeitem i msed on the
reco%ﬁﬁz%ngttérﬂ the pattern recognition system 2612 for use
n ter ‘anal yses. The particular inplenmentations
shown and described are nerely illustrative of the
7. i rAvdast hystemaarsdonding th elsim dowhereindheapasteraecagnition dgderh gomprises a
| [ o, & t.invention in
clsc i EfMeng 1 Shars 08 BEPRA R b B RLERE R LINETARE,
processing, data transm ssion, and other functional
8.  aspéast sysigh aceradigg &t daim |, adregrotp olassifies cofiptideea neural network.
i ndi vi dual operating conponents of the systens) may
9. NOA tEsHRRCALHBR 1D IR B Wherdih ileNRLAPEGwolk¥omprises a radial basis
connect'ing |ines shown in the various figures are
functiogtnefydwll to represent exenplary functional
rel ationships and/or physical couplings between the
10. Vak kQpSyselne IRBEMn e NRMYmA], TR Eh}éepalﬁém&}%g{ﬁtigﬁ &stem includes a

functional relationships or physical connections may
featuppeexgrpetegonfigyediopraat p deaturs fismdhe teTitdetamstosiatpd with the pattern.

i nvention has been described above with reference to a

preferred enbodi nent. Changes and nodifications nay be

and
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made, however, w thout departing fromthe scope of the
present invention. These and ot her changes or

woR@sNIwar i ons are i ntended to be included w t PCTUS1964/021050
scope of the present invention, as expressed in the

11. f olA ©vi spgelaatdiBinLtoNIAR 1D, wherbBShe SX&GIETra@ONIMJuTitddGi least one
a tester configured to test a set of caonponents an

g d
of 2T PRI 2egmeicmgmenh and g fropenicqs FiohiEs @ thvieshdafan
the conponents are fabricated in accordance with a
12. f ab¥ tsBbystain PEQ@LESS to alatn 4 0divagemStht FefMBt &ifactor is configured to

confi.qured to receive the test data fromthe tester, .
extgol ht JFPL e &%fﬁ/g%ﬁ bS8t £l oy beasindne G Aecgyjtign system
furtbdradoapiieds & tfeBurdfselebtor taliguRatth QR1BI GRS $hdnOill bRehe features for

onponents. 2. A test systemaccording to claima1,
aIlal&ﬁé‘rein the test data conprises at |east one of

el ectronic wafer sort data, data derived from
13. el ectestapitemwadotding @ daitidRawhetia e fegtate stiestbr 6fRtaAes iR bhjunction

..map data, and outlier data. 3. A test system according
Wﬁﬂ%g%?QT%%TﬁﬂWherein the diagnostic systemis

configured to provide a corrective action suggestion
14. bagetdstaiatatanelysisl eystant foe anadyraipaest @itk $driaGet df.copb@ts fabricated and
stV Sl em ccogdi&g to claim1, wherein the diagnostic
%cilésfngr‘?\t?lzﬁlfﬁ PRESCHS FATPEYRE r ecogni ti on system
c onfma@ttre torisring GRgeHt aa;anpat tern in the test data. 5
A test systemaccording to claim4, wherein the . .
patt EPEPRE SYFPRI Mgy gf"éfﬁ f% they mrempny ggrdt epréigpysdrte identify a
chatabieridtR O gie IR aBeH $r8¢d3s bRoPorkilOWS: dad.t ern associ at ed
with the characteristic. 6. Atest systemaccording to
claim4, wherein the pattern recognition, system .
15 co%m@a Ay SFieMgKerdngde sTe Pgerelthe dest data comprises at

leastlbiieOdBdléct@dhicywd feadoR @k, astelidbli@aatod dtcb@édic Ra%edorPBath,NGectrical
recaogni zed pattern. 7. A test systemaccording to

test dpta, G map dpfarad Quiliskdatimt t ern recogni tion system
conprises a classifier configured to classify the

16. r eQ0gRi a8 apaldie kybicat aQotimgtd Slaitn KNOWRerPiatthe Uhgnddtic Aystem is
éest system according .to claim7, wherein the o

configuaedsiopr etdecenster S o ggeioTheasqbek the glenfifigdedpracteristic.
system according to claim8, wherein the neura

17. netAMsK dengialySR Ssyatemagticaddinga®l SlaidiNg} ivBBreHetheOdikenod®d system
A test system according to claim4, wherein the

compL$s érpﬁtt‘%/ré CHGRIEPRYSEPRoBHsYrFtiogeRognize £ paftert @ the test data,
extractor configured to extract a feature fromthe

18. t est tednrtista 2B8ISIE Al Qe Wictdidinh @o RITET 7). Wiereif\ theS phttern recognition
system.accqQrding to.claim10, wherein the feature . ]

SYSt%‘ﬁt‘sr %‘E’ﬁél‘reg 4P EQFRA" te JECoprize PaYRIR tg lpopyg pattery associated with the

chale&bfistiel d, a geonetric nonent, and a nonment of Hu based
on the test data. 12. A test systemaccording to claim

9 10, mheaein the feature extractor is configured to .

19 exty et dalp PR YoM fASSATHing 4o fofadih thavherdn thiapafterny grgognition

systth @b@bhAsek ha ifsllibeltRydias eedtigutedno S¥®IRAtally leamn an additional pattern

based on the recognized pattern.
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further conprises a feature selector configured to
select fewer than all of the features for analysis.
waAo05Moteest system according to claiml12, wherRCTUS1064/021050
feature sel ector operates in conjunction with a .
20. genést data)agelysis Ispstcom accodingde cdpimal 7arvieyan dhe paffesiygcgpnition
g o r
Sy oL igpled B0 MRl AR Yok 48R 10 o
knownppttary: for storing the test data; and a diagnostic
system having access to the menory and configured to
| e Rkl daXa BnaINa QG181 A@bidtng0b i JoaRmbesl fh@rblzﬁglﬁ&e&fﬁlpnses a
based on the test data. § A test data anal ysis
euméV§W@#raccord|ng to claim 14, wherein the test data
conprises at | east one of electronic wafer sort data,
22. daf RstlBfal MBsié ERBLAREIIRMS laM@d £ wiSRid thé Ab@al network comprises
el ectrical test data, bin map dat'a, and outlier data.
a radiglgbasia fynglien pedwarkanal ysi s syst em according to clai m 14,
wherein the diagnostic systemis configured to provide

23. @ AC@dst @th i MRlySi6 Ly B SAEGERE | tOtIh@mS el wiibrdih @hd @@cm fré®gnition
characterjistic. 17. A test data anaIyS|s sy

systemdpeludes Adeatue eriasior cantighid taioKragh @ TeAtug Aiost ﬁ*& tes), ditp pgsociated

with O pRf$€S a pattern recognition system configured to
recogni ze a pattern in the test data 18. A test data
anaIyS|s Sys en1accord| to cl erejn

24, pat tiest rsiataeet@ém% ?ﬁffﬂ%;ﬁgf Bipg 40 < é%m@ g @sn%%ﬂ'@ extractor

ca1cutalfb@ at REQOR SROmPA! § &nfrofdOa olﬂéﬁi@ﬁn&ﬂéxﬁ @il adssiaki 8f B based on
with the characteristic. 1 A test data anal ysi s

the tegydataem accor di ng to claim 17, wherein the pattern
recognition systemconprises an intelligent system

25. CQUfidsfdhghnhBsig WySBmt Aceatiing th &ddim 28] vadedih itBh &dature extractor is
pattern based on the recogni zed gﬁttern 20. t est

conﬁalg?%t%?fgw@r least g Eriuaes EinR fSt e Pl Yheryin € fecognition

systeNBriRR LhBhsek @9&9&5 bd1Qor YA RBAGE JEd: $8er dhanl 8T itlel fBdtures for
configured to classify the recognized pattern

analygiscording to a known pattern. 21. A test data analysis
system according to claim20, wherein the classifier

26. COATRKI &%aﬁlﬁﬁ%&ﬁémr&%d@&ﬁg to ddm 25, W@sleirtib FeaB?@bolSohét operates
system accordi ng to_ clainm 21, wherein the neura

lnCOW@WW@PNm@@ﬁﬁﬁﬂgé%gﬁﬂmhdlaI basi s function network. 23.
A test data analysis systemaccording to claim17,

27. WheT @nfputRempRiresid MeGO Mot | fingY S6:8p0reRE] BlbEiSatel and tested
feature extractor configured to extract a feature from

accordiig tg & S0rigation PACSE FYPBHING t h t he pattern.

obtaining test data for the components; and

automatically identifying a characteristic of the fabrication process based on the test
data.

28. A computer-implemented method for testing components according to claim 27,

wherein the test data comprises at least one of electronic wafer sort data, data derived from

electronic wafer sort data, electrical test data, bin map data, and outlier data.
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24. A test data analysis systemaccording to claim 23,
wherein the feature extractor calcul ates at | east one
wWo@R00a/0mEss, a centroid, a geonetric nonent, anBPCEHUS2004/021050
nonment of Hu based on the test data. 25. A test data
29. an& ymipntesyraplemeated tiethod Gorttestiag admipohdnts whrdkdingiol didim 27, further

feature extractor.is configured to, e
compRgt By e PG AL T EE S GH hh EPRi o erstc
pattern recognition systemfurther conprises a feature
30. selfectioputeminfplaumed tethod| bctteétmgvecroniﬂmaéntalabccmdingha claim 27,
feat ures, f est data anal.ysis ste
wheiiE iR B GREEsRe bl T Petein il St Hhe e
dataoper ates in conjunction with a genetic algorithm 27.
A conputer-inplemented nmethod for testing conponents
31. fa'&" Icgm?uetgr ﬁ%%me%?ed.e @} go{?? Intgsg'f’t%g?%&@fg%%{t? %?ccir ing to claim 30,
whemmaﬂmearttcs],ly slnotifpng dreadhaeedetisticifolehvt boryprivgs eomparing the recognized

h f based on th
paciL £ G RS Rocti a0 s FRIoGRERREG ochod for

testing conponents according to claim 27, wherein the
32. t egﬁt codaiua:rmompmbme@ mathol dergtstiog eoroponehis atconding toneddiar 30, further

roni c.waf er
comitite S0 Buich R B Fleat Ko b bR b e ¥ et e
data. 29. A conputer-inplenented nethod for testing
33. con’p@nlspmtsr-iambmmhtadg ntethod| far neRing cfom;toherts coopdingi togclaim 30,

co S estlon d on.the .
whepedﬁ) e o%naggaq%/h adrregtgigr Ine. g—te aragBarlstKgco an es c ﬁ%rllé%&h? gacogmzed
patt¢reabmelifipto atlestvi patt@nnmponent s accor di ng to claim 27,

wherein automatically i dentifyi ng the characteristic

t 1., .
34, € O'lip bl’?’l?lzt?xr E@pﬁq’%n@gp g}ﬁxa‘lo@a otr dte ig %o é)toln%]n(?ss Cag%_p %l)lrl]l% ntt%sdalm 33,
whemm damfyugg tle redoghizeBfhttenhie paeifarmadiby araturaiajet\wrk

identifying the characteri stic further conprises

35. Conpagi, -1%%1 n‘?e ﬁ{%dp b UL Dndholtdls W RRELETR claim 34,
Piterlfpldrin Bk Eeilp Conthoti}

assocl a arac errs
wheeamha eyrall ncpdnakreothdsesre traidrd bisty fub@®hinpigvodlonponent s
according to claim30, further conprising

t .
3. EpbO LG hERNE DR ANl BAbE a5 oD 7
whenet gomiteally 'ebnmﬁyglgctbmimmmnstlcamwnsbswgtracmng laceatmiB@rom the test

tomaticall dentlfylngthe characteristic
data alngClakeQesﬁllct %%eg?%mzedé Jitehe recogni zed pattern accordi ng

to a known pattern. 34. A conputer-inplenented nethod
37. f oA tcaspliltntginmbanmtﬁ@lnmﬂ@dcfw destigg t @myloaénts 38cordingriei claim 36,

whe(t:en’ﬁa%hSI tfe turte ogxw%s SRy czmeedo afr’lrtn‘%'lsesr A cleﬁc‘cro%a raf ge%meglcbﬁlloment and a

moment of Hu based on the test data.

38. A computer-implemented method for testing components according to claim 36,
wherein automatically identifying the characteristic further comprises selecting the feature from

multiple features for analysis.

39. A medium storing instructions executable by a machine, wherein the instructions cause

the machine to execute a method for analyzing test data comprising:
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35. A conputer-inplenmented nethod for testing
conponents according to claim34, wherein the neura
woeisooitceTonpri ses a radi al basis function net MOT/KS2086021050

A conputer-i npl ement ed net hod for testing conponents
actBHamA st izfoamncompongt; #ldh aut omati cal |y
| dandhinehihg ideNBryalRad e fldrilit ©f GRMbHSGESn %Mc@@cﬁds&g of the test
feature fromthé test data associated with the

datar ecogni zed pattern. 37. A conputer-inpl enented nethod
for testing conponents according to claim36, wherein

40. t h& rhQRInk EBrik @RI cBBSs @Eoﬂdﬁ@% e 39 iR IR ES tes@data comprises at
centroid, a geonetric nonment, and a nonent of based

least e tof; glepfgaic yafen sorbgata A@a&ao%u% ﬁomn?wémmwﬂn@w, electrical

test da@d, binGRdY %, GRIRANEALE, according to claim 36, wherein
autonatlcally identifying the characteristic further
conprises selecting the feature fromnultiple feature

41 ofh TRy sfoEng frgtruckiopb aear Srewg 3on e mirchadois analyzing further
com r&RHiRg B oRecliRs Aitide asug@aﬁfo%'bﬁseﬁ%ﬁ tl'le'ﬁ&rftﬂi%ﬁ 'cﬁ’e[}z?ctenstlc
cause the machine to execute a nethod for anal yzi ng
t est ataco rising:obtaining test data .for the
42. o gtori @swgﬁsaqcp%rg}q%;o Flaian 9 fvg}}epf.‘@n gutomatlcally identifying
the cGitastaedtie chibbiides Rkoddiind aPitietiteRidRgess based on the
test data. 40. A nmedium storing instructions accordlng
to,claim 39, wherei.n the test data ri.ses at i
- o T Aot i e AR UE R Ao B entfing

the ﬁiaﬁ{éteh@tﬁti Guritef @bmpael ddatpaninge HRCicbdgdled tREEmIRL & knBlwh pattern
and outlier data. 41. A nmediumstoring

a“°@ﬂ§@?ﬂ%%@dﬁ§ag@€@Fdlng to claim39, the method for
anal yzing further conprising providing a corrective

44. achimslighgoasE ir@ﬂudﬁ@ﬁ@ﬁ’cc@fﬁlﬁght@ cl@n] fhe @6kthod for analyzing further
characteri Sti . A msdl um storin i nstructions

COmBES S A IR iFY yclﬁaawﬁ% 892dqypraabpader hessidean; thedepgenized pattern.
identifying the characteristic conprises recognizing a

45. paAtndiun BotilCinbt@tiofktdcdordthg to Maiied, Wﬁeﬁdi@ ﬁutﬁhgatlcally identifying
hnstructlons accorq$ to clajm42, ‘whe

the CHYPGRETC CAPPYSCF Ha w% ihgreqasaizehiBaticen RFPGRECo f pqppater.
conpri ses conparing the recogni zed pattern to a known

46. pat efeflivas saeingt Betrwiibhs tloeordihgr @CtRinh S43, Cwhééin Massifying the
nedlun1stor|n i nstructi ns a cording to claim42, the

recoghifad PATYTH S B ¢ 1 mpri sing automatically
| earni ng an addi ti onal pattern based on the recogni zed

47. pait memum%ormlg heitiatiohs hadording itd) Stairh c16, Giered aloy dévrgl network
to a rein automatically identifying the

Cmn%ﬁﬁ?%ﬁ%%ﬁP%‘i@ngﬁﬁﬁP g% cl assifying the recogni zed
pattern according to a known pattern. 46. A nedi um

48. st Arnilemlgmil pisting inbinatisneacadigng clim 89 a?&medﬁautmaﬁcﬁllj‘/l identifying

| assi ere o i zed pattern is perforned
the ﬁ@{ﬂpgelns% aﬂpﬁses ex Png feEtu om the P st data a35001¥cec? with the

recognized pattern.

49, A medium storing instructions according to claim 48, wherein the feature comprises at

least one of a mass, a centroid, a geometric moment, and a moment of Hu based on the test data.
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47. A medium storing instructions according to claim
46, wherein the neural network conprises a radial
whamssofeenct i on networ k. 48. A nmedi um storing PCT/US2004/021050
instructions according to claim39, wherein
50.aut Ametdivoadtbyng ideniciibys avgortiing te blaina4s, evtiesdin ﬂlxto‘rﬁﬁﬁlfailﬁ &®ntifying
n feature n the test. data
e e st P seleP e B oo uIE o Risgor anatysi,
i nstructions according to claim48, wherein the
feature conprises at |east one of a nass, a centroid,
a geonetric nonent, and a nonent of Hu based on the
test data.50. A medium storing instructions according
to claim48, wherein automatically identifying the
characteristic further conprises selecting the feature
fromnmultiple features for anal ysis.
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