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WD 2004/ 075011 PCT/ US2004/ 004381 METHODS AND
APPARATUS FOR DATA ANALYSI S Inventor(s): TABOR, Eric
WE2004/0CROSS- REFERENCES TO RELATED APPLI CATI ONSPET/Uk1084/004381
application is a continuation-in-part of U S. Patent
Application Serial No. 10/154,627, filed on May 24,
2002, entitled METHODS AND APPARATUS FOR
SEM CONDOEFEHORSSANRAPEARATUSHFQRINNEA ANAL YIS - par t
of U S. Patent Application Serial No. 09/872, 195,
Inv@ﬁtt)?@) opAﬁ/@k fhic paiPl, entitled METHODS AND APPARATUS
DATA SMOOTHING, which clains the benefit of U. S.
Pr ovi si onal Patent Application No. 10 60/293, 577,

paTa SVOSRINCR I RENBE yEd A R BC ATV o

No. TH agPRal&B is fal t@findBon3d-part YILU.S. eirdnt | Bsh1MRIIACES a1 No.
AND APPARATUS FOR TEST DATA ROL_ AND ANALYSIS; and

10/134927 prifed Smodky Bdt @02 AspitledaMEIHIS ADD3 APESRATUS FOR
SEMId@ﬁDﬁ@TUR ZESTRAD AvhiSntd 4 Ic&%nu%ﬁ%%@lﬁppﬁgﬁﬂ:ﬁbﬁcaﬁon
T PROGRAM ANALYSI S AND 15 ENHANCEMENT; and
SenahNer Q%&v@tl@é filpd 0w Maw| s 20W , erttitled METHHPPS AL SPPHRATUS FOR
DA'Tgf %{/]@@ﬁ?ﬂNéo thﬁ:% clﬁé‘x% Ft‘ﬁg bénlgg{ 01I ﬁ% Mo%%s%?ltdl ﬁétgﬁ‘tl Rﬁp"fircﬁion No.
ICcts Wlfh an rererence ]IC&IOI‘] owever,
60/2513@577{) fitesleMay dids czoﬁé,u pditled METH@D;BI WD p%RRﬁRA}?US AGR DDATA

sEDTHI o WS R Reedl ol B S e B e e 2001

entitiedVEHTTHIDS AND MMMISSF OR HEENHUDPATARGONTROL AND ANALYSIS;

L TR U e M e

ME?THIOIFS SO\N]DHyAPPlAiRAEUS dEDRCI Q"EST eSPR(DGR!AQ/I ANALYSIS AND

rocess Acco di , many semni conduct or
ﬁ%ﬂmﬁéﬁﬁ@ GPEP]rates the i g heppplicafipp by delsispeq. To the
extdht fhRMBO Hree@INRRMRLS édi’lﬂﬁd?seﬂz‘ithfaﬁl‘lyzréfe%ﬁ@ eplicafiéh, however, the

correct them_ For exanple,' the conmpany may gat her test

preggat disqlesprerd fohe M EnNPRNPEY- on each wafer anong several
different lots. This data may be analyzed to identify
common defi ci enci eEIm opatHEemsENTIolef ect s or
identify parts that nmay exhibit quality and
perTI@rimnti@lrelamm@éatamlysts identify or classify
user - def i ned 'good parts”. Steps may then be taken to

correct the prgR-RERO E?N{/)éﬁ'l“ |y perforned

bef ore device pac agl ng at ma l eve as well 30

as SepfEbndedRd Gctmlﬁtlﬁle@fteﬁso%ﬁ@bﬁéﬁts( fol edliret 88t the Mhponents operate
2004/ 075011 PCT/ US2004/ 004381 Gat her i n’%@and anal yzin

propealyy Thgfest dada uot gabydetreming wvhethaithe sorarpne ung g prgbarly. Dut also

may fR@feSdeficiencies 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. This data may be analyzed to identify common
deficiencies or patterns of defects or identify parts that may exhibit quality and performance
issues and to identify or classify user-defined “good parts”. Steps may then be taken to correct
the problems. Testing is typically performed before device packaging (at wafer level) as well

as upon completion of assembly (final test).
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apply signals to the conponents and read the

correspondi ng out put signals. The output signals may
wheotanzoyred to determ ne whet her the conponeneCT/BS2004/004381

operating properly. Each tester generates a |ar ge

ata., For ca C Lest er
o ipaineend g S8 L RO S B by RFiogaue osters
apply §1gha%s tfmhé &ﬁipbﬁ@ﬁsﬂirﬁdezﬂi&hé ¢diRsponding Setpuedigdals, T?hetoe@ht signals

of a sin yield 2000 resul ts.
may @sa@ale/é%d[g by Ayt ﬁb@f%g% CBPPRSIE 15 RAFEIE HEPS 19( "R teser
genePRd 2988 VBl @F U8 S FOPYxaRP1eS B4R QEsteR GhalyPetfbin 360TRsts on a single
server, an enornous anmpunt of data must be stored.

comppenthand caglpoifhesedests maebesgpented; NS, (opseayitiyed fejt of a single

comﬁ}ngﬁt% 83086 reditisa Ee@alﬁe A8t ARt 1106 bf bRt @nipdfents an
mani pu ation and analysis of the data. Storage in a

hour cd seversl destdrs 10y datcaiizested th dhigesrale, SCFEl S rc@STAQYS mopnt of data

mustslgogtg‘%gt gﬁﬁ@%ﬂ tté/ Ig)?ci%emg d Eierg:érx;eﬁ t}?ﬁ&ﬁ?'s?&esamg &k ULl in a

ySis o e gat d data is also
datalgtisé ko Euwilitate THeemewipulationodnd mlydlatcri thaglatale fifgraige in a conventional

oty SRR AR A 0 S, 18 ol b o

databut is instead typical I y anal yzed betvveen test runs or
i n_ot he

ba hes 15 To.all eyjat me .of t
I T R I A R ——
mgnﬁﬁ%&{t%f&:gé%ﬂ‘@ IS E alddirhd) €A§ 8 Bdsult A]ilﬁ(ﬂeyazis mgt ﬁSBSH;y iﬂMyZedihﬂ product
of the data owever

ures that the
run tifpe YL dnsteadh ﬁ@teaﬁié a‘faENZP‘}g%ﬁ"& tEgt &g 0 I%CHE‘H ?’ ﬁ
I egYlaflevisB ¥t R 169 badess, thfe &ﬁmie@toalwmqnéﬂﬁruimgom the
of the test results. In addltlon even when the fu

tostogornibfisiosd heciatta, Aeahuing G Bgn AT Tt hoerdh sFiRg hat the
resufgfgg ];mglg?ss Be&bt We%ﬁ?%oﬁf)le{e%dta@cﬁﬁatg alg JFeRHE MrSpling degrades the
ties in analyzing the data and generating
completnindgrbtahdingefithe tost igwwlis.dat a may contain significant
in 0 i

%1 %@E&&E\(J ?g@#é&rt%lyngﬂlgsr%g léfé%it dat} hgenextam%ﬁ b‘grlges FGéEtQP RS8tained, the
sheelr ryotumwe of tieed test data, presents | diffickltiey in atn@lyzlgg tthey gata| gndy gengrating
meaﬁlpgé;z ﬁ?s‘aﬁo Fl.f%]goj ] gag coh@é\{ﬁgl 1ﬁféhz(?%t§£r{?ﬁ%}1a%§gt ‘hhe devices, the
testify sammSL &n@ hizd heangfhetgring? frobess tther may dg vsed|to iopgve tpeoduction,

.t est resents conpl e ai nst aki.n
relia ﬁlt}f,éag teeq,ﬂgg @b}lle%r ﬁ}gr ouélt ?étga?a %Pwaveé,rﬁs?l %SS%%r S%st%ntmg the
infolrRioh @sthe ﬁlsdrgr gemer a;ts&an’liq Rehallkpging.si gnal st oht he
corrponent and receive the output si The ram
t e HHEhRORe ARAITPEBIHASE4A% HEHEY é?m%?’n]g?‘ Iangﬁﬁnﬁt%ﬂg process. A
test SRAARE b{%?ax% a tté@?pl‘é@ﬂﬂ@tﬁﬂﬁhuc%e SRk @ bdniratd the itpRs tslgnals to the
program for a noderat el nplex integrated circ

comppnrat gRbIegeiye @V BRI TROBPER B EGSI8 JErEDy comp ex to ensure
QXL aRsb @5 adh6eratel
o S 9 o A it 9 s
complsiiintegrated ocudtf inydhees prlage awmber of tesiganprasuliso Brenspys the program
dema GV RGANG d?@% g% n Und O3k S % N &t tLShtistiddIF: solution, and

requires a exertion.
optimization of the program, for example to remove redundant tests or otherwise minimize test

time, requires additional exertion.
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WD 2004/ 075011 PCT/ US2004/ 004381 SUMVARY OF THE

I NVENTI ON A net hod and apparatus for testing
wa@egoTduct ors according to various aspects oPCT/E82004/004381

present invention conpri ses a test system conpri sing

conposite data ured to anal yze
data from nore mf@\@ §E%Véﬁﬁ{dlgst system may
be
SRS ol 10 £ ) YR sy ot
presepe mﬁx@nmn aomppisesi altesrrbigni eompisingeenmirfogitp alatae amaéysasn dlement
confi :%ﬁrreg gouallr%% e}JZE ggt? f%ogan%‘lhl% Stﬁas mgéh{g%tt d%@teﬁ'l sézs(,)te%g*xge}yal%eecolnﬁgured to
provide lfhel.damt inan ompuhreaorv a’ﬂ"hmpokltﬁedatmmlyyrs ieten&;asmmnlﬂy performs a

oSS ST bteritab Shisp Ry SR ShaRlh Gl Shptbomposic

data @ﬁmissélérﬁemyadlmﬂ@mmr@ﬁﬁmmomﬁ h@ﬁndﬂxatoﬂler AAIRR dyktems,
DESCRI PTI OF THE DRAW NG A npre conpl e )

such A3 e FUFtEH A5 tRRJ1OBFSYBiRE %deaé’eﬁi“h‘is‘r?@eﬁéfft@&i‘nt msetha &Ppesfe data

analy3¥%. ME 86 hpdide by alshBe HRtead keslol@stata ption and the
cl ai n8 when considered in connection with the

Scal o Like rekBFaRcip ey Dt PRAdARE 12 °° 1

g: ST S g(hgtg HQ&QH&@@SM file! ?és@ﬁ't' 1n\;'e§tu§{ B fe &eﬂv@d %geferring to

d| a em accor to vari
@aded:tdssoo@umh end tresdaims erme]misidwechmd cmdmnatvﬁhi the following
onal onent I-ock di ram of . .
111ustga[ }ﬁugesf Svr lcope?%t | ﬁ Be tt?] eca}lee St%lke I r%w% xﬁng)l?rsgr%er % similar
elembenth thedughdowsheafigdresw di agram for a confi guration
el ures 4A-Cillustrate flow di agram far, a
UBBTE e Sk S o pert il BaphGEl gnpresen
inveﬂioagﬁ@mseélaw@funemaas@ﬁﬁpoﬁﬂm of a wafer and secti oning
t echni ques; ures 6A-B further illustrate a fl ow

di HgEms o P! oa BE3Mmethslrments dogorerating the fest sysiebrent ;

Fi g8 SleﬂlJtﬂa%E&l%@vQﬁag@arﬁ FR W cBhfaskAoh bRmea) out put
el erent; Figure 8 is fl ow di agram for operation of

anFlésafeﬁﬂaMi tugfzatna Som étaﬁxaﬁgfogygttp@}ﬁme@al it HrRdSHglament;

v LARe Rld @Bfionfit S
NS Bl BTSN OOl

Fi @gmres 18\-Bsfuathere fhetsatn t2aflpgndiagram ivafaersumml data analysis
clemditl tiple devices and a resistivity profile for the
wafer; Figure 11 is a graph of resistance values for a
o‘qﬁgmatﬂlbush@tesaébwsh@r@n far ap hetpvtzldnpang 30 devi ces of

t hl*elgure &ls I %ﬁg@ang' 90r c%)eratlon of an exemplary data smoothing system
according to various aspects of the present invention;
Figure 9 is a plot of test data for a test of multiple components;
Figure 10 is a representation of a wafer having multiple devices and a resistivity profile
for the wafer;
Figure 11 is a graph of resistance values for a population of resistors in the various

devices of the wafer of Figure 10;



10

15

20

25

30

WD 2004/ 075011 PCT/ US2004/ 004381 Figures 12A-B are

general and detailed plots, respectively, of rawtest
wa@lad0a/0z80eh out | i er detection triggers for the REF/US2084/004381

devices of Figure 10; Figure 13 is a flow diagramof a

e nal ysi s _pr according to variaou .
1o Vnet Ghd St o peopetiep /ey 4o, gotg and outr
detedﬂlbﬁtqrg@ms@aﬁrtae VRS 88eabl Mgudaba point | ocation on
three representative wafers; Figures 15A-C are a fl ow

di Hghanaich Jowhdirgrametia FORPISEe ANUUTLPREPSceefdagdn various
aﬂmgggpﬁ§@g§mg§&anﬁﬁalyS|s process; Figure 16 is a
di agram of an excl usi on zone defined on a wafer; 10
Fi Bjewre 94 1y A-dRgsgra of aﬂPRiW%‘P%@r% pintalopation; om t%“;ﬁe representative
wafoei ghting process; Figure 18 is a diagramof a set of
ata points subjects to proximty weighting; ure
19Figwren 16 Al até agfletn didgram gind st elrard salddingi ona amllu ative squared
Figure 20 is a diagramof a set of
cmn%ﬁﬁééﬂg&%§$g %&%%gr subject to detection and
f [ Flguuatlﬁ (0391 dlagagwf en 2dchisponzont dedinedhowd wafeset of dat a
nts ed u .an ab ol ut.e.ne Rh 9GEsS;
g DECBG H e RE Rt S LR T BB BT nergec
uSFlg@ce as ivyéingram dfersge)f Qite pEIAS; subjmﬂtoﬁjr@um&g vweghdng 24

ook Bh 90 DU risa me<yeTh AebaeRest FEREERPE Ty ( he

f | Big 20 & £dibgrabiSifhabied chustbrs Sh A& stidjet A6l d&ibctioh biyd Bdtion;
have naot . 20 necessarily been drawn to sca e. For

exkigyeal it m@aeraﬁwpéetseoﬁéa%ﬁam@ﬂ@ﬁ%ﬁdﬁeme&fl 3Py metgRprocess;
Of Fi %\'ﬂ% 29lieallmnl 6 4 88 of | liegaUFﬁﬁts HRYoddQisAXaR AR EAd L@t process;
ted relative to other elements to help to inprove
andunderstandlng of enbodi nents of the present invention.
i iz |
CEFRULFR: RS ST P Y A ol vt
mergeymeessonal bl ock conponents and vari ous process

st E ent gulglytheuﬁgﬁtjeQ Qi?é 11 Q&Eartgpv\gmgﬁlor S clgﬁ and have not

rea I'ze an unber
necesxan’prdmemtl&mﬂnfspagw Eor etxampler the Icomitebizons pad |s1fepsepbrfonned by some

ctions pr.es nv.e
of thg ﬁgeln}ggts \%Fhie {%r 8}?3’2’ Xa%?rg eél 3L 81}1§[ped I?I%t%vaege 4 S{:ﬁal)ﬁents to help

to infpi G eBd@standingloSdntod insgsaif €oh pﬁ:ebsemin\tenﬂomponent s, e.g.
statistical engines, nenory el ements, signha
processing elenments, logic el enents, prograns, and

t he | i BETAIED DESERIEHON/OP EXKEMPIARE EMBODIMBETS 0Ns
under the control of one or nobre testers,

m croprocessors, or other control devices. In
The present invention may be described in terms of functional block components and

various process steps. Such functional blocks and steps may be realized by any number of
hardware or software components configured to perform the specified functions. For example,
the presént invention may employ various testers, processors, storage systems, processes, and
integrated circuit components, e.g., statistical engines, memory elements, signal processing
elements, logic elements, programs, and the like, which may carry out a variety of functions

under the control of one or more testers, microprocessors, or other control devices. In
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4 WO 2004/ 075011 PCT/ US2004/ 004381 addition, the

present invention nmay be practiced in conjunction with
wa@eop4usober of test environnments, and each syRCBIS2004/004381

described is nerely one exenpl ary application for the

i, nv i on. Further ese i nventj on y e
adciighy S Rt VLT Y1 Gl oG B top oy i 4, Rambdr of test
envu@ﬁﬁbr)tﬁl Snd SUMPOREM deithiBEd AL nftgely bk AeRIPLEE Sdppﬂsauon for the
nponent handling, and the like. 5 Referring t

mverrrf}ogu Farther, the ResHS ARVAREOTTRHAFERIN 5 CRETST ﬂ@cqnaem@mﬂd@fémques
for d8@ REAY s, @(ﬁmf)(fh%nt 1ﬁfeﬁ§<ﬁ , dhid YRS, QRFoRER Ratdling, and the like.
conjunction with a system 1 0 having a tester
10Befersing Ho Fégureyds enmth%d t“é’s pPPeBiHsSpeeeTding AP Ejaripwy aspects of the
presén@ ﬂvbﬁlg)nst%g}age@ g 'ﬁ!&ﬂ P cion Ly tahest @ff&@éﬁ @bO ﬁmﬁ’éjh NER: IOQ réﬁch as

test syst rrses a tester a conput
autowgtant tesh eﬂ@lamefrtr{eﬂfFé dor ‘ngeenmm@@dwﬁys b?ethe @tﬁsm@mémdmt the
| C
test 530 109 S GQTRARGNYS adP6 vorfipfih Do B 2O UEL htem 100 may
be cdlﬁigum(dsfor testing ey cahpoents dﬁﬁ such epsémiadndnytot dmﬂcesl on a wafer,

adi nent onent.s. 10
cired ey e PRTEH G ot (Rt PhPRLSH Sl By 1 gpresnt
emb@dimka el cbrﬁpcﬁgﬁ'@tled cOinprisginhtipde 111i@vat€d=.‘&rcuilﬂtbestfeﬁﬁeelron a wafer
1%2 §U|tabl% cogg ges any test equi pment that tests
OT PACEHESO HEPR A B AR Y oY h%r at es output data relating to

t hehd RSE TR suTtaaytoaﬁﬁoﬁges Ly ¥RYquERART itl® téts components 106 and
conventi onal tomatjc tester, such as a Teradyne

genefales; Gtput Slatg rglarlfl%ﬁﬂ {heqfssiingt ckhej thsteroHj2 may compiie: ; cdaventional

autoRhkelest® gl@hma TeRbydaRkthd, had blﬁabiynﬁ)eh@e%t mngnJuRtfon with other
t ester be sel ected and conf gured accordin

equipraent e fgfalﬁtﬂﬁlre&}h%ﬁesfew Bh @ﬁ@l‘sloﬁ.awths SB’@“P@ @@%@nﬁﬁ@rﬁg pccording
to thé‘géénahet}%m@&%%ﬂfolﬁ% Be &Etbd ﬁ{dycﬁ any Bfed a?gio%atl Qﬁte?i&y
erate In conj unction wt e conmpu r syst em1l1
t oThef tgster dQaAmpiyeopgmteo gh amyukriion ekithe thelmnpmqsaﬂsfamdlflﬁr to, for
V
exarfHE ek O oSt 1 02 R oF i Bl BAChroftofl béffeot &, provide
mstrscttam @tth@ Elsteet@ neplemolntars@itlsmoek@r@’nepmhtesnsparandelsmd the
like. 116%5 rgséenvcéngb drlm ecnﬁqa a?gplfﬂ % ? ?ec 1ve %itgrzda%y %erﬁle tester
102 ped fperfnmmveernonm slatiaﬁrml;arsaﬁm&mas fmﬂependrem@.y iofidep esstberitORy The
of the t er 10 The er syste
comPiig| a0 Slsa T Rplewrng 4 BONGR L Srei (3 ATy 2 s fhegiter 102
The tHgplt@SH@Em 108 may-Ebﬁlpﬁw'@l;sbb&ﬁte&yjﬁlb@(ﬁ’i lsxlaﬁl mype@wmrdoﬁ@gter or
a separ ate CO ut er C a persona corrput er
Workﬁislfl%tcamesw 0 m%@l ¥igh 3}6 e AOF kel siamals t“@ghttéer tester

102.108 dnOal@¥6iad SenboliBiat, ShiMchbRpitBe sfstst Q08 M2 be ldmiBd from or
alternative embodi ment, t he conmput er system 108 may be

integgtpd dRlg Gthes nfoBHPONETHY @érthq &gt isytiem JOReidc wiER diRctiopy may be

perférﬁl%d b StheSdbaldMntd udnd meakdeysy functions may be
performed by ot her conponents, such as the tester 102.
Th€heceommuytes syssas f Frinchges nplocrses 140 pnde evpsanry 112 Tangrogessor
S e
10 B3ty 2R 0SS 59 A SBRPEASER A, o v
Mictodeyice$ procassorAubesating dn conjunction with any suitable operating system, such as

Windows 98, Windows NT, Unix, or Linux. Similarly, the memory 112 may comprise any
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M cro Devices processor, operating in conjunction wth
any suitable operating system such as Wndows 98,

wOendow1NT, Uni x, or Linux. Simlarly, the ner@r/ysbif004381
may conprise any 5 WO 2004/075011 PCT/ US2004/ 004381

appropriate ne ccessible to the processor 110,
 apprGRRts TRy P th BEBBoR - AN & 1ABHOrG prFs momory (RAM)

or otfdd |sﬁlﬂibie%t&§§br ?ﬁ@msﬁb‘ﬁ k8fhg 844 ﬁltﬁaﬁicﬁﬁr,(iﬁé RembrY 112 of the present
particul ar, e menory 112 of the present system

systeiEp s 5% BE5pss o geay friesterige sk reseiving rgformation and is suitably
config@E8 With egfﬁbfaﬁwa{;&sm@faen% fhe %gersml&me%ﬂgh&w@gd W th
ficient capacity to facil te the operation of the

c dﬁﬁm ragsenig@abogdiment, thpamemers ihil melmidmamw for mmwmuyresults

s ES 5308 LS8 5AEL 09U 80 U pre 1

is cooﬁgltrbds f@u@ﬂ%om%andjmtmvaﬂblfetemedm yorlzmﬁlysnss "ﬂmfmegmryeﬁlZ is

su1tab1 anﬁ%tre g?gsccg‘rg Ff‘he é] rﬁ \cliynsa 1({ g%tle g, sgﬁt?l?qﬁ L?Pglarlflgg a set of
1nformaﬁxrleseﬂda&d Ebly&]‘mm'stSsyﬂﬁmal Oﬂwnam thetptatod gccoddihg &befected criteria
C rjis e i nformati on sel ected by the test
anda&@‘%%h? i‘g%“g‘ﬁ% {)’ieS‘llﬁe operator according to sel ected
CrHok e&’}daﬁhple;l. Ghangen@ipl M9 suifiBlyestoRs 4 REmbesent i@kt for each
t he nory 112 Sﬁl tably stores a

Compea?mgf%@g?cl? HeHY FPTERBIEDOTE SR ing {9 BARHien Aighe caRepenisl 06 on
a wafer Ynaf 96 tHé RAke SvalRr Eﬁ&pﬁ-?@b&ﬁm‘h@ ift t&qﬁélhd)r?rl IQfma;yhﬁ associated
conmponent 106 on a wafer map for the tes
with p-paricylas compenent A 8¢ at the, cqrrf‘épwérmwy gaordingty opdhe wafer map. Each
ﬁéﬁ%&hﬁé’r u% B cﬁ‘ RAE tefild] a SORR t @gnm
comp(ﬂ:aor respondi rl1 . coord |enat§{ o% t hefae g%&r@rlgg fmtE pi% foa
partl@éamﬁhmﬁfonn 1t ﬁhﬁ cempangst 19het be comgsporiding 1y positieh @etbé wafer,
t r t.est
o staiie a5 BRNRRESontRE cEXBR 106 Bt Pl Rlebft o, HEShemory
112 maybeemifigined tomchide anyaflaa jdentificsitbyt ths tiser as démé dcctoodm@m any
. €Orr ondi ng conponent 106, or other rel evant data.
Cntencfah rr&l%ﬁor y 112 may be configured to include any data
[ d@hﬁt dohipettr 198 tof ehajlslesenaSmﬁﬁhmemohlmaﬁtahlyrlgs tabcedNYo a storage

rlao rue 0 The ter 108 t he present
svsofinsish o lat B57S01 (031 PSS R ateery 142k pofagh e amy, an
opticslyssiraw) syﬂetﬁlbr&bﬂlea mﬁtahlerstdfrzegmwerﬁ OThcast@tﬁgd éy@llﬁnﬂfmaji hElocal, like
Opt ical stora

a har@‘é&i’%ﬁﬁdwa@é? ey ke e Pty 02ysTo bemRolsy Bioh gea hard

driveSyiay @BRobRd Reth Dedber tb WaRth tBe BRY &s@id MR HReInER1Ad THe storage
the conputer 108 or the tester 102, or may be renote,
system Jedy HereRTeges andfqr datagsechy the sempUeelP8\gr ofhen carapangrts of the
test sgﬁel’ﬁhl'O@h hhBe pRednt S¥Db&IMeR0 tuel sctm‘.zié’erI e fom ﬂg&@ §t<ﬂ a@gs% 114
5 system may store prograrrs and/or ata use %
avaﬂ%%?rﬁ@taereﬂm% segyer oltlﬁeaonmﬁipgxr@np@nmﬂe tehmaint Iergqluoslys tsemar for a
age. s
a8, DHESE TR et R 205 AL e s,
masteg edaye rﬁle£16>r cammmglthtg test Gystex amﬁl and s mainponnnm Ltesttipmgrams
I ng.faci
aoveFEHIE o e RPLSAE LA Bt bk, of B BT
may comprise complete tester data files, such as historical tester data files retained for

analysis.
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master data files for operating the test system 100
and its conponents, test prograns, 30 downl oadabl e

w0 p@u0Toti ons for the test system 100, and t hePdT/K82004/604381
addition, the storage system may conprise conplete

te ter data files, such as_historical tester_ data
stesteVarRe 0 By aiudey additions] oqyipment /to Aagiipte festing of the

com;P ﬁgﬂtyﬁ%) Opdr QR4 381, therli)@esélﬁstést %ysﬁén@ Tod QRIRY a 'd@ﬁbé‘ %erface 104,

ditional equipnent to facilitate testing of

like eéwémwlsd%e infegfpcechoaph prd/ort o devigechpadler PTeﬁtObgly §‘l’ appdle the

compbéhtd 1 Aid ?}?t)v?de%ﬁ\fﬁt&?acb @Eﬁfe&?&g éonen 1166 afH the tester 102. The
conventi onal device Interface boar /or a device

test sisterd| 100 ney ipeledseer, betaonigied| te ottive comspmmpuineIquipneds sefteare, and

the 11 F]?cy aqglttagg tejs_@?e&{llﬁg gg@? qog{ﬁgcr% g%%n%@tpﬁmjcﬁﬁr Q&qi ration,

applitriog.cammaaingoht bﬂhetdstesystem@@nmﬁthm rdqumpfaems I@mbkamﬂe in the
adtelieofa t.e of the co

proseff Empbdifienys {5 15t R AP E shERE B e, PP BRSO R cation

mediagpduich as & Gival @eanetonREintramet, ok BRbilastwal akﬁmelﬁtemef) fo transmit
ot her, rel evant factors. For exa in the present

info r@ﬁ’ib‘ﬁ‘oﬁor‘?@ﬁf Sys{]H‘é Pghps @9% Sfﬁ‘f?nﬂéeconnect ed to an
apRicapdt ispriin SO iinfe@ide @e ofMR@TelB3terS U0N a@b o b1Ofidre computers
ar ea netvvork intranet, or global network |ike the

108. i iof g¥avgle: ong COPREHOS may(Pei CRPRCHFALP 8 ARTSORSARUmbET of, such as

up to$WEitP B’f"moﬁuf%@teéﬁ 0 Q@cofcﬁﬁ@%%aﬁ&fs\&%tor% 18ch d@e %y%?etm s throughput
Sy stem 10 %élnc ude one or nore testers 1 and one

and tb@ GM&%@M&I@%& cemputergl 08F drurthers sl compsise 1@ mpyi be seppoge from
the 18RY, 16g, GORRPSL S Sitedrfie@ B RRY BRES 342 afgyggﬁrag{pleoﬁnhz%@g{;}fegﬁsmore
procefsam, @or@wifpck@lrt:me, anfsthe ks ofi the tngigh peR 1tseafn dn afidition, various

f h 8. 1 :
eGSR DAY TSGR dO% sy LIS o 1 copger ey
perfoom Vmityushge—aml}sg;rtaﬂ@dseh/mbcmimtdmmh}e theft @& eiviedhe datappd perform
YOr i Kk
data analyshsrZ tal%; anoﬁ der Q t &D o%‘gnugegsolgﬁ%z%?erg%ie tﬁee %ﬁﬁ% g%tﬂogg Prhd/or other
outpwdehiotts.on, vari ous functions rray be perf or med by
di fer ent co uterrg For exa rst conputer

6 v Wshepraing ) YEP Bareks S ot Sresrt BipPRigts the

compmyntg hew et girweddsheniatad andysae Rher @bt ekalis, amA Y&drSple, the
and anot her set,_of conmputers nmay E)re par e the ynam c

supp ey S BEAGRODTRSt GRiEspaRablce b rusual sesplid gepetitive tests,

and/ct YsstsQMnLOR 489 mi%n;rwoﬂaeﬂm%ﬂ fRle. ame@stssyaém ube nﬁfl 8R6Rkalyze
i nvention tests t onents 106 and provid

multigletsgis 06 eatwacrlw.détaafﬂ@ntf@m mpliiglg| wafors morészfaﬂﬁweferse fPegenerate
compOSRPIRIBAE@lon SRS 'd§ta§9?sy Tl%e{ﬁeﬁct& LAY rtﬁé:g roduct engmeer, test

questionabl e, or ‘unusual resu repetitive test
engingerlfronupetwting wigitheradyvideanizinedryortritg ppnsmbummg the @rst data, may
[ I
then IIS% t%léjfe?ultsl‘;g ?gﬁ%%hg{@%/ ﬁﬁp?s e g\ﬁg te gtt%lgslpg %g% %/ ﬁﬁg ri%gb%cauon system
and cﬂasklfy bpé eonyarfnents 1@d/ or | ots of wafers, to generate

c site.da bas on multi sets. The ..
ogf‘;ﬁr%g st syst a ugﬁo accoedﬁg tB rvglaﬁ%sta%% cﬁ'[é‘.@e, Prefeélg lnventlon executes an

enhanced test process for testing the components 106 and collecting and analyzing test data.

The test system 100 suitably operates in conjunction with a software application executed by
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engi neer, manufacturing engi neer, device engi neer, or
, ot her personnel using the test data, nmay then use

wo b@4nedul ts to verify and/or inprove the testPCHES®NI/004381
100 and or the fabrication systen1 and classify the
conponents 106.. 30 The test stem 100 according to

the Goppwersl V8 s Reardngio Righse By g reygRchiEm afitee present embodiment

incl8d aﬁﬁlﬁﬂ)lé ee?émd%fso ?@13 ;Fl@x‘heﬁtﬁlﬁt k39 e%lﬂ%céﬂo %Iéﬁ g[ﬁ’gée%% %ludmg a

and col l'ecti ng anal yzi ng~t est
confgugation elguens dP2, atsppplgp@ﬁw data iapalysinglementti206, andtah oatput element

2085 A% SR 108 ey Ao SHAGH. £ brlbosisd BRI E I For anatyzing

PCT/USZO 4 e Co errlng
datarfrgmreor2, tharth ens diﬁttlanar éladp p]lemclaﬂ 208n 266, 2(189 2p4 esiedly comprises a

Q ¢l y nts for
SOﬂQ%I lglr)r%[ﬁ?%ﬁerh{}f%e eacr? (r:n e? é§§ %% PELYLL Variqys, tagks.y Fegerally, the
conﬁmitlogu malenm 261 emapates 2@3 syatesIApo eﬁiﬁlr’ttes’ﬂﬂhg zdﬂ; gréalysw In the
n_outp enent

sy JeBPIBoS sl 2B pfBn e el rp g el aped to
genﬁhte m&pﬁlexﬁéﬁarir Q¢st Aa syrdblgatrufl GhR Jnb QARSI N Ae QBFplementary

g %g Each %i &Ent 202, 206, 208, 214 suitably
test g‘ﬂﬁﬂ B fransmuttest 0B eperalen AT @nelher Ysie g Sush 28 e qopipptitecanalysis
elemdéd of theRALOEIBMYANDQUS tasks. Cenerally, the

conflguratlon el ement 202 prepares test system 100 for

t edtf ngpriigration clesiest 203 qonfigureufiy destntysieyn dQ ofor testing the
com?&?én}’ss 186 ec{nﬁn%tlyz%%6 theO tHsP htal eslt IRk s gsrté:h[in fdae s%ﬁ?ére lises a

02 is anal gener at e sup ement t est

 predgigimianpd ysetap ﬂruhaltpaﬂ%nww aadit Ifr@ﬁlmﬂallhf}brméﬁmﬁ from the operator to

conﬁ%‘?@ lt}?emrae@tt @SYen‘iL(%g(S €Sfhe dt? tgm n; t{uﬁ nglx oﬂfgg@){ c%ntllgured with

erator or° anot her sys Suc
predateahinsd or d@h@ttpﬂhme’rolrs to henlﬁuzepmlierwrbrememiané’é)ﬁ) thd st system 100.
stem

uration e nt .202 .confjogures the.tes
AR L bt RO oFHE ongBRaiER ¥ Poaonl g Sk via the
comp@@tuﬁata The t est systen1100 suitably uses a
raneters and

det er d se initia
e S R ohFigmirac Bh ckPoeD b BpER G et 190 Bsrforged & the
conﬁgmeatioﬁSélelﬁMﬁtm B&ns WhB dneihitiadiystoanprbO&iutes (siép B@iﬁ' % set the

ﬂéﬁ conf.igured with _predeterm ned or defau

Coma%% é‘¥ an (At §{ptRq z@eo@@ﬁaﬁeﬁwﬂaﬁlﬁ@ﬁ@ameth% obfatns tapglication

confB08dtRMidfmatioAdterS30a8 rf&rsexﬁﬁizﬂe BRnE@athBast D4, for the com uter 108
conflggratlon by 't he erator, If desired, for exa

and \fhey tgsfre 10 mpigt Sy, hreforfigirpigon elemiegiu2® mmayagecess a master
con% heﬂléf o QR él@ﬁﬁ&ﬁ 'té%P?IBE&Q gﬁcﬁo@@%op%ﬂ&'@ﬁﬂﬁ& R r%ﬂﬁng to the

conf i gur ation | enen Ins wt
tester 4P2.i Bl mgqtﬁ;r@nnfigm;@@@j dlemgy t@(bil@ 0@) rdlaingdo thelpgoper configuration

for tﬁ?%ﬂ?& éég§n$&hé3rr&o bﬁen%l of e‘%s? sIm I&P nf I gcu eatiu-f %1ﬂ1anced test

en ob |ns ap i'Caty on
processf $limelanlyo the( tobleqnBQut)tion ﬁie smtaatypxhleluﬂessainat ﬂaﬁuﬂgtoatha $a3ter 102

or_ 1.he conput r 108  and ester 102.
con@f}atlo{m su{, easC S llqea ¥ 16??’[0&/ e&t c%@sg Hﬁ%;era &8@% Sldgltlﬁcatlon
mannfasmmr ﬂa(gs; iotgt rdaﬁumatlcﬁn bﬁ‘aﬁyQi‘thdr batlﬁﬁh aiF6@chtib e the tester 102.
rogess and/.or a toab conf | ton file relating t
t h&he configuration element 202 may the co 1gure the test system 100 accordmg to the
data contained in the master configuration file and/or the tool configuration file (step 306). In

addition, the configuration element 202 may use the configuration data to retrieve further
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25 tester 102. The master configuration file may
contain data relating to the proper configuration for
wo b@4ozroput er 108 and ot her conponents of the PEBUS2004/004381
system 100 to execute the enhanced test process.
Simlarly, the tool configuration file sui tabl_fy
relevanicihfodesticgiafrem tled databage 119, sush a5 dha epter{pH02 identifier (step 308) for

assocggtg{gi d%%rlﬁite L@{isticg Wetnds égrﬁt&?e? Ghda Qe 1HE fe8et 882/ THeRest system 100

ess, er node | ication, manufacturer,
inforfrladigs alsprsnitebly iinkdwdes fane arirsere defaukrgarasndiess thasrmashbeitaccepted,

Inforngti for the tester i r-at ion:
P TRSB h25e LR ES I 5t e FAEpFBL U A lton moy
inchille Gl RAtittizal bmcedatoatralo(iPa) melds jand tgoals rthatt @e submitted to the

configuratjon file. and/or the tool configuration f.ile
operfSt apptavRp Ity CRETBh, PYiE Rt PR e B fr Srovl
and/80B0dTRYAt8E € Th RsCHRENTJO0 aifbtdmtida iy hio hedudeie it wafdremaps or

8 WD 2004/ 075011 PCT/ US2004/ 004381 rel evant .
other fleg ﬂ}%gqeéﬁltthybﬁqqﬁ[ggreéj PLA3SR Brogycs, w I [ogRoneqt 106, or other item
that Hﬁa%} Q{fé& K08 lafiBsttd Tl eihe (15% 89st3@8) 0. OrTheassiMiginatibh @lgorithms,

ata [1ke logistics instances for tester data with the,
parametstse and1 Ry, otbien erifesis may P sE¥RAID G TeqiPR Blerfak Fa8h aggpspcorrelation to

Spec?%i}&gcgjcys anok {égtg’sang@gr tRkeBREE defaul t parameters that

accept ed, ecl i ned, or adjusted by the
op&ftmh dhe infiplt cendtempition proesstiveampeisy thentepb By stert Hdthepnpraenoes a
may o> daclude global , Shatd S SOERST 158 RlooldRREwith
teStPH%’/g’sr AR pléélglcgllg Cgito " 3‘?@ as%%#’n&ltﬁ% s S?Ige%t he  “oper g? or Wl. :
test pp@Ani. MEHeabdtatl 02 syitablyreikbatas dici togh prqgrae fo-apply sagnalstip epnnections

o GEERBL b o 5 Rl AP B 9h o 10

maydefRth mulgfletesti B Sadh compbitat 1G6 dres whfegtand eechgest ey by repeated

configured for each produc e onhe 10 .
s n e e Sy PA K reg o SRTRRRPY Rl Dl i
acce3Y &t F108entdiNBaB o bé G ket dadisab@diett MhS datd hay also be stored in a

paranmeters, and any other criteria may be stored in a
long-teEm pERLY for pypsequgBianalyEnand Ustor r el ati on t o specific

pr q‘ﬂ&’ﬁ:fe& RNGLRE of BSk Sne RAG: foPht b4sB6RAHN thé bompdtbes. Rbrring to
initiral configuration process is conplete, the test .
Figwy 8t ANeXemlagn sRieh testsresilts forey san@mt’estfq;' ﬁmggggﬁﬁq)rgpqnﬁnts comprises a

ofeln) i 1L 0ing CARNENY A3k vafifeh @Rd f sdeB8d Set dfNtest results
ﬁrStacegé)rlf[}gngggﬁ\l/\tAg\ﬁt}ﬁOlgg t est §rlcfgram Tr?e test?er 102

chamutietizeld) by ‘exkuss what strayhiom gl fitst ssgr Bagh tstapimltymay biequapaged to an
connect.i on - Mdbeds eith
uppfOR IR} NP2 A e AEME AR, By 1A 36 BagorRll ibods cither
limipahd @miporertmaylbe classfil ;sn "baigprrttonponent 106 on a
waf er, ach test .m re I i
thesSuis e RRCHaE 54 oo s CRFENAY o PUE R b RS pled the
contr8l lﬁfrl]@sf, @0hilé othefiiociot. BaaBS presentipirpqyes, dhasa thest reswissl thagisray from
as t test data.is acquired. The data. I
e Bt i P S PBt B el e
as OQifliddde. TRO Judedls i€ 3he GRNGEBLE Mt bd edestifiehand emellyted for any
for at |east one of the corrp_oHents, Referri nlgtﬁtgh di
apprIpgafeautosarfuek gl ik Reteplly waelighle BYPROTPET. g 7¢ outiers may
alse bO YR LEREntBY aMeHrioliP bt RAMRRIBRIMsSarfdiiFfrips@mants fih fisd test and
set of test results having statistically sinlar
mangufhQangpheressesecond set of test results
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characterized by values that stray fromthe first set.
Each test result nmay be conpared to an wupper test

wo pessp7sand a lower test limt. If a particul arP€EES1004/004381
for a conponent exceeds either 25 Iim't the

co nent be classified as "bad of
np&eé?stqr é&ég@%ﬂfﬁﬁs thedest aesuliy %Eewtelﬁ st éﬁaaﬁvr Ff;%rﬁ%m@mnt

test, iﬂdrr%etlﬁgﬁ isTERYeEROBE tbsieh €02 1A AR st dath ifitd. t Bhe oiffiuk RsQdaBleseived
do not. For the present purposes, hose test results

fromycpgh cerpRoagnts }4gris anplyzed; s the dester jig2 ta& lagdify @iz qeefgrpagee of the
comﬁbﬁ@ﬂt 106, bt Hahpledhy M}ﬁEWnStS Al é}pmt Mdisweat & Ghad, zﬁ‘fthe results

referred to as "outliers liers in the
of the slagdifieatiomg prepdsq étewﬂllﬁlthﬂjtestnldd%m filey 7 Elp teslier daiy f@@may include
I 0 S [ i
adai R ARERMA BUIBDIER 8 G A tal g AT blob i R ir S, The
testert dntd ﬁﬂe ng they prvidad toths cpopwent 108]in pn oitheirfde,ameli ava standard tester

L. PL.O L the.test and f i’
cara SR SORRT BBt St HORRR oI Uk i, By BEPBF 55T in e
storage fyBteat &F lorper tedmt storegaufol $atert dnelysisit qoolt a$ &g tthedednapokite analysis

e@é? conmponent, test, and repetition is stored by the
clemeiieldr 102 in a tester data file. The output test data

I ewaén & compelt @@@fecelomﬁa eRter 1B filG tl@eﬂﬁip)ﬂéﬁién@by dBeanalysis
tester 102 to classify, the performnce

elemgry 298 aplyzef g gt @;@amia eehfwe% ah%%ﬁe%ﬁ Taleﬁl}epla'ﬁﬁg?ry data
analﬁﬁdalén‘i%? p0d 82Y prdvidd shy HPRPLMNS ahf$IE bSthe 1&kertddB to achieve any
| assification are also stored in the tester data
sultablre lobjectivge Fopetagply fessupplpmeniaty dpta apglyds clamentt206 may implement
a statiftfcar %Btlﬂeofbr %ﬁal%h% ’thegb‘tﬁﬂut%t lcﬁﬂ' atdif Stlngsaﬁrﬁi ﬁ@ﬁ’tlf?ﬁg_tdata and
program I dentiflcation data. The tester data fifle'is
charactesigtiqsraf\thedéada pbintdrest ¢o ﬂmnperrdtoxog“ hp datarang u;bva@telflstllce identified
c
mey Solédg%%%r‘glaﬁelt ﬁgt?fe%rr% r§/S ‘?Qt'f‘ﬁgentﬁgs dat a{hfegﬁ géée}j of BuCh a
discagdedr ed in the storage system for | onger term storage
f r a he c LvsiS,: ..
18fhee| s 1@%%% dc’%ana%{s seel%t(ﬁ)en?)é{)é . a¥0§)qpe%§ﬁ131%é§aQ$%ée{g sttistical
ﬁgurbseatdafdmgat(a tid dsta dndea setppl a:mmubair gonfigrati@an dhtysi §he statistical

conr Gy 05 LIRS B ey PSRRI o

systee{ mmmd/&aﬁe BBStatpf, Quéillss At pidepdsi dhiolaballiysidentification and
the tester data to achieve any e objective.

classeiication, AgprBire aRlYSSp AN ekt acfrgﬁlad%g%%aﬂéq ry ¢ supdppepfary data

analy2RR1dMet 2000ueaR P berkdnR el Akl &S hiGoh BB J1Svitik a matter of seconds
anal yzing the output test data at run tine and

or mingie folloynpeeaeriomeidhe tepdaiae (lbe pupleaentsfy dateanghisis egment 206

may a'igoeﬁe?i%}m ifle taﬁ'ﬁys@sp S BAfically hﬁthdﬁﬁrﬁmﬁpglté%b@ﬁl@ﬁ tfﬁfn’l e Gerator
identif may” be stored, whi data that 1s not
and/¢rdeaﬁ@mgmeeu may be ot hervvl se di sposed of , such as
di
O A 5y Ly ARSI V810 DORLSLSy 8, R e R0
file, abac&rqulmt@ntaw dhte amtyalsa@idn@t 986 mwifosbamtvastiscpreliminary tasks to

prepare rHlC g(%lﬁat}téroibSd ?otraanall-lléllg o%ttgg Ogt'}:’ﬂlltC%St data and facilitate generation of

supplementary data and preparation of an output report. Referring now to Figures 4A-C, in

the present embodiment, the supplementary data analysis element 206 initially copies the

10
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configuration data may call for any suitable type of

anal ysis according to the needs of the test system
wao@+areior the operator, such as statistical PCDUBN84/004381

control, outlier identification and classification,

Si nature anal yses, and data correlation. Further, the

tester dais T et ta?vnm%ﬂaect%apwpgndémgetﬁéhﬁrelzwt égier 407 (ptep 402). The
supﬂ@ﬁt&ﬁﬁﬁmdaﬂ‘ Qne@ﬁ?sl é’l%ﬂnéntaiO@' MG bl ref coﬁﬁ%uréﬁ‘iotnh&ﬂa % prepare the
' matt er seconds 25 or m nutes g generati g
comppitef {3 toeetpptsateatarﬂmlygla ppthe ﬁ’etmlfatp%ﬁ defat a anal ysi s

el Q%QBn%ﬁtloﬁ?aﬁtaﬁéu%&%? %{cfhgfe@atsgteofaiggigt%%'d%ta th%ﬂhmay be retrieved

aut omat i cal Interventron from

frong Hhertegtesrdatafidel (stap 4065t Thermypplementarydatalapalysie slementt 6 talso creates
1 5L84% t t 0 ej.ves. and or.es
@ 10BHALRTERARe (R0 ). Mo SR Rlerpit dRCRONES e R010F FhFasion,
sucle B&eﬂr@ rieste2 062 pm’pﬁnﬂtm d¢av¢dofnem pheetobhtondigyratias Kite. t In addfion, the
Wt er for analysis of the output

log@k@?&gdrg?ée%a aC| ld?n]ft A e’ner ation of supplenentary

datThe amndﬁgtra]ﬁmr ddth Gna}ofalsamndudep ah depidiet forRefeetesi ﬁﬂ)gram that

oFl i,n the resent..e i.ment,
en L R S5 g, Thedry aresul g e 9N Foy pyable manmer,
suclc ap Ilﬁﬂﬂﬂghﬁ uplﬁ WO dA604se01A0%Hp PUOR), U2 Q44 i3 ith the tester 102

.. tester dat tg a tool ipput, director L .
idongF Rt 1 Bl P @ aHEetatish Sle. 109 {sireperam 3dentiiation
can _bh EStaBiid]in (BB DL ¥ teStairduran ddenGifisatich &XHBE cRBRd ah$ Ssociated with
s configuration data to prepare the conputer
thetf?f%“fi?ﬂn %H?ﬁ‘l(%tﬁ%ﬁtzgfy anal ysis of the output test

datr@e cdirgrufioh |thHrf@1ttﬁe‘i9 nde‘ﬂﬁfi@s Bl ¥ th@ @ésygﬁsto Be %%cessed by
of | ogistics data that ntaﬁ? retrieved fromt

the pupplegieniant dats pnadysisslepent 849, if foveor ﬂt@p;ﬂlleqféhft wefprelalngthe present
emtRORINE tRe &l [Eﬁﬁhtaép@atélaﬁﬁyﬁqg BRhER 208 dcPGk&ld B 1ndlcat1ng which

ref er énce % ogi stics reference
wafgrp éfreud deapayzed (ifm‘t 4 of mmdwﬁtlon is pedvided, thi eome@tneIOS suitably
defa%tggto' aﬁh%iﬁ%%ﬂ Qﬂhg %fe seiq t]{ler tQH‘nH‘e tool confi gur at I on
) addi ti on, ogl stics reference is
as éﬁ thewefenfor |ﬂ@ﬁemr|etlt| t@'ﬂtdat@ file iF kebecamalyizgfisap i4d6), t]mtsappmyentary
Am t hat
catagfols MR RDOBRAL bt Herbjad I SRRLpBIRT PR Sliflsis on e
test duty fiefor thenvafér étthe;rwmn’ghe supplmhﬁnelrymam ema,ly51SSet]ﬁherﬁQO6 waits for
' d base 114 (step 408), by
ot a%a%gstlé)%:l&g ?%r%espdatt?tﬁ{ ngtelt glfc,ﬁer 102 identification, or
r edtle gpplémdénta datue amibsiseelementf i(gumay lestablishl 6ne bif nfdge section

i dent ificatio tabI| e st ep
o 3 R EREER 55 e bRt et S8 e s Ry 420 aboiaRiy the
applaisﬁeﬂe Isédtleﬁi g‘Mdphto dppBy foetht @tputl @8t 8dtd, GBS s@IpldnSdn@Py 434d)analysis
6e q tion data furt.her i dentifies the
elef%&t %@ Sutf?cib S50 2RRIOPRME eCHPR BIOUR éaﬁlaswn foreexample according

to tHBUB ped e aﬁd/oxdtﬁé BsRP Ale}Efichtieh. S PRIM se bilp fn@lﬁﬁés 51135511 more
all of the wafers. In_the present enboagrnent

sectiop SR earl Scgmeariy dnafades orq ermae seze@lsaxf@essgeg S@puon types.
fi kectiondiyped icBRpMeY GhRriond@E&GHS off BripBndd® ARALYA! gg ﬂo%fﬁ%ﬂed in

414). |If no indication is provided, the conmput
predg’ggrr{uggci greas of the wafer. For example, refemng to Figure 5, a sectlon type may

include a row 502, a column 504, a stepper field 506, a circular band 508, a radial zone 510, a

11
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defaults to analyzing all of the wafers in the test
run. , 20 If the wafer for the current test data file
w0 gooto790e1 anal yzed (step 416), the suppl ement aPgT/us1084/004381
anal ysi s el enent 206 proceeds with perforn1ng t he .
anal ysis_on the ta file

quad{aﬁ‘gg \'%Zgg %%%ﬂ qaﬁa?%degm‘e 12 of sosmones: af’gsf‘Jf a%{? 56%%%@? §1ay be

used edcedraing 0 ﬁleV\EdntﬁgulﬁﬁdSn oBrthé Qﬁ)ﬁf@&ﬁns‘; hacinextorti@sbf daingonents

file (ste . The suppl enent ar ta anal
proccstengiiEoBDel ﬁe&b codf A5 1 SHE B0 PLCQERREH [(Bgue anslyzed
togetBérQb Rdenti®y, 76y SARpYZ 86nfnoh deﬁets\barchﬁmeméﬁﬂﬁt @y b8 associated
tested (step 420). To identify the fpro priate

with §igcgrin B?I(ﬁ}ﬁmf’]é H gpraghioupe PAIOB Of Pt Waleisqoeg phcondpgt heat like
otheﬁkBPCFUng OB MHe A aferORb sAMRY 303 b DartRLBFEGhp 80&nIohé@Pl 06 may reflect

dentifies an approprlate section group deflnltlon

comm@r chasegiepipiics gt dafecds argeciatesl wilethe aaqvep hendipa af BE§RET- t he
t Q%o%rld&Q%B% kL alhgn gmﬁﬁ%& HECHION EHQURL ffe! HEERpPBGental

or nore sectlon arrays, and each secti on array
data pppdysisdelememe206 rretiigyas @mfuﬁhﬂngelgvant menfigyration dataj geh as control

limit} Xlﬂieénabl%oﬂa%g g&' @8 sy B a?r? gpd‘/bﬁt%st&a{dzo{eé%gs@% Shpgartlcular, the

nent groups Itioned In ter
Supplamemsl dhtat dnalywiaf @cmerﬁo’«l%emana’plbferetrreeée ar et pft desfEedygtadistics or

calcu%algﬁs %&8%121‘[%@ &lﬁf?aecﬂ?égtbéé{]g lﬂ/dﬁl ﬁlers%%quégu@ 6%9}!) 3%1) Desired

circular
statistiesd hsd c%zluﬂalcﬁﬁﬁna}abe Basipdted0m4d)7mOdier, such as by the operator or

PCTLUS2004/ 1 r ant 0 des
i By b1 S R0 R B lval HepR Sl A 4GS Bonie
one &tSR6ke aipmatuel gl aﬂgmtlﬁﬁm(steg uiRd) foorad reldvmt(:secttmngpﬁ 81; other
such as. gr der, of co nts %r oces secti,o

SPPIGIBE, VBiEp el igeld S aB RS SgRn g gm e

dmﬂﬂ&aﬂm&gﬁgutogether to |dent|fy for exanple conmon

def C har acterlstlcs th associ ated 5
i A % ?*?ﬁ}ﬁa 108 ata dyay Rsi @Wl@?ﬂ by %ﬂé%"?ﬁ %@PQ@%@‘?&Y. agppssed by
the c@ﬁﬁélﬂzﬁldw&ﬁelﬁ 263 on@e ﬁl@ﬁl@hh@ﬁtalh&{ﬁ ahdlY6® el&h&iRR1206. Further, the
portions of the wafer, st data for, a partlcu

conﬁgvraw semeahBnant Seorverlpmgnitledain abalysinpippant 206, of the "present

embmﬁ&ﬁ%ﬁmy% tall&§ tﬁ’er opiieCics c1RBse meaéo%ﬁglwaﬁéh L8 BORNBE to the
eatin he wafer. Upon identifying the section

opergj@roqjxﬁls}?@ror thedest gys,t@hioq eqyigamegist JVien|the confjguration data have been
selec?é Uﬁﬁg\fﬂ tiondB AR Ybcdan&d @{fﬁ ?Jlex%gﬁcr{tgﬁd' érﬁvs%&e@ﬁ% future

er rel evant corifi gur at | on data, such as control
use ax @lefauhporﬁl@mloe datsl &of waglplq% ifrthe pieratersselesisagteataingaeijoreroup

S t
o o S 10 R 10 BRSERARY 5 gl M BHREAGTRRIE e
secu@tegaouleﬂ)r atl amh@pm@snecnts 106 ahlesH ingtiuoted othswrded Byt thel oprathr.
each sectlon. ard,ay t4pn st .
Deagh e, & d)p rqen%a? d[afe‘ ana JS% glelrsignﬁl ia();% al% %lfj(pv)}c( eﬁg ecé%&%ur%heo&\ and
storag® ofithy teven den ﬁl@mﬁhd@o@ dhiae’ﬂnqcmpplbmentdrdatar matylsm \eeghent 206

sty e o] o 0 UEhES DI Ge BEREY b e Ry B o be

storea.nafh@hl&cﬁﬂl@ﬂﬁdﬂab]%pr()ﬁﬂ&pméﬂéﬁy foo ralleaﬁlﬂlercﬁltaettﬁhf stored by the
ect] ty Qr ot her p riate variati,on atin
suppRgen s PBy S 6ot 206 BelBE i 1T a8t a8y et ha i,

statistic£lMataN@nerated by the supplemental data analysis element 206, control parameters,
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dat abase 114 as well. Al of the configuration data

may be provided by default or automatically accessed
whgoospreitonfi guration el ement 202 or the suppPEnBs2084/004381

data anal ysis el enment 206. Further, the 20 .

configuration el ement 202 and the su'ﬁg ‘iﬁrrentéal da%a 1
and thp sk siThe amayns of megery allppatedmay be sl IMEG AT fo; Tor example,

the nﬁfﬁb%ﬁ}f ltéétsa;!ehg%ém ity @Jrﬁgo%ntﬁ 204 RRAABbENSE section group arrays, the

configuration data according to the operator's w she .
controf litriife, stetitticalyepiaationnta bepriameatly. thW?é‘HP F’Héntary data ana ysis

elem%&@?)kga%"{‘ﬁélﬂ& data have been selected, the

I'guration data may be associated with rel evant
cr When alhofithe cestfiguestion data fayperfermingihe seppipmenipry analysis are ready

and ép%gfrlec%g)rt 3k in2 %?%ﬁ{ Bst d5R th€ ég%ntfg ddiEnafR %re?etr&‘ht 206 loads the

a cer sectl1 on for a partl cul ar
relevghindstodata mtq»memﬂrs (s1p6428) hed porfpumsethe FoEpleragntary analysis on the

outhtotﬁ% ga%h i éc’lg?nttg}g 43 alﬁszféél%ﬁmgﬁ 286 %g g@ﬁfmﬁ"hﬁy 2R and

I NStr her w
type® pdatd ﬂfalysé'shai:csndmgl te tentoaipontatsal Oéna}nﬁsu@tl@n elhthe tespgystem 100,

.als rovi des f nf i
acs 2L 3P o e DB RV F, e LB e 206
mayORt AnAfaty & snadlze MRNteclOf fosseldeadd| chamtbtbigas akntrb'mgrgotentlally

(ste 426), such as_a ort on_o
cetepiis partis B 99 BEGPEd g SrPoTarrRroa T iy Qi st cat
thatB%9Yﬂd€’&‘a¥er|H§Hﬂ’£cYurlfr@goﬁeknsQflﬂﬁxh@ dalta to be stor ed bé

t uppl enment al data anal ysis. ele clu

U PrReR: SHRERe RGNt EETEE 20 b cramble, HRSGALs e

outpat @sﬂ Sk, Cc@icuﬁﬂ:ts Ang BRAYARL 9skdIY stakigtics ll)@ﬁﬂd&ﬂ‘ﬂmb a)htpdateat data, and
anal ysi S el enent 206, control ngr aneters,

orifo o SURHOTPCNRISRUD ANBONTH NG B gty The present
g6y ABY cA&ifG ah& tbradlR6thr Gafhthiesiglata to

Sup@%%qétﬁgﬁrr%?&yel%&gggﬂnb}ér ofc t(lefgts per.f or med %ﬁ {;

provdmiptomeatien 100 opetrtor s piclest GRSTBESE FHlEME &P BgFORPIYS | §%nd the

test sg&?m Cl%@fjr]gér é}%ﬂ?ﬂe ’thesé ehts bippRinefhe HAtdlah QPSS Tel%rdéﬁt 206 may

e supplenmentary data ‘anal ysi s
perfﬁﬂﬁ pmawwatmmelamns Sorvarpleid deily pecrighy .r@a%ﬂ @ﬁundant tests,

and rogélavnmder%% {uﬁ%@s ?ogldglnlt?y %Ft@ ﬂ%ﬁﬁ@ﬂ&cﬁ%ﬂt AfRkySi s are

recel e output test data, the
su mhb esﬂmiémema@adaaa amsgssqﬂsmeite?;%nm}z feluds ismegibing system to

il’llt]la %’\g/f’gg%ﬁﬁ?é Eegagtg i Qt Qo FEPY; %rﬁf %915'[4 #8the %Qtlﬂﬁfafyﬂ o Butliers

ana YSI'S on ut t est
(steﬂ_ he.9)$ unw Siﬁﬂi‘iﬁﬁlﬁg yysdaaft maa akb y@anafyemgnﬁmnt plpdgernip the data, trends,

anda’@g (}], i gxnc%o e r an gﬁde %%/ ghe € 6]%e,ratc 0% i tg% ;%g #ﬁ? %1en}ent ﬁOS The

smcloﬁlﬁﬁg SYsEde My JsQ@abl}lQmﬁlembﬁte@ fof ekhﬂple,gm atmogramr ordting on the
rel evant criter The_suppl enent ata an
Conﬁluéf—‘ﬁe%(ﬁte@oé()é Fyrﬁ%émé’@i]i‘fqgg S f%l%‘ag}yalcﬁ’/?gn?eﬁe‘%@g? fe; Bhyges for

sméo@l{mgc' ehe ahi8 hcohAMmpCloevdrbué @fiteridenThd Yirs gphasrt enyiiatlhge a basic
def ective conponents 106 and attern]i tre tsf ﬁlf? ed trackin

smesglieg PEKaTSact R PaPieEenial phases sRRdinalle Brovigls 19t cpiiRe &

andlB%abiRokh-8 8h6otHRp oF A kddf 4aa0 concerns or flaws. The

resent supplenentary data anal ysis ele 206,
gx aﬁm @no@]i?rgg)tswé@mtsh%ably operates b%ll initially acEJrEstltng an 1n1t1a? value of a

selected tester datum according to a first smoothing technique, and supplementarily adjusting
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15 out put test data, calculates and anal yzes vari ous
statistics based on the output test data, and
w0 deapiFoies data and/ or conponents 106 corr esppeUSIO4/a4381
various criteria. The present supplenentary data
anal ysi s el enent 206 may al so classify and correl ate
the ypfue grgpiding tp @secapd saophingiechyiqueifiahieatt wae phihe injtialivalue and the
1n1tﬁﬁ§ h@hEd AR Qbett 5%1&65@16@' e Mrirdt %{n%BﬂhH% téc‘?m{cﬁlg tends tq smooth the

onponents 106 and the test system1
datet hEheeeosd smogthpial teﬂ@mua elgo dfaxsiatoaamo;lsths deﬂaemé’nt m@;ﬁ@ve tracking

of ﬁa@ydagf oBes f grﬁff@féhtpﬁtarl%?tr%n? W ﬁg@tshl%gﬁlm el EnfOR! ”%mher the

entify potentia ated or
threghrdd oy Icomprisenaiydeutelde arimtiy §casdeteun1nd@Wh¢tyertte spply supplemental

stéﬁlalel%)gll“l‘rse se H%‘M s‘}g%% s%{tﬁ)W iﬁ?pa%eé lurgﬁ" tﬁpYeéecg%?déﬁtetd data to

a plumlity @f Ipyecpdlog gss date td gateente dadompansomnn&llt; dodeappfiésaa second

smo%%gaé%z&ug Irtr(g ’gie%elﬁ&te(g g%til%hﬁ(): %&}s? gi'feoxfglq%g)té‘ lﬁll% o ctegl %Ext%i% according
to \slneghur fthec aorhparize gesslti Iﬁedtsh e fiat tﬁrersllidldi n ¢51rth315 tﬁk;en @mlr)](hl@ing system
e operat or t he .
sui Sl B EAaRE 05 et DR G o4 B anl g g ppoothing
techni”qnle e selested @itud X@Eﬂjh@ thed@lud oP tHe GElate®BATAtab HIAP to whether

ut er syste 10 The snoot hi ng system
theaﬁﬁlfﬁgr’gesm?&??é%@n plde phases for snoothing the

d at@f@ﬁﬂ@fo‘iﬁﬁl&e BOa HAf ér@éb‘@he@ lidst @4th BointliB QuifablySdet BIMAPS a first raw
ncl ude_a basic snoot hi n% process. The
1

test&a%mogﬁéﬂﬂhﬁ 0D read dee wpondiing s propredy fathe mekt BiHasiclet point
(stef)r?(ﬂ}ﬂ NGefd? R adAddhiRN el%ﬂ&%t hha %nﬂjoﬂﬁg% sh&&h initially

ta. The snoot hi ng system sui tab y operates .
detqnmnleﬁ Ahptheraemepshingiés mprapaintei far the latiepait and, Feboeperbuims a basic

e e
is aPl@WT!?&'Z G0y ©0wsertlingtth dhe/aiimher of dusr goimty eceiveds Bealediation of the
dataéﬁﬂﬂﬁ%@fu@@ﬁ&ﬁ%@@!e%g V£ Flf ¢ Jﬁ%?l%orpslteea?ﬁ da{t?rgmpp balueato a threshold.

e and t Initia ed value
In thé ﬂD@:ﬁMIe@lbofﬁn@nt,lthstsmsntbmgrswstgntwcﬂonnaqalehltem cbmpanson The

L R T

smobtdngdad@ss i Hmtalbl'y @nﬂguiré@roqmceahnmanmfmlmmobtmeagf ofriisd data

S t hin ue rt 5 threshol d. may ..
c oniirt ERlGTH T 8 Brestilt P Sfinge e Dinsts SR il Mt data
pmrttd{oap/ﬁiic}d is lﬂBpldb@igﬁﬁt@i as BTt Hn{b@thea' lietaspomat S?)Ej Nngs ﬁ&fcﬁﬁ(ﬁfzﬂ data
precedi ng a j ust ed

ui tab pl u ity of
poirfiels Fotvel SRRy o O BPERL s B Sk dotrBoemd o
prec@diag Bipastheddutd St (5,.1) AEhIARRII 88 cOmPAEPRG thidRIM br 5‘9;‘561}) 806).
que to the selected datumto adjust the value o

te |
If theitlg SP‘”@clfeé‘Hee&atg‘a AV i mainh & apd thiraededingt Fpoothed data point Sy

exc&AEMB kkr8MBId B S Hhid asbBRIdShA thd dx8dedb HRIAGH DorrdsPbidR®S a significant
t he snoot hi ng é};st em 10 suitably cal cul ates a

depgsugyiftone dhey smoethed datgeangendiceled) adshifinip @addatmy Agserdngly, the
occlrfinbdoSIP %@dh@gi chﬁﬁﬁr}h%“@e Adfled %ﬁ d}ﬁ@ b&ird® %Q%ﬁmm point S, is

adj ust the value of the sel ecte atum according t
set W‘\‘é’t tecthe r3vh datp et & defew 80%)e Nreemeothing écpartbrmkd.emd dhalprocess

proceeds to the next raw data point.
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Referring to Figure 8, a first snoothed test data
point is suitably set equal to a first raw test data
w@oioan75ost ep 802) and the snoot hi ng system pr cR€EUS20040004381
the next raw test data point 15 (step 804). Before
perform.ng smoot hi ng operations, the snoothing system
i nilf ) Jiljieraraeieivarashesadt Har peih st thegprecedmgsmagtheddata point
doet @6t dxb&adAd ar&RbIAtT, 204, peressg&lcuﬁ%sfaoé'dﬁntaer&ﬁﬁe(a datg point S, in
snmoot hi ng operati on on 'the data. criteria may He
conBRaCHIih Gn Bttt AR REa RS éﬂﬁ?o@]‘ﬂ%ngnei fnital smoothing process
proﬁ@&ré)wsicaénﬁ)oth%gg:!?f B3 BEC O RLnHIQ 15 I'lﬁe B%Egﬁ? %m%dlﬁil%ﬁtathe basic
poi nts received, the deviation o
smopinge Procegsmeamplades ca expnyentigesl @W%@@arsmsgﬂnngf pmeés, such as
(g}@tn tPOE B 110% A ME b threshold. 20 In the present
aee gdl nment , ° thg:&llslrrtgoot hi ng system perforns a threshol d
corrparl son. The tf$ﬁ€5(R9+6nc@r"rM1r-FrSlon det er m nes
: appr o at If so, the
Wh%%:ﬁ:{w%g{e i %E&B C?%@%%%t iﬁgﬁsﬁ(is? ]bﬁ)’/ configured to
pr dbe @dtidl csmaqthmglproca’ss smmﬂﬂy hsesg relhtivielyelodrasoatficldat ®I; to provide a

Slgl‘l%.? i a%ﬁjcl)u%% PI%, %oonlﬁ ?ogﬁﬂe? g ﬁenltr)l?d ‘Erlﬁ{)]gtpéaé %%?g%l?pnggoefﬁments
ma}d’o&mleched; a@bﬁh@o asy tierii hr[d&ionﬁgﬁi)@i 1|ﬁady thaheer JiwkverSiscording to

I TR e RN R T —

the §i09thiaf dystenl A Rdiang oSBPaithes Hatad Plenfhe (iMtialldmdothing process
cal clul ated and, co red to a threshold (Ti) a&ste
mAYERRR Oy 4oy e fElle R et iR FHRIC exipah Jsian exaemential,
sea@ﬁeﬂ elcpéheRii 2 CEPbatSITPALNEI mddha aRBAL o@ny%th&&%ﬁl%gﬁate type of
the threshold T1, it is assuned that the exceeded
Sm@ﬂ?@ﬂé}lﬂalb’éfqoé@ﬁb?l%at o a significant departure from
t herns R@thShd@biReradly-Qicf b HSr s%bﬁl%gl 'fo élﬂoiﬁﬁ%dghﬁplementary

Accordlngly, the 30 ocCcurrence of hr es

smoghéRgsN P ermfog@cdm el datp zep qrfance (ke seamotlsmmﬁth@ datelandéor improve
the Qﬁbl?ﬁg f thd SmoS@Etd Qataly o megétQW lgﬁftﬁlep gheﬁgs 0 s(nﬁ'ﬂlgﬁentary

No snmoothing 1I's per rocess
smogthingaaes alse be h@nsrfl@)@td a‘ﬂdwfcbaplappm,rﬂpphem TI® 2044 PG hay be

1nde§§¥d§}rl5%99rﬂéﬁ%9 ! he éofméatlg%f r{rf %4 %?(ﬁﬁ O)P s} ¢d tgor%u? Sol %rvl\élyzed to

' ol nt "an Ng’ 'sMo pol does
deteproine e&le‘@elcbuplbiemblhtawsshmbtlmﬁﬁh afiphepripteocess cal cul ates a

C u rIﬂ %IE re%%m gltnggtﬁﬁaggtt ﬁle rt’igtla r1]st ana yz%d tB dgt%gsrll ﬁltgtih?r:}o YlpMFr ﬁt]rm one or

process
morg raddntlhmah phpsed ©§$m00ﬂﬂr@v i @it data e anatysdmotdriing tofanp h@propriate
For .e r ese t enbo

Cnt%lgs%cd%em% Wﬁ%&" f)l}pé% e§’t SHSPS E’ésmﬁy j’ﬁn%@i’ﬁl éﬁtﬁP 812).  For
exalﬁpﬂp,d:he mhd)cahmg e idegrifp eadss; the;dzithh SRB as gy @?hﬂamrg@ atlﬂu'&ﬁhty of
equat i on; 1) *ML+Sn ere
wdius G g ap BB SOt | RPAE ot a8 OFE A GRS 8 Compison rosul
accdddidg td hehdtivrt dubbta@UOT 411 BY tRY PEREENS Wifusiod yda‘tlerS 8Rar& a common
efficient ML to provide a

r.el ely lqw c
rela%?rﬁﬁipfﬁysaﬁhﬁs ¥ e ofF o e g B 1oh St eubsiaptly ll of the
correspohdisyd ra i@t hi ng process and coefficients

The smoothing system of the present embodiment compares a selected number P, of

raw data points to an equal number of smoothed data points. If the values of all of the P, raw
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may be sel ected according to any criteria and

configured in any manner, however, according to the
w@ppkitati on of the snoot hing system the dat aPCT/US2004/004381

processed, requirenents and capabilities of the

. snoot hi ng_ system or _an t her t a.  For

cats BRBREREEod (G143 SAOEY B e AR v egied Efpafings O iyl raw data

pointk @fdzd@d%]the_fna(lﬂﬂ ch[’ﬁ_all\@b khe o¥Er¢dpoadiay aﬁ&%}gad dhltzﬂ}imﬁtls, then the smoothing
exponenti al , I r ex enti al S a

systoR BEETIETNG YL ALAE PTG T FOVERLC By Spdgd megp closely.

AccoddNgl! the locaRRMeP l‘ﬂa'ﬁtb% ﬂoy&learﬁlf the SiRothitighgpplied itditHel @dtd Ynay be
snpoth the data. T

e dat be furth nal zeg for
changgdchyAPPlying WERIERHHY SHOE mgnéf os&ﬁpqﬂ&%@ﬁwﬁmﬂ er of these criteria
is saBSRAL MR andTBYrde sRebthed GRE ot thBaifaha ofifin8Rh a6 atbd@nd the

snmoot hi ng of the data and/or inprove the tracking of
releveiSupeyaIveY defa sHotBing Fenof aRhligdt a. Mul ti pl e phases of

S%Rh@?&@n@%&@maﬁo% %wmﬂ% AR 1RAARHRE Atad dhe raw
i f appropriate, e various phases may be

data isrselegfed theidentify ; trem (ﬁl@ﬁbm@émbehlr@rwlndr@p eweethed data gy be lagging.
e 0 TR G s o LA, senty o
the syntmemhaagmg)mwdemthetamededzat a is analyzed to determ ne
t her .to perfor m one r | .
e Gy URSA981 50 haRGR s
the dampmabrmatﬁaw %&iﬁr@ﬁhﬁe@hplﬂemmtdgtsﬂmnﬂmg migebdepplied to the data to

oSSBT W SRR B 300K 6 B i s

embdihdent, ﬁuﬁ«h daa anyly€do mpuisdatad G @erdl inrthd idity thdt shewlf et texzbked more

ata points and raw dat oi nts for dat
closqie reies P L TEB LRl BOy PY PR ST G PGt epooiing
initiaSlyRpp1sdtsb @ak the dnbotBéd datempreelaelly l‘ﬁ@cl&dhélﬁlbv&ﬁtﬂateﬁ gsdhar e
a common relationship c(lsuch as less tha r eat er
¢ D GFeseR FRIDOMEMFh b ORISR oL s feficg by fgealoglpting the

valu€ R HRSRRRA sAholRW dedtpdint 1Ly & PeaIatdd dégreSY)SEﬁ%tﬁlﬁgt iA&hy suitable
present enbodi ment conpares. a sel ected nunber

smoqThife dvstem B fhe disedofodpere aﬁaqmﬁlu g g é&saond to the

resulRObNng - dataf adaliGisY AnUBS pPdserdt! dmiRfiintdn€ RtheA¥onvdMiodl exponential
2004/ 075011 PCT/ USZOOX/ 004381 data_poi nts exceed (or

smocthing prpgess it apliedvie teodatusingridiighs: sopsttipnédlaat a point s,

or if all raw dataS:p nts ﬁMQSSs han (or equal to)
the correspondi ng shoothed~ gy;ta poi nis, then the

s Bl ¢riefiipionssy it end Manag de eelmtﬂbacpbrétngtth heglgsized sgnsitivity of the
sySteleg{éC IOB‘l da.tn tﬂe[gab%elﬁc{] Zﬂfj %dthg Ex%génge ?ﬁ@t df %hﬁsdmrfﬁé £ A3 BlnYvarious

ccurre not ed and the
applsmmrfongcaapm thedralue of Me nizitba higher than the vHlamefdd:2. by

ﬂaﬁ}/l n lsue[r)l alrgfrﬁgp t aré’oﬂ%gg ?rrtéalrg/l {}gludl: fadd?@n# h@m&?&shﬁ{ well. The

S ET 'S sa
addxﬁchﬁl Q)hiisfeemf cﬁmo ahbehinglahey goiilatly ragaipzen theadatorin gomal thanner to

e Bt G R RO 2 BB
typed Bfeda€d srﬁcﬁﬂtm@mﬁ}olse AplEbs: dagsmdaei foadingedtdaba ahdytihe

aw .
For example, in the present embodiment, the data may be analyzed and potentially

smoothed for noise control, such as using a predictive process based on the slope, or trend, of
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data is selected to identify a trend in the data
behi nd which the snoothed data nmay be | agging. 10
waewaniongl y, the nunber of points P2 nay be spCBUS®04/004381
according to the desired sensitivity of the systemto
changing trends in the raw data. The suppl enentary
the srg gaja c Fan gmeothing sgstéra compiites belopd ésten $163 batsdinnrpgselected
d 0 t
e co g ned. Ma Rl HACHRL e SARPLLRRRE (Erording to any
appraprieteafrpesss. isuell ys Inotagkessibm Niaviatsogenterede kr ghet likendlni the present

ok e B AL St 05, LS S FREATFR o
estabhisita @bpmﬂfdﬂudmectedmgll’e sknm:ih@i datlpoged.y, then t ge
su pﬁw smon{h%%%sg? ﬁ)l‘etHICt (I> he %&ep@ oto?hefiﬁiaf poﬁlé according to

degree O
the smtmlateddsldpzet a T r@steinothelh y:otnpaek shel Bifferemoe dbatvsa:e(l ghe previously

814). h t
o 0kt o P e SR TR a0 TSy SRS e e comen
smddﬂ&d&lafar}ﬁﬂﬁt 6 mﬁgeadmdﬁt R, osterpt 8183 mﬁtha difesiéieeds @Iregéxeman the
ot hi ng s

of s suit bI e 20 s st ma
rangh Boy D s eutRe LIS oI A0d: I e ooUiR Gl Bei is mot
adjﬁs%p an ﬂletd?fférbﬁ:erlﬁ&bthﬁﬁh@fank@%,dﬁ’dn&.h@@@’r% kBoothdll ddkepoint is set
i ment, another conventional exponenti F

cquBh o i ﬁ*\‘gfn%iﬂ%?c betwepry ﬂ%?piﬂki“?éedt EJ‘erﬁ‘E spapthed, dptggpoant (Sn) and the

predit©d 941ué e fikd cﬁﬂn%ﬂtt snM%theésﬁatﬁ 1)d) muﬁ@l‘i&l"byla #ha multlpher M3
coefficients e se ected accordin

andiaddedfa élilerqstgnsaé ﬁ%lm tht gﬂﬂ@ﬂt sppethed datg peink(Ftep$30h eawéwn
absence (M) and theg_ pr(§sep_cg)(*l\1@)+gf trends in the
raw data. In various applications, for exanple, the
val Hhes,othevurienyy sipeothedy et nofrnis tsae _asmrdmg oo alv_lzm_chﬁqé difference
r : [
b B o AT R RO Pl Ao ity b0 ot roduced
by & werttih pmguite(yvhen Ml iar¢sy themal)y Zgpisheg dvatmediq:tivsmothing tends to
n . de t I hj .
redlg%oﬂcﬁ%t-t%—g)ogg lﬁo%en'heglzlﬁlw dlﬂ "llrl% qgl?ﬂn;e L L (gtﬁéﬁleégp 59 ié-gnq,ndmg)
porgdnsdtthe signat hTg Imw;yd bﬁ)lmppinl <a°dth@ Ipregigtive d;moetlimg process to the
Smog)‘r&legél%t q)%l ttsoe tsgr%s ?1‘# t?ﬁ alan a%‘[ avera éasgn yz esaopgﬁaes not affect the
smqmdted ralhtaazlrlieyi s1§mﬁnahhadnge® aremocuiﬁng: onthe edw dsgaidle., athen tengw data
P\y%pl %I vle ocess based on the slope, or trend, of
sigtp s Sgp 5077811 PCT/ US2004/ 004381 the snoot hed

datﬁeﬁter'ﬁhﬁoﬂﬁl’[gOﬂhbldB@, my Sty URe afalsio PRmesE BB Bdbproceed
.bas on. a, sel ect ed er P3. of sno thed data paints
with R BBl S0 (P B ORCBIPH: T OB Gy G elyes clement
2062R8F @RHLARtIPIATABGass 561l BPC) CABulAREE aas h&gysesl\brpﬂhb Rufput test
centered, or the |ike. In the present enb ment

datgy 5 More Resiqasly. $5feiring agaiastoakieies A4 qukaeals‘a@lqmwal data analysis

eleth&ift QUQ bhal/icBRUIaRS 20 &f%e iQirePstRitiadfok 8 Ibaﬁlcﬁﬂap E’cﬁn&fneﬁt h&st, and/or
pr ecedi n&eaih%sm)ot hed data points. The snpoth

ng
Secws&s@m‘lé slatigficy glagisompriseray elatistien psefvﬂd@tthpe‘epe&éqrwr the test
sysleRl 160, 368PEIKPE fRires that may include averages, standard deviations, minima,

maxima, sums, counts, Cp, Cpk, or any other appropriate statistics.
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the cal cul ated sl ope. The systemthen conpares the
di fference between the previously calcul ated val ue
w0 ooo4pt@1current snoot hed data point (Sn) to tPEr/US2004/004381
predi cted value for the current snoothed data point
to a range nunber (R3) (step 818). If the difference
s e ewpplementary o analysia mens 206 dse suieblycparfora de signature
ana@?i)ﬁ tg%gﬂ%ﬁgl frdﬁld taﬁﬁnﬁHEdil?”iﬁerﬁﬁP%ﬁ@sd algc?taﬂolﬁﬂiegtm tﬁe data, for
not uste erence 1s Wth
examgle acm_rﬁmg He seatiopebased a8 tchabingtiqnaoipigstrresults fglethat @qurai and/or

h
o e TR0 S R s o
applitrea weightens systeob shigblydeansigpod hy ﬂ(@pepat@d))aswdlml qnlyismahble data,
suc@é Eheet tg#t c? n&J fdelpc ﬁ ?ﬁoMf (%2% ?egﬁlg | n%ha?x s1s d:)umulatlvely

e current snoo
iderFife tretqia and emmals Bat may Snrespmeddo probSn) arbashd oﬂwSﬂha'fziwa],stlcs of

' di
the 3T e B PR R i b cv Gl s P 1R BTy o desica

mgmlair@ mh rb naidel ptdis, paedirtt \Qﬁaﬁdmpﬂhhws}ﬁiﬂd, anP @bieé., Ibk present

T M L TGN NN S L

foréﬁhhﬂésﬂe@te@ﬁh%&c%sﬁs@i &emml tivity dur| ng relatively
éor ot herwlb % non-tr endi ng)r@fo portions of the
gﬁa © PFRRETY eHPPLIeah A SIEBIE N Y SiSh RIoGFSS ginay j Ree performed in
conj‘hﬂ@t@inmi!ﬂg tHer R 8Snd PotdlE ASAROINRhiARbRHQI 'aﬂ&l?ze‘é‘ R He&i8r data,
t hat the cal cul ated average based on_ the sl ope does

restig0f erRBESIE FSicalb b TRBHOBRORAUHE hesdlagh i stoaeet ascheinggiadicative
of AERAgORCHE dhdDrian duldRr ﬁl@aWnﬁ?t‘t@’of isigRiificalieid thi %pérgt‘t% and/or test
data signal is not relatively flat. After snooth
engiRe. Fat exampite if e dniadicated byia eempaniaon ef setself dpta in thz §Boothing
proé@é’ thed Qﬁ%ncezéf Wettﬁanﬁ% L}hﬁ nGRRYE sor . ShEd ﬁsﬁfefi data point
data. For exanple enentary data ana
excedda thenthresbgld Treip the ﬁdtacsmogthmgl mo¢esalthy pgcwsscecmny bg Inoted and
storécﬁ:’ gate{r/%hﬁ%@ﬁﬂd?&% c‘:ﬁﬁ nam ﬁ'le%ﬁ Mt 1%80& he output test
dat a. re partlcu y, referring again to Figure
4AFCr exehwls ugfpirogent mured aheB anagnatirs anady sepeotes26® mey initially
calc%ﬁ uéo%%?@s%g %n% fr%;% ngﬁlélérte s%t g’ft te dast’t% Ia% (QRn(%ro% ?I(nétF 8%1“respond1ng to
a pdrﬁc))lar Selaors bied itest. | d%enagnammemanalm p:royesstthén spplies an appropriate

ef ul r. or. t stem 1
s SRR gl R fi B B0 o i SYEGF ailiiasS rtormed
for d&:hlchﬁltadrﬁgnamrm hlgarithni)yaud fen t6 dah, te€ QUi tesch ﬁ}atmmkbe &alyzed.
any, ot ppriate tatlstlcs 17 WO 2004/ 075011
B RIS G Tt 2P SRR TR o8 also stored
(stef I6eme ﬂl"he%ﬁ‘ﬁceaé BOrepesitddapl Yach &ighetufalgorfthié NSk 668), test (step 610),

anal, SIS t nam cal ly and automatically identi
and, jeaiiis SRy lggyrﬁp%gomlgﬂe%% ﬂ&aﬁtavplem?ma%ﬁaﬁﬁmnélyswyelement 206

reccﬁl@sCtlhE @i (RpsR4l,itRnd Bagedt r‘61%), hR@tdsams Qlept &Y, and any
sults for that section and ot her data, such as
Oth‘ﬁld§5t“@11i‘i%téPn@Sﬁ*@ra(%ﬂéﬁSenMZ) The signature anal ysis
| deRoh filgSifneAtRAS UERE BIBchnP thQ F‘HO R Ssidh Ws! St Ind ther data of
system suitably configured € operat or, aseg
1mpgrﬁzylcg dtenditied Wathe supplementary ana1y31s each relevant data p01nt may be

associated with a value identifying the relevant characteristics (step 444). For example, each
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such as the test data or identification of defects.
The signature analysis may cunul atively identify
wo e@adssoand anomal i es that may correspond to pPODUS2004/004381
areas or other characterlstlcs of the wafer or the
rele %ﬁ i cation process nature anal ysi s may be
SRR H PT SRt H%@ﬁ P@aj bes pygacitted edith gutshienof igluse suitably

exppegld S a\Wax:Rbama) Mairé &bi’r@sﬁ)‘éndl@%etht? RishitSof tAE) gugﬁfgnﬁg ?j Shalysis

lakne pL ent 10 e odlnent t he coEPuter 108
re ab’é% i gatt R TAth value ma ppsigiess o ilag igr ober gasienatesof a particular
chafdafedisticl Gor Eaetp14] @4 pRBcl R Hatal R AL AGSL Eﬁ‘ﬁctﬁﬁﬁtgét Winpletely, a

the present enbodi ment, a’signature a
ﬁrStptI[11 g dhe ?%5‘7399@‘11&5 hegdaeimal Yrluecomy bmest din mrtldrul:trhhta pomt is the

begMARG IR iaREND 0 BR SBita, %otﬁé}%ag?ﬁ?f 43l 2 &ﬁ&s\ﬁll%nglt £ ed(a%emmal

the tester data, results he anal ysis 1 ndica
figupg @AY ingpud 5ﬂéfﬁﬁ1liflop relpting @ahe trede sethorsglble dsratieni ofjthe trend in the
datd. Ndi cative 15 of a change in the data or an outlier

that may be of significance to the operator and/or

t edhe smpéqmﬁ@m dftg andysisrplementi 206 anayreésmdbel Gortﬁgdﬂedadi €Hssify and

corrBMiteAh S QP fsﬁégséf)f@)c oI\:"or e%lﬁgqpl()f th(?:I gltga%%eb‘rgeﬁ ﬂryn% Al tl}ﬁbst %ﬂn% 406 may

process, urrencer of
utiligg meedforl@ltwnllaﬂhwhexadecanad dlgarep @bsotiated@ XWieMS dutApoints to identify

sSNDO cess, the
the EALEENINLT robdh, bR o bl RukiE® OL Pis eI Shiitemoindps asalysi
elenzemti2 @i alsomuhtalﬂy applien cbrh&nﬁtﬂhb(t&refaﬁ@@ fekhnigids F@ theQM% AR €xample
0] ures a Slgnature ana ySlS
to degu %ﬂ% ngvg‘?lﬁ °F 15 t‘? estyal cul ate a count (step
602)16 fcompﬁtelp a08 intayl perfarMt ad¥lition®IS hnaliRtsafiRbEhs qmoﬁ%e generated

orrespondj ng t articular section and
stat1§téc§ t:’:1n§ eOIQPﬂrpfSﬁt @g 5‘“& %gsqugon&peq}]é(slgeqtﬁgﬁg ap|claggifying outliers

(steRr IZlBI)O p BinalySing el 21648t ARdhY §dc§rdﬁflg%r b Nk Rt eﬁgofrﬁlﬁ'h Ryitably
nat ure anal ysSis IS pe 3

ang %lﬁgp 604). The SI%
1denfiggs th cppihRIs Héo‘fl Srriculen piorihgb iy isaprontiate then seo ofadite, the
supplé&Bdntay) dia@aﬂlﬁl}%ﬁscél'eﬁ@ntt @Ofp?aa?rl%l rCEStoEﬁthgl{ﬁmia I\é abort the

i dentified b%?t e signature anal yS| , trend resu
analygisand;sglachia difderprg@lgoridmar e al so stored (step 606). The

P 9RE Supp le&eﬁﬁﬂfe@a{te? gnéclyosﬁs &a{é&t She %%%%grta%l A9 I tsﬂl‘i‘%g H‘la er to

608) test st sectio
deSI%‘HF?p?“éIﬁT BUC %@ywppmaemﬁp aelyctethvduanmal/ips ascorlign®nieatment of

the 3%9@ in rtﬁé: ggllqssn!l&)ﬁn %c%ss( S ?P )? %% eh atéxrlgn 1err ?f% éﬁci;ltlon element

(step 616 signature resu
accogdingafo geriaus edpattst af the preens tm'entgm ﬁl}tmllg muto’iﬁhubmyn calibrates its

ch,re |nt ch a
snst 8014 DU 0805 RGN LSRR B ARty AHEL P Gt
434) héommmﬁltherse retegisticah melbti@iskips @fC thefi &ogipailtl 19ad @hrBMold or other
at h a val ue identifying, the
rofer B 0%, ERAT U B B0 sl oy o penloalip o deetie
relativ8 owlie? ﬂﬁésh@lﬁﬂﬁﬂ.ﬂs PIﬁTthm%/ dibddiddent, R QM@dHEal relatlonshlps are
Scakﬁgg}%onents or d oi nt y be associ ated W th

a
SRS b opadwos e s St s2prfead deviptions gf thedaietd define the
diffefeing Uﬁtﬁer anplitedes Qﬁé}b age)t OTﬁeh&qulﬁstéHt tdﬁta%asx ffn be com lpared to the
i ;@% egfnt%wé naIyS|s1 rel at’i ng t he "data poin
outligr faygsho VIOHEr adeslaggifythe Plli@“té?st @tm&o@m (Ftentdgp).

of a particular
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characteristic. For exanple, if a particular data
point has failed a particular test conpletely, a 5
wo poog7doiag i n the correspondi ng hexadeci mal vBECTIES2004004381
be set. If a particular data point is the beginning
e da noth fla

APty e B s dirme Al o g Feeefiy SFietos ud outter

in rhéthdy Al ideRtifias, &hdzlﬂ@ the xtshﬁfafef ﬁﬁﬁ ,cosrdﬁﬁteﬁ,sasﬁtﬁexted with any such

duration of rend in the at The enent ar, X
satfiosond earipes (8 o reiostd shgch QOIEn "CURT FNE AR % rigger
noti¢it Aol e‘vbfnt@mﬁch A9 sédingamadi&nlohR Midbae (16 g Lpéifol, m’é@énng a light

exanpl e, .the su&ol enmentary data anal ysis el ement 206

tOWﬁaaytopRttlg fhe Sester Ph’ﬂ%’rf}?ﬂs P8HV§In t he hexadeci nal
fiay rtﬁ‘esfn%&?t@ Ght@&ﬁﬁileﬂ’!' i stlbﬁeﬂattaynﬁtantrfabis@ 1&gk ¥ includes a
the failures, outliers, trends, and other features of
scalingeclerent 21§ Had enpptlisrshssfisatiom elemsnia? \2s i She galing flempni210 is
confib®Od BHynahil cﬁllf‘?&&le‘ LRcEEDYERLIERY Qilld GREB RS | h&@rdlng to the output

techni ques to data, for exanple to identify
testysigtae nhieaquter rctaétﬂﬁ@am elsmenie} 12t is donfigred to iderrifpand/or classify the

varigﬁ’srm{ﬂti(ﬁg inltﬁe%dmyccgfam QL Bhiaddi dddhs anal ysi s functions
upon the generate tatistics and the out put test
datMore padiculady,dlut ssaking dethény of the praséntiemgodiment suitably uses various

. I
statfété?asf §él£ ¥dnglgP58 %tr élgrg%n?lgfﬂ Sstcglﬂlgt cﬁéﬂe‘sr es,éﬁﬂr{v:ftglaﬂ? st%%gtpﬁlﬁ] coefficients
for soliisd: ﬁlﬂ:ryng jedetvityf | Bs stchllmgautefﬁomnss ards fSutaibplaaraﬂaudané@by the scaling

elen%% %%I%tnu‘g%q 0 mlo%%%)g a(i y%tfgf o ﬁ\él A bebs Qﬁ;s%oeo‘thqgg coefficients.

Anycqmm@lufeeﬂltdna daudh @srmﬁtalﬁabﬂaystﬂkmelhumhmps 2fhyaealsytsios salitlg. For

select a. dif nt al gari.th The ment ata
exaifley § SPGB iy b Jali Bor R RHye o defed 2

manner to designate as by conparison

to sel ected val ues ar(d//léLrN"élff'é‘gt"&tphg] to treatnent of

the data in the data snoothi ng process. For exanﬁ
an Aether sample) stptistical gelptionship| femeitiier sensittyityl iapd) smepthing coefficient

ek Qus,caspects of the present invention initially
Scaaﬁlorr%f?llecaPl y calibrates its 25 sensitivity to

outliers based on tatzStical relationships
for each rel evant ié/t g%a?%ggp vy 46%%Sorre of these
statistical reI atj aonshi.ps. are then conpared_t
C hriARST RIS Sl FBRUFERCE QRO SonsUEK Sad sppghis papffcient
Scalmqedeﬁiﬁa@s or nedi an, or conbi nations thereof, to
define rel atlve utI|er threshold [imts. In the

present enbod? HERE) t\pﬁerétoa’—'d%hfét dEu%'I@évh fgﬁhi ps are
scal ed, for (MmaPere) by one ree, si x
standard deyi ations of to def i ne t he

di 4 EFRie SfatﬁttCiﬂerﬁlaE?thﬁa%gl I(l%ltlelﬁ alggpfhmsrige sraeﬁtblas coefficient

scalifpSi: data may then be conpared to the outlier
threshold Iimts to identify and classify the out put
test dalgoas, blf»‘a 1 2B B iatid? a0, 208400 f2 QA 1
PCT/ US2004/°004381 e zsupp rerrentaar yal}ép a aanalﬁys%s
el ement 206 stores the resulting statjstics and

outAnodtes rpitefBisicarglafionshin rieéris, muliple algotithms oy smoothing
cocPRiE sdiB; goor di nates, associated with any such
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statistics and outliers (step 440). Sel ected

statistics, outliers, and/or failures nmay al so trigger
woodofd7mat i on events, such as sendi ng an el ect POTULS2004/004381

nmessage to an operator, triggering a light 5 tower,

stopping the tester 102, or notifying a server. In the

presens* e ment uppl ntary data anal SIS

el enenf? ﬁ% i Wlfﬂeéitaﬂlm gt&’gffaf e‘@‘i‘t&’i‘é’ﬁg T

outller cIaSS|f|cat|on el ement 212. The scaling

el éﬁen@utlierocla$1ﬁcetmmf q:lgumds tsoitadhisn aqsnﬁgafeldytos:daitﬁ‘y and/or classify

BB 9L A1 B TR R B S
outhlérerimmhe gutputi msicdatd.i gl exhilied cladeifitatioy eiabn®mayl 46 ideMtify and
NTCT R E T CERITY At i
infaeti@ngenefatddsy (e esPMm@nnp dmalmﬂst el&iéit abby Fds @)‘ﬁample the outlier

t tical rel aLi hi ps. far nam cal |
clag BT ATTE R SR | PRRGHn oo Rl e PR EteS o

cntfc@Wmﬂ@in&EgcfoﬂMaﬁsrda&@oﬁ@ Nl feke\/rhﬁw in ¢OMBurReidh M user-defined criteria;
{ I,Cci en s are swtably cal.cul ated by the scalin
USC)’ES

fhgoa bad, sedal; R ttewE rFop et alaééilﬁémomu ofypertinent data for tester
dateS&Jihﬁ:lréésMht Wst\sahup %ﬁm&%@ns%t‘i@@tcfahﬁ‘ﬂ:aﬁ&%faﬁﬁi %hzﬁ?s%§ teste? yﬁncy leveling

propri ate criteri a, such”as swtab e sta Stl cal
ana}ywatdwmlﬁwp@er waly apdor Salgsthp mappiag | fay paxmaspos@mmné, dynamic

retel; SRR ?x‘aﬁ‘lt d}ftﬁ’dxfﬁbn L& dﬁgé OWbtRheerﬁasﬁﬁtzi element may classify

sensitivity scaling Is fined as
datangt gegrdpnce, with @Ph‘@ﬂtl@lahﬁl’@ o9nizal; @tes,calchrael\ﬁcsmn imcpnc rules or

t [ ty and snoot hi ng coefficient
Nelg(ggm%géblggmé tﬁ &M 20 (j! + Natural LogCPhj'2) * Cpm

An&mgutlwméﬁwﬁsamn|ehnne@asmtablya¢1aseﬁ@hrt}pv data uging kiselected set of

P M X BRI Do R B o e e
to clmragteri®e dhelatath Perordits om the saeds| ef sheabpatiocal The present outlier
ed i-ple algarithms for. smoothin
R OAHR, 53 5ok ORch g BRGHs o
seleSted ticteghdldRestiatd wiuea Bdresplonﬁn@&b o, Meanhret) aﬁﬂ@i‘xﬁ&lhstlcally scaled
anple.stati.stic nshi.p sedlnnutl

san I TG PO & ABTRI DG T Bl PreREaS GBfenghy & mogian. The
identiBc 20 E QI inRETE /MISAQQ4ddI At 8Sinalize any identified outliers for any test
regardless of datum amplitude and relative noise.

The outlier classification element 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 part and pattern classification based on identified outliers are as follows:

Cumulative Amplitude, Cumulative Count Method:

3+ ’)
o OverallOutlierCount

OverallOutlierCotnt Mln OverallQutlierCount )

Count

woar = Hoveraniomtiercoun ™+
Muax

2
3 * ( mml/:v raafised Owtlicr Ampiitude ) J

NormalizedOutlierdmplitude,, = HoveratiNormatizeiOunter mptts T (M Mi )
X ovcrolt Normaized utior smplituete. ™ VAV Oueraly Normatized outhormpliato

Classification Rules:
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62 * 10 , where cr = datum Standard Deviation and p =
datum Mean The outlier classification elenent is
wa eiotadoyr configured to identify and/ or cl assiPgr/US2004/004381
conmponents 106, output test data, and analysis results
accordi ng. to,any suitable.algorithmthe utliers in
t he GarpiPUSdar: tHer 06 PrercrasstyPRgpg i)
elrRABNL. IRY. 2750, FltenL LY. and, 2.0l Resliosabansiede,,, )
outliers and conponents 106 according to the test
out put t edWrtesultiswarituetiN@artint.anrat > Sungendr at ed by
the suppl enentary anal ysis el enent 206. For exanpl e,
the outlier <classification elenment is suitably
C afrn@ativR A helitGdedSmbiel, gl AR RBA B8 arkd §1dikdo
critical/marginal/good part categories, for exanple in
conjunction with user-defined Gﬁﬁdrqeve[aljoﬂa;mwd;er- def)i ned
good/ 68WspatT &b.patd.er h rrron, « rfiodti on
of pertinent data for te I od@ugata COonmpraegsh«an; test
NSELYR in-situ sensitivity gualifications and anpal yses;
U RlSlmyiekd Legveling ang ; VorGsc B fnfBylie
and/ or test" st rtgHEppItg {60 narL. il SROSMIL 0NS8R s
dynamic retest; or test program optim zation

arfaessifestiomRelessut | i er cl assification el enent may

classify dat@,i.n accord W conventi onal SPC
cordrig).., ¥nheeas§‘o aétﬂt‘fﬁ““‘ag\/\%got% ’g’f“i‘ji; )EIEZ}IOD%J I,c rules og
Nel son rul es, Yi*Geeharacteriz & T HE Gl 4" Té” erdut |.i er

ssificati t suitably cl 14 ]

e gsrmsarcor sty B ot mebassir { Gar T e e R, |
cal cul at i gg,Aret hods. - AWr opri at e \cdassi fijcati on
net hods maqrgZ tg’g@mﬁ'%ﬂ' It“JéWg ar 8¢t°8riyé t he d4t ?‘;l
acbiltsethod:t he needs of the operator. The present
outlier classification el em,enrﬁ?, f or exanpl e .
cl Hssciabrurpbars phlegingulesiigd i1 the fRlowing exsmples gan byyestpmized

by tHe@nd $64r§fet S&dnird @80 Blodfm, SIERoRS te¥id), Peshet Vah@ED RROIAS, etc.).
to one, two, three, and six statistically scaled 20

o in fheprl erEnRIVT of i 1HEVE Fofatem (heees MYRel, and{(eE imedian: hpgedyan datum

stand¥RPAbviaBBA Soal ANGRY stBcARelatiB8hipd. dent i fi cation of

outliers in this manner tends tQ normalize any

i dBtciidoi. el (Pastognr.or Pastanyirt, 63 DORE Reanuath 'R iadnrd 3% Gn

anpl i tude_an | ativ I se. tlier

c Ir%gt@’i”_f'*f (41 ?{#@1 et "grfr?fawz)gy‘gvn st 5T oy > )

nor nedrd, 266, O Irfear Nk ear b G, + Bam LAl 2+ RBIRLS Yoafed

on user-defined rules. Sanple user-selectable t hods

for thee Nals? 57 W@ﬁﬂ.&@gc@\frm ﬂ'.fﬂ{tco@{f:hd + ﬁmcbzﬁt‘:zﬂ + Eph s izé&t i on
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| inrde2 LIMTS
Wafeltsuf??{@%ﬁ(%ﬁ%?ﬂ Z@gﬁ&ﬁ;ﬁgﬂ Flke\é&‘lﬂ%%n& Mn Ma ((Mo.

al (Tuesvinleresttyy dqte enadysid dlemane206 ipalge puitably configured to analyze and

corR00E G4 0 o R AR M v o

of Gmamically Pempressing\Nthentasti dg@dm@JMen@ryAnﬁhc tsuptderjlentary data analysis

% Rl&'_gamﬁ%aal“da‘%%%{ff r%ﬁ@qp “’Fﬁ%ﬁr ldltszst datﬁéresult Pﬁ)éfge&t node

in-s@utsttup IqM}i'icatuQ]ddeSeihsitlwty analysis. Further, the supplementary data analysis

e el ARG o GBS Tl fpdi o, gpte by identitying

whdhen dafpavteulaut testehodsounly B4 MnproperlN-dalibiated e toltRehwisd HRoducing

1na}g))%c§3:il?%][eer§s@‘b er asglggl%%%tgrgyél[ag%la yalg deée:q?janh ggxyfrg(létlpc?\ygr rJu(‘:l’alyze and

corﬁ:ﬁt&ﬂﬂé dexa (forerhé p@ll'pG@rs &)ﬂﬂtesf ErafOsiimizRish Sicludig) lBﬁtr not limited to,
test set 15 a in these exa

aut%%ﬂ%ﬂ& g‘iﬂf@éattoa el ‘Fﬁdﬁ%ta‘ﬁStS HejBe comslafpd Fesiiie pth o gfﬁgre@abﬁls and
profiainb AHdifsandak CordRY irtddaBRisS T8¢ pRihek@Y SHipddadlsise®ment is also

sulttabelil ac:t()rllfgl)grl]l§er<]1| g) 1dent21%r critical tests, for example by identifying regularly failed or
almost failed tests, tests that are almost never-fail, and/or tests exhibiting a very low Cpk.

The supplementary data analysis may also provide identification of test sampling
candidates, such as tests that are rarely or never failed or in which outliers are never detected.
The supplementary data analysis element may also provide identification of the best order test
sequence based on correlation techniques, such as conventional correlation techniques,
combined with analysis and correlation of identified outliers and/or other statistical anomalies,
number of failures, critical tests, longest/shortest tests, or basic functionality issues associated
with failure of the test. ‘

The supplementary data analysis may also provide identification of critical, marginal,
and good parts as defined by sensitivity parameters in a recipe configuration file. Part
identification may provide disposition/classification before packaging and/or shipping the part

that may represent a reliability risk, and/or test time reduction through dynamic probe mapping
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alnost failed tests, tests that are al nbst never-fail,
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15 reconmendati on may i nclude a graphi cal
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prow ded in any suitable manner, for exanple output to
station g ver activation
prescth SHVRITOTor bt HONE: SRRSO P RSl MalSSERe® (B4 afy eyt and
suppieﬁleﬁtﬁﬁl @‘iﬁ’@@he@dﬂi by teesupplbpeiitary QA naliBig d&ﬁnemt 006 d@ldh as the
f-line such fhat t]e out ut 20 does 1not a f]
sy 45, GRTDRCH IR Sy ST JHCTISHGGH Qithe FRpRe stalysis dat,
and/S®iMéehata.l N this configur atl on t he corrput er 108
Cegl es data files, cE&{forms t he, anal ysi.s, and
forareeaiving hy &V and, gr?p?‘@PlemsPta’afeMtha‘fqr%Sl& analysis
elem\ﬁ?c@lft lgERkdt T oRIPORRSBE: fol &aﬁ@ﬂ'(ﬁl%" TR dofposite data compnses data
suppl enentary anal ysis of the data on each wafer,
reprqS@gmva of dgfermeation fym a@&tham ARe dafasglar F%@a@g]@eéﬁscoaﬂmsﬁe data

may ¢ c ngeﬁl‘?rﬂﬁarﬂl l?ﬁ’f@ﬂﬁ&{tﬁﬂ BB PloSe REMbAT &N BRBO&Id/& outliers for a

alysis of the data and generate additional data
partlmdan tﬂschmymgafm equn@p@ndengt teét v ditferanf Wptgsess, such as data for
com%%l%@tg ea} Ydentichy I'E)r as?mﬂ'e?t E+ Qi f?er fv@e[férs aorllqﬁ éfférgﬁtslots The
osIte anal SISI y per ormadt0| entif

comp@ite date ohlayhhmamee rqomplrlses anys:tpptopagte plata; eyabsasglata relatlng to areas
havnﬂﬁz %c%%%{tr% 1008, og‘z dél{llaerrrg)glgfaburleg I\)Palfe% %h&? eée‘?leragl(?é a s&)ﬁm&mmber
of oﬁhtﬁﬁ axcfaﬁuirbs i cthert duat delmmgd frep tes enmore gathteds. NS, t rends,

’ldﬂﬁ) ul 1%,] ttélgslssgl ?]tgr L V\DF%?%r %igf?ﬂg%%)pr % tsr;f’)lma € varlo%s datasets
to 1cﬁﬂt@ﬂy)tﬁtt§m§ afid ﬁfb%hbﬁiitﬁgaxh@gt thd dttasets oForoammpre the composite data

characterj stics. anon sets b .
may o R B oy et AR A TR Jhs.commgsite data
accokdis B B5L8Htable Sl doRiehns s }oﬁﬁﬁbsl”o On thd Qreﬁmmbbﬂl&heaﬂ ahey 8drsiposite
el enent 214 26 WD 2004/ 075011, PCT/ 20 4/ 004381
analydy plspsat ebtiedides S pEIEINS cBEng LORUGET] @ FeRFlfy, one or more

comH&LJltE hfabig vasdaRnSheddiets. As Sompbsie irﬁ‘é/tsls ‘éfﬂhﬁant $ Brm&a41ko process
wafer, lot, or other grouping forns a dataset.

The
the eQu9its maskadred.yfaT §xasy riiniefing a7 P hegigp pigpyation in the composite
enented as a software nodul e operating on the
masf( ﬁB
conputer 108. The conposite analysis el ement, 214 nmay
beln thel masnt eabodioeety dic, prpﬁnratrxyeramgrr@ﬁﬂweat ultiple datasefs, either
! & pSi@biitsi 08patddl aflal
oro G0 LGSR AL 8 AP BA1E Pl e s o
those datpsoti (1 320).camél loytpiuts the @nlétstm the forrngl dromppsitymask. e proximity
using soft e n e t
engine ma g generra%gan% R g’?r%{?t @?& %attjzg %u%hs §521 %%\Sﬁl g%)céanl %’ & an overall
dataved,) dcsdraing dmagr a@rdmlatecprpxaasst 9 tschmqpa psihge an}capppan'@te methods. In

partltc?{]ﬁ% @fgggg\hﬁ%ﬁ 1?1% IgEu ) nlg?é? e co pos%e %Strafvg) Wxggllfi‘atl dBédQl?)ZZ)
and GofEpitet #h slapaseiost fop luseubmthe als«:r(drlaecthemyswﬁl (d 324) The proximity
NN CRATR L RE T T p————

as BYSEpaddlyardBisid, bfiQyRifdWheOtatirdbiCred@iiag eilslractéi@maﬁsn tthe datasets or
anal ysis can recei ve _several, sets of input data,
rempyipg ¢t gt Josnnetarest siigtadicrifedifed or smoot hed
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data, for each wafer, such as by executing nultiple

configurations through the classification engine.
w@n@e/0T®eei ved, the input data is suitably filP€&r/E82004/004381

using a series of user-defined rules, 15 which can be

def i ned as mat hemati cal expressions, fornulas, or any
ot & fhecipseat smpodipprnt, g proxignityingine RIS cqmpesitedaask |8F1§Fmt1°n

13lQa§ﬁcEfrﬁ§ aq)sfo le Eﬁﬂigh@ﬂ'%'&ffenhﬁlet&@lu@@ﬁ aread NB14, Oﬁ@ﬁ)%htﬁommlty
nmerged into other data, such as

Welglgwgdlétl 36‘1‘1 dsﬁa‘l @ﬁie’@tea shugterst1313e fbe axoxinily engineaad also provide

proﬁﬁﬁtﬁladdhustrﬁje?ﬁ 3 %Eher P& RNRRL [ ReRRANYSE ke |cﬁf9?ﬁt t}gésﬁolds and
t hen r0V| de an ag, ropri at e out put report

prewé*;ncse U@e@sqlb of Hsr aEsisHe at eosrpopiteotesis of Hsr mewawpdaéasets that

111u§tﬁ%s %gc{tﬁ!l‘ brefd Fb‘ﬁfl;or brftf QY ﬁ]rougﬁodt HOEREAOR ogSverne ! ﬂe &9x1mlty
to Issues in a nman acturlng and/ or testing proces

enging ceh aitijreegynappsepsintenquinth enetfmdpo sin¢duraniabpding mm rstructures,

data%gtsdés,asltﬁéryé%ﬁca%ﬁhss a% Bgs%d %gt%lasbcfreys&ﬁrgs Q}&tf'ilg{] 8M files in
user’ expr essi ons’or o er sul rocesses an

Whlslpaxoua:tut&nablylsostemslbw ld and est abI i sh conposite
L T

masdtadazsemsluanglloomulaunqaewat@l methedd, ¥-painis mﬁﬁu]aetW@ﬁtem Electrical

waf er.s b utln mJItl | e user .c urati ons
rulefrbrditer B dERne FEe of AP T R o RS Cofipo i gmask: data
maypbeS@ﬂIde&ﬂbt@ dh h@élﬁllleﬁcdnhﬁsﬁ@bﬁ‘&wdk&ﬁ lﬁzﬁevi ef tﬂ;?ﬁ)le datasets. The
envi ronnent, .t he conposite anal ysi.s el enent
Preget BRI sieine f%ﬁ?wﬁ.aaﬂlgzea %B{rscorrgipeﬁdlag datapfrom multiple

dateﬁa‘é ao fi ety pbiehidl Srelab s O dodinSor( didt&bleristidteind @ledddi®¥or the

nprise any suitable data for analysis, such as raw

pargeay set(of PerEPRRRdiRgtiate- Ihe duinarrlvrat may e aRoFIPERRriatedate, mcluding
the faOdRtD) sinBbthdESdta, %ﬂéﬂﬁure%ﬁal?&s 824 and/6CH) ng\bﬁﬁr Elﬁﬁmetdlaﬁ

tester at run tine. In_ the present enbodi nment ,

corpdhs PEese Amyboiiamen | hprgmeximity engiseapelyzesadeta éqraccmapondmg
100Jt1bh§ & ﬁ%ﬁgﬁtv@af% R%Hﬁgqg Flgﬂ%el 4]c bécfh%a?& hqghé%r%@)fn corresponding

onprise any suitable data for analyslis, suc
locaé,lﬁ%tlhbmaﬂ ae desigmitedrusiiggvaappropriaie adgr@ﬁsat@atsastemnsqch @s anXx,y
4/ 0 S
coo?dzpba\é%? rr%%{ lel%e hlg:e OIP 8?)_ é}lr{?%gg é lgglgiﬁ fg&rrz% &%%ﬁs at corresponding
locationepidaga peiets,rsaoh @halD%en 1ant? assshpwh m’élgtuarM thaidentify patterns in
t he suppl enentary data anal ysis el enent

the g%gggsﬁé §%0Pé’atat he snoothed data, identification of
f aiTha rm@glmutgd enginé iof altd prasenf embtiddimentsyses higleadt wme of two different
anal %/ s _dat 5 After receivi

d/ th d
eotfied T wirPlalln o il B B chabl et ey and o
forrmrlaibysed snetlelde Maaproidityoaigiicatied L Cidopifis teta dainteréd by comparing

the 2Ry TR, o BINTH BETRb Ao 0 PR RAn DB igoximity engine

coniﬂ)@ie@&h‘é datr QloirX anp&leesp&damgcmmﬁﬁs of td@tvariod¥ByafeRNBId/ctElots to
summary. i nformation relating to the nunber of failures

threghpidisolp” dstrrping reethsy th daaalflfhic% palentad pettespsafress e daggsets. The

pro&iftith BB GoMPare® Shchdd@idn it oflé bf RO tnr6RbRS a3 o Uitictthay be
data for 10 conponents at identical or simlar

selepisd i FBITEPORIIHP FRBREAUCkeS aprgdasined vales, p valbe palcylged based on the

cun@ﬁ‘ﬁiata, or a value calculated from historical data.
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conposite data may, however, conprise any appropriate
data, such as data relating to areas having

w@orvgerionat i ons of outliers or failures, waferPCT/US2004/004381
| ocations generating a significant nunber of outliers

lures, o t her ,.dat a rived from.t or . nore
o nitel s lioBR: 2 BisfspBheRhE el T Pt LEPymS  Sleisompigments
cunﬁﬂmivars?mgecﬁ a’(eﬂloﬁrtﬁmohip@rd eVihE IdlataStodmieaH(ﬂﬂsS Id paittiGular, referring to
i atterns and irreqularities among
Figgh 12e oL R S i et S B s G BOHE (115) foa first dataset.

(15ggnarcntaed 1301130 & PariySinSte@ e O ParGONAr c&k}fce %ntaopa@tﬁ&lwr Gafer in a

an na e the co 05|te data accor
pariioe by B AGRATIIR BiS pPIGlo0e toj 3 LB 51 4). The threshold
ma}emﬁ{ﬁisgﬁﬂi suitable veRBNAE lahPtypd Bﬁ{hl‘e%h&d SduBHRS 12834 a lower limit, an
i ncl udes proximty englne conf |gured to generate one

uppg; L agd ﬂ?o‘%"??oél}dt@aﬁﬁfs% cf5d aceqrddig toray Apreigdtescritaie If the data

po1ﬁm%'x€c%d@ﬂﬁl t}{b%b}ﬁ)lc? li 8 MRNbwerlthad B tﬁtle%lép HRGHER fhak bhel Hfeshold,
osite mask data, for exanpl e to refine or
Wlt]@p(gg%l

dlirosho]dnfimitprpari whatever theepartieniosquadfyinemsitativaship may be, an

abs&nlgﬁ CIB% éqg gl%cgés%%?dr(g?F% géﬁelﬁ{e%)gu Mgﬁ :Vazplgé’ &?n%a%@?lgfng % the data
poigft r uct ur e, database or ot her data store, perforns a

S paithe?%t 3{1}) ¥x§éisu§|i$ gls? %&?pﬁaged?tgtr rancglgﬁluﬁat&% %%log 't Fsrflold (S}QIS) If the

dataTn p@ntpveéw GPICbgdsZ.Be emgulatverajuectbroshicd, ethe H&ia qmmo oslut es added to a

a C an_overal
cu{ e S8 o U Rop P ARy d P dreh Bl §he o e ca
pontteciﬂma Ipcpxamﬂﬁ bﬁgneatreyeam:hé procésatfer d‘veltyhmdngohdlng data pomt (1522) in
engi ne_suyita

evegra ag# ldg a%eékgsﬁf > 4§ grrsr}etzj Iy, Bipfeg gle ?j(i[é’)ﬁ Qsher %EF&%% group of wafers.

Anyyether aés@8d agktsOok Uiipatiee Mmhayl Y pdtfmby at RRIUBE theOdata points and
dat anot her system (1324). The proximty engine may al so
Atg5eSconfigured to refine or enhance the conposi te mask

datvghdrOkll &Tathy StiSvan Wel ®nt@Sn B¥e $PRIARIN B! B6eh Sprocessed, the
anal yzing the data for recurri characterlstlcs in

ProYipdly PREIWE apay, cadfulate aANGS Prsedap 4y Felecisdodafs fueh A dpta oxcecding
part?dﬁia@ GheBhotds! t €yl e%amglg M0 2A0G{P Erdid i3 afé@l%%oéxlegﬁﬂgigﬂulatwe

In the present embodi ment, the proxim engi ne

threﬁlml%oﬁorr@a@o% @%@qr@smémg @eﬁéaeﬂd @mnthe 3!@ulaavmvaiw fog|theorelevant
fchgur r
date B oo O She P LERTLAS EREANE R & Gt b apy appropriste
marfriet todfengifyidesged Olllstﬁsant vhféaqmr@ncsrrsuw ag tidnetifirasts af ewresponding
ate{j E{))i}ﬂsdtgl%te?gag% {"Qlattlgnﬁlﬂi %?Enig{él‘s 024 i g‘top% @Eoﬁ% %?all ctgnulatlve
threphrodd éldmltb:may b defined a¢cordifig tb e fallewing ieguatisn:a co npos ite
mask of the inputted datasets that illustrates
spatial trends and/or patterns found throughout the
dat asets given. TBeapsPxétdrtyStRTtHrAcDe@mtig2)i ze any
Lipibropviesdge out pa—rethed—er—rethtm—reae-Rg Nenory
structures, databases, othdarapdinations, and
fil e-based data stores such as text files or XML files
in which to output the conposite mask

where Average is the mean value of the data in the composite population of data, Scale Factor

is a value or variable selected to adjust the sensitivity of the cumulative squared method,
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10 The proximty engi ne may use any appropriate
technique to generate the conposite mask data,
WO pkationg cunul ati ve squared net hods, N-poi nt BCT/US2004/004381
formul as, Western Electrical rules, or other user
defined criteria or rules. In the present enbodi nent,
StanderdoBevistienrih bk stradard devigtioneof defapoine veldesds thin compesite population
Niinlis 8 UARKGR bitlved BE niHbd: bRl Rwdat ?a ot val
of ﬁ%é p esent_lrgrlso%l mﬁ‘t?é; e%g%&lﬁve co% fﬂggt S an_% ana values in
the datnplefegpopulatipe 9pdaldi rigengratly the omerall icrinplativel erwhﬁldgetdsﬁned to
i de '
estaﬁ)ﬁsh ac ?‘Eé)#lgc%nﬁgisu%%f a%]netff}ggggdtf 2 Ht'ts ﬁg 1n%es@ iHI Eﬂcgp%rpcuslartdata set.
cories psahdia‘ngn dithe oveFhle cubatleiva lakshobl thea;romnﬂa reygine determines
r.o a ot
Whegﬁ) T 10 %res%na% S?cél %ar% lpglniJ g T dlg%hlgl L H‘%fb‘é’ éjo"i%r%)oszl’cet ﬁnta, E)r example by
coniitianh@fhle eodatad cdnmlhtime vplueseribreshobisd IThethoxlmltgeenglne of the present

r.OXi mi ne zes. or co
em SRS BB AISE £ B 6 Gar Bt QSRR g T Rriee Yoo for te
datzeﬁﬁlht ‘0@3‘36{; dhdScadepares etbe isuagal cesylangi ndue 26 fhocdtd Poist to the
t hat e desi gnated usin opLi.ate
AyspeALY ErERs by e g SRRl 53D P I e pgmulative value
exc830S fRNvertlbsmuldige ﬂfr&hblﬂi thin 8O Ghtd Pok® FRREREateBLoR ifcBision in the
devi ces at_corresponding |ocations or data points,
conygsife && (Lot i on 10, 12 as shown in Figure 14, to

| defHelabs6lRatE @it Salub forttREdSO8RR Ty 1oHe c@fnpgﬁa % anl®\Rrall count
pr oxi mtg engi ne of the present enbodi ment use

tluqs]é(ggt(lg‘&ﬁ eh tag picrseleptad threshgld; @o ﬁp]ﬁ@é‘@dft@ieshold %)ased on, for
exaﬁ@ﬂ:e'é%kgﬂta%@ 6f %' Eﬁﬁ)ﬁ’def 6f WaRls Sadifer @até‘sHtrsnﬂl Qﬁé ﬁ@pulatlon If the
squar ed net f or mul a- based net hod
absglntmonﬁtﬁw@émwee@ L]?hft atsrall ¢oyainthreshald, then the oiﬁtau mmé meaytagain be
I
oo GO R W e EGhibslP BRI RSHE ST mBGr I Ay performed for
each datppeies(16#B. dat a points at cor r espondl ng | ocations on

th arli

HorEpleRiifio Bhae AR dfbdie’ o SURFRICIR B using other
addamndsm atttreatdattacheiqes. THe pw;elgrpoommty yngmgmmys als@mﬂazlewonnula-
basengg )}78%81 %og um rtle%tttlglg 69 E%{ﬁ%sb eprtn?srcl){eiat gltzg rnﬁu;faé Paseé s%ﬁj(‘em gccgrdmg to
varmnem@écm efithe plkasent 1@veﬂﬁb¢k&e£@dmbleaamﬂfohaslesj od exprbssions, to define

curr? ata, or a value calculated from historical
a cqapoite Wyl 04/ 075011 PCT/ US2004/ 004381  For

exarplegamslef inf £t e:@POREY FRMUIaWasddng stefmg S8 br ﬂfo@(ilaffiabk;s may be

ne inpl.enents a mul ati ve squared net hod t
uscfs é%lt’fﬁii aceRUTEG D g e laiene) oe Varﬁg%aﬁe@em% defided for each data
poifiteh el bR Gark @roub! FeF Exadiple, tHRQrdXiMity Bhdide BAY amyzg Whdhahluié in the
selects a first data point (1512) in a first dataset

datg peppiyyion &ydhe paaticplardapping. dpr %awaktt? et fagiie g hedata point

or RBhilthe Hhidber &8 Yinfe§ a QRlcRlafiH SrbFibdsa pMBIudr rédd1td The variables may be
particular lot, and conpares the data point value to a

caledaist for each dpiaIpgint WEheYatasytfer eash definsty an?@&ﬁy conpri se
anyp fpds! ctaﬂQfaﬁ %‘fye W%nalﬁ&d i rh\itat};mﬁ f}ﬁfa?/ ﬁaciljflﬂ: d%"ﬁg lel? Fbktge?ermine

a range, pper ,
whethet thagath @osie msets éhle wcdﬁmeﬁ gritega.afpr a?mymfp rai uspredefined formula

ma§ Bé }e%ljvuﬁd uslir[g thg galgfﬁt@d variable values, and if the formula equates to a particular
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devifiep giornd (he @pHRAEr eicthe Pidfre dhe DRI S ther*g

poi nt val ue exceeds the threshold, i.e., is [ower than
the threshol d, higher than the threshold, wthin the
wa booestold | imts, or whatever the particul ar PCT/US2004/004381
qualifying rel ationship may be, an 10 absol ute counter
is incremented (1516) to generate a sunﬂary val ue
valug o reegpeialuss thodatmpoipiapay beslspigratedrigp nglysion yihg coppesifg mask
datal S @l so conpared to a cunul ative value threshold
(1518). If the data point value exceeds_the
c uifhsa thevrroxiglityesngine eadyogederaterfesed af so1ppAsie magk datajageording to
any ?,9&81% P freds orGEUil E' Yfie Ye@ﬁlﬁﬁg é&ﬁpo@?eemgﬁ(t @ataoc%nﬂ;nsés]é&g bf data
erat e anot er summary value for the d
thatpxorrﬁﬂpondﬁh‘e the osdults tof thendatm epopté@i@at Eor epch éfrt@@@y;é f(amsequenﬂy,
ver S P e
charact rés)ﬁgsh or dh% ﬁ%&%lﬁ%@%}%«aa}d&ah %‘%}gl\%/le )llé %?sgﬁré :Fﬁr eyﬁtmple in the
presbm.t enthiodinteing rthe edrawisie ngslodgia ofey Wkdserts. partmular deYieg locations that

shatF &?‘afﬁﬁgﬂ%gis tgf? 9 ltrlﬁqg %ﬁe{rﬁs Ssgg}seésggiaegr gi{ﬁleg %ﬁ? lgjh failure
rate$. eSL&Maﬂﬁonﬂfﬂioa i intisate Msstidseor plnq:radta‘tstlmnl’thalmabﬁeﬁunng or design

roc t he oxi m | cul at
prodi ch bt R RbEEarL A BAR e A
ex q@e ebrighsitP itk Citd Mby 4166 Bsdvalydad to lgemerax addih&nal nlfi@mation. For
rOXImty engl ne te oqv

o P UROT g Ch 380 PGnEBer gy ﬁﬁ‘ﬁ%?tﬁ 5533%1 crila didforppttems

in thd\@utbiah@bi 1Rni¥RH df ileP ElFﬁlh&anE PhtRYi@N EuchCh’Stﬁiteﬁﬁg d reduce clutter
(1526). The overall cunulative threshold ma
froms afelatiively e épolateda iiptan POHID r FIRARCINE T 0 EFIHRE | AUEAS S?‘ﬁ}“g particular
chaﬁ@tﬁh_{tﬁg R Filth S oLt aviamBhh Shdrdtdrifics. SiHeRomPodie mask data of the
dent |(¥ sets of correspondi ng 25 data P0|nts t hat
predsniapmbodp |f@fn gxﬁn;plqa omay Rr@Bissted to Fpptiadyanehises tq fwooth the
co %ﬁfealjgéskcdé@gl \ﬁﬁ) ?t% L3O dnd l:élﬁTJJs}te HB¥k BSta d%lé&&ﬁexclusmn
ccording to ol ow ng equation: Limt = Average +
zonésSmaj/ efoeoparticuly drrdtmedt, Dah ahat sappositeNmsek daip may3e removed,
1gnorecf“ F &1 A\%(c%ﬁaggco Gdt ﬂ)%ve anc%{xcLée oqf oth&@vls%ahgtlﬁﬁnghgg from other
corposi opu ation of Scal e Factor 1s a val ue
conmosﬂ/eamasib detas eAeclugidr ticte(zmpmmcesh mayedlst ré¢moveyonpfloypgade the

m“@%?F %56%%?8 u%ﬁ%ms an%g%ivggnygéﬁ%%éﬁgagﬁé st'andar d

devhahé @resert clab@ligpeitn thev plogiagtyi engnteemay nlp;aosonfgured to identify

BB S50 huobos AR sl 8y 5 L 8

desigfied ool eleeacparfied piriicutaralbsigiateal. trﬁmt at 1gnoretl hmvanous analyses.
over al | unula Lve reshol.d..is defined est abl i sh

For X ERRdFRUN ) LIRIE 1OFHIGHEY ST TR S PGP hERepplon Jone at 2

seldcRi86@8bn b thd@aRa bidhsanditidba deites, groupoof dev1ces, or a band of
cal cul ation of the overall cunul at i ve thrgé hol d,

¢ s dapvide

medBhRmPOl Blcifder ekl &tk Pintd fibMCaGRARO Dite® dAa! PoinfsOi prox1m1ty
exanpl e by conparing the count and cunulatlve val u

anafygistepd/esvweiehing. e dlg‘;ad),@mﬁq 31y d@,ﬁ@p‘ﬁé a%f:xcthhi@ Eﬁ @gfeqlﬁtab e manner,

such as by assigning values that are out of the range of subsequent processes.

The relevant zone may be identified in any suitable manner. For example, excluded

data points may be designated using a file listing of device identifications or coordinates, such
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enbodi nent suitably selects a first data point (1528),
squares the total cunulative value for the data point

W@ 1®307501and conpares the squared cunul ati ve vRECTIES1004/004381
the data point to the 10 dynamically generated overall

tive threshol d. (1532 t he squared cunul ative
25 LRI SUTARE A PGS Mt ob ko ey R RSERE g, or Offsh sutable
pro&dﬁe fatadegini@ianeleldnt d6Sd ﬁlntﬁé @Bmpédite idaa! Us itRNpleEent BRbodiment, the
pm{ﬂ ngosn te data_ (1534 absol ute counter val ue for

FagEe Py H?ﬁwaa% 96649 ded Agyages qn .6VedH Usipg @ atple calculation
thatClatidek thetﬂ?(b@fﬁh? khifelid 3¢ore SUkErRRe §’pel@faﬁy ﬁ@it%ﬁﬁa%mts w1]t_%1n a user

t hr eshol d a cal cul ated threshold based

deﬁész%l??ﬁg%o o 5%&66@” Micadiée Bt Forexpmmisel] Evicanrahly tbw Tegherr listed

in tRANRS AL $hehnRubiB& 1P WML dxPRsioh ErifehE ﬁﬁ‘%‘é)&éﬁlﬁmﬁ%ﬁ are met, the
val ue exceeds the overal |l count thresh d, then t

dataypeints g ithe exgiyion ganhobe dgeisesgnentiag thmxcﬂlmgnmﬁm arﬁ excluded

frorth R8e SONDRSHdI6edat a (1538). The process is suitably
0pere f or med fofSe each data point (1540). The proximty

endibsepreveisnitzil epging e dhea presanh embodiposii Sesuitagk Cd@ﬁgmubtmgerform
add%onﬁ analggs ﬁg&ﬂ 1.th Q8kdposfil m%Lﬁ &) afﬂe a%%hh?ﬁeﬁ ghag}u%g ma e conﬁgured
myeglnemayaISOU| g

resent ° proxi ize a
for bas edpoysite pufpose, gsewte RAtto rghinbe desmmi) alaiat eemm&kurdz@dnmd duta, or

. | a- based syste ccordin
lde{u?}i I%lre %g(gn ar?cﬁ?/r}eéﬁ 5 gln useénp\%% gé’%%n %uf c??‘?fﬁ? ﬁleo‘?mmmlty
eng@eis mmbmnﬁmedjaf performen PORPOS) \fvﬁgNV&ngj’rom@ kucl-&y based on a

poiffFR G PalirEd g bed SeniiChir P Bo SResa g .

anyResdttihgtl lﬁgﬁé$ ll’ﬁ&-fBaand'ﬁm? théqprésaftl pRSxiMite eBithé adakdhes through all
def.i ned fo%ateac ata . point, in the rel evant

datg-gpints i fhs) qatasety l&rns%lmlwngwa.sﬂsctﬁaﬁr%tmgmié%&&eﬁd checks the

vamead)me idBta tgaeht agaha aP@REHGR! bR dsQf thtdSBo1@RF bik eaéf @Lmea (1712).
oint, for exanple to cal cul ate a value for t dat a

Whﬁ‘bf‘ Hits peit s R Tt FRomb e Selpcted theesheld hisOuifbR fisypelected range,

the PFRWhL SngfhePRhkhGWaBl pdi§ Wirtoundilg 1HahAiRRhAS IR Yol atues (1714)
cal cul'ated for each data point in the dataset for each

Thequmbseaf dasg peips around thermpap datapeint mey bg 2py selersad mimtbss and may

be&ﬁ&a@@éc@r&%t@%ﬁymm@%n?eﬁé' yzed, such as to deternine
whet her the data point neets the user-defined

cr ilihe preximitoenginesaprhes the syewndinef datpeppinte fomdhta poingsexbeeding an

I RPLIEE 3100 s AT Bk 5P g

acc@d we2hiod7 094 38 the datl muentmxcevedmgﬁ influened vales, thenprosiatity engine
..pQi nt_. forlncl SIO In.the
sult%gg E&mggg? é&ggg]ﬁﬂﬁsrh%ﬁg’x%gt omta cor I’ggl S vrzrllliuyes gﬁlg %rtroungmg data
poig®et Imfadd:iﬁmp abe peoxirisk en@neanmy cadjudt thg waghtaasyordingttalthe relative
Iy or techni Th resul i conposi te .nmask
posflioR ST fe ShriBang BifPoist dat Evample il SRGPRERER togorded o a
sunbiil_&hﬂgsd:‘aﬂd paintodantbeeletbahimed agotdidg @nviettier @RCHAnGakdng data point is
adjd%gﬁtn(tlﬂ89%?%%%%%&5%1 ¥20) to the main data point. The total weight may also be
adjusted if the data point is on the edge of the wafer (1722). When all surrounding data points

around the main data point have been checked (1724), the main data point is assigned an

overall weight, for example by adding the weight factors from the surrounding data points.
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characteristics for the data point may be identified

over nultiple datasets. For exanple, in the present
wepdvatiioent, the conposite mask data may il | usPCHUS2004/004381

particul ar devi ce I ocati ons that share

The \%g]]agfltgg{t zll"lql: gltéll ¢ %B? 1’1’18}( *}1% ﬁeﬁf Oel‘l[l Saa?dz &)CD %Sh\lvld‘é%u as a user

definbd fipésaldi (mméxayf ihe Gedgdit ences e3ce<ads mhalnasitom itlet dags point is so
. the facturing or design 10 process, and thus my

de“gﬁ%te%g@aé&to i mprove and control manufacturing and

t egtel cﬁﬁ}poéfﬁ&nd(;sﬁ m@l@%dyﬁldml(fuﬂﬂdranﬂﬁzedab Sittetodata nBdryexexdple, in
e a

to gener itional information. X Le, the.
the DESGHH G ORGSR D P impgieed iSRG pand Suiably
remo$®adrb@s $1 @AL PoRRNST arP &irfaBEN than IaNthiddRoldAtiRE €dsSa aslspdcified
dentlfy or filter significant patterns, such as
thfesh‘?lflt ering to reduce clutter fromrelatively isolated

d@i@erﬁﬁ% BicuRBNAREL DE B ploRfnhil) SRR L AT HB¥hNEmbodiment may
articu 5 characterls{)lcs or filtering data

be ccmgnwg tR rﬁ@ﬁne dearausepire thews and prmewsnisesdles aropps k Taadefine the
groul%f glte ‘?oxnﬁftf Shile s%EE@?éi'tﬁE%ﬁ‘éh ek R dBXRARIiE the%ﬁlp@ﬁte mask data for

0 Spatl anal'yses to snooth the "conposite
a datmavsklt datiséyiegel cioripn- eFer gramples s date paiets ébthseempesiteasack data

may ?9 %{ara%ee«i 1%? %e%&ﬁl vldﬁlleéj fnd gsgft}ﬁg‘ { g@ﬂn@éré/ eTﬂﬁgfolxﬁﬁ'ilt}aEngme

at conposi
begmselmsvadhmg ﬂgrwmeohlte @rssk dcte digr aadammdndtma certain index (1910).

Upor gﬁ%%lg eﬁgg %gg%g é’a B h&ﬁ\{“n ede? ég gtéd%% g%l on Zgr oce@%ﬁﬁﬁt}f@ngme

desighhteo tiiee foavé point deVvihe meude dhﬂaepomtnqmir hdnee aofecuhatva pogmin that
| us t rerelatiyv .
searc%nﬁsr B3 g%lrreégm}sﬁ éheprpglg élraf %}%g‘ér %@?{t da(t:at ]ﬁomts rﬂ})a)t( Iaﬁ:]. 1P >;che same

inde€ N i€ Baodibitgntialtg theosaimdentuef ylso paetd thHIthbshold, or meet

desj gnat ed s in the conposite nask data such that
Othero‘}fts%e‘g%Wﬂas&ﬁhgmthe desi gnated zones are accorded

Pant hi€eladipledsTsi r@d’i@dlﬁﬂfuhétﬁﬁtnﬁfﬂﬁtpr@éntIe@ib@cﬂlﬁﬂntl ﬂle\pﬁtﬁmmhﬁ engine

anal yses.. 25 For exanple, referrin ur
may SegR .S?ﬁr@lyn%ﬁpg idpfe PoHYS havings s %Crf a&%‘%ﬁ ?18 el Haja point
with S€afifel Fdive Q6 Bub®NhO fechiifre Wado@drs sea‘iéHéE" aHi ﬂatla HAinyd ﬂﬂlﬂid the main
devi ces, groups of devices, or a band devi c

deviegrwiihit fire apsshar dete @pinG it e Veleet fven &t %@Ffﬁbgléah&ms fiaga point

is fo@?ﬁ" lisie 31%9&%%}351 §e@ec¥§rtﬁé/ EtSuftereIRGA RIS B 1R 18ask ke Point and
ertain data points fromaffecting other data points

repeatﬂ ther oeéass.t Yhus iz SﬁglilrglVg pEcets analygest a,rﬁgnarlm all gatapoints having
matcﬂ%ﬁ%ﬁleﬂ}%bgg %l(i;% Gﬂd@g;bnglxt%lekﬂ&?&hérrhn@ s S 281o%p. When the

SSI gni ng val ues that are out
recusfvet wregmmng@ ofind absbqngwtn prgn@@sh@sng Tteertpin| @lugnthe group is

i fi i L4
s 05 TR ShEf sy bR BRORE il o nie
compostte neask idsthi rvghemf aldefithe data dfelubs havczheam mrahpd the compOSlte mask
nat 2004/.0750 US2
aata GERYY SRR R et SCeantrin ra PR bely o SERG R et
?amﬂed @fr:cﬁmtmﬂy teh@n@fﬁidyﬂ&ét&mmd) theomksa of sucl givp. Emroe::etwle, the
or defining a rel evant zgne in.the 05|
prosiiny REIROED St ar AR er Dhase P s 2R (Sl chayhe prdtimity
engifi®fnla ?‘Eheﬂ cBAPEke Fhe MY Gﬁﬁhtﬂﬁb‘ihﬁeﬁ eduh g&iou{ﬁﬁ arthiesholdjail remove
si npl e cal cuI ation
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that causes the proximty engine to ignore or

ot herwi se specially treat data points within a user 5
waledounzir ange of the edge of the data set. FOPCT/US2004/004381

exanple all devices within this range, or listed in

file, are then subject to selected exclusion )
o .thaé Ap got meet ficdhneshaldigdbRh. dhe werupamay Be Fastoved fem thegrpuping

ana?gl's i §ny| fuith I8 n8AGEUIORY), 4LRGs Bf rés@t%ng% 08k VRE! foPShe relevant
he exclusion criteria’are exc fromone or nore

groypnig) 3 default yalaep tiok exaueple. df éienfére@holﬂ mempereefedata points is five, the
dhglBEO¢hah
W%%ﬁ&%%%%ﬁ%@@ﬁ%%%@@mﬂ
PoiTdgitdi & dedril vadural é@@squnntw it andsngriogpesr thet reain classified with different
r nhance desired data,
%%%%ab?%gﬁ?589%3§30§ﬁsgCﬁ%@%@??y sel ect ed
chdhaereimyy eogng may merf@mmrysappmpnm ladditibaal opemtions to generate
and?%éﬁ{gptll ? 'cO gsﬂg :rgﬁ)zslk ﬁa{ o) Fot negﬁl%‘l? el éxe cg ggsq ymé:s%ncfa%ag 1nc‘1eu%1ng the
resuffe o€ dleoerddmonﬂoﬁ]mrmgﬁpxgbﬁssmg at Sahelmmg of ﬂ'(mnmgmaa I’cdmpos1te mask

C I te ttern osi t k data. 15 . .
dataRglggr r% ‘hse‘ﬁ) 3 PEVldaerlléSOHf%K) ne i%ﬁle lzltlgg ec&agaﬁ?ts and the original
souroe of(’lhmdaty, il asn’&le slevditssvaghd Wifotsgh tiad fabndiﬁbt&pﬂb@d:s@t $hé fata may

roximzty engi.ne selects a fir
be piolacth Tty o in g iR 6% S Bl SEmne, oo kil g data may
be Iﬁg‘fidéalSto ?10&1&:; Eﬁ’cdn@ Ifor ﬁﬁg& amslysis loh E:Slﬁ’ﬁl?hﬁi)lﬁﬁltﬁ ofiRPd8taOduch as
val ues [ a data point is found, that
exe%’i&% B %F%‘éf’%s‘@ feg 8?‘8 ¢t WER B glegeing opegatignion;the ¢qraposite mask data,
the &6} @84, 06ld A Other apgacpriteOddtaiot o&féglartfétasﬁﬂlfah ?e‘fxrégéﬁtﬁtrends and
0|nts surroundi ng the nmain oi nt :for values

Paﬁffﬁsm‘f}w 12y dag d° uﬁ%}%t&e dafe néPé{tbS Pﬁ%‘fl 0 U5 @1k aPRiRTigte output
syst&ﬁt AcPY Nhrift®or RRuAMMegREECt €d nunber, and may  be.
el ect ed according to any suitable criteria. The
p r &% £hei RrgseahenbrdiBey fonekanme the perapasite mpskideta ipovmbiged with
t
oo S A LRSS S A0, T USRS L Ut S b cmbives
with g% othst gpgy@fprme dettepin|ady patablg swonete df opesiagiple, (e To@posite fmask data
5d f e e,
ey (WP RO e SRR o AP A TalERRH Bl oA bip s, andor
othefrapmpagiie datpoilhe nEeging Qﬁ thg dittmsets hmy\}cael mdi;rmﬁfd inhgy suitable manner,
surr I t n addltlon
soctE VIO o R o RO e e RS . Bl elepge
po§n ttheo presdnt tspstemp ltheocumbomga dmms}m) elatnentF2r4 pmﬁﬁ‘ﬁis athe merging
amount o cconde to a .surroyndin
prods s FHECop@ P aPiHesa PRCeecie e aPesiS Rk HelP "o briginal map
of cepbsitenditmgsudat A ponaapt of Somﬁﬁit@@@mtda(al%.lb&boﬁfehﬂglﬁﬁﬁ@ aata, or
e mai n data : otal wei ght
comypd§ e By Gomale: 1Tt e e i HE CEpese AR Bgment 214
mayGherpé) the Wafr@bsife Il R Mata Wit the bligifil iR dAAEH] R bR BRE R Sbsolute
around t he mai_n data point have been checked (17

merghysivRl 1 WAEER HsaoRporiE raaskidginde fidly merged with tbee@rma)l data map.

ConbteRanmR! & @edﬂllaﬂgdétms an r
onsél(}r? opgﬁdl ng Sl 0| nts. %%‘gm‘wétg%% %gln%ll&w InQ]? regardless of

rﬂmzwwemmm@s { exiyine vigiterne. b pnly menengompositer magoiliustrates a
pattéTH)SuttJT %hltlﬂﬁe Qﬁm{tgﬁilagkg, tHe fxﬂfeﬁrsig Hcthded HCRe Bverit éb%ﬁ{osite mask.
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defined threshold (1726). If the weight neets or
exceeds the threshold, the data point is so
waelewigrsated (1728). The conposite mask data navcnbsnmme&n
further analyzed to filter data. For exanple, in
t he present enbodi ment, the proximty engine
corﬁ‘P SRR £ fge CORRPSTIP yanalysiviclempnt 20 yoay TaeFas the 43¥ 2ok} Fenjunction

w1tl§>faddiﬁ(§rﬁ1 RRIVMS m&oﬁfts&lté ae=Y) s@sr elEx'ﬁ@ﬁ’c ﬁ4trh£>eﬁhal &hta FHE bhay be
as a user-specif hr esho Referring t I gures

irrelegand QEinsignificand. B@Qﬁgpwp}eyreéqq@g{g Figurg He ﬂ}?ﬁ@g@ﬁ%ﬁe analysis element
214eBP kR rbtnl}n@ﬁfa iPfe Q:@Hxi)bﬁtk‘ rn%@k taa Gk o@@rle{pg %aﬁ gt aénglnal data

Sl ze t hem "and renove snmal groups. fine

map gr ig PRl compesits skl temﬂg |tcn emplasize h@gnttaﬁy m]gthd mfegmytion.
datyg,e %@Bsﬂem@@m %@éﬁm lﬂzg%hex;ﬁ@ml;f QJageted&% aqoﬂlgbﬁ{e mask

satisfying a crrterion.
datg and the odgngolatat te detesing a'thathenaparbeﬂaetp@slml@ dumhftropercentage, or

oth&rAREE S f Qlfata eﬁ%ﬁﬂ'ﬁ? gv&%g b%ﬁx?‘ee% %g I Bg il Chg conf?%uatuon, the data

proximty earc ing°-the ¢o
menged knag aindy ﬁl@ﬁuda aleets aMmq: data rpmtrrtshlm gh1a casr tmaspmrddgxto devices,

ovegcjé'p%%g )suﬁﬁcgplﬁ% ge 0 %%1% gc)[olmrf) ?11% gnp‘ g‘%gqenﬁgléna? gata to meet the
requieesl] tgmdtoéds vilb@ fcfrmmdamﬁngndataaﬁomﬂg ERéltBtrimgdatfagLﬁ_é) 2B} thaR@mposite

ateS UrSl e searl.c
analyPs elePio BB st P PR B o e P ppghat overlaps
to apaiffidicnt téate afte tetst’ér ﬂ)hﬁfaﬂﬂﬁ@ iel MEQI dedtespin @6 BﬁgﬂmﬂaiaYa, such as

0 subst ant i al | he sa | so exceed t
50% Rt 3%%%90816% dafa. @ e HPIE Y e ftPfe*amcfa lyrg daty. (E@M)’f lesggthan the
mindAur® SRS 6$m1§bs[t€ dith %‘Véfﬂpi Wik tHe %ﬁginﬁl dej% ﬂ{ér&ﬁﬁ)%lte data pattern
enbodi nent,, pr oxj m té engi ne

may; Be ety SFIB’rlar atr%felalélgﬁ? la%?v% gheacw%q ﬁna%@rswéem% 214 may

conparel @RCATEleMEsetd bf GondRhRe 884, Nhch W ifta @ro}’rﬁw dﬂferefn't Y&ipes, and
i's found, the recursive program searches al

detasmingt wheshes thfdoverap haivieen dhevive godiprsi satisfies fsplﬁ@tgd aﬂ'@tﬂhe Only the
dat%&t%v@@elp@ "'anc‘i%lt Qritde tﬁéﬁﬂ'liiﬂﬁnlglfl cﬁtlm‘fa?rs n{efr%eﬁn ot her

qual i fying data point 1s found ecur sive program
selldemeergadelatsipaube prozideditor an cp@um plemgntt floe owtpirtrio dlagt wser or other

I t S

o588, e SRS, /B it T M B Sk Sposoion

errorradenhficagony atoges or hdarga trencbldpra'tfmﬁonqnomagﬁhmwged daig may also
[LOMPy V\hen t h recu

e GBSl 0 BBl DR S e, o e

ﬁles;erKMInﬁleal ue, t he gr oup | s aSSI gned a uni que gr oup

and t N searches through.
t nd® et SaiB, i R R S S8 grog i into an
ink mb geserdtiv engagn The ﬁﬂcah@d:ngﬁab ?rdﬂﬁéﬁa @iSepk e’oﬂfgﬂkae il @equpment.
fully separat. i nto groups q ont i guous dat i.nts
In 3gifio ﬁgto g ARG R § ﬁdﬁ%@da@?arﬁeéu%r BRY het 'ﬁ@%ﬁ fith generating
bindTRY redeltsebfinkiss AReBbR & f @hrts E AnydstBeHprodedd ofApdNBAtRN thdd Qtilizes

OXi engi ne may count the nunber of data points
theq% g}fQ%/‘B f§p (1916). The proxinmity engine may then

conparfrtichRr RpRefen@fiofdadhdwh Unbt Rsdribe® 36 nd W RIldsRaive of the
. threshold and renove
invention and its best mode and are not intended to otherwise limit the scope of the present

invention in any way. For the sake of brevity, conventional signal processing, data
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neet the threshold (1918). The groups maybe renoved
WO e@aotdoel gr oupi ng  anal ysis in any suitabl e nBCFE82004/004381
(1920), such as by resetting the index value for the
relevant group to a default value. For exanple, if
transpéssionr and ey Tinetipeal agiectsnf sherwisiems (angl comppgents g the individual
opelHti | 3l Xne%{égbinﬁle !ﬂ/?t@glg)snfa q‘log lH%sd d&Xn %&herFﬁlﬂ{ermore, the
every group having-fewer t ta S points to a
congiedfting linesyghowa in cl:m@@qufeﬁgurgs are lttéerdnd {0 @pmggg ex¢maplary functional
e di c I
relarﬁﬁf{% éﬂ ‘g{llflar; gh;fs!ic%ﬂ cé{iﬂlp'ilﬁ%sdbét%&{ L vaﬂ%u% l“b[fe#ﬁe or gff(aln ﬁemauve or
addgivgalnBmetiopabesdtionshipnyr apysiap momeetlcmd dhayi begiresent in a practical
sys%lgf ;%Ega?g’sgxgl(tgmnﬁg%ﬂeﬁ%glt ag, l():egeﬂ dde[c,c Ie&] eab&{é o tﬁ%?e‘?%ng ua Breferred
embddément.e Shdrigss @fd modificadiding mayn hé niadé theweveg, w;titcmc dqmiting, from the

and. anal yzing of t origjnal co siie.mm

oyt BE PP TP ouT G- Al SRTFTFORC PEPRET G- Ayglonted to be

inclidd wighie thd at @ of thegideiitifveatiory hdedpresseduti ¢ following claims.
data, such as the devices on the wafers or the
fabrication process. The data nmay be provided to the
user or otherw se used in any suitable manner. For
exanple, the data may be provided to another system
for further analysis or conbination with other data,
such as executing user-defined rules conbined with a
mer gi ng operation on the conposite mask data, 15 the
raw data, and any other appropriate data to produce a
data set that represents trends and patterns in the
raw data. Further, the data may be provided to a user
via an appropriate output system such as a printer
or visual interface. In the present enbodi nent, for
exanpl’e, the conposite mask data is conbined with
ot her data and provided to the user for review The
conposite mask data may be conbined 20 with any ot her
appropriate data in any suitable manner. For exanple,
the conposite mask data may be nmerged with signature
data, the raw data, hardware bin data, software bin
data, and/or other conposite data. The nerging of the
datasets may be performed in any suitable manner,
such as using various user-defined rules |nclud|ng
expressions, thresholds, and precedence. In the
present system the conposite anal ysis el enent 214
perforns the nerging 25 process using an appropriate
process to nerge the conposite nask data with an
original map of conposite data, such as a map of
conposite raw data, conposite signature data, or
conposite bin data. For exanple, referring to Figure
21, the conposite analysis elenment 214 nay nerge the
conposite mask data with the original individual wafer
data using an absolute nerge systemin which the
conposite mask data is fully nerged with the origina
data nap. 30 Consequently, the conposite mask data is
merged with the original data map regardl ess of
overl|l ap or enconpassnent of existing patterns. If only
one conposite mask illustrates a
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pattern out of multiple conposite masks, the pattern
is included in the overall conposite mask. 35 WO
wQeA5011 PCT/ US2004/ 004381 Al ternati vel y, P€T8S2004/004381
conposite analysis el ement 214 may nmerge the data in
conjunction with additional analysis. The conposite
CLAIMS ysis elenment 214 may filter data that nmay be
irrelevant or insignificant. For exanple, referring to
Figure @QbﬂﬁhﬁﬁmdﬂpDSﬁng anal ysis element 214 may
Kk
over ﬁ)a%g %st%ﬁ%@nﬂg{ﬂﬁetgqg rst%gelrtﬁ%sc’iata%?rn%zeastqwo %agase%s %%tsst ﬁlgtia for at
1mmthnpm$mﬁemnm3knwwmdch tends to enphaS|ze potentlaIIy
5&9 Qfo 2 ﬁ nggs naI SIS e
212 ARy Al t eaP?w thf’ Vi ‘T”Q/ené\fa?t‘ B fhemg tt%St n‘i@ or common
chaideterstei amoipthoditgieal data to deterntne mhether a
particul ar threshold nunber, percentage, or other

value of d oi nts.overl a en S.
on t he étotre] sgst rn&f'tcc(%qutﬁ kalglt Pbaegr%ﬁ,%%;nmg n aqgst dataset
correspohdicte aat@ad cwdnmrfenﬂlataa;eMIdmhﬁset | dd Y SndSIR analysis element is

orr to dey 10 over |.apped sufficiently
configirh ieh 3ahize 3’6%{?8%5 g cagespondipe fiF aaﬁlsarqﬁlsrcoa@paems for
comhwnma@ﬁm£MQmsreqU|red threshold val ue for overl appi ng

data points. Referring to Figure 23, the conposite
lysig elenent 214 be. c ure o i nclude_ on
o1 DR VHOB APCUINE 12 AT GuekEpabe £t anS P Paonents

occ Lq@gbﬁesp%dlﬂg loesions ol biffefent Wiie@s, i.e., failed devices,
in the original data, such as 50% of the conposite

dat.a overl apping with tester failure data. Thu

1A s LAY aTﬁ’“ﬁ‘i‘ﬁﬁ"n‘hﬂt"aﬁd{}ﬁte“bfhe&8%8%’5%%‘5‘]@(%%? glement is
confipieéd BREmPA B sififiaBialiecTadl thél drispdndfigCOMPOTentsQo 8 Hrdshold.

pattern nay be ignored. Sinilar? referring to

Figure 24, the conposite anaIysis el enent 214 may

corpar eAt wor Systdnela8d¥dinetis Mimco nﬂ/‘ﬁ@ﬂe;ne iHdafhPeshSHCE A¥ynamic

data fromtwo different recipes, and determne
threghold hrsed ke tiedabdap bet ween the two recipes satisfies

selected criteria. Only the data that overlaps and/ or

satisfies the mninmumcriteria is nerged. 20 The

mebged Adbd sydgm becopting ioddaimt 4 veherain ﬂpwtmmaeymdtle fsafetermined
aCCOQ&ﬁlg E)t a ﬁtgnﬁep %&%Eta 9:51‘ C%Eljg Ol’ldl gdn%mnel;"tp leO 1% acri C%E)I?

may- be passe as 1 nput 1o ano process,

production error |dent|f|cat|on process or a Iarge

d f ] d _dat. .al .
AR T e TN

configui@l ty ceinpate thertes datal ﬁbﬂhﬁﬁﬁeﬁtalbtaeas tofal tAdestolkt fil es,
or XML files. 25 In the present enbodi nent, the merged
data and/ or wafer maps are provided into an ink map
geger at AQsst SR corliig tb BIAIRPwIRAGH B (RESHIUTE SalBBRBd based on
for. offline inking equipnent. |In addition to offline
'me¢ﬁ@?ﬁg maps, the nerged data results may be utilized
in generating binning results for inkless assenbly of
parts, or any other process or application that
ut Pl i Zeé tepth axstent ypeosding tp eddaiint 4§, wherein the common characteristics

comprise data values meeting at least one threshold.
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30 The particul ar inplenentati ons shown and descri bed

are nerely illustrative of the invention and its best
woreae/0zi0dl are not i ntended to otherwi se |inmt PCEUSHOPE4381

of the present invention in any way. For the sake of

brevity, conventional signal processing, data 36 WO

2004/ 0780kt sPeFh IsRBding 604811, Wwheasis tHeswinpnsitecandlysis lktement is

[ p e s ojmmonent s .of
con 061 5 EhRRPESYSRL SO RUTUATT, (R YRBFHE ] common
chametyrisics. be described in detail. Furthernore, the
connecting lines shown in the various figures are
i ntended to represent exenplary functiona

r ellat i oAsthitpgstan déoediphosilaial lopwhabihnwc&qio‘ﬁ&%halylbﬁ element is
ari pus el nt.s. ny alternative .or 5 additjona
°°n¥%ﬂﬁ%<f 'i°<9ﬁ%ﬂf3 ﬁ?%%a&ﬁgﬁ%{‘a?ﬂw CHRDSE dpte St dssighatedagpe.

be present in a practical system The present
invgnti n has been described above with reference to a
pr éfer r edestERtTRRFRIFINE Oty dd Whacindhn sompesitornalygigyplement is
conﬁ%réfﬁﬁ)eat BRNRME of igMot el acHRA Towd sfeh@hid8o BE ORBpdRite data
_the present invention. These and ot heér changes or
withi the fdpdgnatasizonar e i ntended to be included within the
scope of the present invention, as expressed in the
followi ng clains. 37 WO 2004/ 075011 PCT/ US2004/ 004381
CLABMS A tesh syssern agnpsdingrio odadmpifi whergin the sngrositrearsiysis efement is

confifid Bkl £ bl S By B Bmp Bl B oSt « o

conponents; and 5 a conposite anal ysis el enent

configured . to analyze the.te data for commpn . .
chatact rreeTidh inbhfrd fe R b BB 3R ogRaRe wplysa loment i
configeal ti agotda Gigaifitadce toheseddctedacohiposite EAAPOME Bhsel navalues of
éirst dat gset . corresponds to a second conponent in a
neardy CHREPSYLLYRBP M Sand t he conposite analysis el ement is
configured to analyze the test data for the
corresponding first and second conponents for 10
cofon Ehisftaystenageqrdiag taclaim {4 gyhessjn thersignilacsnen #rgonded to the

selebted@ cOnBositbiRfSh Ittt iD 8djhbtE B by @NHsiSRRRE I FCPARP RERE composite data
_occupy. correspondi ng 1 ocations on different waf'ers. 4.

poinkisas gtfirgfyesiipn edative & the selested cemposite datpenointand hea second amount

if 11D BRP Sﬂeﬁl%ga&%ﬂéﬁltes dgh Wtis la% a éép%@ﬁd %Hgl{’?&h L Q2R RUE Rlected
sunmary val ue ‘for the ‘corresponding conponents to a

comppgieshielpdint.15 5. A test system according to claim 4,
wherein the threshold is a dynamc

16. A test system according to claim 10, wherein the composite analysis element is

configured to remove a cluster of composite data points from the composite data.
17. A test system according to claim 16, wherein the composite analysis element is

configured to remove the cluster of composite data points only when the cluster is smaller than

a selected size.
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threshol d based on the test data. 6. A test system

according to claim4, wherein the summary value is
waledenmioned 20 according to a nunber of test PEI/EST004/004381

correspondi ng conponents to satisfy a criterion. 7. A

test system according to claim1, wherein the

coimposi A eesanaiops aorlimete nlaim $0, wiendin thercethppsitecoalysis element is

contfed S Rrsb It EeghR W Mg PRAEFAma boRof eTMIENE,

threshold is cal cul ated based on the test data. 9. A

te system accordi ng.to cl ai , erein the com

chiéact (P EE™ HSHTHESE C&ﬂ?‘?%aﬁ%@% TPERTPRG At OL%LES ement
confiied!th befRA¢ 8 codFosilOmdp Bl elmélgdd ¢énaidiond Qi 381

10. A test systemaccording to claiml1, wherein the

conposite analysis elenent is configured to generate

cogp.osij\@es@@sgbn@%gﬁ?fjgi@ to the test data having the
conmmon characteristics. 5 11. A test system according

t 02dqster penfiguregfie fest 4 laapidwe seipofiorwoRFIs 4ndisencapie AblRest o
ol QU €hid, OwRGGRT d GOAT 8sbnt £ MBdhpdnlnt d t

datagéggr]rp?os?{e dééta Wl&t h%r?ﬁ)g %zsi ghat ed zone. 1£ A tsecg{reSpon °
compyisemisiin athegeth ofgomponsinti and11, wherein the conposite

.an%| gosﬁllp%sﬁé eagglggis | Semdt? n(fohg r@dj th oan@lé/zé etﬁec‘ttﬁsq NgtLfor common

i gnofe “and accord A Tover s gni ficance to the
charaonfiss dreorgahacoriddpandidgicompbrentdesi gnat ed zone. 13. A

test system according to claim 10, wherein the

conposi e _an [ e t o1 c L.gu 5065 t

spati al IAatrei'%I éﬁ&z‘ %ﬁgljtd%lg% gé’}?%’gszuot gém; g%a{hg%gh%{gﬁ% ?estﬁ‘onens
occyyhoaespanding ticagpns on differamt w@ferswher ei n t he conposite

anal ysis elenent is configured to accord a

sigpi figan i i L L Qb4 @fbment i

on20a1 A2 g BB FHEE LA ATPRR R A AR a3 2 ment i
confiysédio campare di snopntagy vl foy the corvatspanding cohnposdngip ithyashol.

accorded to the 20 selected conposite data point is

adjusted by a first anmount if a first nearby conposite

data. pai st kpstat aacdrding tto phdmt 22) nwireediatthy ghreghotdhés a dynamic

sel ect ed conmposite data point and by a second anpunt
th“ﬁSIFOl“fh"ée‘s?l?@‘Ft?%ﬁar%y conposite data point is at a

second position relative to the selected conposite

data point. 25 16. A _test system accordi hg to clai. .
10, 2uhodiest SHHER AE7ARIEE Feaifioly SHESH raREmIY Vil if fotermined

accGARE N hGHD A f ERIRVL R cfitcbSinBing @bmPEHERR IS batisHad @iterion.
points fromthe conposite data. 17. A test system

according to claim 16, wherein the conposite analysis
el BN Al St system according to claim 20, wherein the composite analysis element is

configured to compare the test data from different datasets to a threshold.

26. A test system according to claim 25, wherein the threshold is calculated based

on the test data.

27. A test system according to claim 20, wherein the common characteristics

comprise data values meeting at least one threshold.
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configured to renove the cluster of conposite data
points only when the cluster is snmaller than 30 a
w@edogotwdl si ze. 39 WO 2004/ 075011 PCT/ US2004/ OP2B832004/004381
18. A test systemaccording to claim 10, wherein the
conposite analysis elenment is configured to nerge the
conposite data wth another set of data based on the
te data. .19. A _test. system.accordi to claim18 .
f urther AstisTiel b RInE W GR 2 Sferb e Gufepft Mebiisctpment is
configured ab egeacraenpaspdsite 2@ acvotdie) 0y the eestatagetlaving the common
hcogpotsite data. 20. A test system conprising: a
ChapaSt &S confi gured to test at |east two sets of
conmponents and generate at |east two datasets of test

dat a, erei n conponents from each set of copponents

cor¥Pes pOndstSEsen GCOFHRS Reiitie 48n WBerRB thesgqrapogtie analysis element is
conSiSIBORAE ST 2 ABH AR B BAPNE [ddta HiBEENdesignated zone.

configured to analyze the test data for common

characteristics among the correspondi ng conponents.

21307 1 A5 SYSLE MALANL & Ami0, Ghabm tﬁ@coﬁrqgg 1L lement is

correspondi ng components occupy correspondi ng _
configiered toaisleat onp fof agnont andadcsexl. a logvep Bignificercst tosthis temposite data
wﬁﬁﬁﬁ%&@%&&m%ﬂmﬁéa!”121’ wherein the conposite anal ysis

el ement®1's configured to conpare a summary val ue for

t he correspondi ng conponents to a threshold. 23. A

te syst.em accordi ng t l.aidn 22, wherein the . .

t heds hondnsogeg pfotint & G Bo Fhers Bt ot iganebgis cloment i
configirad to3f3rfadn a ApdtiebinaByis of heaompodicdgtat 0 cl ai m 22,

wherein the summary value is determned according to

a nunmber of test data for correspondi ng conponents to

satisf y Adte@ilshdt€h iaOdbrdindto dniln€Bl whNEAHR netsilé ABIYsR clement is

claim 20, wherein the conpgsite analysis elenment is
configured it PeFQFRE St licgRFaioer siestadecamngsite, dgtp PR bpscdr @nyalues of

neaflAtcdmBbsite liBtaPoinfy €shol d. 26. A test syst em accor.di ng

tdo claim 25, wherein the threshold is cal cul ated based

on the test data. 30 27. A test system according to

cl asm 2Q, 1 WSS hcERBing QPR SNALRGE tieSdik G ficantQIRb]

dat a valgggnﬁeepiﬁg é?gleast one tﬁregﬁg%%ﬁ %8£€€?%hﬁgt0ﬂw
seleped 4p0peiie HapQOinSe ednsed 3 1first28nount ifes firss psarbyncomposite data

poilgtﬁi %ﬁit&%@giﬁoﬁ l‘e‘ﬂtfpe 28 thevé@lg&gd &rﬁplagitec&@ﬁoslﬁtta%d %9 %l sXcSoina amount

if the first nearby composite data point is at a second position relative to the selected

composite data point.

34. A test system according to claim 28, wherein the composite analysis element is

configured to remove a cluster of composite data points from the composite data.
35. A test system according to claim 34, wherein the coniposite analysis element is

configured to remove the cluster of composite data points only when the cluster'is smaller than

a selected size.
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configured to generate conposite data according to the
test data having the commbn characteristics. 5 29. A

W e®i/0%3pst em accordi ng to claim28, wherein theCT/US2004/004381
conposite analysis elenment is configured to accord a
designated treatnent to conposite data within a
desibgnatedstzpatan a@0rdidy toedtimABswhdreiaclmocotipogitd anatylsBietament is

configpd b i CSBRURER 5 2B G G REH ob Jpeg oo

| ower significance to the conposite data wthin the

designated zone. 31. A test syste ccording to claim
zs,s%mer‘\ereﬁt Prem: el & alﬁlaf 36 Qr@?remnﬂsg@ an output element
confifitéd @UeBétatt @ cHRPSME Map idhatingdthe ARALY Soifipdifte HAE.
conposite data. 15 32. A test systemaccording to
claim 28, wherein the conposite analysis elenment is
conii gunedethQ RAF &Rtk RmidodMididrs 3pmpridify:2 sel ected
conposi te data poi nt” based on val ues o nearp%
co%@@m& atglgesh tyyeidatesets oftegiadatynfar e deash Bioespisaelceanaongnts; and
: i ' Fgnd fi rded to the
B R R L R e T
amount if a first nearby conposite data point is at a
firgt paqsiti relative to the s ed.c ' daf.
ot andByoR sl Sl G p R AR b fon SRl o e
set cargopRidt @ dsdcand@iniioners i@k secosd santhdpmsiyting ther testakhtavwemprises

" fo. the selecte onposi te..data point. 25 34. A test
analySioe e 368Gl iy 6 BRRISBE TOHORY, v cobhpab LBt common
chambRbimiekss elenent is configured to renove a cluster of

conposite data points fromthe conposite data. 35. A
test system according to claim 34, wherein the

COMPOSi 1A nRARLYSE SesBh€ MBEYrdihS to Sfhirh OV, iveleresl thed fiks® HAM &econd
the cluster of conposite data points only when the

COmPOPEQOCHRY cOREFNoBAIng fpgations og differbakrze. 41 WO
2004/ 075011 PCT/ US2004/ 004381 36. A test system
according to claim28, wherein the conposite analysis
el édent 4 methed e tgstinedaccerdingrig eclaimed % ovhgtit aralyrangathe test data

con‘m‘nts& CQH@%HE‘}%I a s%%n% vEIRS for hﬁ%ﬁges%gn&i%?c{xﬁg)ﬁleﬂ%aa thiefhold

test sy according to claim conpri sing
an output elenment 5 configured to generate a

CONPosI tﬁxe]%‘lgt%g(% b ‘%elsynql Qc%ortdli]n%ntg%fa eﬂl,cv%l ot Itﬁeethr%gﬁo?d is%gdynamic
A ne&thod Tor testing Sem conductors, conmprising:.
threshold based on the test data.

43. A method for testing according to claim 41, wherein the summary value is
determined according to a number of test data for corresponding components to satisfy a

criterion.

44, A method for testing according to claim 38, wherein the composite analysis

element is configured to compare the test data from different datasets to a threshold.
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obtaining at | east two datasets of test data for at

| east two sets of conponents; and analyzing the test
wa@l210a/0f11 common characteri stics anong the dat BSBEUS2004@4381

39. A nethod for testing according to claim 38,

wherein a first c onent in a.first COlL

oTh s QcBRUOLSIBRBREe ATE sBsRd*obero i BB R B utaced
based et est d@at a conpri ses analyzing the test data for

the corresponding first and second conponents for

common characteristics. 15 40. A nethod for testing

aGEor diNgmb@os! R Medithg MRS @Ing td1ecldit BB, awbersiaC ditd common

conmponents occupy_corresponding | cagi ns on different
charagtgtistios comprisexlafpetahissmeeing b bast 9ge g’&s ‘i’lgi ng to claim

39, wherein analyzing the test data 20 conprises

conparing a summary value for the corresponding . i

cotponenteethad for ttpting retauding o chrimedh Jarthes coppEsing generating

comp%%ﬁ% (?falq%: Q&?{Td?nggth g‘}eg};sg data %geﬂthﬁ cSifioh Brgsholstcs s @ A

ase e test data. 25 43.
met hod for testing according to claim4l, wherein the

su ry, val.ue J s, __.determ. . dj 3 :

¢ el G R e RE SRS ARE0 e e yRlie dat
inclu@éd dcesrding.a dédignatededatnasht foaontpesitei day veitivoa désignated zoheai m

38, wherein the conposite analysis 30 elenent is

configured to conpare the test data fromdifferent

dajgset § nigthdd fohtesiaidalctordihg 1Y\Elatf) @8/ Withéli hecording the designated

PCT/ US2004/ 004381 _45. A qﬁtho for testing accgﬂﬁiqgn "
treatpgnidpelpdes 2ileasiaps of ignqring 2phrsseriiies oY LUFHHFAr Rl e composite
data RAGEAHO B RGtcli66te. dat a. 46. A method for testing

according to claim38, wherein the common 5

characteristics conprise data val ues neeting at | east

ongy t hr%%ﬂ%&i Eﬁl festifly IRORA 0001aiheH1, | Hihed C6RPHLIAG péforming a

claim 38, turther conprising generating conposite
spatidbdmalyas oot qogppositetdata. t est data havi ng the common

characteristics. 10 48. A nethod for testing according

to'-claim47, wherein generating conposite data i

i n61.udes racthod Girngsting desirdinatie ¢laim &g futher compiigingoagoprling a

sign&g:tg]?qe\rl]%tagi&%%c?eéi? %‘%’iﬂg’gﬁ% ﬁigtfl ?P]%Q]g :bas%ﬁéc;r@rﬁﬁég?éggr}%%gcc}n}?gsite data

poingiesi gnated treatnent includes at |east one of
ignoring and according a |lower significance to the
conposite 15 data within the designated zone.

52. A method for testing according to claim 51, wherein the significance accorded
to the selected composite data point is adjusted by a first amount if a first nearby composite
data point is at a first position relative to the selected composite data point and by a second
amount if the first nearby composite data point is at a second position relative to the selected

composite data point.

53. A method for testing according to claim 47, further comprising removing a

cluster of composite data points from the composite data.
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50. A nethod for testing according to claim47,
further conprising performng a spatial analysis on

W b@4pooeposi te data. 20 51. A nethod for testiPQr/US2004/004381
according to claim47, further conprising according a
significance to a sel ected conposite data point based
ons4.al u&snethom@a‘rby/cirgowpoxgingetodmim Showmrsin Bmoving the cluster

incl@%%?r}ovggﬁgé glgétl%rn% &%13188&5% Id? p{)ﬁlts ?ﬁl t&le\é'ﬁl%{e? Srl:%nahgr than a
seled@t @zepoi Nt is adjusted by a first anDunt if a first
near by conposite data point is at a first position
relative to the sel ected conposite data point and by a
sesond AaneHed fdrftediing atdoidihg medlally 400nPpMSH t@nERing merging the
point is at a_second P03|t|on reI?hive to the sel ected
°°mE‘2ﬁﬁ‘66%t'rlt“@th(f§f’%‘erp?§F pfydatadgsedon the 160196139 for testi ng
according to claimd47, further conprising renoving a
cluster of conposite data points fromthe conposite

dabe. 48 mEshod bt/ tcsFise pecoping (S8t SO0MIBAr comprisigg generating a
cl ai m 53, wherein

com?%ﬁ%%%ﬁé&%%e ~?E§%§$9?%% Sggg&?enDV|ng the cluster of

conposite data points only when the cluster is smaller

than a selected size. 5 55. A nethod for testing

according to claim47, further conprising nmerging the

conposite data with another set of data based on the

test data. 56. A nethod for testing according to claim

55, further conprising generating a conposite map

i ncludi ng the nerged conposite data. 44
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