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 PresputAisClostTe M P OF giveR E‘ﬁ‘i’

I\/ETH(I)S AND APPARATUS FOR DATA ANALYSI S

CROSS- REFERENCES TO RELATED APPLI CATIONS 5 Thi s
application is a contl nuation-in-part of U S. Patent
Application Serial No. 10/154,627, filed on May 24,

e RS AR S s, par

of U S. Patent Application Serial No. 09/872, 195,
filed on May 31, 2001, entitled METHODS AND APPARATUS
FOR DATA SMOOTHI NG which clains the benefit of U S.
Provi si onal Patent Application No. 10 60/293, 577,

DATA SVEDHOPREr BRERCES S kel R R AERE . Do
NOThis Odpp8tatibB8is 4 ichetthubion-thlpar? G0 1J.S. Patent |261ib40HCE S al No.

IO/IQ’L\I%_}APEQGR;ATU%MESJWD% C&J\ITRC]_ AND ‘QE_PLYSI ?%A’%[r}g FOR .

SEmeMDU’@rok BHETIRGO XhicAM Ial éo%@nud‘tﬁl‘ﬁ%z ND. S\Fi%&%%hcauon
T PROGRAM ANALYSI S AND 15 ENHANCEMENT; and

Sorg] Ao DT b5l BISkOTMEX P b20P b ep¥ilet METHES NI ATPBRATUS FOR
DATA %M@@mé Owﬁlbﬁ clafié{ £8tbeh tof{Ib‘ ?I PloGRfAL ﬂét&&' @p}ﬁ%&on No.

conflicts w t ef erence cat1 on,
60/26K577, led ity @ 8V metied METBODS AaH AHPABRATUS FIGR [DATA

M angﬁ;g?s QGE g%%ﬁgp\éi’%ﬁk@&ﬁ&w l%e?ln%tclz%n e 3011’ 2001,

entitledETHODS: AND ABPARAEHE SF OR TESTUDATAIGONTROL AND ANALYSIS;

o SO ATRESRIRE SeplBBT O PR R s, o, e

METHODS! SANDYH)ABPCKRNHITSE CRORCI TBST eSPROGRAM ANALYSIS AND

e ROLERRO o8 B e538 o BEhPHR Bt e TPleaRF by SBFRET " To e

extedli fHhe Iﬂ&aniaremﬂ'ﬁﬁﬁbmrs cbﬂﬂ1bf§eﬁith fany Aefepnodd applicativh, however, the
caorrect the For l e, the conpany may gat her test
'?}@ on each wafer anong several
different lots. This data may be anal yzed to identify
conmon defi ci enci HELD-OP IHEINVENTION:f ect s or
identify parts that may exhibit quality and
perthe inyg mfeliaﬁét%@faaﬂﬁ'el}’ﬁlé identify or classify
user-defined "good parts". Steps may then be taken to
correct the p@@tﬁﬁo@ﬁmmw per forned
bef ore devi ce packaging (at wafer level) as well 30
as Semitondueqy| mﬂpamies)ftesasemphheym( fo exmslret that ).he donhponents operate
o}y Yt ot b e o b3y, i

may -indicate deficiencies in the. manufacturing process. Accordmgly, many semiconductor

(D

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 pattems 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 typicaliy performed before device packaging (at wafer level) as well
as upon completion of assembly (final test).
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*@00002* Gat hering and anal yzing test data is
expensive and tinme consum ng. Autonmatic testers apply
signals to the conponents and read the correspondi ng
. output signals. The output signals may be analyzed to
d éGatheringandaelyring testalatedprpxnsasive 4nd t@mmmn@gp A@rmaluy testers
sop 3G 6 T Sommp SF] S8t BhrEpok TRl i Thelilput senals
may He canalpmdetmt detemiinee wbétherf the mmomwsusomquﬂgepmpqﬁyat Edch tester
10 ti,nes. Cons tesl f a S|n onent
seneqis | FEF oliB 3* P FpLereBelel Hen Yy i Bom OO REEER g ot
compbﬁ%tpdndl’&élﬁommaéwﬁlay ‘mﬂrepd&mdll’ 10aikss @oaﬁdqhertf@si &s'sof a single
may be cq t.0 e sane,server, or Nnous
compTRERAReSOReI 2000 eI BscaS Bbdese oy rE 107t FRtiesuponents an

hour tah@ s@l@m testda@ma? bé %nﬁdéﬁid&a|tﬁd’sa§ie®eﬁ§r,taheenbﬁﬁéus¢&10@nﬂ f data
dat abase to Tacilitate the mani pul ation and

m““a‘??ai“?@fls Rythen, do gracgss e slatag the; ssrvsr Ssaly staspsathe fest data in a

datatﬁ@é ﬁ)bﬁéﬁrtat@ AREHSipulh B hddCanalydis (dFGhe 8AtR) @&a@ﬁﬁ@ 'cBﬁ/ventlonal
as time to organize and store the data.

_datammwrs@eromqwe farshen stomage ¢apasity as Welk as Hmetp erganize wbstore the

data.VO! une of the data may demand significant processing
‘power and tinme. As a result, the data is not usually
anTheyanalysiavf the gathered dataris alsmdifficylit Thevilmue efithe data may demand

signi%ié é%golsc’:leéé%%lvxgﬁ% tprgé WEED retsﬁlitt?é’ é‘aﬂas 1s%rob a@% gﬁ'i):c’zg%t product

evi at'e Sone
run timeyanis amstead typmahymﬂa&yzbdh betoladretedt moisior h:eoth&rémtchess and

di sc dtheres zing less than all of .t t
oTE alifvists Serf 2 therd BuiFas o€ Bpbahs sl rinté S R Bom e
testehaemfdudlkdﬁrd:ﬂﬁnbh @1 et\m;hl @cmgﬂmmgﬁ tiee dz?abﬂdweva-aaﬁﬁu'tdaghat the
es the et e under,standi ng of the test
rosu a0 GRATERs (TGl I ROSEIOE PR o a6 & Teslt pagpling dogrades the
comphafeamaﬁﬁtﬁﬁmgedtba/tehth&ultester is retained, the 20

sheer, yol une of th resents iculties in

2 g PYon then e, 56 RE e Plrpeored dberg%re%wﬁagmd, the
sheed ROhgIR 3f MRRY te6t0 B4R plesehig NdifficGHies ih RbhAYIRG it datboéﬂd gdierating

devi ces, the_ testing process,,. and the nmanufact

- meapipgfub gesulth o (Theppta, may Goptaim, sigpifieany dnfgrmalion; gbgpt the e dVices, the

teshﬁfkak&@és' lhy/ theRdnd Bsthdinbd prokéss th@&Vnsf bé h@e&m@ Yipro9é production,
however, isolating and presenting the

reliabilifs; 1and pasting. ¢ It ek of $her aragungy oy cifplpting and presenting the
infofn{ioh B3k QSkr otzgqoﬁiérfgﬁ ﬁalleﬁ%ﬂg“ ring the test data

presents a co ex an al nst I Ng process. A test
enfurtheomorsy eqﬂam the tast datp PLgen? complex and painsthlgng process. A

o L BB Ay BV oy PR

comb?ne\tnﬁmd ©ecaiyd the OIxtpgg fr;]lgl:ie Tlﬁmin'bgmmdeqlﬂesctpéle Vepecraomﬁflﬁwo ensure
e Co

Rl G P SRS SOPRE R mbesbiLle o W B oy e thodmely

complex Grtegiatsd citcuitfintodeds 2 lagel niiren lof Gests Bideaulis) Prépating the program

oramSOendset e design and nodi ficati
dem: ap}tp%ve Sesg&s é‘f‘f‘s?’g %‘%/Pns Li"f‘?v(fn p aﬂ\q&aus,lfacltory solution, and

optimization of the program, for example to remove redundant tests or otherwise minimize test

time, requires additional exertion.
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elemgn :

optim zation of the program for exanple to renove

redundant tests or otherwise mnimze test tineg,
~requires additional exertion. 2 SUMARY OF THE

I NVENTI ON A nmet hod and apparatus for testing

sem conduct or s ACBGMARYGOF THEANVENTI®pect s of the

present .inyention conptises, a fest system conprising

C 0P R ERERT A0y PP BiraPS D PEL] TEB s RS Pt the
preseflf irehtichiMcombRses N lesb NGstélAt chaiprisingNeoritite Mkt SHRIYEY element

be confll%gred to 5 provide the data in an out put

configirpdhfor analyre data diogsmets thencoe drfatels e FlayaiAm ) teopfisured to
proviR&thk WafdBin 3n oipRt eﬁérﬁ afRy ébﬁipﬁsiie%\adzﬁﬁfy%fs%él&%#e &3Sy Peorms a

Jdrregularities in the conposite data’set.
spatial @nglysis toddendidy pattemns|apd ireguladiiesiin theespmplosite dagresetit Bha gomposite
ot EANNIAAE il ool B h1Bh oRER Yiche 303} By vt
such sy st @ngtert deteation reysteh eand capaxslusion diystem, #nadfingithe cdinposite data

site al s e nerged int ther data. 10 BRI EF
analy R (SR R BERERRRERD o1 2oyl et o
under st andi ng of the present invention nmay be derived
by ref erri ng BRIEEFIDESGRIPHONGF AEBLPRAWING and t he
cl ai ms when considered in connegtion with the, .
f o} MSTH Gognplste Pﬂfiqrmdang@f fhe prrsent mygRtenmayhe desived by referring to

the deAbE dedetifsor B HRNABmE UHRA T Ondi®d8d il Corkicblidn™vith the following
el ements throughout the figures. 15 Figure 1 1s a

illustpatiye: {igaresg Whishomay nplebe 1o yepjes mLdkec eferenng numbers refersto similar
elem?n?PﬁHugh ttﬁJ‘ﬁgu?és.esem i nventi on and associ at ed

unctional conponents; Figure 2 is a block diagram of
elTagwred ds 4 block dagram ofp tesh eystems accaxdingtavarigisqupestsdf the present

inveﬂgoléﬁﬁe&n{s?&ﬁ?béﬂfnw‘%&?%%x amfor a configuration

> gur es Tustrate a flow di agram for a
s Ujigire dasa bllockidiagramredelemients fir opemting the @sfiystame 5 i s a

TR O R S B Bl

digyresd A-Cl illastsappilewdiagan foud supplealental data alabisizrelement;

Figure 7 illustrates. a flow dragramfor an.outpput

1 S i e B o vl B £8p B b - Spute Py
arFigotesn6AaB yfusthem illugwaié hai figw sdisgremm fo? n aappienibntd data analysis
various aspects of the present invention; Figure 9 is

| ot of test data for a test of nultiple conponents;

Fi Figure 7 Ilustrates a flepdidpedid fok kipbutpiit eferéaf;er havi ng

.tiple. devjces. and resistivit rofile for the
%1 E 8is a flow %ixagram ?or operatslon 0 a}{ e empfary 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;
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Figure 11 is a graph of resistance. values for a
popul ation of resistors in the various 30 devices of
the wafer of Figure 10; 3 Figures 12A-B are general
and detailed plots, respectively, of raw test -data and
ofigures 12448t ave gensral tand gqgleé riess, regpectivalys efswdlestidetesing foutlier -
cetedlofHgfert Gor B Gichs heideR ofm @Yol a0 am of a compost | &
anal ySI's process accor |ng to various aspects of the
prEgwentl3i wvee Abivodiagrem Fifgr cempobite sinalysis prpcass agkonding to various
fa point location on three
asPeCtggfrtﬁggm%e%%m\('gn&\%afers Figures 15A-C are a fl ow
di }agt[rertnamd diagrdra fof arrqirwemagvd data peintridcationven thepe aemesentative
afcorrposlte data anal ysis process; Figure 16 is a
Waltl agr am of an excl usi on zone defined on a wafer, 10
Fi gigires 13X4 Braaefléw f disprareli an@r fthart rélatigow mdumulauve squared
wej ght i ng process; Figure 18 is a diagramof a set of
°°mEP<§tt%1d"6‘b? YISPIRGeE%t s to proximity wei ghting, Figure

1 9F1 a6 id PHaLhRF %Hbﬁﬁusﬂmcﬂoﬁé i&ned8h 8 Wate2n and
rati on _process; Figure 20 is a di agram of a set of

c | ﬁm& LTASR age dlowdiagam efa prpzﬁmaw&zhb@g PEQSESS;
fi t
! #1%51@ 18 di Eaﬂwf% s€tof | g%:a gfaﬁ'tsas% pr i Ztg w%ﬁgh%.gé

poi nts rrerge usi ng an ut e r
Fi Bigure 1935 4 How ddﬂgagr ofrn alifsten dstecu@fand ﬂmhpm precessner ged

: usi;i 30 iy t? b ch?irs eoffgfélgtt%ﬁ%% a w?ﬂ% e&% ﬁ&e&%n aﬂcijﬁl?tétlon,

are~di agr ans rged usin
p eFigmmZagea diagrainagf a sntmf geta pomtsasqrg@i ustigemmhsaute metga@rocess

ure areLIIust §df I|ce({‘¥ and cl rltgr
ei TR e ﬁ’é"‘é‘égsamy 8"“‘ e T ?P’F‘ 28 Hocess
andexanpl e the connections and steps perforned by sone
of _t he e s in the f may, be e erated or
O ey SO S ettt e oL R b oo R Fert Rl averiap
mergesesseandi ng of enbodi nents of the present invention.
| LED DESCRL.PTI ON Ok, EXEMPLARY, E NT. 25 The
o BLIERS: T B PBVFoRoRye GUSHEER 10b R P9 ey OBy’ and Have ot

nece‘ssaﬁ@t Heefl dtavhl 10G6al6.0 FpOsHaiibk, &ietonttiomisd rsfeps pé&formed by some

of e e 1 SRR AV OREof B A P OF TR g elements to el

to mgﬁm%a&&ﬁmﬁﬁglsf HhoREndn® J7eH (REsEhi ieentiBRCi f i ed
functions. For. exanple, the present invention nay

enpl oy various testers, processors, storage systens,
pr oCeSpEPAHY DESCRIPTION OF EXEMPLARY EMBODIMENTS

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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30 integrated circuit conmponents, e.g., statistica
engi nes, nenory el enents, signal processing elenents,
| ogi c el ements, prograns, and the |ike, which may
carry out a variety of functions wunder the control of
one or nore testers, mcroprocessors, or other contro
evices. In_ 4 addition, the present invention may be

d ) e pr, !
addition, the pregent nvegHon, May; b PRetEgsd 4p o with tagy tnumber of test
viRaMeRtO,NBRN bfoh Sy EnE t; CérlePE& niptarf LB
‘_m exempl ary appl ?}:}at.i g%%rfgﬁtlﬁghgiazv%ﬂﬁt ?%rr]d Furtpﬁg%(ﬁu%?ﬁ%r the
invepfias &irthernthe praser imveptienprngmplay ammHseher of conventional techniques

VAot i i t,.
o RSB O SENRIGES oo SRi, AR e D RS
t hRefeiring . to Figea¢ di i method aid gppastds, acgomdistghtodvaxivds aspects of the
S r-di . yar.jous .aspect f .the r nt
e BB A BRER 080 ok L AR o Tyl B e
autoh@ifr testveqnipnent @EE) rfod @Rtingsweaticoaductarsit firthieiptesetSémbodiment, the

' nt._(ATE) .for sting sem conductgrs. In the
test SHDATR b bt 107 20 P SoBP Bt ORI 08 Ty S8my100 may
be cgﬂ@m’o d fbP Zeseing a?y emﬁpcufed ?us 19?5§11?Ea§@&1ﬁc$ﬁkﬁcfo@$evitﬁy§glg g1wafer,
: e C igured for testi any, conponents :
oo, g‘l’#@% @gf?ﬁi’:‘g ﬁaﬂg Spr0T RERAT c%%culﬁ?[] gr \H&%@aﬁ , srg’%ﬁméi r Byhe present
embSdIRMERLS the RO GBEE 106 Cb@PSse Multiple AREorRb® 6kduitC@ls BFmed on a wafer

opti cal s %iens, In the present enbodi nent, the

°TP%%ﬂ$gHE eq PP UES PIGVIES-rul ti pl e i ntegrated circuit

di ¢Re {eSEFE6h QiaBly WahiPkisesUny RaE K§isHerdt thR R E8nponents 106 and
circuits or devices. The tester 102 suitably cd%prlses

BeneE{Ss QuiRkt deguicltiam to thatestings t Bheclsrpto H¥nhmey ToBpHsRia conventional
autoRSRETREL SuQHiPY ireflal R ffbALLY GuitaBiyt %ﬁr&t&slé' &%_iunzg'@ with other
a 15 autonati C

‘tester 102 may conprise a’conventio
equipraestt éor facilifatingthe testing: Yy tester H2traay, bessalicted pndibinfigured according

to thg Bﬁﬁahmoingogm 1084 bOR« %&%&g %%?Pﬂ%bgﬁﬁg{? c%igcrria.

acilitating the testing.
seTkectesyr 402 maynopegate dul canjunetivn ngith tie tompyter syisteud 408 to, for

e n t her .

s BONEN ek £ s SRRY BRUL e A st s, o

instruchioputecthe teatend 2 ithplemextrapsrtisticat pigdirepdrid] tester partimeters, and the

like.fﬁlgﬁ?lgr;%%eng %%gédgﬁeﬁ%@ ltc§8t L?téras(]}"gtgmpl]log \?gcggvrég /E%trer Szi(tg %%Enethe tester

102 iand tpetfotmsomaioud datacadabyBisefundtibds ihdgpbi®RIN off the tester 102. The
s%ati%tiqﬁhéfn?ing, contrQI_tﬁster pargmstersﬁ and t he

CompHZSYSiP SBrERERFRS AFEF HRehtaemere apys dad ramdheigster 102.

The 36ifiput@a9stsre S 08 @Rl ompaitaa fpaiteldtphRs IsBéh asldpersdddl computer or
rforms various data anal ysis functions independently

worl3fatiph SOpREEiER o TR tworlied Wik GLiewT 105 40 ErPhaREs Samely with te tester

102.1 M| SNERIrSatide SudoliPidnt the RBHpMEr SRt AY 282 BE Sorhitttd from or
the tester 102. The conputer system 108 nd€y conprise

integgateds intp Atker componeits of (bt tess systererHOnand wemgyat Runctions 2@y be
rFMRIEH B BECDmPSRIRE S& 13 WOr ked with the tester
pe 102 t% exchaﬁge s?gﬁgﬁgm% twr? %'tester 102. In an
al Tlear ¢panuiutes sesidmo dPrinstudes hprocessqruitl@ and y sneemorg 082.1fhe foacessor
j o A r i .he ents of
110 Shbe B8 ! SSe proSd AU s 3 ToB AR 2RETRAIORIS of ‘Advances
Micro Devices processor, operating in 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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' appr tleél?ﬁmo %’qqesa

performed by other conponents, such as the tester 102.
The conputer system 108 includes a processor 110 and a
menory 112..The processor 30 110 conprises any
sui tabl e processor, such as a conventional Intel,
thorola or Advanced M cro Devices processor,

erating in cg&iunctlon W th any suitable operating

throRrReeses 1 1QysHéelbese rdonya¢oess memory (RAM)
or other Biitable Stofdge BYdtotn, o Qo Mk Th bartihikr, HYREMS 161?%6 iR present

appropriate menory accessible to the processor
systemyjBHudRs aafataAreRsmatmmasy SomeomineyandReegiving infotmasion and is suitably

confighted ¥ith SurfitiSfiaGfachy & ﬁmltate%? §éeg ol Bf %tc%mpl.l{ét %08

particular, the nenory e present “sSys
i e thechsesent efrbodiment ﬂgemmmﬂ 2 l‘ngllldest aapaaity farstoring output results

f SUI onf.i d with
recelgeg;‘{ﬁn)é Ihl(@e %eis{eg ég% {a:mf% 1?8!1&1%?% a?ys*s Lé)lg Eeeslt g?t? oh2memgry 112
is copfignped for fa:0Stordgel andt ﬂemepxlecsfemt datdaﬂﬂl amelbis. (TR MemBRY112 is

s T BRSSP 55 g oo

informétidnrselectad py thet testtsysiah alOO BhdofBeRhdratbt accdrding et Qeliteria
andamﬁ : @Sniﬁwﬁ 9%g and retrieval of test data for
HATi Red onfiete 112 is suitably configured to
stRDf eaxtuhﬁle eiemaRhnofl12 atas godata |c919po&ﬂ’t tlé’é?llhﬁer for each

a set o i nformati on sel ected
°°mP§9{$ é@ﬁs 35 e SROTYipie 9B e SROBAING Q- PORIHRR Qfdﬁg m@mne@r 106 on
a wafef inbf Fdrahe tdfle@REfeRNBAKSI-F chSRkte W tHeMerh 11 15 B4 YeSissociated

For exanple, the nmenpry 112 suitably storés a
with g B?FBE}H%fr?PmPa@ﬁt 196 athe eoyregneaging anensrdinate o0 e \safcltmas Each

o [ o) f
compgrcx) t gdr?gfrifér ?%E %2% of gﬂoagﬁglrﬁg rf%g &h ﬁelﬁ c%%}eéq%ﬂg? fon% example to a
particulag sl;p_eyfor@g@m, theygamponent 86 ﬁtgh@q:(yregg_@dmy( Y position on the wafer,
a stat88 904t8d R%he Worrdbpandis %dn?#b%:@ﬁt 198"ROAEA rel]evant adataEhlj}? megmory

correspondi ng x-y coor e on the wafée
112 mayrhscreafgurediierinlidesnytdat idendified byrtheeuder e¢ dsueea actogtigdito any
cnunﬁmf%ﬁ corresponds, for exanple, to a particular test
performed on the conponent 106 at the correspondi ng
x -Tjpe gomputero 0o of ﬁh@rmﬁleembodmlmt alsosduitably HaBtabidsd ® & Rrage

t th nt . dat
systd blc 38 3OOy SRR IBE B noBitR of e ety A Phdaiaih grmabey, an
optical dmm;ga ﬁystmh loy othbwesuitalsle statigel Bitent ATHRGERAEH sYSteinGna BE local, like

R T ET T TV RN

drive sayrsy esspcisted h/ltﬁ& @Rt ReWhitB MY ¥st(s9ited 100015 icOkhePled ! Afe storage
112) 3éd drive array, an optical storage

systerg ﬁ%ﬁy€¥ﬁre B‘Pg{?ﬂﬁéfi Tif4ta Hped byrtay %&@%@rép 19F Oth%cgtlmnargte of the
test sPféh Q0D MRy tRepreRafbmbddiMent, fhe rbﬁfr%z dé&gfréﬁl o8l £ QIa{aQase 114

%@he conputer 108 or the tester may ‘be renot

availalg Y ésr°‘§°ﬁa°1€‘a’°f 416 gempgising, ferseramiple, @dmaintmoducsen vmer for a
femyi} Rihe The ahtaBés 1 ¢ f

manuZaS sy%t e?ntiﬂrray store pr o‘gjﬁé%g t%s?lé? 191’8{-]13& 0% suCEPfE tgstt hqgg files,

masteg sigufiles foQperating ther tegosysteme 108 anfl it$heomponents, test programs,

downloadable instructions for the test system 100, and the like. In addition, the storage system

may comprise complete tester data files, such as historical tester data files retained for

analysis.



10

15

20

25

30

test system 100. In the present enbodi nent, the
storage system conpri ses a database 114 available via
a renote server 116 conprising, for exanple, a main
production server for a manufacturing facility. The
dat abase 114 stores tester information, such as tester
~data files, nmaster data files for operating the test

sylbe dest syeemntPO; may deglylsnadditionak eavipmgns do faglitazotesting of the
compgﬁéﬂfy A ey @ xhil ﬁlte I the tpEéQEb?t tés@ Eystté?n? 16 ﬂchﬁl)ésc'E QEVidO rteriB 104,

the like. In addition, torage syst may
like aenmyentipaalcdsise en@rfmshqgrd @mt/ca o fgvigs, hﬂ@dk}h opprober, to handle the

comptlkéﬁsof%caﬁh fo‘%ﬁfe‘igt étg 8ie foétng%u%tgt:um ‘fﬂgn{sq{) ai{ Rk ¥e§te§%026 The

e test s ste may I nc ddrtional equl
test systerh 460 imiay dnadudecsrtlierpgnusctet He othen oqrupranatts, eﬂlﬁﬁbmeﬁ'o isoftware, and

I t r test s em1l ngl udes
e RS o U SRE bR AR SEohRRG LB BSRR By Ffon,
apphman,cbnmmiﬁlmnt af tile sty stemridD oor cmllier peleaat factos. [Fon d:kzﬁn;ﬂé]en the
e an |nt rface between

6, and pro
prescBRRERERET. 1ioran e 1P s 2Ponefist o e aphbustiocs gaspgppiation
medid:AGubRys 4 REAILEE REtwdiE, ﬁ@me oF 8dbilthe B IR lik€ MERABABY, Fo transmit

prent, software, the like to facilitate
mf°ft‘§%% th §thgk SYFWeScS&ﬁlbefgﬁteglOtwwgt tHrding to the
Pathk it kkent 000 ol irR1ude dne ofRBlel t6étérs 02 afd¥hd G lcobuters
the test system 100, or other relevant factors. For

08. Eongrample, oRe oraPutss 10§ avay berAOBRECIRE P an ppREORTIALY Dusgher @fnsuch as
up to %\Q&tj' 8r ﬁ@:@nﬁ%%ﬁq 0% Qcc%fthﬁ’gotg r@ﬂ&ds%&ox@ QRPN thE5stii’s throughput

med I um SUC as a |l ocal area network Intranet or
and thy efniiEurgomef e Icpaputet i8] fugtherethe qomptiien hhrinay bq Scparate from

o Q08P 80 B35 B 51 G g o

processorse ntegrories, 1otk 2irawiy, andgholikavof the (ﬂswpﬂl@krtslf ][ﬁ&ddlﬁm various
t 8

functﬁ'))ﬁ?m ‘rslla a?e it n&g%& (ﬁ#feregt cc%&&? %F G Fﬁ\@g 5%653%80 Iputer may

perfone Sftuems plﬂﬁlmmms,r@veral aomputwsmﬁﬁdten rrer;ewstthdﬁdaiﬂ; atichperform

data gﬁﬁ%iesmand iég)ré}%lflghtp oL compu F]st rrr]lg%ﬁ%ﬁf{ul& elgt | ongl %%tg]togse and/or other

LJ

- outpws egpartat e from 15 the tester 102, or nay be |ntegrated

in he .tester 10 for exanple uti Z|n one or. nor
| sk 35t (ol asf riing' ) R e (. the ey Aigh gpets the
compbhéhtst a@ﬁeﬁndeﬂom&éi;e kdhanded adldysis QRd téacr lrésUIis Fomn @id:@;ﬂé the
di fferent co uters. For exanp

:
Suppﬁﬁttggﬂﬂa@%ﬁ%&ggg ft’?ﬁymcmf, GPeHIgEANG G upjsga a?ﬁattwp;nnve tests,

-and/ dr @e‘éiﬁ SwvithSEéRtiRbly B @B&@Waﬁtﬁ@ NThERS syﬁeﬁ) heo in%' A1s8Afhlyze

form data anal ysi and anot her set ers

multlﬁ‘ayeta PEfat suehis da?ﬁéwpéroaamathewaéwa Pt»ﬂu/ordma of Wategp, o generate
compdbitdPdtita bRBE oh Snulpik Asthsedy STRMpkPHord SE@r A1 A ploBudt B0k U& test

aspects of the present invention tésts the " conpon
engingerpmapefagvidng engweet Heeecsimner grsither patgornss usingthe Itetssdata may

then Eéé%@?&?lmltg vet %nd/%ygﬂ rGVEEL ?elst %@f@#}y 1002 UF%Y tHe q%}}ch{l% system

I ncorrect, que t1ona or unusua
and claggifthe Fapapanents $06.

The test system 100 according to various aspects of the present invention 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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and/or tests with a relatively high probability of
failure. The test system 100 nay al so anal yze 25
mul tiple sets of data, such as data taken from
multiple wafers and/or |lots of wafers, to generate
conposite data based on nmultiple datasets. The

oper at g{) S ‘%h as the product engi neer, test
the @%mur?é Retctringde Baurrg.dhe) pofwre amplication of i pressnt erobodiment

incl@e$) SulBipleS RBfRhts Udr nﬁnﬂlé}ﬁerﬁﬁét tnda ngéﬁy test gnggceyss egx&ﬁﬁmg a

results to verify and/or inprove t e test s
confignrptign element 205 p senpieaentays ﬂ@mnaém al¢roent 20@4 anflen output element

208.C AAP @RE sl 960 m al-gﬁ Encifefeta é%rfﬂogl@ gLl & ?g@ tf%}'l,]analyzmg

vari ous aspects o e pr esent I nven on e)?éeélu
data i mecsel tbaéls?nep‘ﬂ&t)@ets sEdabr elcmsatuzog 2065 208/1Pbh ewitablyl Efinprises a

t
son P08 ARy oS UBHERL ol ¥ bR ol b Geneay,
con’c‘sgutattmr@eragpl 2@a pieparee Xext usyetdmbyoo ot hextif® ngadt SialykR8. In the

hesft | ication of the
oA U Mo NS AR BT s
generatp bwppiemidntagy teliedatd) seitibBat tres timpra86 Qﬁfémahé’hﬂkr UAihe Qugsplementary

nfiguration nt 202, a s |l emrentary data
test iﬁ% ifg é@?@%ﬁt %@Pﬁféﬁﬁ °5ﬁn%¥g?f%éﬁte@4 %‘ﬁh%f the npgpositecanalysis

elenie®tS br thy 5t cléikni®Y’. al so i ncl ude a conposite anal ysis
ntn§14 for analyzing 5 data from nore than one

gratpeno elemeni 293 xonfigiges liyg tesp isystem 1@bIfpr testing the
comﬁ&ié'ﬁfs' $655 and SRAfLME! Be MRS OP AT e ?%&m?] Mot QRS Lses a

108 to performvarious tasks. Genera

- predgtgrmpiped, seft ofomitial dwmmetcpD andyrié slesiead, txrégnnasrpstfmm 186 obemtor to

conﬂgﬁrcet tHEgteﬁnQrséﬁla 061 The 8kt & &emsllbgpll tar mgl?y confignred with

anal ysis el'ement 20 out put test
predgtgomiped am@ﬁfyétemarmterg tmevEimizesapprataz rmattchnge toethé tedBy@tern 100.

A [
T ro e e e M Vi ——

compigerrIBor or anot her system such as the conposite

th t put el t 20
conpienlrd to BRI il bl d oS Pricest 0P Rylormnd by te
confippfatibn reldzmsi_f_ I’] 203 bdgms wmmn%ﬁgﬁza’kﬁﬁ %Pé%dﬁféatsl’ey BER)t fd€set the
ta ste suita use
eom uﬁérde et m%érﬂg%leﬁ%ﬁ%f “the PPagTHign, et )éo&ntaen Phtains application

configemitive d}fonnrahOﬂ (secipi 304), for@Rarhple fRREheHAAbA ] 1 f&rIRd & écﬂﬁﬂ’u?er 108
dtﬂﬁ;etest ﬁemloo \':'Gtﬁetet system 100 is suitab
an festeF | P Q{ﬁ’@? £ teo g%ﬁtéi“e?lﬁﬁnﬁ@dm% g mpqs a master

conﬂgafaﬁﬁﬁlﬁw ﬁ)r i dihatcBd %8t MBS htl/ordd &Sﬁ&ﬁﬁgﬁmﬁ& ﬁﬂ%efdﬁﬁé to the

ﬁSt em 100. Adjustnments may be made
testep, rnéﬁsfeé 5O atign g,ketp%x enntain datejealdtingdo the propsx eongigaration

for the c%nIp‘ﬂﬁar 10D BRLSRYT cdfoneRE 108 teited ?50% L6845 %xgbalteg‘cﬂe ?rﬁxanced test

exenpl ary confi guration process perforne
procesg, §6Wﬂa}fé’u thettpereonfigmation file uitablyi msludwstdataanlaung to the tester 102

conﬂgﬁfaﬁb@l IS 1 RN c@ﬁxfamur(ﬁa{cl?&fa { eogafiﬁésg Stes;te:r g &?gﬁ identification,

omput’er 108 in an Initi € con
mamgfp@mgh iflagg prabiaeidemsifications omaylotteapértinent information for the tester 102.

The configuration element 202 may then configure the test system 100 according 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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configuration information (step 304), for exanple from
t he dat abase 114, for the conputer 108 and the tester
102. For exanple, the configuration el ement 202 may
access a master configuration file for the enhanced
test process and/or a tool configuration file relating
to the 25 tester 102. The master configuration file
relevany infmeatomiromttbe datibass hif, serhtasaheiesioes 10D idenifier{stemA08) for
LQknd I8 & A HPAE faes 1
sl U5, SRS B2 QLS AR 161 Ak S 10
infofBiatioh anldoysultalbig includes caf argmorat defaultf parans;@nsuhm may be accepted,
declglsﬁ.fc? F h(ceeloat I gog E%’ﬁnqgﬂt’lgs&‘g ?sg'giﬁtem 100 1Bformat10n may
mchaiédglem stdt1et$daE Iprda:eﬁE‘cdnd'eh(SPU) cales and goahrthétan’e Wubmnjtted to the

flags, proher identification, or any other rt.i nent
opernief Gp i TSIy oM SR b D, DOHHoSRBIB AR, Piaf o, 2pproval
and/6t R68AtatidE2 THEEsE 218 mCIO0 finfothitioh Iﬁfayta!%‘étm&ydbt d%fﬁult%fer maps or

according to the data contained in the nas
othez, j¢p it vt SUERPLY Pondicared/for cach Brodpg W hch'@BP%?PF 136 pr pier item

that(rﬁ%e ReSQ63r bd Rffededlith @0, tedtNEsteRNT OO UrBHel S6hiRLARBRN talgorithms,

use the configurat ion data to retrieve
paramgfers; end any qteqrevitane mayrhsrstpaed 819 eFiBhiilerfer epsy atrgste cqriedation to

specitiftodtitsd ﬁ@o&%é&%[nd%r]&%eaqutlfl er (step 308) for -

assocl ati ng dat a ke 1 ogistics instances for tester
daVéhen themmtiaé conftgugation mzocesshe corapletesihg teskrsystam 100 commences a

test 'nﬂf %rn'%x gl@ ﬁ ?rﬂur?éﬁ' E@Mhya éo%%rglgﬁﬁ Cf@ﬁ'% eecﬁﬁ? g:?agé%;dg{fée with a

Pane e accepte .
test pd:jgtmt eThektystetrhGZ squelbblt axecutdsdhe testamﬂratm ta dpplyt Bgalsdy sonmyetions

on %F 88@8@11%%%%)5 8'Pd r(m 5 I Fel tl;&iagan Iglgtg% cérflﬁgﬂter:i{sl 1%@' The tester 102
maySpelftith mfdtiglotests en e@cme:ro&tponenlﬂ p@tor aehfek,|ant icach, test may be repeated

nfl uralon owner - up, or. other.a opriate time ro .
seveipigi oo b PR 108, ot o B ot BGEH @ pged R awick
accdsh bl sﬁi?plbﬁhentﬂﬁyﬁa@hﬁ @s the gdstidita Batquiletl. Thé @4ta rAP alsobe stored in a

ot her at are sui.tab configured for each

longsfegy grefuo EF0seqUSRLFTARFE ® or other item that may

af fEA6H te8t geherafdt ﬁﬁl@is@ Sndpesilhr bElBdst SiSoehe &&onn?ﬂt@ Referrmg to
configuration al gorlthrrs 10 ararreterui and an t her .
Fifgsp 9t & PRGTRIY 156 0L o6H TR forgh 80y (9 G PRt POTBRRRPS compriscs

ﬁrstage(f o Stest qgé’u‘it@'h@@l'ng rhtztti@tlcaﬁ &hildr Cvalfe® B8 taS seRBAU @6t of test results
tests, and for traceabil éﬁbeéenthelmtlal
$

charagisfizaguyayaluss Uit seecBomie: t Bach 1g¥ rewidymay by eampprry to an
uppEP BT And'a 10w tedt Wihit, fQ% esuff fGPQh&Hﬁ&ﬂeﬁpeﬁ%édQ either

a conventional series of tests, in accordance with a
hmit,ehethmwgcramay‘bhelamﬁ@@s a'bad padt' abl y executes the

|
S B ) 8GR0 8 68, Lt e
con@olijmits while dthers dbhmt.t Bertthe pregt pmpgsepehdse tgst raghlts thatetray from
the Lﬁiﬁ?t ST gog?eg(ge% TRRSREoI IR PhAPCE byt 1R aBRAH b8 Sferred 1o

e same conp
as 1dMdliersl eStIhél adutlicry Giinthd)Gest ek ni@Zbe Sdsmﬁedadnd mnalqzndc For any
access and su Iemata anal saﬁ%bgeetettda i S.. "
appmferpélavoserﬁg fy patgtigly F?{H%OHGPBng%? pijFrs may

alsdTBéted ﬂcooiﬂerﬁif@%eﬁlﬂﬁﬁ péteRiaY probledibtandfs. improvements in the test and

manufacturing processes.
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20 Each test generates at |east one result for at

| east one of the conponents. Referring to Figure 9,

an exenplary set of test results for a single test of
mul ti pl e conponents conprises a first set of test
results having statistically simlar values and a

secopd  set test, results- characterized, by val ues

¢ iR g {58l 1Pe s hertett rels, the,eWPYIGER deBLIGF eachegpmpnent

test, ﬂﬂrfﬁpﬁhﬁéh 1s Gtordt byHRp stet € inlal t88dr dRAGIE m’ﬁ&p\ft @2{ data received
t. If a particular result for a conpgnent exceeds

i
from gaghh gmpoggRt B ¥sianplyzed; b the dpsiRsmidRt o ridapSiBe the| nestrmrange) of the
compdfierit 106,36k Hafdple byUMpaffon! th thd Gbr 4NN EStedtRintiliCand the results

second set that stray fromthe first set nmay exceed
of the iglassificsfien are 3pnpiored ipihe tester dase ileloThe tester datatfile may include

. , t | .
addn‘i:-bﬁgﬁﬁfbhnﬁ%%%ﬁ suﬁﬁ as ﬁ;#{sﬁés dafagﬁnfiﬁées? 8%&%?:&% ﬁ%ﬁllﬁ?’%a énodc?rta. The

_ first set but do not excee
testerdapetigiisther piovided tthe dempwercld8an en putput filedsutivas mstandard tester

. ' \ e T I 0. t est ults be ..
dera il GEDE) e 4 bl 5 p2pb: L3S o5 Ul L ] ol BBred i e
storaga systege for denghr &smt soragefot idter qnalyeint suah lay by nhetomyivlsite analysis
dmngagwgnents. The outliers may also be used to identify

a various potential problens and/or inprovenents in

t 'Whéretit camgutenh8ifereivel the sRf AR THE The Suppenichfinyt @84 Salysis

1 1O§Ogenﬁrate hhe test.results, the output_test data
elemfg 208 2aglyes o A o Pravideieahenied Pt 1oplln The Wpplpmentasy data
analysRecldn@mt 206 HAY prdvide AySdpBfopflat Andlidi€ of fRQeMH dath tolaBRibve any

received from each conponent 106 is anal yzed b

. data . by
S““a’?lﬁ SblegFeFon BT, Eheaupplpmentag dpia anelysinplemersi20p may implement
a staGSERO& R e ﬂa@@nal?ﬂﬁg WASRpR By dBRRALH SR 'éox%?i %Jﬁgﬁfyﬁg%ta and

and lower test [imts, and the results 5 o
charactegistigs fof ¢het dad of inderest 4o thsraperatpri The idatatandtcharaetenistics identified

may fle! fored N@hilee akig M thstadsandt i ilidhti ni;a&ctél Atheriidd idﬁshgsréﬂl of, such as
information as well, such as Togi'stics data ahd test
discagdedgr am i dentification data. The tester data file is

t ' t i.n tu gl -
SURR SpAhGRay! Al Mo AATIIGS 288l TR bl satistica
figurgm acoordimgeth ihe datamang: a Féteoft giatistical deninfiginatien daty. albo statistical
3 ' temsf or. l.onger..term stora
cont @it gad i Gant £ ahi* Qe St R a1y RS haite o B 3Rl tos
systefr01G8) sndéon tthe? dgkratv¥) enctt dsestatistigal peicessOfdntrel; euttiesidettification and
tester data fil t he suppl enentary dat a apal ysi s
classffERtcH, epire, ARy FSC PR Ao LA APy Syt dfn SRpmentary data
analysistelmttenf g)fgtghitﬂaly ﬁhﬁ)r&g el 896§ Amin ﬂﬁkﬁ.e.,&ﬁﬁiliﬁ’ 8 hﬁtterfof seconds
el e t may..proyj de an ropriate analysis. o
or MBS [alOWINE BReAH oL iosh A e SURISmEIaEY (Al G ipslement 206
may a6 RKBIPIRe ahdlfsiS BRBMEHRNY Sith AliAaPRMdrVéition SRR operator
06 may i nplenent 15 a statistical engine for

2
amﬂ%ﬁﬁFVEFﬁ@*the output test data at run tine and
| dg it frieited 3)Rerd 160, aBBARASIEIute 108 fecBived 4R sHRLANOfster data

interest to the operator. The data and characteristics
file, ftheesipplemsatarynggta rnalysis redemeni?0P epetforms tvhrousi preliminary tasks to

prepa{rgffl'ﬁ,I E&h}'ﬁ@ernﬁ% fb‘f' a%f}s& V&f%ﬁe gﬁtﬁﬁ’toé&dda% and Lf&!?htgt% 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



10

15

20

25

30

di scarded. The suppl enentary data anal ysis el ement 206

may, for exanple, calculate statistical 20 figures

according to the data and a set of statistical

configuration data. The statistical configuration

data may call for any suitable type of analysis

according to the needs of the test system 100 and/or
testqrdata dileto toel inpih direcinry eerzaspending:tp therrelowant tastoni 02(step 402). The

( ent it cal v . o D
ool 89 SR L0020 e d L ARDIL EBEL SRl B Y
computsh | Brfensunplpmeniary analysis 9fithe owtpantentlai206 suitably

eSS bt I s A o v

frong thett¢ster data tfilel tep. 404 h Tt sppplementamm rdgtacablgsia Blamyat 206 also creates

I r f.or m.t he anal ysi . .
o 1oglBlorctl (s tf The RElS] Riire Aol it 02 informaton
suclopethaticster 187 didformaties tdexivedi fage ithe fobl tdiffigpratice file. t BSiddition, the
logi ng%g)%pos aftgf t.ne .conputer 108 receives and stores
BIFHCR reTRrSRog 1S 2psyencd gnyiflen Osuppl enent ary data anal ysi s

el atentonffifativer 841 Mhayv aksd GHcludy @h i iddmidEey fbra8eS tek© proptam that

$rF$ re th cgggut%%F108 for anal ysis of_ the output
genqrated Me puipdl fept faa (The 47SE PRSI My dis identdisd in are sitable manner,
suclflas dookidy PrupPariht idanbat 189 @iehbMYB),MBPAsbeiatidRl ®ithi Y tester 102
khéﬁ¥VIo Figures 4A-C, in the_ present enbodi nent, the

pHHCBAE ihiZemy themasies penfigugaien file d6ne fertaregrpm identification

can 66 pitAAiskddqstef B10) E5teQIprébdA identifcaiBn haly 88 lcrdafRRUhd associated with
dlrectoy% corresponding to the relevant tester 102

the fegterddentifiogtionfsiep 412%npl ement ary data anal ysi s el enent

206he ks gdubitib] ¥ t
BB G TSR LANEE OB B 40 B R Bl st b

the pupplemeniagy, dath analysistdlemant 206 rif Guea thanialladf] the waferu dbstha present
bo8imeff, thOBlipplel i bl TeTap? :

et OReplEp el Wil Bio R (B LABARE OB, Lofling i

wafera et tabaapayzeddstemdlp). 20® mdisationr i aravidedatht cginpoter £08 suitably

defaufid lﬁragﬁ‘l?ﬁné A Sﬂ:kﬂc%@g?ers il iR Qi St i cs reference may

i ncl ude”tester 2 information, -such as the tester
102f the, eferfar ithercuetenti tese dath fitenis tdee anelyzedGiebiddi6); &ieisapplementary

f - b d | OCH ST reference i .
dataadsr% ﬁalﬁ 6 gmgeﬂg ?(scfjeﬁ{af?elhg g’tl f %1.%%%§ (tc:‘hé3 Nt ry ﬁ?ﬁ?tflgnéaéaa palypig on the
test datg dilg for thedweafern Qtblewisef the sufpbomenteey tas tnglysixgglanedt (206 waits for

r e u est data. The test program
(na%%§g§ggpgéﬁ%f%?%ggﬂﬁa%%¥53uitable manner, such as

| odkeé rsgppl¢emerary rdatah enatiaisadierment 1206 gﬁy &I@tfa'éﬁ’s?a) ondd¥r more section
102 . identific

associ ation with.the tester pon, or. .
sroffg 38 et i e ameti avAresh i tGuIHER R P (RO lsnity the
apptopsidie eatign proupd@nipplyl ©athe @itput &St Bfta, othé applehdthr} HaBPanalysis
le 418% a.Hﬁst 4%¥%%{an1ldentlflqatlon ngg_be created and
olemeBL Et EYY WenHicSaREPPoRTAe Syoemetorp dehinition. fan xgmplpApcording
to thbSest Peogeam bhdJoir it itdRr dRh@fidatibh. NBhCH #61dd fb&S ircRfBes one or more

wafers in the test run to be processed b
section arrays, and each section array includes one or more sections of the same section types.

Section types comprise various sorts of component 106 groups positioned in
predetermined areas of the wafer. For example, referring to Figure 5, a section 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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the supplenentary data anal ysis el enent 206, if fewer
than all of the wafers. In the present enbodi nent,
the suppl enmentary data anal ysis el enent 206 accesses a
file indicating which wafers are to be analyzed (step
414). I f no indication is provided, the comput er 108
sui t.abl ts .to analylng al | he vvafer
e Bo ) T S5 SR CAOMRIPh DI Aot dYpes may be
used @a&@dﬁlgl 0 {hs donfip@aidinloy 2B€ dofipBients] Ghch taleorder of components
dat a anal ysi s el ement 206 (glroce

proce,s%ﬁf Wﬂf?‘p?; af{ %éﬂ% b ithentift aSychy groyps RE Forapanens fogeafe analyzed

togethe® b idbAtiy, ffor &afnple, tOBmBR [Bfects G RBIMItERLCS At may be assoc1ated
suppl enentary data analysis el enment 206 waits

with the ggeupe Farssampley if Pé@fﬁcﬁléf Roytiop of Gt?t‘@?ferﬂf@f not-rffglduct heat like
other PORINE BEME Hater A8E %s@dﬂ 68 h%aﬁic@lﬁ?ﬁbuﬁgﬁcoﬁﬂ%n&ﬁﬁ a6y in§§] reflect

one or nobre section groups to be anal yzed or th
coquhetastemfce prsdqf@tayésqcmde\ulﬂ( the apevep byating of the avefars y

Jae gfi’ﬂﬁ%e Suéﬁqﬁ g:gug G5OMP chifeRRBYF daf ﬁféeﬂgugu?ﬁgmml

ary data anal ysis el ene
data mszsmleramm% detncvemaes farthes ppleoint icenfiguradion idewa, guchigs control

mmtg%féi/ BableOfilgs G th€ ’fé%gglogr g%‘&x?cflgﬂ @&erEadgh{s{ég 42851 IIPPQ%%&}E?, the

or the-tester catlon ction
supplementald data oamelysis aloment 206csuieblyaretrioyss aasetl ofaddsired cstattistivs or

. t .
calcuggl(ro:l?%/ 8&58{? Iatg&j %&iﬁls%a%goge t%%r &ira S@S{}%O%%t?qnsg&g%i?{ S‘}Z%)O tDesued
statistiés muh‘pa;lcmmoni Oﬁaygbe) ldmganI ini myenhanner guck cetteyr thengrator or

r eas of For, ex f er
rorrefbd BOmH il Fuffoss i sbBlo et Rlaf ac S lsted Sk fapPAIS dentity
one di(}ﬂore algl‘amﬂp&raly&ﬂs allg?bnﬂﬁ&. (stepoi2ny for aﬁclbﬁlbdalﬁ%ctlcﬁl type or other
al zane 0, a .11 quadrant .512 .-or 2any_ ot ber

PRl T IE 108 ST G BT fhe, R Bl Gors from the
databuyepldlg as®pellbe used according to the configuration of

the, c ents order, C nent s )

|51 SOR 3Om i tion 42t vy P RIS SeNmt o ptomagigslly accessed by
the c@ﬁﬂ)giﬁ&d fo@felé‘:@diipf QOE Bt &elsiﬁﬁplamentanaiw amys.lst €16a¢ M 06! Further, the

i denti (0] exa conmon ects
°°nﬁ§1‘Fé'F%fb F'émegtt§ %g}e‘s&n@sg%% F"é&bé%s slemthz%%f the present

embddirfétR - suftitly @HGHRAE opdrhtoP tdd Slianp & tHeddonBRlirhdi N d4th aE&ﬁ’dmg to the
waf er . does not conduct heat |rke__other partiqgns_ of

operaipres Wisheeror therfest Feskam Hft reaEmeRtsy Fhandin capligiation data have been

selec@MRRREAGESurkidf dﬁﬁ)‘mi}eﬂ;é £84ciatCP VIR Rel&RRY GRES At dt68d ®r future
defect's associated With the uneven heating of the

use awaiﬁf@rllt copfigyratige datas yph@(ampée dfcthe ppavatgr wipstsraggertgesection group
for aé%ﬁfc%ﬁﬁ éﬁon&%%lég idée thet Sp%’tb? ﬁb? ta%{om qﬁ@!ﬂ@f use the same

. ySIS retrleve any her re
sectigrogrbvpy for atl isenh campenentsuldh uaksssciostructsd oﬂmowlw i the oamltor

(egﬁglp g“z{’%&)%ifai Qhtal mygﬁgél?ﬁgr&gi(ﬁmaﬂﬁ g{rrre Jseﬁatr eJon.@iQx%atxon and

n parti e supp data
storagmaf the itestep datadilyt 21@0@digiondl aﬂbtay’lheetuppbmestalada@eanabfms element 206

. l.CS c n o '
s SYShNTILE0, HEELELLRLLROEERRGRPLES D o b
storeesTheeallocatiat suitablyspravidesc alemotyaforaails ofrﬂye deta ke be gratdetly the
suppiernnerallg}/ data r;pxaelgldis Sllér%gntabeP Ync{ulgi O(Rl% ?tes¥ data from the tester data. file,
statistical data generated by the supplemental data analysis element 206, control parameters,
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retrieved froma file. Further, the supplenental data
anal ysis el enent 206 may al so identify 15 one or nore
signature analysis algorithnms (step 424) for each
rel evant section type or other appropriate variation
relating to the wafer and retrieve the signature
orithms fromthe database 114 as well. Al of the
and the gkf# glreaameint gbmamagalloeatpd may de dalsylated fagearding to, for example,
the n %&'@ﬂés ?ekxm%%%ﬁ@&x@%neh@%@ %ﬁlﬂl‘tﬁeﬁhf é%@tl@d %g@ﬂqﬁrrays the

l'ement al "data andl'ysis el enent
contrel firfifeyr statiskeal C@@H@@nﬂ @Jbatperfnnmddebvethe supplementaryhdata analysis
data anal ysis el ement 206-of the present
elemgﬁr#‘%eé’eagﬂiea%ﬁl tably allow the operator to change the
coWhemalt oft thoeondiguatiar daa ir pyrfvoningithe soprderatntary snalysives ready

and lgpron%e elgﬁ. af he nlYtgﬁttetggt dat eﬁlg gﬁﬁ)rlee nen%é,g %laty\gr?atn%m?e%ement 206 loads the

relevam%ﬂgjalaahﬂtwmedmba (smy42.ﬁe aaﬂq&cﬂoaﬁe&evuupﬂﬂemeﬁtwamhlysw on the
ria oreg gr f ut.ur.e use

outpsri S 287 Sypriepitack B RIS letiBft 2R oo Rifgtm any number and

types 6f daed ﬁa@s&;&fc&c&dﬁgﬁ@ thel comphait1 8BS cordiguratiph bf the Udsakystem 100,
[ one t.he. c

desigy PR ORGP §° BB FIa L AHFFing DL PRAT R Bin) SRl nsyis et 206

may e riRpRgS toleﬁﬁl}iw li@ssectids tfot! ﬁl@@bd@hﬁﬁmﬁaﬁs b&'enhl’ﬁng potentlally
operator. The suppl enent al  data an%l ysi s. el enent

defe‘é‘!‘@d’%‘%%“&fe]so 6129 PRBFP: JiEPdt (o6 AthshEharasisgisisen e U test data

thatBﬁ?ﬁﬂcaﬁ%ﬁufdehﬁm@@é’ne@ﬂﬂlﬁﬂ@ﬂ@' data. The suppl errent al
a analysis elenent 206 suitably allocates neno

( sThy Pres@) | SuBRlEmeRiary ;dat 2palyts slemen 20 nioF ywxample, pigfothes the
ou Ehﬁstd&w chitulBRs §9d §ﬁa@{z€§j varii sBhibRG %héanorﬁtﬁ'eto%l&luy test data, and

prow des nenory f of the data to be stored éﬁl
identifies datmppidéorerrmenoners ol 04neariespandiize e Neriqu36CTiteRe | UHhen gresent

supplethddtd g}r it a% agﬁt saelérﬁélﬁnzb@ﬁl& §E$ a9 afd Ebikate the oy tu’c test data to

statl a generated by the Suppl enental
provaivam;wsn@osl te therpper2(6 and/orriest gheipesr sa%\@tnert@ the compegeatst 196 and the

f I
test aslgc (}I ne TR %Ffé,e XH%E%P%?& @t%ﬂﬁf%‘ﬁ%h A f : g&i? efe&ﬁeﬁ{ %’6 may

e nu
perfper btaputeldtamorreheor@opr orarnls tolidentify hetertipliy aelaigd os redundant tests,

: I
and S U BALRY BoatfsR o (MY s biihd Brau®hWbiBIL T80 s
andhy sumlemd:m riat2 @Glyssnelemérd 306kmay fnclijders ainbotbingtsysiem to

mlt@?ynf I g %él t%ﬁfz c}% tg gr%%&ﬁ 5 ggéarrae Qrgil % tsﬁto ﬁ"uﬁﬁ 1c?cn éa of outliers

U

(step é39). dHteasmdotlmg sisfeemey tho idaldfyasignifitans bhngbﬁmelht da86rends,

I t t.esy. dat t 428
and o s PHiohE Co SRR Ran e 9Pty JEe Giebh Senishl pos. The
smdofhidg Shatemn isTle@itadblip frhslemerited, yfofl akm;ﬂaahysilﬁoghmnqr&atﬂgﬁon the
performany_nunber_and t dat a. anal

compuich AR 1051 1B GROGHER: /s SOIPTEeS UBPle, ppases for

smdoftig &%SQMal&Qdméotodﬁiioﬁﬁ%n&hat h%@maﬁmge nﬁ[y tles a basic

rel,evant criteria. The suppl enental data analysis
smagftiRgepRocesss Theasrpplemeiat P%ﬁ?seaor\dawaﬂgf proxidener cphanpes,acking

andfoP haBEdRCiRsbisha bAmb @si &did. s 1 dentifying potentially

The smoothing system suitably operates by initially adjusting an initial value of a

selected: tester datum according to a first smoothing technique, and supplementarily adjusting
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def ective conponents 106 and patterns, trends, or
ot her characteristics in the output test data that
may i ndi cate manufacturing concerns or flaws. The
present suppl enentary data anal ysis el ement 206, for
exanpl e, snoothes the 15 output test data, calcul ates
and anal yzes various statistics based on the out put
the alye aqfatdgng taacecindemopthingdecaiqae iatlleast opeo P the émtial vAM6 and the

initﬁlﬁ{r Eﬁﬁﬁgﬁqgﬂﬁlgmg&s X%E%%ﬁ Cftle gfgt sfio %@%}%S’qeuglt&ggs to smooth the

enentary data anal ysi s erren
dat@;| 'ﬁ@sﬂeﬁgndmoﬂmg tettaiguetalse tands rusmdogls the dhtaamtl,@r improve tracking

oy.i.d r ion to t 1ran/ort
o BE¥at ol 58 ARH0 gk o UL B0, k., g,
threshald enay b@ﬁlpn?&)an}es«mn’pib eritetif éorpctmﬁhngs whetheni® rilﬁ)ﬂy)éupplemental

o 3 L SRR B PR SR 9008

a phedlay efl ppecediag inaaadita te gtrferate al’kfbnibdh&dnefeshlﬂcdn@e%ﬁes a second

smadpiingl REdoR ah i Aslogthd G5t dp NS U valer Rt s iy datom according

to whether dBe aorﬁmt)ﬁ“reﬂltsﬂiﬁﬁmﬁrﬁ thteshdl1d. alﬂ'u\‘th@f %@%ﬁo&tﬂﬁg system
r data to sm)oth the data and assist in

S““P@?é ﬁ?l Ylptes 2 PRI Yalter ofdhesselected ddgtump gpd mpbreapnbrcao@md Agoothing

teclElidit NHEBYlectb S athdl Q6 hdj ﬁéft&'vgﬁﬂefo'f%
ecdacfua trengs 25 and tJh e, whi %le&ggagcgﬁpdfg%%gc? whther

the prsdicied valye meets e spipod ﬁges(li‘alflput el ement 208. The
S W@féﬁﬁ@toﬁéhgw 4 8rsP Hh&ﬁ@d)fes't HRli E‘p S5 s Sflitavh get Qcilﬁgg%laeﬁrst Taw

as a program operating on ut er sy

testydgt ROIRS d¥teR ﬁ%)sapét@ﬁmqm wte@bmmedego ﬂnlnexptaw test data point
(stepNBBSS | fB%f‘or?]SﬁE?fB nggﬁrﬁ&%ﬁ%to%eﬁﬁ & G ooth1 s Is(})'é'{em initially

critéeria. T y I nc udea
detesppings mhn@eqowmlgsg ISTml‘(amlpipl fenthetdata pmmsm lf so, performs a basic

. d/
o5 P R S SN S i i
is aBVQP@ﬁQ Sught @ﬁtﬂcyondpgrtatt&mhn}ber of ﬂatalpbmtmpmsddl, g demiation of the
datd ﬂlftﬁt'vgiueél I%IH sg{ecf’gfl ﬁ e atn%§ t St agﬁgzﬁg elolis ?z}rlgldf to% tﬁreshold

a n
In theljpresent regnbod@ndnh ethv ainuethmg ngstelmmrloﬁnsa astkreshuld companson The

orG R DAl SR bl M BboAGe o ab bt L P,

smctotim@im:tesls is Thieablyi mﬁﬂg&m)tmt;iﬂd)degd foesmiitialuendothikSofitke data.

h %_Ia g?ta The ecgn snD t hi ng techni %ue al.so

° PEUEHEOR R e PreseRt smRey Fa563s Starts Yith7g initigl raw data
poutthﬁ daich, is klsb del‘slgﬂatéﬁ hd e gkt sﬁﬁiﬂ%ﬂﬁﬂ dat20p0ihthSy. T AE 98ditional data

noot hi n %{# 551 Fur her the 5 threshol d may
pOI%%ﬁffr fese dre éﬁﬁde ac‘?‘ PrERGeDIIWpen BACHY i ey RM?ét(Re)r and a

prede@ing B@th@dw SOTBINER]) is SR 2E cothPied IPLHsASd ?Fﬁ (%P 806).
sw’%ebl y conpares a plurality of precedi ng adjus

If thediffererce betwsen the raw dafe poink Ke dnd dher prapedingosmathsd metaaaoent Sot
exc@d@ﬂl@]ﬂﬁédh%ﬂm‘lf ﬂ%sﬁumé@’\:ﬁat%xb@eﬁe@ &H@orrﬁsg&\?({asﬁ% A glg?lﬁcant

techni que to the sel ected atumto ust t
depgrijige door dree gmaethendae conddingigates @ thethet #pga.  Accordingly, the

occﬁ%@@Bf the '@hrE&%Hﬂ éroﬁﬁﬁtlﬁa}ﬁbef dted add € SR sl bbb d'lta point S, is

t he snoothing s
set equal to the raw data pomt R (step 808). No smoothing is performed, and the process

-

proceeds to the next raw data point.
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10 suitably calcul ates a predicted value of the

sel ected datum and nmay apply a third snoot hi ng

technique to the selected datumto adjust the val ue of

the sel ected datum according to whether the predicted

val ue neets a second threshold. Referring to Figure 8,

a first snoothed test -data point is suitably set equa

t o Iatheidifferenca\between tthelstvadgtaipoint Gad € [FE2HingNnshdoliRd data point

' ogeeds to the next raw test data
oo B U B 8 st o iR g point S, n
conmp@ioat\'\'iﬂnsn ini::i_el smoathing r}go&ﬁ§(féﬁ 'fBIU)I L'ﬁhd ?jiut;i’aqts@ﬁdﬂgﬂ?ﬁgs process
r. spoothi Ng. LS .appr.opri a or the data_ pgin .
pro 5" ipicSRR{nr o o B0 0P il el pbRUmeniathe basi
smobthtigd aptc&essAn?iﬁ_mﬁsiet ef i dnveRYiohs é?@héﬂﬁgl tﬁﬁxogﬁh@ ‘iﬁ'd(%'ﬁss, such as
et he othing ..is appropriate, such as accordi ng
secdf 5 R et

Y% points received, the deviation

of the data point syalRessfrgmy s¢l gcted val ue, or
I \I/Vg]lue telo a threshold. 20

C ari son of each data poin
Whefﬁgﬁép K& Sﬁ‘%‘é@g sroQthige qpefasient, sk 259Dt Hdng system
pemhe inifal smbHthRg lib@clc:@ss%‘il[ﬁiﬁ*1 LY 'rellﬁ%%lkarc%%le% M; to provide a
et her gils

. _conparison determ nes wh ata sroot hin

S‘gn“c{%ﬁ‘i‘tcﬁﬂquaf ¢f smqothing for whe data.t The initiahemodthing pprcessesid dosfficients
Hélsk1Bbb a e 0lodY bFor Or | Habded! neSIRQ! hing;

Inayof ?t he d%\t a. I%r g_ﬁ%artf&ll %ﬁagcr%ﬁgg&?dnﬂ? ﬁgms}rl%eg’ehr?twever’ accm%mg to
the applieationwd the smpsthing eistsm, sheadata pracesbedarequinirhérad anidastpabilities of
the §88dthin® SV siim | ' si.gnat ed as. .the fir.st

o SRinE i Sd ol M BkPrBbi PRt e Thed0hoqtig process
mayfrepleleaiondranduin A, yooyihg avenigé,f sinpla eepdnehtie clineaf exponential,

i . recedi ng snoot hed data
scasb Bl einni Aboreil Alinh AORGE Rt By Lo cppaerigs dype of
smogthing t¢ initighly80OYPth the dats.he di f f er ence bet ween the raw

da j ' t r.ecedi spoot hed dat oint _S"
3 ot 28 By Be, RS AR50 D RO K st By Stppicmentary
smoe&ulgeniE'dJCtrif&rfemllﬁdLmh the)datﬁﬁmhd (ﬁjiﬁ:ettlﬁa smcﬁ)t}@rig dfl thdddta andlf]qrfimprove
rom snoot he ata a ndi cates a shift
the gﬁ% Hga Qo %té%dregfitﬁgﬁoy, TRy éﬁa'ogﬁﬂh’gnﬁ@sﬁ? of |gupplementary
Smoommsjw dscho sms@reﬂ&mdp’tf aﬁﬁb@ﬁlaté} %Pﬁé& ~ThRe ’&ﬁﬁhs phases maybe
inde g]%gtthe eI?atea eongl nt S".is set _equal. to the raw data -
ém Fit pierdenendeng o8 complemeptary. , iy, gdditon, the datapry b analyzed to
detetrhine phethersapplpnatas dmobthingi€appeopriateaw data point. 14
| f ttge differgn e be%ﬁ\/\gen,the raw data point and the
pr SLGPIEETS FEbdREnt the dath i avelyzefde detgpring Whether te perform one or

moré hdditidtal @hdsts of BROSMBGESTheC adts Y dhred abidrdifRt i
ed data int Snin _conj unctfzce)n avvlwt’rhﬁ?l rﬁoiaﬁ?’tap%ﬁ?pnate

. t
°“‘e§ﬁn38t RSy 8&%@? fuppispiepteb smogthime; may ibsl apphieb(stem$12).  For
exanfijl6) GRSsmodHifY &ydRkt Rekt 'tr@n&rlg RicMHafg SI{EE gg Eg g(ﬁ@]gagmg Iit(z)prlurality of

. exanple, in the ‘gar esent enbodi ment,
adjusieg,@athpoigts grdrassdata BRipts iferasecsdiog dete and pamatatiog p compdrisah result
acco el B QBB S Sotiafiv Gl | heof ollow n
SO s 85 88 2 RLAY o W Y oo,
relationship (such as less than, greater tham, or equal to) with substantially all of the

corresponding raw data.

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

15



10

15

20

25

30

where ML is a sel ected snoothing coefficient, such as . -
0.2 or 0.3. The initial snoothing process suitably
uses a relatively |low coefficient M to provide a 10
significant anount of smoothing for the data. The

. initial snoothing process and coefficients may be
sel ected ,gccordin So any criteria and configured in

data pRints fXRged (or *}ﬁ%s\ﬂé\?&f’, the COBPIRORYNE Hmoqthed datipqinti qrghalbraw data

poinishige BEDBAN {0 Sq&aY &) €hY c&ﬁ@poﬂ@ﬁ? sRIOORES &RSl poinRTtheh HE R othing
and C%gabljltl es of .the snoothing system and/or any

Systegh Ray determping fhat the datads sxhihiting ¢ frend and;shapld degerckedggore closely.

AccRERERS the dRYréP Y BeARHOIhnd HeARBoHRK ap HitG%he f%ta may be
aver age, .sinpl e exponential, Iinear exponential,

changeotRlyiRgpBPlEmeRtay smoiiite ifioaltharthyiheed neishérrg these criteria
is saBVRId@Rn 18 cAidht Qd6hedRRPE Widt ]glaié]%/\ tgg oﬁ&iya@%%?l&?l?%grand the

toinitially smoth the data. T
relevaptupplemgentyy data smeethingfiy vat epliedo snoot hi ng.

Su I t Ri.Ng: r . d t he, da
PP RALA o e, - I e v
data istrelepied tkidenfifp b trembinghe dath behintiawlsich the tstwoothadvdata iy be lagging.

s A JNBE o PP ET 00 B BT 80 o

the system dushapgiag endsiythe raw ddependent , i nt er dependent, or

compl enentary. I n addition, ,th a ma e analyzed .

© ol PR P Roky chBo g cheris o bfied ot B Rl SmgOibink ccording t
the mewsigla:my dpprdpﬁgtempge:??]nt&pbﬁﬂt 'btm&#gt may Be aplied tb She data to

anal v.z o deter,n ne et her ,to performone or .nore
mor PPN siroaRhE LT Y e e i HRchatan: Ror egipig. b gep present
embdﬂimtéiiqtﬁ ifnge H@ffi&ﬁMY?Q Iﬂ{m{ejs ﬁq fend2id t6E igﬁtﬁ rtha"kl ﬁx@télq(eJefﬁEkQ@ more

et her su enent al snoot hing may be applie ste _

Closag; 21)“’.11 t&%?"p %&’ﬁ’ﬁﬁa@’ smaotheg, may e ﬁ@’h§§/§t wGethb degroe °fpsm°°ﬂ“ng

initidllly@pgigedish tHabh B GRbethe BAHE MBS ey UTBAIthdEwAdaR] cfé{ealshhy
dj usted data points and raw data, points for

7
Srlec@a PFR§e SMbodimenty drredegreref snaotingaisitedieed &y eealculating the

valu@fos @eldut@nt sehodthRl Bk peibadiRl kit Rhdee OF sthb&hing. ﬁAm suitable
smo pE_ecedl ng adj usted data share a commbn rel ations ||g

& Y4 max e psrsfo mpre sfestivelidmck e deguiotheyisairespond to the
resul5UOS th8 Hataddda¥sR! | InOhe pRRent htoRintead Qﬁlﬁgb dgorfvg?t%icﬂﬁf 8xponential

The snoot hi ng égstem of the present enbodi ne
smocqthing grogess ds appliedte die datansing aipshst coeffigienddoa points to

an equal nunber ofgsmgothed yda{a,Roi nts. If the val ues
of all of the P2 raw 15 daf)aa%gi %f’él exceed (or are

eqlie coeBicientsdM candrs pen bt sejecterbastording dathe desirawt ®nsitivity of the

[ l.r. oj nt t han (or .equal .t o) .
s, L BUABD 0B B 1 B B ) 10 s
applisativos,Hfomgxamplesthe malnagf Memay be highdrhizn thdrealunsfMi. s

exhi biti t d and_.should b r acked re closely.
N bkl 804 BSOS DML BRSS! 7S e
additiomeb phasag) ofidplai sbotiting mexydsiimiianigg yndigzeSthe hdutg &6l sbie manner to

dete: agﬁeg%h??g?rfaﬁgﬁlo eﬁ?{q%@éo@xﬁog? %B#la%e alpgﬁed(.) nA}qI/q gunq ehreorf phases and

types of data smoothing may be applied or considered according to the data analysis.

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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is satisfied, then the current snoothed data point
remains as originally calculated and the . rel evant
suppl enentary data snmoothing is not applied. In the
present enbodinent, the criterion for comparing the
snoot hed data to the raw data is selected to identify
a trend in the data behind which the snoot hed data may
the jsmoptheyflatey). Thd Smpctbimg diysierth \compines aulvpe(staf 815)ibased diA selected

B 15 S S B8 R A ok e L 0 b o s

appsappiple qnmsarsycls anlind raggesahlang-@slntsh@n&fe‘de ot tief likeheln the present

I t hi ng .accordin the data_.a i.s. .,
em&d%olbrtlhgtye)asup q%@ﬂ%ﬁ)f S v er?nao {Ish GTHALSS gteﬁlé‘ﬂ%?‘ tp cess to
estdbhnh addde df the preveding Pt embdtied datagoRad.h the data or track

end in.the data... For in the present 15
e ine o ereieca i FheCurTo S R aseArding o
the tdaRuld&H asldiﬂbat ThB sybtemberd IcaflsRes MRS ﬁlffe?én@§ edvech h:ﬁé" previously
may be applied to reduce

e Ssu nt ary snoo h| n
calG a4 G SR STTHAEH 4 R0 (R 1 I FrBcted valiafordieurcen
smcoRatdafhoitlia aFRRR Iﬁllrﬂ)%? t%) td’té%céq%z t IﬂethE @Yffé#&lc@ i{ SE&Pr than the

814). In the present enbod nent degree
%erert HFth e ecRBBRRCCRAD Pe meted] andi the |°|*}§e¥th@n°€\¥hﬁdu@taf ppint is not

adjusfl. GFthe ifrerSPR QS Wadindad ﬁ.nEé)RgtthéﬁSthQ Burfertt SHHGR &a@gfnﬁﬁt is set

of snoothing. Any suitable snoot hi nfg system na

equaks foq the fifferercec betieen thel salauiagadk currrat gmpethed detamqnwtn (§e) and the
predi8RP P46 P tﬂehﬁn{eﬁt%‘xzﬂotoﬁle&’ﬁat& B&np@eﬁ“fd t?bﬁex p}é) 2 thir iilrg]\ltlpher Ms

present enbodi nent, anot her”con
andagdesk i theprigingt valee ¢f§hggmemeemop&ed neta mma(smsag) &he equation:
hi gher coeffi ci ent M-, -1) *M + Sn -1
The coefficients M a ‘S/ be sel‘ ected according
t o Tihhe tltesnunedt smnothed v‘lata ypourft is hvet a@ordiys ttem miodifiad i difference

bet\;v%e it S&N{Jﬂ?he@ Hgta %E@t B‘l{;clletﬁe e gﬁs}noopagé rdgtg g)fsmlf g)ut reduced

raW 7 at a n vari
by 2 laertajm hmeurs f(whitn iViyis ess Iﬂiaghle.r A]ipimng e ptedld:tB/eCsfnobﬂlmg tends to

ntary._dat.a ot hi
reascdSp PHBR pBIET Helle? s fi0f MOS0 TR eb N6 Sl ngrencing
portiiens af sthqae:gh::jln grhmymseﬁﬁmitwnaogghy Zpﬁsdﬁdtﬁe Gadoathiny ﬁﬁc_i@s to the
r.to eter r, addi t ot hi n
st oGRS A A GreR iR en MfcHons Jopyag afec the
smaothed dht vﬂlm.igmﬂchéﬂ’ﬂhyngee alfa{mburﬁ@ frthe Wdzlds,ﬁ.fég Whe?] the raw data
. accordi to.the data analysis. For exanple, in the
Slg"ﬂfgggﬁ‘fpgﬁ%%gf‘ge the data may be anal yzed and
potAfhir Isﬁ:lobt&lmgStl’iE @htbeﬁhe fs@ppléi@dnty B tanSlysis Sléflntt306URsy Froceed
gfr)tfnedl C{%S‘\é/ rocess, based on the slope, or trend, of
withy the tepterdlatar T exeBBI% ﬁtgﬂueiglg%twrwﬁwpéxﬂ%element
206ShSPRndsdt @ﬁhﬁfb@ﬁ proesR€ 6or®B] APES bAGISEbns AHARSHysESorPthe output test
smpot hed data points preceding the current data poi nt

data, - Morgj R"’rﬁ“’t‘@ﬂé{n vefersing ragpin tat Eigwe d¥e€s thes genplemental data analysis
elerﬁé?ﬂ Q@§ fiaf BalchfaRQnB sRrE GREr&d §tistiy fot Q%afdcﬁﬁr cclﬁbotngl?t test, and/or

present
section (step 430). The statistics may comprise any statistics useful to the operator or the test

O

system 100, such as SPC figures that may include averages, standard deviations, minima,

maxima, sums, counts, Cp, Cpk, or any other appropriate statistics.
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enbodi nent, the data snoothing system uses a "l east
squares fit through line" process to 5 establish a
sl ope of the preceding P3 snoothed data points. The
snoot hi ng system predi cts a value of the current
snoot hed data point according to the cal cul ated
sl ope. The systemthen conpares the difference between
th repplomentyry dath cohlisie ¢tlomenti 06 calsd neitablyr p&ﬁirms a signature
o icted value f
anay R 10 it B4 okl bty HeBol S epetieinrihe asta, for
examr-@)acqulee t® s&}tion) Hasecdhen dlcbmbmanmeof estgleRfifs € thaasectibe and/or
rr nce be. not.ed and the
otbe Aol MR o Rtk Upla G TR NPt pERafineis sppptres and
appliésf & wclehm‘f% system, tsmabl}t trmﬁgm@; eym; opeigtor, bhgd G4 dn§ hitable data,

S qgu to the difference
?udg \%te3 e} gsq e c a }r%%f‘%?i‘ ?:'ﬁéelfeec SiEpattre aaplysis gaayt cumulatively
idertif§njrerain dnd lmmmmxbedjacmeyi cottbptad it Brdbh:&l freédd &'¥thed ORRAG Ltics of

y athird nultiplier

th B35 oF B iaod eonesc Vigne Soalobe s it i

signanmess} sueh agl atnae p@dk@twixféf&ﬁ VaZBons, TRGIECHHAL, 1308 noike® In the present
MB+Sn Thus, the current snoot ed dat &

embﬁg\“ﬂ“ H Sawrit a0f HIRGY Perormpdhs figrature ndlysivonte output et data

for daeh Wex@8d tebicin @4dHOebiRdd sebAt hed data point and the
priglcted snoot hed data point, but reduced by a
ce

4% PESFERInEmpRdiBAnNG Fignatelssanalisis piocessppky i begpedigmed in
confh&@ibh GHith/Be SHRBIHRNFo LB R 1R snfo%ﬁﬂﬁ% FR)%S? an&lg%eg e v\fegtgr data,

noi se senS|t|V|tg uring relatively 1
results, ot the apalysiyndiseting? trersher appmalyen dheydrad are Fioeed asrbeiz%dndlcatlve

of a3dhBhdeCialth®Rat?for taf ulllef @laf I'rfa %e Sb'f%%{nﬂ%e qgc tg?)éed}ltor ancﬁ or test

snoot hed data points ensure t hat
engigeesy ngeexbﬁﬁbdlf@rtepﬁes indliogied Wjoesommatisaf thSEts of H#ta in the smoothing

proc%ﬁo%eh&gug@ﬁc@ HIEE u%h@ %\/a% bcea{}(#ec? hap g’%é?da ' ggx?.l&%l%u if %ggta point

inthe raw data, 1.e e raw
excegdy theéh@gho}d; Ty if |thet datAfsmewth&gqmd)dessa ghé becuétahic@, mhyhBe noted and

stor N ! . Y 206 d
tor 4B BRI MnA) RO of BBt o s, For

_ er anal ysi's Of For
e X Eﬁqﬁxempteh eefgupp Itcangmtea 64-RB) atsignatupd m}&lsqirmoo m&Pinitially

1LC roc ontr
calcﬁ'fg?éc X Igg%:to D %6% Cfo rﬁcué% ef%ﬁsé 8%;& PB For&@E hmits cqrresponding to
a pavkgudar sactiancardatelsty , "Hhefsﬁghhﬂmag alﬁgy&isnptbaesgl tHed Sppdils Qu pnate

e L e O
for eao]nrpemedl tmgnhtﬁ&t alg@i’tﬁinp ind HEE td &th (t& ARd 42D) secddEro br? analyzed.
e

S rlse any statjstics useful to
ErroB @ngﬁ{gﬁ% tangl@m% fép% Kssglsp and sigpatuzs remdts are also stored
(step‘ 6(m)|r The Q)P@fessnia)tepeﬁféﬁtiﬂxeeaél’{ SigAAER al %étgp 608), test (step 610)
maxi ma, sums, counts ﬁ or ’

jations
and G5 GHEP S13br LA semaeions S, Bplemwaiti dxa oot 206
recofliatthe eriérk X&bﬁ 64 e 128 @{cﬁ%lg sig"i’xmaly fé@ﬁlﬁs a(ﬁﬂ? and any

anal ysis to dynam calTy ~an autona

Otheféf'gﬁ?‘f‘iy ‘Elrﬂé%ﬂgra&?]ﬂ’sﬁ’ﬁbnal ies in the data, for
Upon identification of each relevant data point, such as outliers and other data of
importance identified by the supplementary analysis, each relevant data point may be

associated with a value identifying the relevant characteristics (step 444). For example, each
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exanpl e according to section, based on a conbination

of test results for that section and/or other data,

such as historical data (step 442). The signature

anal ysis identifies signatures and 5 applies a

wei ghting system suitably configured by the operator,

lbased on any suitable data, such as the test data or -
releV i niamPeRERS R d3R PriRteglex, beThssosintghatitl e smiat ym ®IERY suitably
expﬁddﬁEd'a@ta'h\éﬁJdEmm‘aﬁﬁ Lf I}
eSorrespond to %herﬂxg%sr gg(%% ﬁ)nt?ﬁger gfga(gjr %fl&*’?eﬂeinﬁaéy analysis

lagpg ;ttﬁ% apept. o‘?acil ialug aiay iopetateans afflagoe sther &smﬁatobl b€a particular
chaRBRnite! F

o Bt bR, LR B it B GRL Raytpeien saplott,

si gnat ures, such as noi se

firstagan ghg <fqﬂ§spoadl9g rhexaslecunahvalﬂmanpy b gt Lﬂ@pﬁ‘ﬁ&iﬂﬂ* d¥BNoint is the
fqr h
beginhf C&'M&& in lGaBU Lugo%)ejt enraagt sef. g@:el%tgfg%f ! retgqj hexadecimal

ana yS| s on the ouf put
figuremay ilrwhéaemfomOn edatsr@:bltbﬂtreﬂd’l stidheasithe 8&Btion of the trend in the
dats€Mbodi ment, a signature analysis process nmay be

performed in conjunction with the snpothi ng process.

As The gupphaseentaicn datp lamaiﬁ§ eleanty206 ndyNsd ®Sécifighidl 3o c1assﬂ‘y and
icating a trend or anonm

corrEﬁéL{hé da {step g}a S rez!t&cigé ntgg p\}pé»lqnﬁ:a{a%@qta,@najglmlement 206 may

utiligd thegafotmattoh&n deet lexa@deciihl (ﬂghfeb QbsobiBRl wARYhD %aﬁ oints to identify
ator and/or test engl rP

the By AR Fend, S pBRTCS pfihe dboq Top supmomprary s analyss

elencht 364 ﬂsd)d‘ultﬁlﬂy appliés torvestioaal éyn@ﬁﬁo@fegf&ﬁ S t(g Ex% ¢ (lata, for example

rrence etrend may be noted an
to ldgp?#'lpgﬁlv Iylr?d“3 P eurefbidiests. exceeds the t hr eshol d TI

| nThé@ofdphtar 30D MY ol Offdifonall C
.not ed o p st or edéyf or later Doal 5‘5“.1’@8 fdﬁ;&n‘é ur?@PutB? (ﬁ‘?nerated
Statlftl'?s 2Ad El?fu?“&’ﬁt tgsk ﬁéﬁat such@s pytomasicatlyl identifghe mnd kelpstifying outliers

(stefﬂgl)r e&nﬁl&mﬁg efclS k@aﬁﬂﬂjﬂﬁuﬂn&%&ﬁ{en% %O@§ l%?tecg algomthm suitably

” gltlal . calcul ate a count
idenfiigs; the puiers ot 1f of pertigulard algerithmd isc omppropridté fott @ set of data, the

suppwﬁdn&iﬁ(aﬁ@ aﬁﬂl}fs@ elemBR 306CHa rbesgo%gi:g\(;xed 3nd utgeS%%lL' abert the

ghat ure anal ysSI'S pProcess then appFPies

anal%ﬁlbar?gtsﬁhz‘g aéiﬁféqf?'ﬁlagowbgbrl thmto the data points (st ep
60, erfor f or
deS|erSe§ %fng}rl]tg?ﬁéag{% ggr it élt gﬁ%g}aﬁé’ﬁe% BATH s’t‘ glﬁ%per to
designgterpudlisss, iseah atSd)yt;@nmmo;uzte deleéd Values raad/bﬂmbtdﬁngeﬂ tR¥tment of
th , r nd results, and signature
° S S S B Gy Bl | SRRy Sl Hedhalar ctomens
accoydinge tot waticup rasmtshofsthgrmtsenteuﬁbxgmw ihhﬁ]Lljﬁ %hﬁ)ﬁlaﬁglﬁ?y cdibides its
i on conpl etion,
sonsiiphPR S ol By S0 ol el foreth roseni daim (st

: 434){ h&orm Ioﬁ rtbesé Sstatiptidall 4élat1dnl§lﬁﬁed afe€thbh cBmbHt& Ro Bl Breshold jor other

res [ts, (step 618), and any other desire
refe’%* ?g’% 'L AL r‘% rs PieAT- O3 AnediggnoT erarhinations thersaf, 36 define

felaﬂmhﬂwemhﬂﬂ Hhitss JROKE presdit BBl el A0 DhlSHips are
scalegaf 1 E};ortance identified by thé suppl enent a
nal e’éf“%p © B% ORF: PEP-ehit and i strslart detiafioneof the slatai m @ﬁne the

dlffemnt guthervaﬁplmded edép ﬁ%)ngﬂfg;’cgltﬁlﬁ hQYah LHAhaE tbg oﬁm})!ireg to the
outhét%hr Bloldélim)uts to 1d[ent1fy and classify the output test data as outliers (step 438).
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varfaug J)+tﬁér§1 %5 82[%9 § co?d’]

rel evant conponents or data point may be associ ated
wWth a series of values, suitably -expressed as a
hexadeci mal figure, corresponding to the results of
t he supplenentary analysis relating to the data
poi nt. Each value nay operate as a flag or other

desj_gnhat olr of a particular characteristic. For
ex a’h%l SUPPFentany élla"lala%?b’ﬁﬁ elgment 296isteresiibasresiingeatistics and outliers

in RehblyCiil ddentifsd, SLRRRY Q{eei Y rgnilﬁaéo%tdlﬂtég ads ?1£1Q§ with any such

cor respondi ng hexadeci mal ° val u
statistics and putheryiGten 498)- nelpated statistipre gutthngndéqr failuresemaly also trigger
tffleeticadRnts2fiRh RS, anll BI¥ L€ u
" he hex adeci mal S?I{délgg? e na@'pﬁcz'ﬁ‘gﬁag%nﬁf %r J,;Pa%la%f Bidelring a light
towiep |StoPPiRg thedestard 02.roz petifyingatsener.t he dur at | on of the

t r eigdpd al na
el enent Br%%}ﬁﬁaﬂ%& egt Elge %%ﬁ&"gur&j@{ Sls 5P T I)?e%ﬁ}l?% ingjudes a
scaling elemgpte2 llorp@dmt @t]@qto@;sﬁd&ﬁ]}on eknmene2bhp rl‘hc: stdliag element 210 is

| | eren
oo BB TER 0 S ATE B0 8 e o
testyglata Thﬁeommraﬂqss}ﬁmtlsmte&medemil fs)bonﬁiiﬁecf 0l ideitE$ and/or classify the
dothl] Jg ur es of the data. The
enentary data a ted ZLAREDE 206 al so suitably

ap Wpes)awnlaémthmmhngzdem&ltaif eprésestenibatdeent suitabl® uses various

statgﬂgﬁ’rflgt?c{nél%xs? T d(}ern ﬁlhdscéﬁﬁlﬁ)é‘l EOtsggv%tlnﬁtlarLay Ls?q%gmnéoefﬁclents
for adee ﬁntenm@ seamahy}el ’Shef stalid OdHSfidigRNark RBitBN BAAIAEH by the scaling
eleme ti ccgtand t.he 1out ut 11t est data, such as

152419 Pofife s¢ F‘f"?/f Rtlish sengifeibs ivalpesnandosmeqthipg coefficients.

An)( qipe@rA&Z:hterAns’iﬂcu a ﬁﬂtaﬁ@‘éﬁn&@hﬁ’éﬁﬁ&wﬁ?ﬁ %&}%C&E@fd? dealliflg. For
eleted a%orlthmswtably idenfifiés

exas‘afer? le yiptiseq) zelptiqnship for guilisy sempitivitsscakingis ﬂgfimdas e
for a set of data, t y data anal ysis
el enent 206 may be c |%|+dﬁﬁfé’<§llto€cpaul[ onatical |y abort
the 20 analysis and select a différent algorithm The
s upptothes pamaple stdtstigalaplatigship fot autiinrtseriRivityrayd epesthing coéfficient .
scalﬁg@ﬁsﬁéﬁ:}e hi.e manner to designate outliers, such as by
arison to sel ected val ues and/ or accordlng to

treatnment of the g _dat noot hi ng process.

For exanple, an ouif‘ﬁgl’]\]ﬁ?’ggi B¢k (;Jgtcl%@n el ement

accor% ﬂgﬁ var, i o s aspects of the present invention

i nidte Fg" ¢ SARsHe éFlP'}OR?hlPu for eutlies sersifivity and pmpething cgefficient
scaling i9déflre@bg based on sel ected statistical

rel ati onshi pzaf or each relevant datum (step 434).

Sonme of theso &€ak) st ‘{"%& or5|d%t£1 Ja? araglthen

conpar ed toMaatth;sh or ot erence Poi nt,

such as the data nopde, nean, or nedian, or

corthfARRIS statistics] aplatianship serbm multiple alegrithyms forishoathing coefficient

scamigrl@shol dlimts. In the present enbodi nent, the
stati stl cal relationships are scaled, for exanpl e by

one, 10t an rd deV| tio of the

dat a, juo e?{hﬁﬁe ?he%?ta?l?%?g%tw aBﬂ‘f?“T ef = ﬂ%’"ﬁl\ﬁ‘a‘&s

(step_436). The output test data may then be conpared

t o Amgther Semple e%tattSH?aééﬁleh@nShlpnvqeé inomplgiplet alggrithms for smoothing
coefficREBIchANgifle out put test data as outliers (step 438).
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19 The suppl enentary data anal ysis el ement 206 stores
the resulting statistics and outliers in nenory and
identifiers, such as the_x-y wafer nmap coordi nates,
associ ated with any such statistics and outliers
(step 440). Selected statistics, outliers, and/or
failures may also trigger notification events, such
as senglt ng an_ el ectroni c_ nessage to an operator,
triggefi ’hg) aWhetg it = dgtupotedardPeyiasiongnd e =tdetmeMedrn2,
or notifying a server. In the present enbodi nent, the

suﬁﬂieemﬂrdrﬂgssﬁaitﬁmma&@tﬁl@ seitaBIYe Bdnfiglfedi t3CIUHIRY afd/or classify
a noutller cl assification

10
confeRea £065 pBIPE e Tt ariS FHES 355679 to G, P gl zorihen the

outhigm anriteabitputses dhtzsehlﬁetoﬁﬂleﬁ @Eﬁflﬁ&'ﬂ@ﬁ‘te&r@éﬁg nf¥y$%o identify and
to the out test data. Thé outlier

di
casbf, LSR5 e epensr e ReCRIE I Q theclastoytrntitent tesujts and the

infoxmeticar gepbatedibyythé Behpleh2na) ARURisQUthdRHB6] Bol Q)'angﬁé 3he outlier
clasﬁﬁgordl ng to sel ect ed algorithnms. Mre particu

ation, |efement | i nswtably copleusrdk e nFlaéFﬂiB’odhmmmemabI% into
cnﬂéﬂﬁﬁarﬁxﬂﬁly & paﬁtcﬁfegé‘ﬁés Cﬂ& e{a%}ﬁé hpgbﬁ'@&!ﬁﬁorﬁ %th user- ed criteria;

nam ca scal i ng out Il er sensit y a SnDO
“se%%fé?lﬁﬁl 6P‘é14%/3é1 spetitl MeEPme recpgmiten; edpssieation ofi gemnei’mma for tester
datSERgrdASioR 08t kéth |G|
R o AP st RO sBhy Ry b Aok G Bl B s R Vg teveting
analg/éqss rimam yaRs| mens ardiel Sstowtthi magpmg b part @ispesiticks ahd ynamic

1S B R dr S tatistica
re e?tg ot & @% i p'nh?zra'ugn aﬁ?&% ?fh&re ésﬂéﬁa a%su% 3‘.9 L%H&: pay classify
dataams@gq‘pngnogmﬁh sonwaﬂwnabsm icomtediitples, osuch) \at IWestern Electric rules or

NeIRENReL Y bl B Wllhglss def i ned as: (V1 +

ural ogc er sanpl e statistical rel ati onshi p
f ) rThe utlieg lclass;ﬁ@mpn \pletrgemasmitalslyuﬂnshﬁa«g theodtd Lsihg Biselected set of

T I i A B LA Y o e

to d@rastenzmthw datad a@nnhxtgh kN ghec meddbi 6ff eet op&@taf | ”th %resent outlier

d
ol SR B iins1 B estle cSiRpes Qidils bl Satoarias i oHR tst data to
seleulsé d)resholﬂkl,lstld:}p:isezaaieg edriekfviBing @6 oﬁdTB@J fﬂl‘u‘@ﬂ a6 @8 S’&fsglﬁbtﬁﬁﬁy scaled

al i. ng ere 6 dat'um St andar
"“’é@’\‘? deviagf ahampa ﬂ“ﬁéf”&nﬁ‘\l%a% the, dafhomERh mod¢pped/or median. The
1derﬁiﬁaztt{oﬁtdf ®atliefsaih ahik Qﬁﬁfﬂdr RendS @hdrihalidy iﬂypih@ntﬁieg QiR Br any test
& ggot hi n coef ient scaling is:
regardless of datum an&)htude an re ative 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:

2
3 * (GOMIIOMIIerCaunI ) J

overatioutterount ~ Y oyeratoudtiorCount )

Count LIMIT = Iu OverollOutllerCoum + ( ( Max

1
NormalizedOutlierAmplitude ; = e, . ipomaimiooer o +( " 3t (GM'WWW )

Max s ~ Min .j)

Classification Rules:
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10 , where cr = datum Standard Devi ation and p = datum
Mean The outlier classification.elenent is suitably
configured to identify and/or classify conponents

106, output test data, and anal ysis results according
to any suitable algorithmthe outliers in the output
test data, Tpe outlier classjfication element may al so

i deftfy™ "Rl (115'7"6"{"'&'5‘3'?]63}‘"[‘3’@1"\’8 fremrertrtofeimay VOB pEpAOicr Amplitude o |
C OB ORE St QTHRAAREAL D, LO, LR SRl B icrhfisthude |

results and the ‘information generated by the
suppl enentParty, Alakys i=Sre) HPend,.200.c.. 8 Comxanpl e, the
outlier «classification elenent is suitably configured
to classify the conmponents 106 into

C riuimutatlve AR 9oa08 (RAfullat B CRERA S oRised MUncAXaMP! € in
conjunction wth user-defined criteria; user-defined
good/ bad spatial patter n[s/ recognrid i on; ché);si fi cjxti on

of pefe¥WHgnt THL A L0t T ; 1 test
setup in-situ sensitivit ichibGat I OfSoaiadecand) yses;

nbestgr vield leveling analyses; dynamc wafer ymap
A *(8i_s poshiiond | ]

A Qlmbifs, SLLI P MBPPing, for_par 8BS p0skd and
dynam ¢ v Erestoror=test pflagr am OpLI I ZaMIn00, o,
anal yses. The outlier clasSification el ement -
c|@sssiffcgtiondRutles: i n accor dance with conventional SPC
control rul esy,such as Viest ern gctri c rules or
I\Iezl'aag};;a[m,@saizrt ovthdfact er | z¢"t'he data. 15 The iutl ier
cl'assifi cat i AN “Bluenentoguiite 1™ "eirkridiviae: f§at a
.ng a selected get of classification Iim¢t .
B o D S coppiprgpyrest AL G od Gullermptinie . |
met hods nmgy,.be used _4.0 cterize thg dat
accordi ng { o™ HE"REeds 0 lu?hg”"vp“@'rc‘afgr. "IZHG’Er esent

OW-bbigts M&h&sgsi fication el enment, for exanple,
classifies qutliers by conparing the output test data

t o-he dgiualpmbersAnddpge fdes used i the follomirgsexamiples spobriustmized
by tht @n@i&r pkMRenddd @8t praPEmS te¥t R} @e%% SRty h%regs%gtgp, etc.).

_standard deviations froma threshold, such as the data
o Imihgse, exEEles ot /relptiveetdi datn Thean, madantantior medisn bosed on datum

stand@idldeliGhicn %:j:gleh I‘BP' %eﬁﬁﬂ;}ﬁr:al E&%ﬁsﬁgs normal i ze any

identified outfliers tfor any tes regardl ess of datum
anfsridnod e Taed (KRsrtatiiru e AaGioes ) THERERS LR, + Partcomr,, )= 6))

classificati el enment _anal yz correlates th
e il biee sRifor R DRBY irar-pol feemmdsdh
on sl def mfﬁ(ﬂ&r@awﬁamcmySﬂParéc%Lﬂ?ﬂ&brLa%mwii) ds
for the 25 purfose of part and pattern cl assification
bas e B t&He F{iFationts I Petsmar & Patodmal + Bitomr.)2 1]

&%lts@@léﬁ%n%’nfg léi%l)tlta I%‘d q&ﬁésroeg%uaelr;ﬂ%ml %ﬁay 1 lé”ég)n gugela%g :pel%orm additional
analysi©wfrte jo@ipat kést data,anff the- i{fddmeBior rdehénatdd dyycthel Bupplementary data
analy'é{ls leieg‘égtrf&l. 939 Lx%np el,J Hn’e su;ple%ggtéryn %iatzl rg.ga;tlys’ise éiQané"r’n J206 may identify
tests having high incidences of failure or outliers, such as by comparing the total or average
number of failures, outliers, or outliers in a particular classification to one or more threshold

values.
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Nor mal i sedQut | i er Anpi i tudewar + 3 MOXO

,»Xd..e.,wu.,,v,n~" nwwn..eea+ton uv.e

Classification Rules: 21 Part,,,,,=True, |jl~Pan~ n
- p"r~ > Countu,~, ~AND~Part ~, a,~,,~ ~, >

Nor mal i zedOut | i er Anpl i tude,, Q) J

E(a B%FA?‘(PPEemLeéglpg%{gf%{lgsﬁs fg%rl?qt Ph&\ﬁ]ﬁx Plﬁﬂ Be configured to correlate data
frony Mifferedti @stsl (ﬂitlklerﬁrff\lsilﬁilarfrbld Qi¢similay rends, for example by comparing
cumsB ESinPYLI0, HHICE PR InE SUBSEReveen wafere pihen dassts. The

supﬁﬂi’ﬁbﬂtéry @Qta%bﬂ@sl@ dlemfet 20 Rhnb le@@hﬁz?ze%ﬁ%ﬁglaigqal&oﬂom different

rol al 6; er Connr

tesfﬁ?e‘i? e %%ai@hf)otm 1 crifigah and/esrpargingl aaiop gaed parts on the wafer.
Thte.@Fl@hlE@My' &Jt%lysﬁ\kéfeﬁﬁhf 386l r&y a1§<9 amﬁ;}ze ar}d %u-elate data from

ierAmplitude = E.t + ow r NnnwendowaAapr
differenytests rgpmm -%’Iﬂ@l/\m%lmﬁ-l Paiteras gni/qr bl parivbatermsmn a series of

wafStOas NRY skt JnYlt %ﬁeré}{ VOWUAAMAM | 12

Cl assi fication Par t flle~W, > CountuM.
) Aibe pplemeniasy da{zuglalysfs elemEnt 206 is also su1tab1y conﬁgured to analyze and

con@f%{et (fa‘g;mdl P?{NEL%SFS%Q %%e%ﬂmr—?{%weﬁo ?vgﬁa{aztehﬁlﬁ purposes

of dlymmlcalbf coripressing thiy tem/daw\ﬁstubmembfyxdﬂ:hé Isiygldingaitdry Wd@—analysis

] LML T=
clefent BRAREL RGP AR st ishoand gog dunerepiy gt noce
in-situ set@p quﬁli,ﬁ,cat;on/ ahdNepsitivitysanbiysis o Furtlidre ﬂﬁ(ﬁupﬁbméﬁw@&{a& analysis
d t 0.l o e C
el LT 3P AF AR AL oo
whetreo g qm'tlchhs ttesnonhii,e tagt &y impropbi®y caliraet esr, loﬁ?&*nse tproducmg
= ive to

inasREQe e FEs g SSPFRITIY eth SADBA SIheBh Mg pFRover analyze and
corslh@nbkadata tethapirposes %ﬂkefﬂpr%ﬁrab?}phﬁﬁﬂ}h?ﬁ l[iﬁcﬁgim t 8& nI\CIJ_}:_ limited to,

AC = ar av
e R o SR8 oS b o S af m
proRding adiifidhal datd fod @se infanbl@gﬁ’a{rhcéa ergrrﬁ% daad z{mrele%%)nt is also

+

suif RGBT gy fc%?%aé sty e Rl 0 nrmﬁ/m\mlgm fled or
almaﬁf 1160 N, t8&s thaf s hIeRIdNBverdthil 33nh/02 Rsf %ﬁlﬁ@ngx ve?-liﬁ\w'%pk

((PartcouNr 6a + PartCOUN:3Q + Part
& SURP erp@tary data analysis may also prov1de identification of test sampling

candldates such as tests that are rarely or never failed or in Wthh 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 basié 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 fnay represent a reliability risk, and/or test time reduction through dynamic probe mapping
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The suppl enentary data anal ysis el enent 206 nmay be
configured to perform additional analysis of the .
out put test data and the information generated by the
suppl enentary data analysis el enent 206. For exanpl e,
t he suppl enent ary data anal ysis el ement 206 may

i dentify Ssts V|n nci dences of failure :
of bag 8 poor $aris s ad D iR ighoT 6 e btk befeRisatuseg and
outptlUARRY BpropAdtt Uhfber, ot biadiple adgostlibhd 8ad phits @n a dynamically

particul ar classn‘lctlonto on or reth

0
genexgied preber gontrph gap (o tcampna%& ygqpsu e‘ﬂ{eﬂ iBgyigking

equlﬂ?i?éﬁt alis0sth ? ?rf&' S RetidgOat ERAINtE, At syl tfide, ahd/B database results
f'erent s to’identify simlar or dissimlar

'fabletrends for exanple by conparing cunulative counts,

Jg ﬁfn%ntalarﬁ@y £MalysRIak Bledtil BontRIMES lefdl Serlds ttd(\ﬁﬁfbay@cfu%ﬁ@ control
data set's. The supplenentary data anatlé/3| S

at theepz@h@ mxd thirsfingh jestyields. afraaddinensquglity dssuey mew bej ideatifigdptproduct
run thd, fnB{ Gt ﬁg}h%ﬁhoctetﬁc sggﬁﬁ@dl l%g aﬁzh?ﬁssﬁdymﬁﬁtnﬁ@tahﬁ&sw tends

crltlca or mardgin OOd parts on

to impedfve the qualitg ogdmpp@mnd tor the da\mtram m}ds¢f§u@| a@nbfﬁs to,@@@as well as

test etng%x{ec%s? %@I %éé?neffl ri)g 1&&3@%&@1&@ T beg(%fﬂale d’fhg gﬁ'@ﬂér 108 may

include diformatian opahd wpfdr tlﬂpnslexmfylag s@rmqs of)q‘:om}waubms dayipg signature

SRR LRIl L5 Bl

may Sdthﬁ@hio;enﬁﬂlyfde@aﬁﬁjgdods ﬂaaakrw endedted 1i6ing comvehtidral wsttanalysis.

di fferent_.t est i d d
DeRTFFRER oM HETS Pors AE Bl PEHEdBcar it e Bpsigpred on a
Wafe@orlﬂftﬁﬁSWdf& &}ibegélﬁﬁaﬂ reladtiRity 1o QesistdrOsomponéets in the semiconductor

| t | | |
v QLB B LG VE IS PE PRI S ARV ER SeRTapR ol Hana of tatment

- of the &&edr! SThk @é’msta@Sé omg}@articﬁ]laﬁmﬁnpoﬁﬁit,ummual by batvithin thebntrol

senS|t|V|ty anal ys Further, the s Iems
i o g o5t e GGPI: (PG s O et RS Cpagignt ey be
lOOd(ﬁ¥)e|10%g NeaAhY¥ Shés of tRY w@ﬂéﬂ'ﬂ’&l 1@siétynckslefthost bf ﬂ@ ras'jstors approach,
whet her a particul ar, test node may E W

but donot Brogede thegrorpgl Histiliusien pngeR{c10RY an
regy %&enfg & e Rﬂk&'ﬁ%}tlﬂélﬂdéj@éf&tﬁ@&l éﬁcﬁh‘@leed&r@ Qt coRBhinant or
nmoreover analyze and "correlate the data for.the

impestechiers insthe ffabpégttonmre@ﬁs& miBpeelct A BArepttcihe dpsigpnep of resistors
locaﬂlzﬁtneglJ 1t § R resBtivi R tiheCwateedt 0BG atThe ReQdtaric8 G RERBYer the

tests using correlated results and outlier analysis
1000th expegted forchi dryica dgin the middlelaf the Mafer i is stillwell yathip the normal

lf—ln errent ary data analysis elenent is also 20
dis %?ﬁgﬂgg ‘configured to identify critical tests, for

ex Referringty Figieatl 2Ay,rie ravtfest dete forfeath eqnpswentanaydstplotted. The
test I | eglb&gs Bor%mdtera%fe v&rli]a aﬁ&ecpq]{l( mt ton%y (Jfﬂgﬂ'l res@ﬁ%}p ramong

a very I
comﬁaﬁemtsadﬁﬁﬁlﬁswﬁemwjt}mlmobqn rmdmekeaarubrrbwé |oc a:blmxmsoﬁf deem%s The

. [ d h
oo BT B B R OB SR e
data R @ompafsbetsand vitlingiat a anal ysis el enent may al so

provide idenfification:of the best. order te

When the test data is processed according to various aspects ots t‘he present invention,

the devices affected by the defect may be associated with outliers in the test data. The test data
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25 sequence based on correlation techni ques, such as
conventional correlation techniques, conbined with
anal ysis and correlation of identified outliers and/or
ot her statistical anomalies, nunber of failures,
critical tests, longest/shortest tests, or basic
functionality issues associated wth failure of the

is 1&% confiihes tsumpﬁémmga pgfva]uﬂsa Tha dhty aimcmmgt withslee qefeats, Hewever,

depammé lfrgmr tat Ivahnesf aésecxatélhmnh thei @molﬁldmgtdememiﬂxcﬁi‘t @ difect. The

outy RN O G AR S R G e R AR AN o SR o magnitude
of thei daba,rtmdﬂthé oﬁtaatdatajfrmn ﬂﬁdﬂﬁbﬂrﬂ&gtdafaough dynam c probe

mappi n 23 of nd goo arts during wafer probe.
"Gt PRt oY sigca 958 foB e ot ra et Haime, and
proﬁdhts fatouipdt @PYrt Wtﬁiﬂd‘rj @it£ba s BpRitor infiface? ¥POMErUedifeddfRQthation.

bad. part na caIIy enerat ed pr ober
Anyc@ﬁ‘t‘r Bk a3 a@#la?l %ffﬁ eq ed, gr glgsteqnic fopm, @ay| be used to

prese 8 thO@bdthutepdrifet G or @ﬂi&b@féﬁf‘inalyﬁlst ahb o§t#>ﬁt' é?erﬁ@ap Zéfpﬁlay provide
strip testing . at final test, aresults e,

any geleciprheqnteng dpgluding splactad) Oéltpusepﬁbqiaémﬁﬁmahe @a@al%mdygsuﬁs of the
sup@ibmé A8t lan g grol ler level tends to increase quality
contr at t probe, and this final test yields. In
addm fhe@rﬁse%f@mbp@weps heoyipynslementi208 suitablyquovdesprseldetion of data

franx W Jug;ﬁg Itestntﬂltta %{Q%ﬁ@d by Hle o?@xra{y? 5? §/V§1|t1 2? §@#§MG{?@F&%& roduct run

dat a YSI S nat ure ana ov
timg wie thpdymamic detalogt Befprringitel Ectutm7,tﬂneouxpwmmaaam&ammauy reads a
a i neers.
e A3 PO 158 O 70, oI B P i

deteaminied mfolmtemom gt iselud<iSn theeyoutpun odpude In thé preseétt embodiment, the
samén.\g%%g {deHBRes! c% ﬁJanl 1 & gl Lgﬁf‘rosfe e{:teglrﬁy nct)psera or for Feview.

analys S 1 ndicatl
Themandﬁtmmsrdl cogipprentessy by Iseleqtect heordinp ot anyecraﬁad, yadhSas data for

siem - dentify potentially def pogds. t hat
vorG gk 2512 "B B b P, 7RG Ser et
Themfnphng mggen comprises i getrof x1P cocﬁdlm@lbsr a@tre@ﬁonﬁ&ip 6 Ql!iwlptﬁ;itmhs of the
his. wa

preqe iR sPaporha ooy PO {7 o 2 epulil et b e epponents

ma&ﬁﬁhconductor devi ces varies across the wafer, for

ex | e due to gven sition of materjal or
2[5?%‘:99 e Blperet#@ sopbﬁ.fémﬁggp foawelgd%pfogﬁl?uon relatmg to the
ouﬂ[basf tdrCatheél! inEIMRAGRE BénerdVBY §dentifidy b?&hé’\ﬁsﬁﬂﬁlé?netnth?y data analys15
ntro limts of the test. For ex t he target

clerpend; 1t dymagpc Slaplog st P d& R, P@rﬁge%ﬁﬁip Bcdentifigs. pech as x-y
coordid@R2fot bach1d%he HRBSrs hitGs@RtbiedOds Wdte 'P'l@fc%ﬁrdlﬁaté@ for th% o?erator-

resi stances of nmost of the resistors approach
selegigd pefnpienis and the wutlistraramenged intg e dyeamic detglog @ftepgmmwhwh in

the %Gﬁ'er& la%aimfeﬁf qui'heﬂlél ‘fdrhnat GF%O%% Sest? dafi®o \ig@{] anme Merging

i nclude defects, for exanple due to a conta
resyltingedate dutp ohe idomamhie datebog Esilitses peoptpeession Tcthel etiginal data into

suniitaYy kt%gtlgéﬁﬁd &Jﬂ*ﬁcaf ﬁw éattaa{/]aqges C{Ilto raes%&ai’ltep fative tester data file, reducing

data storage requirements without compromising data integrity for subsequent customer

analysis. The output element 208 retrieves selected information, such as the raw test data and
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| ocated near the lowresistivity edge of the wafer to
108051 . The resistance is well over the 10000 =
expected for a device near the mddle of the wafer,
but is still well within the normal 25 distribution
range. Referring to Figures 12A-B, the raw test data
for each conponent. nay be plotted. The test data

one of ypqreidpta frogm dheyprlsmenteRy, qag*t RAkysisyRlement 209, for egch prtry in the

mergd6oi-Y botddih s ia&gj ¥ thy/ dyRERRMtat068BRPFOE)S On the wafer as
e

the praqber i ndexes . across rows or  columms of devices.

THEe reEgHed dalorpation i then fuithly Hered i amARProRsiateciipytyeport (step
710).|3gﬁgtrbﬁdrlaf?1|a? YRR EshrQNinV A Uilprépiaty fl‘@)_?ﬂlélto& ﬁ%x\#gﬂetl.ﬁ gﬁé present

O data or conparison to'the test limts. ] _
embogiment, fhy quipyt pped ssikbly welidesd thegdynamigadatalog hawipe ot wafef map

indicitﬂg Y &R0 doMpBREntsO8 the WaFer AQY kGSc1 ARG Rd ﬁ%ﬁh&{] fhe output
delfect may be associated wth outliers’in the tes

elemeg 208 may supedmpostavafer map data perregpdndingdn folithiers anothe wafer map of

' f : i Q¢ wi th .fhe ..
the pEEICHIRARIGE  AUBLURRY, £ ol AeBBRUELPREQ LAY L Gutirs
from ¢her wafenoiap gr betel a5 het ®mplad cutpit.n Fhy outpheregart anay also include a
. d tr.al.e depart ure fromith al ues_associ at ed

series b pEAIRplebocBE A thelafa OONRAIR VB BGuPRRTSH S and
correletiorisi &r thel desi f Tiabitpnt' edperremby rfanther digciudd yecdifinendations and

cl.assify.the outliers .according tq the itude 5 of
suppife° Buep ot U SpmRRBuRET T EP St 1 b rEs aPPgt 3 eperae
identidaltsats offtfailaes smdior eiuﬂiﬁfsg ltheZﬂxﬁ)ut @¢gotcrh sy Hﬁluge Ersﬁggdsgﬁa that the
test, system 100, suita run_tine n provi des
tests 315 Bt TSR (TP o L 153 ¢ ABied HOGE Ibprogtam. The
recontr¥n@aficC fay Qlicl@den£ oragBiSilr @preSidEdtion Af | tAE) data ARYwIn@! the -identical

sugh as graphical, nunerical, textual, printed, or
results phEfSSl§ic form may be used to present the out put

r amBe folutgu® Eeé)ldﬁﬁnz@l’ beS prasiaeHl BNinyAfiathdE infanndr) forQikhRple output to a
el enent 208 may provide 10 any sel ected content,
[

s

y .
WoEfstioRgseRE 1%t fEUeTo R RIOY: Afsin dlagmy of @BYnofthee apRIgprigte manner

tep 208, &6hel @folitngend il duut FHPOR HRYBE b Hicd 8L RALHY/HI
(sepl ggt he present grrbodi r?}ptlelnlt%ﬁ thepgu%)put eeI gﬁlent Zotgl‘lﬂsﬂmoutput

does mofiaffat e qnerirn e5the syt tragsfenio tmain sprvermIn His enpfiguration,
the cbBSdterd@BaopRE Qhih L, PtInlE ﬂﬁ%ﬁlﬁgig,ranﬁsgeﬁ‘&ues ﬁe%ulés, for example
d ru e dynam c-

suppl enental data at product tinme via t

local

 for demgnsirasign oREsTEfigaHeIPURASE. gur e 7, the out put el ement 208

i Ryt als ' f t e

|2 o 53Ul 00 A0 (O D B
100 aprozdiag tor vAreslaspedtoefithe provent invéngion maly alie peifornt ¢renmmsitparalysis

. S ran

o d R bl e TGRS PR 2 e
such ayusimgtmultiple wafeeyamgjor lotd Heompositesraiysisieshitbiyperfemied toidentify
e SRGEH s BEIL pbA, ABUMREN Tt B 0. o
examplanohaltipbo dpasesnhisy, b analyrdd Fordetmmet etppateristic! Hat maP represent

prr 0L B o B YR B85 BBl Y O TS

The composite analysis may comprise any appropriate analysis for analyzing test data

for common characteristics among the datasets, and may be implemented in any suitable

manmner. For example, in the present testing system 100, the composite analysis element 214
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predet ermi ned conponents on the wafer or an identified

portion of the avail able conponents in a batch. The

out put el enent 208 may al so be configured to include

information relating to the outliers, or other

i nformati on generated or identified by the

suppl enentary data analysis 25 elenent, in the
Perﬁimmnmpodm aia@gls(mftda’fa depidgd frbxfn xﬁuﬂuﬂe mfalfejm andior lotse The test data

S uch as_x coor d s, for.eac
for b Ttat 8631 oBC dnfind oS R RIOUTIE soptt Bt et 214 s
sulth'tﬁp un]ﬂemaﬁted as 8 ebfeedre Glndzlﬁmlq)@ﬁﬂh offist ¢omepudeitl0BE rEhe @bMposite

analy; ﬁlé %g tg*g ntéagﬁsgd.%ﬁ%menfeg ! al 0 i(nfsatB? ﬁﬂ??rg at? va@.ﬁ%g]{a%;lgl’é such as

in athaﬁv&te sbiitdn @ik Rbinbined Hﬁﬁwax’gﬁh& bd¥bvaré Sslbbidn. "FhrMay, the composite
o, the dynam. c datal og facilitates conpression of

ana{ v el'ime@'i Ay AL} 2B @siBg sefayape exeqyied pp e tas gystem computer

108Céri 4 temidte Compilad BudhddsUAS indBpeddéht Shikdtfionittd Mhrat &' separate
data file, reducing data storage requi rements wthout

COMPYIFR SHFHTTR] n‘g‘heda%vqsm By, mey besprstormed at rey Simsmigllowing the
gendidfdry 8f Sne &H %o%&&ﬂﬁlet@l HHBGE, &qﬁaoﬁ%t 561@3@031 §f§ hﬁg fg@gerated well

information, such as the raw test data and
be %ﬂ@cﬁ’é‘?&?@%{ﬂfy&l%@@ﬂmw dafa. dat a anal yS| s el ement
20 f h,. \ | .
s SmeSAE AN bty T 0 biof SE AL, Composice
analypis GPWPUﬁ st@uﬂ tsety of ihpua ldatp, glpkudme TR dan andpfiltqued et smoothed
r ane
catf ot SERE uch 84 B9 pucebitle b1 ERRELaEHK HouB BENRGgoation
enggphOukierneerived: the input data is e\ptably fElteredaiping 4 serlesi0€ gseridefined rules,
ndi cati.n
whlglél{:@{:ﬂtegi ﬁ@%dan%g%aé&r{t%éalng% ?%r\é?slo%? frr%?ul%s pr-afy 0 ofit? cnpena The data is
thercdmalyged foddantifinpattemns toh @regulatiiescui theidata. dlhe RemMpos@Batamyay also be
d|n to outliers
mergycpﬁﬁc}eémv\g?gtam@fcﬁ F@q?ﬂ gtclt% ro?é glé 1}?2% %S%Gﬁ%tﬁ #0 ehltanced overall
dataéddl'fhemaipbgate dnhb'sm lﬂtqmcht meemwwdbcdmﬂ@rmiage dulpmat report

thatoﬁ{%)l i)ete {1s.sed.|t€>] ru%n}otvg 31% \Afe%tp%mes.[gmg efxg%ﬁ:) R u%;g;?\ﬁsra Tt mgy provide
mfosmamomselaﬁngubaﬁhesmla niadpfaeneing ﬁﬁdl/cﬁmesﬁﬁg ploeesdata to
the occyrrence .of outllers ﬁﬂ correl ation

3 it e Hi PO AR FEPERA BRI IelEcpE Waler data
in cbﬂ;ﬁﬁ)dﬁﬂﬁ R thtuseekpidslonsSdtORf biliable Pedcsskind d§patial analysis to build

@ngendatlons For exanple, .if two tests appear to

andg*étﬁ 155 CemPPsYE MAPs fat Q@ts'%at%f‘g’f“gf’ar“ﬁP@?H&rﬂil‘T&Pd% L&?wmsge analysis

cantrB®iveWepethl difRnt daBdts 4Halod ABmPodite AAHRL fof Any BAL sétr}ff wafers by
tests are redundant .and reconnEnd t hat one of the

exequing SufIple,pset forderataRs fdhe w80l Walegr am  The 15

I e GRPETRASI 3% 'IQ%HETBDB 117 Gthé! PResant S rRBYALRSH: ih SMRE es%ﬁﬁﬂoﬁ&dc% testing
of the data s OMAH? the identical results of
Y&

envirerapent, thyeompnesitranafysisslamendl 4raceives datd dipm mubm;e datasets such as
the Abka AR Brul Rhferd GF 108%@5T) € TR AU m a}iol onpljlsgcﬁk sg1t%113rlemdata for

wor kst at i on, sent to a server, activ
analypls,aqth oy qqg'r damg ﬂtgqu |dauaesmm>ﬂmé idata, historical data from prior test runs, or

data received from the tester at run time. In the present embodiment, the composite analysis

element 214 receives raw data and filtered data at run time. The filtered data may comprise

any suitable data for analysis, such as smoothed data and/or signature analysis data. In the
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(step 712). In one enbodi nent, the output report may -
be provided off-line such that the output 20 does not
affect the operation of the systemor transfer to the
main server. In this configuration, the conputer 108
copies data files, perforns the analysis, and

| S sults, for e for, denonstrati on
preselE b s RS RNy ripes e k0 hset and
supplSmpRAre Rl gﬂahyra&aa&wmb&uﬁﬁlerhé}msi du MAlyeis Peméit 206, s%ch as the
testjng,.system 1 ccor to vari ous aspects of
smooghg dﬁfaeé‘gﬁfﬂt‘?aﬁ‘% Brm ﬂﬁsatlﬁar OTHNES nperefre analysis data,
and/cABRky&tss 25 of the data and generate additional data
to identify patterns and trends over nulti

da g geceiving, e W etangpdyihet SupplemaRipey é%n@»eg‘fommsige analysis
eleméi® m[w %én%ﬁte@ Ranysdie dad fSinh Rk Y1308): T T BehpoSitd dheddnlpises data

sel ected characteristics, such as patterns or

reprepanfaiiye P infermagon Apehgor than precdainseta kar example, the,camppsite data

may ¢ éﬁs@l BmHAHA R RBY 1S3 NB e RenbR! of SRR and/or outliers for a
acteristics that may represent atterns, trends,

parh@ﬂan test @geHTERS tf¢regorwmndtngdesi rdatpoinedidigrent é@tgsetss Gucthes data for

comp%%EﬁsO%i d% t?éaﬁ'o)/% sIBGHPEA Sfife ?éﬁ¥ VAL Wik Hifferent lots. The
ysi s Tor ana g test data Tor common

compisite datd amyshowrelelawomgmermyd@pmsats dampeucieas datn relating to areas

hav%r;%ncen th?%g otf ﬁﬁnsg&?f}%lﬁg efBeg?&Qﬁgns c% %ragx)l( aarl‘rg qcmﬁ number

of ouﬂieﬁmrfixhﬁﬂor (ﬁﬁerphtafdannm funmpusmtmoraﬂathgas s of dat a

i ved fr. Jti waf e and/or The, t

" SgpSBaR et By $Pe IS Somepring G g vy dases
to 1ddtﬁtfﬁl$>e&ems'rzbﬂ mgm@ﬁndsemamgltys dstaselse rm)?texﬂﬂaﬂlel t~he comp051te data

ui tably inmplenented .as a %marewﬁoduée tlga?
may pf gere Yer™ 48 S1S-PRENG ¢ "Eﬁe & PIQKIgP gug an 78 shgomppsite data
accoffing ﬂ@ean'yrﬁaitzﬂﬂe algetthnh ewpmeéss 1A theresdnp eapbdiaiett, the composﬂe
configura such as in a.hard ol ution or

analysisn glement dReddes aanarog%?%é?%nes 6P'\Elﬁ “rﬁis - BPRFTRIP ""t‘eh{ér more

compRIPAHSLE Qasea 38 liheSdatasets & MR domdbéitd ERMIYER eR%RELE lelﬁinﬁsalso process
usi ng software executed on_the test systen1conputer

the opgoge HaskHR EOCERFRI, TeEHC AT SRPIRIZF AfepRAgaR the composite

masW@fikstation or a third party's separate conputer
systen1 The conposite analysis nmay be performed at run
t | Wethe asseRfnFrabediment, e Pty Fngine Jaeeivss mpltiple datasets, either

Mo@@ﬁl@tﬁeH%Q%Eﬁre Qﬁta‘wé‘@ Ryr JttePHd e Stoted Bet@&rrdi 3 Satial analysis on
gener at ed we 10 before the conposite anal ysis,

thos¢ datasaldi(g0h |a§d ontpaty|thergsuts e foranefdstompogitmingsl; Thewyoximity
englﬁlesﬁ1| g%n&% and 3%@ sk "HREE 64! st‘f?tc%m gﬁ&pﬁﬁgg Sor an overall

S can re ve several ‘sets o ut d
dataset @keonding) tor any @atcwnawquesst @rteslinigne ssing apeapprofuiate, métheds. In

g@%? Ithe f n'rut2 %ﬁgﬁggﬂp%lytelﬁ&%yﬁt t!gés] g? clss % :a%r% w1th on%nal data (1322)

and @nemtasememt;md ;repottdor n@uby dlatuserios asoihd:radylstymf(leﬂe)r dthe proximity
usi n

engiEpLa BECnTRma o R SEPEE dieBbont iR GF afiis suc
as bgt slpeillal (}ma]tyam analybivgy that datd $or teberingchbijatedstico ih dbedathsets, or
remcﬁ/ggga ff)ata#’g, 032{96%{ s.ae'iec 1488, L0 the data. The conposite
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merged into other data, such as the raw data or
anal yzed data, to generate an enhanced overall
dat aset. The conposite anal ysis el enment 214 may then
“provi de an appropriate output report that may be used
to i nprove the test process. For exanple, the output
[ﬂgrt may provide 20 information relating to issues
thewrsert embeddimgnt the/ rseximity engine parfeas sompasite mask generation
r L§ t t
131? §hy 33 ol WOBIe ALK ek TP noftofhn grovimity
Welé)qgg éé 56, on¢ defectomt dilteselisterb|131§r Thepormiyrabgmespat alsd provide
proofiiR 63uSrkel B bl oRAoRE LA W50 SRIRORIGS AL iiihoids and
precadaicysﬂéle result oﬁetheianelysevenedonnbpmeemeﬂkt oﬁ:l'é:b aslartls:d datasets that
. / [ MRRS n fers
38 SharkE B b ol B SR ¥aciBiool e BaF e hgyeiciimity
engmafcem suhﬂedrgrapbfmnhw oatpgtimethdd , or intedivne mcl&diﬁglhnemory structures,

nbod n the semd conductor testi envi.ron
it s cephtiapa rS Rt iHe s 7k d VY RS & RMfles in
whldfmﬂotduﬁiuethdabtﬁﬁﬁitslnasuch as the data fromnultiple
wafers or. ots .(1310). The data, maég rise an

suiPSBFRIRLY s0giRG may iS¢ guy epProRife 'ggegerate the composite

maski dat# lig€ludlad umelEBed BREredamathody, N-péih aforfhhs WE@&PQ Electrical
rior test ﬁu or. 30 data received fromthe tester
ruleg qeﬁ

to OHST BieRdefined crifge GF Blesndn BesereRembodimeat compesitemeask data
rnay%@&dfﬁid@red% QARREraR %ﬂcohﬁﬁﬁiﬁée& ‘fsﬁwkéaatv?ewaaﬂmmdptee&a%ets The

data at run tine. The filtered data nmay conprise ny
Pressli Prakimityqenginer epllegth and apalyzes dap 05 correpeRding da&aafrom multiple
data808/t8 "GN Bbidheal ABRLMRhiDs G2 Rmnldh Eﬂ&?acte%zudgrﬁsﬁn@t data for the

enbodi nent’, "the conposite anal ysis -el enent
parttcebé pej eE carresponding dateaThe daim @lnabgeﬂuplaﬁhemsmpymam data, including

nt
the SRS bECoIG dE SRURAS S, G014 AT BIEE Lol AR
f aib ke pres¢nd combioflimeat, i tha) prixinify Iengums ,analyzes adatar éor corresponding
a t iV

locaﬁgﬁé éﬁrsljgglvug%:\nggﬁ dﬁ%&fn& EI dl%f g:slrch%&@%rth% ?{]v?ccég J:o%spondmg
locatiompthei mey e despgiated 1sinermralpp®pz‘iatg edmhﬁtmn CPSIPDSSUCR as an X, y

B T T e p—

locatnonseoxt demta sdelt asled;atloﬁdﬁ Exarspbwen it Elgunedﬂptm&demnfsd pbteerns in
thecon?(o%?e %s S UnmRrYy information relating to the
Unbar % ures and/or outliers for a particul ar
t e Sthe cp:roxlmrty regglhen tof dleer prespod aibodimem Sised aff Rast lone of two different

di ffer.ent dat.a S, Ssuc onents
tectigu KingenRUGs e bty Arashahn P FOER ARrEL Bethid and a
formila-Badel @ie@dl. ThE roxiblie engRERAEALLLIdORifRs AR of {1estest BY comparing

conpri se any a??gcroprlate data, such as data relating

the d8ARoeSRIeCteR A FUPARSL BRRPIAF. of8 QF BRRdHRATS Ge proximity engine

con'fpﬁl‘eh %@Sata%ﬁrﬁi al 86dshHATIRBAIAL oA Fhée vaHSR '&/bféﬁnind/or lots to
unmbe of outliers or failures, or other data derived

ﬂﬂeﬁwﬁ @\H@teapmﬁﬂvt@tbaafhﬁﬁtasmdmf@ PelsHi Pritanyzaressithe datasets. The

proﬁgﬁtg 2 e%ﬁﬁe GeRphiet SLH0YNGER TP R0L Y ntRL AurbdhBis,t Bigh \RWIRHS may be

selected in any appropriate manner, such as a predefined value, a value calculated based on the

current data, or a value calculated from historical data.
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15 to identify patterns and irregularities anong the
dat asets. For exanple, the conposite data nay be
generated by an anal ysis engi ne configured to provide
and anal yze the conposite data according to any.

sw tabl e al gor| thm or process. In the present

odi ment osite analysis elenent 214 o
| n Pﬁd’é%m%\le’pflo Sh'FnB odimgntnel then Pregint quoRIRIty mgingt iRlgreents a

cunﬁ[atxﬂ‘@ lsQuar€D iRAH 16 cORPHE thewsd BNmipiaat ﬁ?’ﬁiﬁculgih ‘?:efemng to
nmposi te anal ysis el enent 214 nay al so process.

Figyg, riﬁo@letlgo’ﬁﬁw ggng suahly é@l%?éifﬁtodﬁtaemlﬁ‘e(léﬂz) o a frst dataset
(15&2}’5&8 e & réshit B BpdrRthIdredt 6 £PIRATI RvicdBRY FRiRar Wafer in a

resent enmbodi nent, the proximty engine recelves

partgler | 91 adcpompaese she data Print valuertouigtount thiaskold (k). y The threshold
t r
SRS oS8 o s ADE D BB By PRELE B i, o
“PP@fdtIBlutan thedikecand|may berseletted fasprdingfto any mpmmate@mmak If the data
gt pe. [
poi 36852 1 RB48001 054 TN 0GR ARl SFR0 b e s
withia ttlaes Btreshaldclimils, my winteamy ﬂappm‘tmﬂaractmhﬁmgcm%oﬁfhp may be, an

hods
36 DDLU, U A, ARPE SR L JEHIS e Bepondigp e

pomtorrp03| te data vvlth ori gi nal data (1322) and

tes a ort for use_ b
ano i%aéﬁﬂ ¢ %edptf’(?x(fum“lliy’xe g%ﬂ? ﬂg V @GPLy) If the
databpmmvaﬂuegmeaistme aehilative Oialue thisiedd, tthe da9 FBRE ivhige MRgdded to a
%la f o na@z(sjf'as uc? 7@8 as by spatjal anal ysis,
“mé‘?? W@ZF fapofns (13200 & Epifipte ALGLAT (summary ¥alug for the data
pou‘Ith &he @foﬁt&ﬁi&ﬁ engitie repet¥Nd Hdcela it dvbFHcotoPondifg dAE %Bmt (1522) in

a. 28 In the present enbodi nent,

ecteq cCri
evelarrsk?‘.'fmt %@ﬁiﬁ@ HSPeYPYRY Wafepusibe @tﬁag%ergs@meatgrm of wafers.
Anylother dafed tes 6 o fbﬁ‘soﬁﬁ) oy OBY SforBed 8§ Rl 1BLthe data points and
excl usion areas 1314, performproximty weighting
datagefs. 5 and detect and filter clusters 1318. The
Pr apthddl ALY oBNEE REeVERY dath SRRE QY 16l p oﬁflaﬁ?&hnﬂag¥ been rocessed, the
adj ust ment or other operations using user ed
ProXipity enging jmayr falculat, veluesobaged omike selgstadcdatie nsg@h asrﬁzta exceeding
particBRY |tﬁ:e§1folcfsheﬁcﬁ”$§£r¥}§é Sthk ?:rc@mﬁlm %ﬁé ﬁmg’%lﬁfgl.ﬂq{e g?]l cumulative

i nputted datasets t tr at

thregheddsofer prehtset piscorgenending data dlasad: ot the cdxaulas@t mlvgp foethe relevant
T m t

RSSO 14 o SN i A0 BB By i

manger ighdentisy, desirpder rah]zﬂnt Gmo(lm"stlc!a suthfas t@dbxmfg setslaf @rresponding

XM fd | ' ich .
sacEhObE SRy Folitall LY Byt Wl Strifle, 0 SAah e
threstedd @nimitampy bepdeﬁmbde adcenxdliviy to ties followgiag equatien:t he

conposite mask data, including cunul ative squared
net hods, N-points fornmulas, Western Electrical rules,

or other user def(SBéféFCéd:tb?W@ta‘?fddrH'I§§V|a|ti@>n‘22€
Liprié sepveeagedi

consi dered as an overal |l erdbapaddin)jg or "stacked"
view of nultiple datasets. The

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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present proximty engine collects and anal yzes data

for corresponding data fromnultiple 15 datasets to

identify potential relationships or common

characteristics in the data for the particular set of

correspondi ng data. The data analyzed nay be any"

~appropriate data, . includi-ng_ the raw_data, smoot hed
StangasdDeveatioh 5t e standard deviation Of data ReigY ¥alues iy thet. perpposite population

of d2td] dn@RMax dal®) islthe HifRreRELERREnRPRGhTERd lo&l@ﬁ data point values in
proxi mty engine anal yzes data for_correspondi ng

the F@e@l@tp mqgulwrmﬁ 15ty &epprridy she mewral} pymyative thrasheld ig defined to
estaa?sm aeafpaﬁsoﬂ 8 ?afh&e%ﬁfyu{g G poRRPORRRt m?th DERAr ARS set.

may desi gnat ed "usi ng an a%proprla
| déh?pil ﬁalad@uqymfév%@@mll @y@ﬂahag thyesheld, the (P@@ﬂmltlﬂ abgine determines

whethép & AbsighAttSeach hﬁtap%@.ﬁfnfg&' tl%{ccl)lgsg?fl 1AChE gc%pn?bfna dats atioI g;cample by

e\_/l ces at correspo_ ons
compatg the cduptand cumulagive yalugsdo dreshnlds.nThe proxinityzngine of the present

: . . : o
e L EA0F o 5 B0 Skl o
datal paist (168@), @hd toumpdrieé ftm equaredZtﬁlvani lhues fdr othe data point to the

dyn%aféglry‘g%e ! he eraﬁ %?sg ]ggi%&) ﬁgﬁ%hgﬁcmuhﬁw value

excq:cdmhe roivergll emgulla&vesﬂitdshcbﬂ,)thdrﬁhm tlath peiat Paesigmited fot BicRSion in the
co ﬁ gﬁgaggﬂg the data to sel ected or cal cul ated
P ?@ In one enbodi ment, the proximty engine
c ﬁ mha ammdw@ud?t aalﬁﬂfdg}ﬂ& data pbﬁft hRgRRo te @Em %eatd' &5ve] count
t ious wafers a 0 s to resholds to
toregfiic, (RO SRt 61 Pre At Irsohld (o o SO FSHORt basphom, for

exaple0s %eﬂc@tﬁagia&metrﬁmbﬂ‘lef ﬁﬁeﬁr&mmertdéta@ag i) @heCHUPRRESS If the
ach datumto one or nore threshol ds, each of Wwhich.

absc fy cpntersRiue FKeRpds eattyTallisonhicshold, thannibr dats ot py again be

desiphf6tfor tREhs)oalib €he convRkitCdEA{1588)2 8- fﬂi@c%@éjls%ﬁltﬁﬂi‘)eperformed for
current data or a val ue calculated om hi storical

“w%%ﬁ%Pmﬁﬁ Y- exanple, a first enbodi ment of the

Pr %6 NfroRhey| Sﬂgtiﬂé Y MSo | BRI REBME ScothpoSi AL | dafa usmg other
squar ed net to conpare the data to thresho ds.

addwamluoe alteamtwp &canﬂmg he presen proximity engipe rpa:oa&scml;,z_e a formula-
é?f‘@'st@ﬁ ot én@ﬁlh}i% ] Qflposite fhhdicHatadal %rﬁﬁﬂ’%ﬁas@&' Systeln Adbofding to

first dataset 1510), such as a res
Vaﬂp%ﬁr 3speatd efrthe pegpent mve@th@als@s ipbles asiogaulas; onexpressions, to define

LifeChid e fer in a5 particular |ot, and conpares
the dat a 6g¥%t value to a count threshold (1514). The -

t hifes hxdmple, rayen caapplagefoomyladased aybtemy ahauer, maredvmakxles may be
use1I gé%%ec? %cc&!?l n%stg gla}(;l %UhaH]I% IEE%%& av%%%b saarle gV\gali) c%elﬁned fof Bach data
pouacm: ﬂledelngnt groaplyFaWnampYe; the @rorxunﬂtseengme thdy idalyzd @ich value in the

n exceeds .t he thr.eshol
b Eloh SiePRRRER b Paiah K as ol 42 et 3y i i point
or cbin{tebd‘lmil S Ingbek bfTTﬂnSs a @il;MA&&fn_ q:t&gdés h@aﬂ:ﬁﬁoldr (iéshfu The variables may be
' | | rel ation e, a ol ute counter
cal°g§?‘ﬁdrfg’¥e€ﬁgﬁatt%a°lfﬂfg ‘ll"?"den%é?@f’]afl‘g’gﬁ&§ y val ue
corAfes palodhtitg the vhhedldaig daldPollts may be analyzed, such as to determine

whether the data point meets the user-defined criteria. For example, a user-defined formula

may be resolved using the calculated variable values, and if the formula equates to a particular
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The data point value is also conpared to a cunul ative

val ue threshold (1518). If the data point val ue

exceeds the cunul ative val ue threshold, the data point

value is added to a cunul ative value for the data

poi nt (1520) to generate another summary val ue for the

data 15 point. The proximty eng |ne repeats.the
valugpryaRgss F@Pese%rdi‘tad&“l‘ ST GF%‘@‘affgt ar 166'1“?1‘?“ {2159 99mpasite mask

a€very relevant dataset (1524), such as every mafer in

the lot or other selected group of wafers. ot her
. deEhuscthe Peaimity CUZBAHRY | 26RAAC Fesft DRCTRRISHT FPéak é&ta\neqqrdmg to
any glﬂt%blt': ?ocgsgto‘? tdoBhighs BRAesultzAdRipSsite WIAR dld coﬁ‘fpnfsek% set of data

ata points 1n the popul ati on_have been
that gpuespersiedo thézesultp op thexdatd pgpulatign fer gaah dald @oinht Lonsequently,

chaﬁ&éﬂéﬁ%l BARE qaﬁ{}lo% ?]a? b E&B@%&iﬁﬁ&@muﬁf?%%et? afg ?](ample in the

exceedi ng par exanpl e

~ presgnt gribpditngnte i Gesposije madkod;taamey dinsteate [partigniat devigeslocations that

shar% hﬂa?g’clge%{sﬁc% (;no{nu 41w§ QQCRegrvslﬁg‘lggﬁghﬂ &@E&uﬁ??ﬁﬂlgﬂ Hailure

ecum,l atIVGV data
rateq lﬁﬁﬁjnforiﬂmﬁommlyahdacammweabt shardcteristdsah dhelmynlﬁa’cturmg or design

ted i.n a RN Q |d
proci i s ey B e o PR B plfhe 0 Rl
I dEhd ¢dnyposied magkf damﬁﬁy&ﬂ@dﬁdhﬂgzeﬁﬁo gateﬁatqsmddﬂicmat information. For

e 1 USR5 NSER) e O (SRR % s

in tIRCEGKES Bgl/éroidémEy fop Elt%l@@ﬁcﬁﬁupﬁtﬁeﬁﬂ such ik tfilteridy & Raececlutter
(Scal.eFactor * Standard Deyi ati on2) Va

- M .30 ]
ﬁo“%\kﬂ?]rag"% ebagled; gatpp, BOMS, (FR2ACHE SF T atifap nE%"F\‘ég particular

charle@Emasd, Bﬁﬁ]@&ﬁig' datal KaRing iméll éharadteaibtcsFabib @6mpdsite Ma¥idlidt£of the
or variable selected to adjust. the sen3|t|V|ty of the

preseRfnemadineat.s B X SEIPHe tIRY be  sujeated; 49y Spetiaberrplypssotp sgooth the

compBte ThaAR Qll@{acﬁnd%\éh@ldt@ﬁat@fns dRlR it lte/ﬂiasaeﬂata rSdléHéd exclusmn
conposite popul ation of data, an is the

Zongs % FesAve DBEICHARE rireptentsythe bt a?fapqsae\é%%skﬁeaﬂmslhﬁt removed,

1gno\fﬂi Llﬁﬁaﬂc@d E&Srd%@ gt %1gﬁfﬂ3hﬂc@t loP NotRdrwikat @ishr@ﬁﬁécﬁ'ffdn other

é overal’l cunulative threshold is defined

compasitg bmasghdeaa c ohvprivstesodetertipr Pracsss max ralsor qufgfe d%rt downgrade the
5 Upon

unpgx(?.%.ug% ?fat | oﬂo%t%[u% s thit aw]ﬂaﬁéer J‘ nlﬁlgxghﬁircarg%fr Anrefidble, h

of t e overa tive threshol d,
pr dxithe pyesent ginmizodifeentr the rrzeximijibi esnigine maY dies Pgﬁm@de@cﬁentlfy

part'fjcﬁfai?l d?ghxgattedf %neE Qﬁl ﬂé'c%ﬂlgb&etﬂgskc %P%Eﬁ Gt ot \ll)giﬂ{ljegom the

mpari ng t count and cumul ati ve
des:@natctduoesdmb dscord'ddepapmuler designated dicatanent o morpd grsearious analyses.

ror SRS g A B S R AR ok ia e

sele(:tl:&i Sdzptiornow theomgpfersesuch he irslipidrad de\ucﬁsu Emups of d@ime, drcar band of

—t
=

d d
I T T ke e

medhahisie to xCRae Tefthif@ daerpaints SotLdffeciivge othet elafaob@intstlhep‘tommlty
analtylgls ar?c%rawé) gllltx%tg I’1'%6 %Stg, Ip ﬁfasta(?eddgs%%ateg gsl euxsci %ed %nnanty suitable 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

32



10

15

20

25

30

conposite data (1534). The absolute counter val ue for
the data point may al so be conpared to an overal

count threshold (1536), such as a pre-sel ected
threshold or a calculated threshold based on, for 15
exanpl e, a percentage of the nunber of wafers or other
datagfts in the popul ation. If the absolute counter

25 Xt ogElIBAlkSe ISR & PEEHIEN VidHuefhand Arousd B derimeien of peher suitable
ddad for @efiidhg HBY! f

o 9 VNS oL ! 6 i o, e

PrOYj@y SRR Aefing adnndiat exclydrhdevices any waknusipg @ﬁmlt galculation

that%ﬁ‘uﬂ:'ei‘ﬁe W?&%Q@ iRbf dr Q)ﬁ-lem%bl%ﬁy ﬁ@ﬁ latd ?B&.Fu\%{thlg a user

ot her tional or alternati techni que

defipgdotgpgp; of gharsdesiof thecdatyi sat meexahsle, allltdelwczewahrhdhmmhfge or listed

in ﬂ?eaﬁ@ da:§ iﬁ%ﬁ m&&:? to &Tﬁ@%ﬁ%&élﬂ%m‘i Fx%) rﬁ??&?e EnBR lén% a2 met the
fornul a- based system accor di ng various asp A%

data; ppintp i therexcliusior aotieotr the éylmrmwhg sheaglukion rmltm ar@kxcluded

fron%ﬁg&.ﬁdrg)%ysgso define a conposite wafer mask. For

e, In-an exenplary fornul a-based system one or

m)ﬂée \paqfxluab‘j/ esginayf the pr2dent smbedimbmtnie duidblyp b@hﬁ@rddoto perform

B S 8 a1t e comi
for Emy appeapriite puiphe, PuciXagnid ¥nlRAE B6iBRMaR) Mny#e @eted data, or
:den g, ectn t}pae dat. a i?l uI ation for _ the %rtl cul ar data

idenflly SSlectqd PRARCIGTANG bR SPRBPRICmask, 2,6 Hob EXATRRIE the cproximity

engine Im§u1tablly coffifiired tvepdifora el Iefcm{lty%g&n‘é%ré‘dég@tshﬁﬁas based on a
result. The vari abl es. my

gggs a particul ar
poirfl t%h Ttefy Fo Ao 3R cqmplstsRatterys infhe epapnosite mﬁﬂ‘r datench
defReReng/RHigkbL17/38 MEIC] the P&t Prdxtglit) BEpiNALa Rt EMrough all

, . the data p0| nts nmay be anal yzed; such as-to determ ne
datapoint &} thejlategel A hS oMK SnEne Releqise firy dpinh 67 10) and checks the

valerdfttes Hata pblt a@hi Rl cBiterRnUSiRh 29 of thiegithid 6f Wihiide dTBééhR (1712).
resgl ved usi ng the cal cul ated vari abl e val ues, |

33 PO 18 f@@ééleaé §xqegdsothp aeleqted fhegsholder i9 aithin @p Spla‘rtgdarange
the ﬁxfoxﬂxﬁ{yucenﬁmetsgﬁcﬁ@tdﬁta%hﬁg sutfd¥indifg glg %tg gao{n? Eor values (1714).

I nclusion in the conposli te nas
The pupbpr et datacniits aroped, thg aprin date peintmay bc ansosplrotsdtrambes land may

be sehéét@d REGQUHAY 0 9nyf QiitaBIB YritSHh t 20l € process or technique.
he resulti"ng conposite mask data conprises a set of
d atThe PRXirkitit engime seasghsa the sugourdingrdatuplofrs fofr d4th poiitsteceeding an
: 0
ot R ek R RASERLTRN o s g prona v
accagdesl werghtt (il i 6. dﬁthasletas)ouﬁaxcwdamphﬁluehm vaﬁne t}mr;&eﬂnﬁty engine

suidgag??slgfggfy fvei é{/‘tlg élgeorﬁgg g%tg ﬁgg{ atg?ﬂ g?eyva ues o é zstl},rreoundmg data

poin&h aifraedditions tthec prozimityLl éﬁgnml may\laﬁﬁBtSthe Sﬂctﬁiht a@cdmhelg |t¢l the relative
rat

e test.results or
posi nlf o?%et e N VA %ﬁtaP%tt ef ?rsg’f?é@ ecﬁ‘RP%iEt r"l""égli‘tc%cc?rﬂed to a
surrdnhﬁmg&l’awf poititliah g deterrai@&d gtording to whether the surrounding data point is

adjacent (1718) or diagonal (1720) 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 ass1gned an
overall weight, for example by adding the weight factors from the surrounding data points.

33



10

15

20

25

30

10 process, .and thus may be used to inprove and
control manufacturing and testing. The conposite task
data nay al so be anal yzed to generate additiona
i nformati on. For exanple, the conposite mask data nay

be analyzed to illustrate spatial trends and/or
n n_t dataset d/ or_ i tif
The \2(?81t i. ? ?aen ain ({]Fa omt m ;}@S ?c} ;{areer%ﬁng esfl%lgu %uc% as a user

definezd nhi‘dshxﬂd (f’126)n I‘fethaWIe}.ght ;neets ot ateedds tHatimesholdntie, data point is so
g or refining areas having particular 15 -
des‘g‘a’i f@@@r istics, or filtering data havi ng known
C ITae achpssits hiasls datd iy azobe Sfinit}fbr Hmyzedi & filte¥fdatah For example, in

esen odi ment,. f.or exa e subj.ected to
the DR (o AR S PP SR HE e GBI oE ot Suiably
Temow) (kr@.fpﬁmf elatr palhts @hidiSaré Bmbllé mm%iehlﬁld}’ﬁs‘&lﬁh dataduser-specified
ttoﬂeected excl usion zones may receive particul ar
thresholdat nent, such that conposite mask data may be

mﬁﬁ’g to Figkey BlandeTl) RRCROxinAG GRS 81 the Wedsent embodiment may

gni ficance, or otherMAse di sti ngui shed from ot her 20
be COEEE’BS% ite deffesthe @EauRS sigectheray and Fraroxe smalierpgrewnss sTordgfine the

groupd! 86 Ffﬁiﬂﬁ%n%[ne@@&ﬁﬂﬁé 8f6uchRSery| dHRAPolnf BChe Bomptaite nAQL Bita for
clusters that are relatively |nS|gn|f|cant or
a daty,peiat sahipfyng 4 efiterina. pras sesmplentbe dptawaints inHbe peroRgsite mpsk data
t Y oy
may B0 SRR 0 LS e bR Mhd Rl B iy engine
beging fy aeap@mg the tompnsithmaskidatd fpnaidetd peimhmetching azerain deigx (1910).

Y I e 0
Upon BebbSHtfl 5ol JOR Bttt AbsRledpalol DRLBE b By ngine
desigmatesx thm foynd pginhes rtteey mesit ddid ipsint and éniGhtes k orcursine padgran that

el.ect.ed | ocat.-on,on th u g as: lnd dua
s/ 0 v Rl Sk B0 oy iR B ol B3 e same

indexapD alltminaﬂvelypm rebstantigly thheamavane, aldoexpaed pbs thresholilher meet

is to provide a mechanismto exclude
OﬂmrgsﬁF i© %Egigﬂgklnts fromaffecting other data points

| MAspnGexhmple Wf a sscadsive ifmcamﬂrﬂhe pesaphémbglimeritethel pltoa1m1ty engine
0|nts e nated as excl.uded in.any su
may O T Pl e PR & G Al e etk iy o 3 e point
with ﬁvathB ef ﬁag g;efogﬁd ﬁitfh‘aﬁidisie@progiaﬁﬁ@&ﬁzﬁé‘sl allTda@a pcﬁh@\aﬁﬁnhd the main
.zone may _be identified jn_any sui ner
devws)?aﬂlpungndse%erhea%a&a Pofat W%@Pﬁ% § e§ ae%tﬁwae lr@sqaﬁgvomt
is foumdf fthe @edutsifel fOgrath seieMs BR dnd@idréd 84 p&ASasQhe main data pomt and
coordi nates, such 32 .as X,y coordlnates selecting a

repeatsothe PEORess Tt e FCUBAYRIPTRF St ABRLYase aprh mapkstall daty points having

matcigh$ %luéslkhitﬁhl?é eac@ﬁtQﬁ AWpohidl o Bhiohed gn@thﬁsefo%mngm@;p nWhen the
in the conposi data. 1n the present enbodi nent,

recurgiveprograry hepdpund sthgedesiineg aroynhgvieg aesastain édUﬁet\hP @@p is
assightld @u\éﬁ%@f di 'ﬁ&xaarﬁ'tﬁp Foxfrtitf Hﬁ@ﬁ m%aseéél?éhe%#ﬁn%ﬁ thE @ntire

proxim |net0| re or” ot Specl a
comppsltﬂamaﬂtadaéa p‘&)ﬂm gll\mf thﬂ detaavaleasrhase beshisparchedathgeconipositgemask

o 5 Bk 088830k RATy A RS R
t dhseproxinety mgmeusmy) nletrminer the . sizef oft dsaeh Egrmiw3|F®n example, the
oi.nts_i.n the

proxifffy. el Rl edTB me elfipel S ALRUA 3o 1R S0 8O TR brpyimity

engine dyuttiertl compare the number of data points in each group to a threshold and remove
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fromone or nore analyses. The proximty engine of the
present enbodinment is suitably configured to perform
10 additional anal yses upon the conposite nask data.
The addi ti onal anal yses may be configured for any
appropri ate purpose such as to enhance desired data,

i dentify sel ected
gm“é’ﬁ Eﬁz‘ﬁg‘% %‘ﬁ‘%ﬁef ‘3“5‘ thP I&Ap&? ERUPERY Beyfegoved frgm the grouping
anal@sif idy, suititde platier 1920), sQEOAIISY feSetbink fh%hh&ex%ﬂfe' B8 Felevant

0,_perform m t htin rocess suc as
ooVl RPr Giampie e SOl MiBbe S ok Bl s five the
APl dhaides HeSzrbup hils HAIFBOR kip
P Re%r%ﬁ% toéeFl e A 5%‘%5 5 g%fe%rthan five data

pomﬁsr 19,8 45 ngegqueTipethe tomycggqps 4hat relggp glaspfiedwith different

grouphfdiélatarSBése hIl;iﬁg Bbé)&lrﬂarte}iataﬁ&ﬂf sne selects a first

point (1710) and checks th val ue of the data poi nt

ag AP BIOXENiE ¢ugine may, pesfren any appropriate kdditionl operatiomgdo génerate
and YéindaBe Cdnigiite mambﬁﬂaa F@?Eﬁmﬁ:ﬁé !cém&d&tﬁﬁ ?xrl]ats{g ﬁ&éta, including the

exceeds the selected thres
resulie pE the eadditigng] diltering, @r?ﬁeﬁﬁmg;natuy amhgamgwfstlna rzigem] cahposite mask

' val ue ..
datapﬁiagtb?u%&f t0 edfrc]lg 1;59 551%11%?%0| h Snmé? ?]%tate,eﬁ ea‘}fﬁfhﬁ original
sourqgg%(h?) ditntsuehgs the dqmcs o Itlsoméds outi fabricatich pragess. 0Ehe data may

be p?(ﬁzllcf%ﬁtt@ﬁle%g&od’r%lﬂﬁgwlts@u H¥n bt}IFe a%hé% ﬁ gg)fag] eolﬂ}ﬁd&'ata may

proximty englne sear c
be preyvidedetp ampfbﬁmsssteaxﬁ:ed’uhﬂmg am‘lysm of tamsbifstionadite oer data, such as

suiitable criterion indicating.that
enechie ey AR AR i B0 SnblainglineRBone tepyppii pask daa
the; talvedatiq taad -punyi oﬂlereappﬁipdstet&ﬁ tb pEddued & Aatdaet/Bat fePRsents trends and

Z)rO.XI 25 syitably assigns a weight to the
Paﬁé ‘@ga?g’ ‘%Iﬁg h t‘%é By Hm i 4 %e Pwald%ﬁ% éélsedfmt $appropriate output
systmursnmmdmmtedat ﬁsuapmtdnfaSe In addition, the proxinmty

e a ccording to the relative
ol BF s PRt g %Wﬂ‘@ oy HEPBIRGEe BTk Eafh fpognbined with
othet hﬂa andpiovided tove 3ér fBE Fe0Tede dTHeCopnpoSite ih@ékr&*td"ﬁhaﬁ 8t @ombined
poi nt can be det erm ned ccordl ng_to whet her the

withany pler ARPFApTIAlGdata B payt suitable Qa?rzfeeﬁ?r exaTPpig) the corapasijo mask data

may (bt in’eﬁ)éedtvﬁtﬂ ﬁgla[{&b Batblah@raRQdail hardRSrettid @hta BHG e lﬁ@data and/or
al so be ustedlf the data point is ontheege

othep, gompogtt t%r epporging ofiksrrlatasets 313y be padpmRrdda ery puiteble suanner,
suchaik QuiRglvaoRs fRr Qe Sili2uIROinRhdiR R YerrEeRAs ‘iﬂ%g{ﬁﬁgw{eﬂhéﬁe%ldence

the main data point is assighed an over
- foln Baprptest Bysta@aihn gsmesxmrvgmls@@nmtszlﬂr parforhe the merging

procedd rd'sﬂg RdiaptofRdtd pRekR megg Fhe gbm -BQI %ﬁgél%&la?%r 1th a :aggmal map

mai n _data pol nt may then
of cempesitysdata, uss‘@h as chemap eaf qompeswotadv @4’@269’mpdsﬁtetsﬁglamre data, or

;) t e t he. dat oi, nt

comSHigBin QL] For S 200 Bde ' OSSR S cortenid Bl Ngeme 214
may gesgs the coropasite masinddty wittl theoorfginal &ndividiahwafeo date xisifp be absolute
meréensystem in which the composite mask data is fully merged with the original data map.

Consequently, the composite mask data is merged with the original data map regardless of
overlap or encompassment of existing patterns. If only one composite mask illustrates a

pattern out of multiple composite masks, the pattern is included in the overall composite mask.
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5 the present enbodinent, the proximty engi ne may be
configured to identify, and suitably - renobve, groups
of data points that are smaller than a threshold, such
as a user-specified threshold. Referring to Figures
19 and 20, the proximty engi ne of the present. '

ne be conf| to_define the_ groups,
s:ﬁzg‘i ﬁ%ﬁy’ et AR iﬁme@r dihway TSTEFIb A o gonjunction
withliidgtonalpenalykite THeOomPokie MAGSRISHEDM 2P Snaly il @it OUA May be
data poi.nt._i n the conposite mask data for a data point

el ol EREFSEnE, 4 GYATBHI, THBIng KahighT 221 116 CerApaptp ahahils clement

214 iyt @ g€ OHH Atal i tHBSsmHRtAmaliBYath ®ab 8RA1apS 84la 'umhg original data
ranges of val ues and assi gned i ndex nunbers.

mapg FFIRhey cmRgETiRmatie il teads @@m@nslz@qtmakbowb@sﬁ ipfgrmation.

MagKe dethposite andlydatRmR
(191%) ::;E)tor?ne%count e?t: %3 5 g{?égﬂglg?lr}{f&aﬁ%gﬁe%é @&ﬁﬁ%sne mask

dpfa dx detemipg wh@th@ appa@&qu&nrtﬂye-‘éwgi muanbes percentage, or

t
o s L35 TR A A o
merghidr way ioplysinfludenateae whatendatiapeinfsoiim thi§ oaseotomespodding to devices,
ovc b Egétéiétﬁ/alﬁegw dh {hE%oﬁi %gte vﬂé E%ta %élotﬁé :(C g‘lt éaxg oy meet the
required @Sbﬂhbhl vadue fmexverlappimg rda’dqmmte cR&femhg ito HighiedA3})the dsmposite

t.h
analgﬂ%g%ﬂnen?‘l %{aﬁée c%ﬁﬁ'xélﬁéq 0 uécnu I yn(z)l(?{h?g te e%%bpaﬁtems that overlaps
to asseﬁ'lcmht dagrefeomt‘td'attar hmlfalhsesh el fageadmcre‘s,amnhe/edlgiml da#) such as

o ance at a int wth a | ue_of five
5094 §F b8 B oo i e PPl R o, ¥ g 89y Fofs i k5 an e
mmmmnnirﬁomllt ofictnpiobite dmmd mverlatsw]gmf.ethel Bhgllh?lldataf thE @6mpératé A&tk pattern
0 e anot

th t e .val
may b} %ﬁi gtz ?fﬂPg 'q Biprg i the; somppalianalyie elsmsgt A may

com@&b awb diffdientasr Qi;f rﬁoﬁipedte Ctatad st 43t dads froMerwdBdifferdi Reipes, and
poi nt .apd t he p ocess. . Thus, .the _recursive

t
deteRige SihEer, the /Edar peve e P FeciRes 42055 sleqAriigiap SOnly the

datartidt 6herlags aaldt@atisiieaihe MiGimaf Git@Nlis Blergdiagonal to each
ot r and thus forma .group. Wen the recursive

¢ RTERA 621 GRAYCPCTPVIRGE\IP GB OUIPH! SIoFIS.JpF PBA ithe user or ofher
systé‘;ﬁ‘r Tk MnetgddUdita A9 b8 ASKRd a$ inpAB &) SHORHr PrddBisakiRh 3k Quﬂ}oductlon
i ndex_and the proximty engine again searches through
errof igntiioptiqneproesserpba ilares hiendideatifigationipearess: | Thefmerged data may also
be o‘d@hﬂ&ﬁnt&ﬁy @ss@ﬁﬁ@nﬁﬁ%ﬁrﬁ% Qych tﬂ%éﬁ%f? Qihdbired] basg ﬁ'bﬁ'—:s | ffat text
separated into groups of contiguous ta pol nt s
ﬁlesh@FvX]%é fil¢fe sanme group index. 30 The proxim t y engine
ma r
el Bl ondl e S 0 B0 g TSk v o
ink fnap g¢neragon apeitel OTiE) ink Thap epgme(pnmduqes nmapg farefilng lrﬂdngrequlpment

In a‘&%ﬂ@&"t& 0 H&%i%nag; tgeagn%r glcﬂE ltﬂtsgrgxgﬂ b ru%lljg dt {nh%eneratmg

r eshol
binnirgr nesiits [for mmas&)ssen‘ﬂiig ofj potsper mwtlmr prmﬁchpf)ﬁ@ﬁbﬁ tat utilizes

nal ysis in any suitable manner (1920), such
thesg%gso&fpgsglet?tl ng the index value for the rel evant

The particular implementations shown and described are merely illustrative of the
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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group to a default value. For exanmple, if the

t hreshol d nunber of data points is, five, the

proxi mty engi ne changes the group i ndex nunber for
every group having fewer than five data 5 points to a
def aul t val ue. Consequently; the only groups that

remain classified wwth different group indices are
tranTRisSEn. [9AG ioHgT fungonst aspgste of thesyptemp and cpmpopenss phtheyindividual
opeRififig REmPEHEn® T BE Yy AbMs)2RRY ABY b@td@scﬁggd il QB@l,  Furthermore, the
operations to generate _and refine the conposite MRSk
conaf&lag lip=srshevm ipthe, varions faymsoue indendedfe tpresent iexernplakyrfgnetional
relaliRhipk %ﬁdﬂnt ﬁh}@fcalt ctb%pﬁtgég' BehRd] thd LVhdRE | Mnenkl O%ﬁg' wmatwe or

and anal yzi ng of the ofiginal conposite mask

addigpal pfngtipgal Ie&ﬁtlpmsd@ phyfsisalraeringetions [maayi b presenthin a pracucal
| t g t I 0

il 1 5 R, SLLORIA L USRIl et

emtfodiment a€hangesand qealificatibes ey be made, hiyeever, ovitibatidépartingeom the

S ui tabl e nne For
scol P e BRARRS. BEE 410 Y s P RalBENEr ajShided o be
mclﬁatﬂd withirt the scope af the psesant uwemdtnnnat dxpressat ihthe féikrwingtlaims.

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 perforned in any suitable manner,

such as using various user-defined rules including
expressions, thresholds, and precedence. In the
present system the conposite analysis 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 pattern out of
mul ti pl e conposite masks, the pattern is included in
the overall conposite mask. 35
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Al ternatively, the conposite analysis el enent 214 nmay
nmerge the data in conjunction wth additiona

~anal ysis. The conposite analysis el enent 214 may
filter data that nay be irrelevant or insignificant.
For exanple, referring to Figure 22, the conposite
anal ysis elenment 214 nay nerge onIy data in the

CLAMHposite nmask data that overlaps data in the original

data 5 map or in another conposite mask, which tends

t o lenph@dess &sisan epropEsing rel ated information. The

COHRRReE SysiMRbotiztred & WBR Y,

eval uat eg}t' he co ggrsel tte nastﬁ&kggqgr aénggtqﬁﬂ%{al(&é XftFSt data for at
ba%ﬂmﬁfﬂﬁofdememﬂﬂﬁenﬁhether a partrcular threshoId

nugbes, o A0 Qlenfth c%ﬁ%rredé qon fe GAL 6%?58 (:laéa[ |Sf81h common

overl a et vvee maps. e conf

- cham¢terisias amongehgydatasetay only i ncl ude areas where data

points, in this case corresponding to devices, 10

overl ap he c osite
datga ang%gﬁw gﬁtefrﬁ gdcgfd}déldtg?gal 1iemt %ﬁrnpﬁ;o&laqﬂnpté 4o a first dataset
corredpordsio h deopad wnrﬁcmtenton arsbmmrlldagsaﬂ,amd tlmnoﬁipbsﬂd?ﬁfa@léfs leleghent is

u 0s ana | e 14 ma

con egio%f n%la'r Eest & ge}mg grﬂoge%)Bﬂ% %{2 tGogpeents for
conm’matchmaerisaps to a suffl ci ent degree vvlth tester bi n
failures, i.e., failed devices in the original data,

-t

h " d I ' i th
fggt e?sﬁ‘l tng %s?efm aCCUr a t g aﬁa \S{t.Eer & ﬁ}u? g@wié components

occupympmpbmimgjlntatmﬁs omdrﬁeﬁmt\eatdﬁta overlaps with the
original data, the corrposite dat a pattern may be

i gpor ed, rei.ng, t re 24
- cg%posr t ééggrlate%%’%"’é B 0at P vﬁ“ﬁ @‘ r‘F‘B’a’PQS‘{ev%‘alyms element is
configurddetp eompaet sumharyomine $ort the dﬁ'teaponﬂimg lRompornbatsao b ti@83hold.

two different recipes, and determ ne whether the

overlap between the two recipes satisfies selected

cr st e; i A te@thmtetmeccodaﬁ@ té NAdimOX e whéem gedglggs%m is a dynamic

[ nimumcriteria is nmerge e

ﬂu%’é’dglea ‘g‘ﬁ‘ttg ﬁ'ﬁt;}t?e provi ded to an outgut el enent for

output to-the user or other system The nerged data

g assed as input to _another process, such as a
duct {JFst SEiey PCCiOEfEt*& for G1aim 4, g¥hep the symaary, valae ifedetermined
accotrdhﬁg‘ € d sl@itet bt 16 AR PorRoRE§DRding 9&1}5355&?% éiﬁﬁ? ar@ii’eri%hs 0

be outputted in any assortnent or format,

menory structures, database tables, flat text f| | es,

or 7 XM ki e . I .

dat7 a an%/t%s?%\ﬁ/aegngﬁécﬁgp%eg%%rgwh%l:%‘)?{ﬁt&gﬂ%w{em%ﬁ% %?eglem ls

confagurrskta cpmprre fgitese data fremi differmutplataseys e thredildes maps

for offline inking equipnent. In addition to offline

i nki ng maps, the nerged data results may be utilized

i n8geneAdgst sygtembricnonding to elinh 7 swiepein ihekhrestvldizs seltihyed Ofised on
thet9$ % or any other process or application that

Izes these types of results. 30 The particul ar

i npl enent ati ons shown and described are nerely

il |ust rgtgﬁve of the i.nventian d |ts best node and

ar & not i tleRGEY AEPIIAR W‘%‘“ﬁ nivfherel ﬂ?cﬁp‘@mdf‘ ¢hgeacteristics

compri®sRfilvalues meeting at least one threshold.

38



10

15

20

25

30

invention in any way. For the sake of brevity,

conventional signal processing, data 36 transm ssion,

and ot her functional aspects of the systens (and

conponents of the individual operating conponents of

the systens) may not be described in detail.

Furthernore, the connecting |ines shown in the

vat9-ousAfi¢sgaystem gecording torrdainh &, ovhergin B @nmpesiemphlasiy element is

t e ' LOS r sical, coupl.i ngs

o o EPeeeth o i BE A ac B o WK 0ol g 9. common
charagietistitonal functional rel ationshi ps or physical

connections may be present in a practical system The

present invention has been descri bed above with

r el br enédest syseenpaebetingetd clagmh 0 dvheeih theJoanesite 4B sis element is

difications ma de,, however, w thout departing
contfREHa ) REOREE st rfiRisFice SFREPOSHo e PO rdreieitehepne.
ot her changes or nodifications are intended to be
i-ncl uded within the scope of the present invention, as
exﬁ"ess &5 SR aCPBT"gﬁftﬁ/ag (TGI8 L& Yeerein thergomppgte analysip element is
configdfdd YA IR ofd BPigndteNthd RcstH @ RARr §%§ffﬁ5ﬁc€ qgff#egwng&site data
..to store test data for at |east two datasets of test
withipthe, dgsignated zopeaast two sets of conponents; and 5 a
conposite analysis elenent configured to anal yze the
test data for common_ characteristics anong the
dathset 4 tespsyspem aesprdingstoshpimd8.owhtireig theocopipesita abalysis element is
niffAR/a8b BeBortd 4 Sfati ' ' dat aset
o corres %n S t%kggggggﬂg&%%hg%n ﬁ?@ﬁ%aa second dat aset,
and the conposite analysis elenent is configured to

anal yze far.the.correspondi ng first .an .
se 2{') nd ‘été%'g ?&Sgeﬁlﬁ %(9:? %@lg t% 648 ﬁ%‘o‘gﬁe&?fﬂ Eléec °81'p|% §’Ee| aélgf.ys% ."'I%K‘ent 18
configesd vyxtenh asigoifidamg th @ eledieth cAmpobitr @it pbine bided Dh values of

second .co nents occupy correspondi ng | ocations
nearﬁlgod?%&e?gaﬁ%p%gers. 4. A test systemaccording to

claim 2, wherein the conposite analysis elenent is
configured to conpare a,synma al yue for the.
co %‘es p%ﬁ%ﬁt TR Ct?ﬁ%ﬂ% b ‘Eiﬂlna{% Hﬁ’@%ﬂﬁ.s‘@ﬁ@me&q’@%d to the
selecty(s t@npaaite antdipoght iO adjubdoya fikiemRiubt irhefitsh h@ShOLdndRite data
hg.g¥n%?1c threshold based on the test data. 6. A test
poingisat  fYsh PRYNOR WIS focthe seiscied cRpepdteaiapoin gndrhy § sspand amount

if theSfidenesrBy NOthpod A&E Yotk N at A RcHMTBELH rdifRE HAhE selected
for corresgondlng conponents to satisfy a criterion.
composite data point. :

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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7. A test systemaccording to claim1, wherein the
conposite analysis elenent is configured to conpare

the test data fromdifferent datasets to a threshold.

25 8. A test systemaccording to claim7, wherein the
threshold is cal cul ated based on the test data. 9. A
test system according to claim1, wherein the common -
ch&8.act Artéss bystsn acording te elaitatl 6, whdreie shenmedpiosies #nalykie @Rdment is

h hald. 38 10. A [ | ai
confffSeg B RETEY b oot v SRty i e R R pl e e G

configured to generate conposite data according to the

te da having the common . characteristics. 5 11. A
ot yAcierh SEBBy HHoRE P B GoLT e PR Eemn output cloment

confRIGAAS ighRrA6 @ ks ssite kAP aitludink the MBiged UbMBpbsitd dsgcord a
designated treatnent to conposite data wthin a

desi gnated zone. 12. A test system according to claim

11ppwheg qéshsyshen, coRmBRSAG € anal ysis el ement is
configured to at |east one of ignore and accord a
| ofisstes poyighred 4p kest at deastitwo sginplrpmpeneris and geoerpleahlenst two

data%:effg ioﬁ?% ?(ﬁ% e\ghﬂzrgﬁe%onilp%ned& ot e§éﬁ5%&n3iag&ﬁécqnfgﬂttg %ogrespond to

. erein the conposite analysis e
componentsgu piber sets gfepmpenents; andat i al anal ysis on the

co It e 15 t C . Ng4tO0
CPIPES AR Yen A Bb 43, L 2F BRI e common

chaacterfistigtianechg the asroaspahdingsogpodantsance to a sel ected
conposite data point based on values of nearby

COBpOS aé,eteé\}hasé@teﬁoic?%@i% Ijtg rclzlldfﬁlntz%s Syhebhd gl - %8%{())%1&% cgrgugonents

claim rein cahce accor
occupyl ceespdndingrjvostidne onl differgnowafersi s adj usted by a first
amount if a first nearby conposite data point is at a

fipst pRSLLI i tQ. t ' .
porth DA P SLALMER b, LS o s
configmesiteicompata 2 aumoiarnt valus fort the coreasperdingo®inponents te ladbrieshold. -

to the selected conposite data point. 25 16. A test

system according to claim 10, wherein the conposite

anaBysi A tktepgsidim iascordion fio gluird2, ovliee¢in \the ahreshokl é5r a afynamic

onposi t e data ints fromthe conposite data. 17. A
thre%:bé)iquag ?net?he e@ﬁ‘ga?‘?ii ng to claim16, wherein the -
conposite analysis elenent is configured to renove

t he cluster of conposite dat oints only when {he .
1 941 o M SR G T AaH 1 SR Seiee SHpBer ggius Is dotermined

according to a number of test data for corresponding components to satisfy a criterion.

25. A test 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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18. A test systemaccording to claim 10, wherein the

conposite analysis elenent is configured to nerge the

conposite data with another set of data based on the

test data. 19. A test systemaccording-to claim18,

further conprising an output element 5 configured.to

generate a conposite map including the nerged '

conposite data. 20. A test system conprising: a :

tester nfigured to.test at Jeast 1 sets of ) )

co 2’%’0 nen chﬂ and géne Fdértlgef%aﬁla’fn swﬁ?rﬁﬂ\wed%ﬁn%%’é‘lt% angfysiseplgment is
configired twigenente compueite it hdcdrlinRed) the ttesdfdatO NpERE Thé common
dm%géﬁ&gpond to 10 conponents in other sets of

conponents; and a conposite anal ysis el enent

configured to analyze the test data for conmon

chagactg;istics anong t he QorresBonding conponent s. )

2127 t BJPStSYNTR ACSQTAIRS b9 Glimi2§, wherrim thocompesiteanalysiseloment is
confiQiréCHROC B des RRBhnt BCEMBYsite Ahith SHRAMWAaREnated zone.

| ocations on different wafers. 15 22. A test system

according to claim?21, wherein the conposite analysis

el nt Al §§gg' - a : - Q :

th Z»U‘E or ‘rL\etgspg cs) ndi n w%gﬁggolr?%#tq@rﬂt@b&gert@]ﬁ resho %).s l\@gf.ﬁ%’ﬁ\fs ement is
configised toyait legst aue OF ddnate andl aicaidna River wigeifisamcetthethe composite data

<ot ' dynanic threshold based on the test
iRy )

‘test system according to claim 22,

wherein the summary value is determned according to

a nber, est data for.cory.espondi co nents. t .

sttty s pfhi s B R R VRGR i e rRe el clement i
configmedroDerformna spatial danhlysic onfhesoinposiddhtisi s el enent i s

25 configured to conpare the test data fromdifferent

datasets to a threshold. 26. A test systemaccording

t 032l ai 0 t2h systdie boflidd® dldHn@3 N @hétein SheWnipekidd AMh1RRSRGhent is

n Hﬂf test, data,. 30 27. A test system according to

coniigle o pecotthe significanrs o ghirlertedneomposits: daa peimt bassarm walues of
neaf®h@ camyvitt @5ta pBiatsi Ng at | east one threshold. 40 28. A

test system according to claim20, wherein the

conposite analysis elenment is configured to generate

conposi horedlalfed GeQEihE % LiRint BE Wikedin HRL nBffadclified to the

common characteristicS. 5 29, A test system according
seleptgd cpmpopito glata\geintds adipsted by wpfirst amouah i) a/§ist nedrbyneermpgsge 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.

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 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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configured to accord a designated treatnent to

conposite data wthin a designated zone. 30. A test

system according to claim?29, wherein the conposite

anal ysis elenment is 10 configured to at |east one of

i gnore and accord a | ower significance to the

conposite data- wwthin the designated zone. 31. A test

sySf.em Acteslo sydtengadcordigato Ifas_laiiﬁ ,28,:;%1@&@111 Iﬂne]ttdbﬁlpﬁéiférmﬁiyﬁiﬁ lelement is
nal ysis elenment is .con uréd to_performa spatia

confii A5 meresi s pPROSH 4R Pk dnatier serof ata baserd o thelsst data
according to claim28, wherein the conposite analysis

elsgent is configured to accord a significance to a .
sePéct et EYrRYTEM cording oflpm BésuEhes copprising a5t output element

confi@¢dty geRANOB téBpddAt aP Hcliddng ROmSRed CorbSoiite xSt €M
according to claim 32, wherein the significance
accorded to.the selected conposite data point is
adpgst e thdd bt festingR0RIBhduclor chhpriing?ear by conposite
data point is at a first position relative to the
sepbleingng adegsbova dateistsaofiostrdataafod ableast tsecsstsdofaenmponents; and
L5 [ e t oj.ht s at a

analrink 8 oo 1o Gt BRSNS ARLE B o ¢ o
data point. 25 34. A test system according to claim

2 S SR BT 3SLAR) 5, SHERETS g fpmprenn
set qoaiespiondd toansetdid coappREit iea Stbad sedand Andi¢sihg Hetbf @ata comprises

~according to claim 34, wherein the conposite anal ysis
analGeeht by oRaGiof o PofarRPeE Pl SHE.PargragpR o common
charaaefdigé.t e data points only when the cluster' is
smal ler than a selected size. 41 36. A test system
- according to claim28, wherein the conposite anal ysis

el apent Al feth68 T &Hﬁ:%daé&rdﬁ?é 8e clafie 300WReRT ShelBEsR and second
wi th anot her set of data based on the test data. 37. A

compeRANts PRy FPHEPERENSILgCatipng prdiiesst wafgist her conpri si ng
an output elenment 5 configured to generate a
conposite map_including the nerged conposite data. 38.
A 2@{ hod method Exttesige aepirdina declaon S9, whensin arialyging the test data

RLRiBinPe ! hﬁ‘)ﬂ?}y\t‘i\& i ;

com?e astc t alo ngétss 0 coan'p oﬁgﬁlt@ ésﬁéﬁ(gﬂddén%ﬁn gﬁ%“g‘"’ {O%emﬁ%éléo d
data for common characteristics anong the datasets. 10
39,4,A iyt St | ordi ng, tq cl.aj,m_38 . .
wh gi?"ei gﬁ arnﬁéord; t;%lf Ee{s)tr?;r%oa{ﬁg%rtdﬁéﬁo glgplq ?lg twciwrem {nd tl’ij’reShold 1s a dynamic

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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set corresponds to a second conponent in a second set,
and anal yzing the test data conprises analyzing the .
test. data for the corresponding first and second
conponents for cemmon characteristics. 15 40. A
met hod for testing according to claim 39, wherein the

first and second  conponents occ corr ndi ng..
| fSat | OriReCa 1 FFREGHEOTEE S SIa P WEERER Ao s calculated
mmmﬁﬁﬁﬁé@gdgﬁcordlng to claim 39, wherein analyzing the
test data 20 conprises conparing a summary val ue for
the correspondi ng conponents to a threshold. 42. A

hod‘ﬁ 3ﬁetﬁ&f’tfof‘gte?tﬁ1%0%9doﬁﬁn%otoc|c<1’di1ﬁ1 4%, wiesigi thet Rémmon
thresh Is a dynam ¢ threshold based on the test
charackatistios ognprise datayaluprogestiag at leat preythirekeifdi ng to claim

41, wherein the summary value is determ ned according

to a nunber of test data for correspondi ng conponents
tews at iAsfopthad for itesting eerording torcleim [iSsl fadeT cempFiFge generating

I
comBt et nrro e . B el A st o BRRRBEARSTIR VT O

dlfferent datasets to a threshold 42 45. A nethod for

t|n to cl
| ) Aupaen o sngeSrRe . Fife dad B et data
inclullé¥ act R8ink A dedEtddieaEhenDiocbMposiid Watawrithirea designated eonTon
5 characteristics conprise data val ues neeting at
| east one threshold. 47. A nethod for testing
60490 r di N ghetHdd ThfeingSecdréing e Elain® WR) Wisdréig agndifigithe nigsignated

nposite data according to the test data aV|n§ ¢
treatmeriBsiuden aif 14es 619 QEAERGSINS 11 2PEOTIEAIOH B FHHOAES %mmPOSl e

data rmggg ghte§bdlem 47, wherein generating conposite
ata |nc udes according a designated treatnent to

conposite data within a designated zone. 49. A nethod

f 0k t est i g RCHP tiif¥adcBrdfloPo RIS, 41HakRk BoRpE@kghdrming a

the designated treatnent includes at |east one o

spatinkpmelysis gn dhedompesitediadg a | ower significance to the
conposite 15 data within the designated zone. 50. A
met hod for testing according to claim47, further

cosfr i shmethat foriesting aacortbp@ttcn alaimr{d) fusther gpmprising according a
. osite da 20 5 o) [ o)
s1gmﬁ1'gan.€nr: AP R tte%u? 1e data mgmp %gsed on Lﬂﬁéﬁg&gne%‘? Jo%p@ﬁte data

cornp |S|ng accor
pomglgnificance to a selected conposite data point based
- on val ues of nearby conposite data
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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points. 52. A nethod for testing according to claim
51, wherein the significance accorded 25 to the
sel ected conposite data point is adjusted by a first
amount if a first nearby conposite data point is at a
first position relative to the selected conposite data
point and by a second anount if the first nearby
cai#posiA enedlactdafqn aesting iascading te ex'ta:inudSh ozhedréin nemeviag ithee cluster
t he sel.ec Qnposi t data. p
inchuich SeREVRE i S B EPL S PRI e ige Al FBRg than
selectedi¥fz¢é) Ng a cluster of conposite dat a points fromthe
conposite data. 43 54. A nethod for testing according
to claimb53, wherein renoving the cluster includes

I esOVi Y ntedfigodCod $ds6hg Qécofdi&f@&ﬁd:lhﬁl 4t farth& ri@i?abymergmg the
when the cluster is small.er than a selected si ze.

compgisite datyith gothesrsetof et based OB SredPHig2teo cl ai m 47,

further conprising nerging the conposite data with
anot her set of data based on the test data. 56. A _
melthod 4 arethadstor figsting aesoningtor Jaig af.nfusber qompripiag generating a

cmm%grgeaﬁcongggpﬁgﬂ%g@gcgﬁyﬁgyaﬂglte map i ncl uding the
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