14 FEB 2006 1 EXPERI MENT MANAGEMENT SYSTEM METHOD AND MEDI UM BACKGROUND OF
~THE I NVENTION Field of the Invention The present invention concerns
conputer-rel ated methods systens and nmedi unms for managing 5 expe@d®ERES:
"More specifically, it relates to nmanagi ng experinments concerning changes in
a process, for exanple processes for cdntrolling sem conductor technol ogy
manuf act ure. AEXRERIMENTNMAN ACEMENTSYSTEMMETHODSAND MEDR AV

i ndustries are becom ng increasingly conplex and costly. Meanwhile, a need

has arisen for the conti nui I and of machi ne and
10 material quality. Sem CWQPWT@FﬂW@ﬁﬁ are typically
manuf act ured under control of pre-defined processes. These pre-defined

pr ocesscRieidef thednidntiohy conpl ex. For exanple, a pre-defined manufacturing
process for oduci ng sem conduct or chi ight contain five hupdred to
even: hundr e e EgRoeaper popetigap i pibodt St dnd e feg AE e
seveial expdrinaitse Mork egecifixallyPit eel@éto iahagily exferimehls doh@iming ehafigedin § podast,. | n
order tao inprove manuf cturing or .test the%ries, it is often desirable to
per f or mf%é?‘P'ﬁé’Fﬂcsssch@’ CRYAYPE USSP B8 PN he base

manuf act ur i ng process. For exanple, an engineer mght want to nake one of
the |l ay L sem conductor ten percent thicker. This m ght entail

performng tM&hiRS inkferfaRland Ptessds @PmbAindafriesdré BecbMirkar@tMmglyWolpleR@hd1PS
sone adjustnents jn subsequent steps. 20 Typically the engi neer does not
create &oHEwMpEBYhis et Freen by Ht§ ORPUHEATMPIONEG™ REProgssa apd oftepcpig and
desijped ;ﬁa@éﬂa}gﬁiif}@e that would be too tine consum ng. Unfortunately, such an
experiment using-conventional techniques requires manual intervention and

manual t r ackiNgi@pdyeirspdothenprogyc 31 fXpicaliyymanutactysedndsy cogpahol prrdeaed or ni ng

the experdcemed. THew fe-déried prbcéssed iy dde hithlyS@ipkRNEUCix@mpRid Pe-defigkdpr OCess
them outside of an automated (e.g., production or 25 nock-production

manuf ac tHAPREPIRAIIPTSHIPE ptoducipy semiqopdncigr GHB%th?P"WWSQYF tondred ig ey eimdred s

per f or Megd NREepO Mdtes1RIRNRAGF THeS Bréph ohi @it hARRERE] @ANADIRITEKampti:Clariaisled) Ot h
time-consum ng and allows for the potential introduction of extraneous

factlér s RbPEHEREY2 ti matel y (and inadvertently) affect the results of the

experiment. liorebotimddve fdilTadt@ip \bRlestQheokiBE itS CHHUREHBIQS p_&kﬂrﬂ%xﬁé_ﬂﬁ%tsi t
difficult to coordinate rranutgl t racki ng%of_ changes_or experinment history,
and to &¥AEANEINEERPRFTHERRTEON dhehaee Papu Qyips Brogirer Bpr expranle aneneipesn sdghtent | vy,

for reseancd mRe osieorahdiayeRNén LREANIDOITr tAIRFBAIANRISkRNThi WI@it eht&i® p&foMdinki NY i N
factory settings, there renai n% a need. for ex?erl nents on changes to
peolbe e e s

exi st i ndegFd st IgRanygxlig il ppesonds itk pechaps pqmeadisimentsyn SERsedusRisisPs.

20 Typically the engineer does not create a new base process including the modifications to adapt to the
- desired test, since that .would be too time const’xmi'n'g:'

Unfortunately, such an experiment using.conventional techniques requires manual intervention
and manual tracking of results. Accordingly, the eri;gineer or c;pc'ratdi' performing the experiment would
obtain a number of semiconductor chips and process them -outsidc of an automated (e.g., production or

25 mock-production manufacturing) environment. Thus, the products on which the experiment is
performed need to be removed from the automated environment, which is both time-consuming and
allows for the potential introduction of extraneous factors which may ultimately (and inadvertently)
affect the results of the experiment. In addition, such removal of the semiconductor chips makes it
difficult to coordinate manual tracking of changes or experiment history, and to control ex periments

30  and to analyze overall results.

Consequently, for research and development engineers, operators and other users working in
factory settings, there remains a need for experiments on changes to existing processes to be flexible,

easy and traceable.



2 SUMVARY OF THE | NVENTI ON The present invention alleviates the problens of
the conventional techniques: described above by providing systens, nethods
and nmediuns for automating experinments within an automated (e.1g.FEB 2006
production or nock-production manufacturing) environnment w thout the need to
di sassoci ate the test 5 subject (e.g., £he seniconductor chip or chips) from
that environment. An "exper iSHMMARYSHOTHEANMENTHON | east sone enbodi nents
of the present invention, is a pre-planned deviation of at |east sone
portion of dhepstabinvaiten aljeyiages theopreblerns @frtbdyonpcromedseqtmiqwszdewgibtcmbove

aut omat v, [ pr esent
i nventi gg p%gggﬁpnégp {Q}eﬁ*ﬁﬁ%gﬁs‘}@& f@{}aduﬁﬁaﬁ%§§g¢$ H{QQ-HE}] a?]mmalewggmest

t 0 i ni t paklect@n oempek-prowdustipn manifadmuning) ¢IiVIi19tlmcmlvglhnattbdnead mhsasm:xata‘rbﬁ te&0

r equest tted to teriz rout ed h.rouhv,r fined
user% sy IJfﬁ:Pg' tthe dse,fmcoﬁducporrgfijp p O %h!ﬁg %yhagg%}qa%g nt. metngt ?Cﬁ:gr%frﬁe

i npl eme Ilt ledst @me@imbothenents qﬂas pedermnpremuonemh preeplprated Hemnonrmaaganm?ﬂe pontohudes

f our conge L istin setu execution, and
ol y e B R e AP R R R Ml s v s 1 o
aut omat i cal | hetmding &d dt Rgsttsbie eﬁqbclsdmbmsmttth@preaﬁt inbeh1ion Ra périmmtation B&gins with

nmenti oned above t racki n t.he exper.i nme The setuy e 15 i call
! Coa SHPERRHT RI%b (- cn OGO A 21 ERET TR TS fes, BB RENE PR ie

gengy al rez,ea;t ssﬁrﬁttedrmtcsmpmemursmﬂ,trsmewﬂhrq@gmpmd défait ubess, pBrhSbsdddafied,

def i ni ng‘ma ecific ?I‘Oﬁ E’é rea t.o execute lﬁ t he autonmat ed environnment.

The exe®ift1iHaEY 2grorsic ity 'é"af' theyRplsmepioso herequesied PHREHEERY SRFI™A A t he

aut omat aenfevEdt GRUNRISE foapcoRtepRiAlly ARt @l@@éﬁﬁordatrﬂanageﬁﬁdnu detbg ekbranienhhect i on of
,.resylts of the experinment are

experi results. In the analysis_stage

reporteﬂ""g?ﬁb? iﬁ%??i‘e’ﬁanaéﬁ‘q"h" \E/?F'Hé?ﬁﬁ’é piEpnssipty Mautamabeal iy YEIPEARS  of
the pr eﬁﬁﬂhhﬂawﬁcmtbmmﬁd%r@@ﬁé.a@ﬂe@noneaabovexmmamng ttﬁredﬁd’nm&t rEeet S taget he
experiment order includin eV| ation froma base  process

t
caphbl eVgicalbpandies Hg “faﬂ“aé% Wﬁ%f‘éﬂ‘glg% ¢ dhfrfemEn Moty fr&BﬁP%S%‘FfaB?edt he

exper i Npakments @quirsmé Mg Br propdsad Reslts ifb dlateasﬁma%pgfe&ﬂﬁe BroRkss réblly Bxdresuterpnt
order is translated into E_Locessl ng data aw table for __inplenentation by

sai d authSABCERRAVYIOBRANNT 1e ereutanGlagynchifes thsprerytinn of thegxpesimentjtseld vipahe

execut egutgRatbdlery @B bised omiht bro%éss|d@l&,$bc]5&ﬁ§th@@6mdc96h &fexperiribnbRs@sPIPGES S
via the aut omat ed eRw ronnment accordin o the processing data. Further,

the i nvaXsEAtEgayesPIt? d'beeexg?rﬂ’r“?“r’iﬁredﬁi"&g‘a 2hd 39plEed he experi ment order,

di s3gi but i ngIi &ord@¥%pP Gith BEIBAst andaermﬂoam&nalomnalprésymeﬁveuﬁ@f fn, opeRatian, 3h NQ
changes to.the E%Pe“ ment order . from at %st one he users, ~and

recei vi PCEREM QF5F BVEE™ r‘het%Be‘é'?"d‘éP{dﬁ%‘H’f“ PEayleFst %ﬂ’ﬁe ViU A basis e .

Mor eoV eprocetd cap@sie BESYefatiiEih ddeuidhiatakaedrdntheh AreapPRIVEINGTle dxBERIRS order is then
Additi onal I infornmation .indicatin ng%r%?st ate_change of t{he experiment

r equest ofm et 4 RATAP Of the SRR i Hanslsiag R prosessineRats shiptialer
exper i NBiplerheeii6s by Sdid iuborfat€d e @6nrhdht, Shdkteredf ThdieperieitiiyRiied iObsl@ecuted
I\/b(rezesgver the experi ant may prodyce | east one test prodyct and at | east

r othFORIUBTHIOR 38th gt 58, 83m Rorion of gaid g?ﬁerpmcesw 1OR 2B B roRmeNt accordittoduct
whi ch washeproessseghthef ore or after the test

_ Further, the invention may include storing data defining the experiment order, distributing the
experiment order to a plurality of users, obtaining changes to the experiment order from at least one of
the users, and receiving the approval for the experiment order from at least one user. Moreover,

30  documents may be attached to the experiment request.

Addzitionally, information indicating a state change of the experiment request may be published,
responsive to a document attached to the experiment request or to a change in state of the experiment
order.

Moreover, the experiment may produce at least one test product and at least one production

35  product (i.e., a control, which could be, €.g., a product which was processed before or after the test
product, and which was processed according to the base process); the processing data'rﬁa-;i_ﬁaﬁde an

indication of the base process, the changes to the base process, and a split-off of a control set (i.e., the



product, and which was processed according to the base process), the
processing data may include an indication of the base process, the changes
to the base process, and a split-off of a control set (i.e., thegpkg fGhE 2006
3 products subject to the experinent); and the split-off of a control set
may produce the at | east one productior8 product according to the base
process ;igmtctshel:gedn aﬂgeinpEﬁm?dﬁE ahade spiitotfas a c?fam;]mt Ay peoduteethe attledsgaﬁt oned
test product. The results of the executi of the experinent na st.or ed.
BRI EF DESRCEN W‘ﬁﬁcﬂé‘"ﬁf@ﬁ%"*?mﬁﬁ%a Sihs Shanarivie i aSCRTBeSt T} P fftages
and f eatdi1e@& ofé tebippoddte TR testlME fHel cQEcuvibh bf theO@sBmentMag beemeldl y appar ent
fromthe followng detailed description in the acconpanying drawi ngs, in

which: Figure | is a bl oCcBRRIERGESURIPTRONODUTHE FIGURES ocess control system
which may be used in connection with at |east sone enbodi nents of the

presant i nvernttie@BovelrhetiodAnd Sthér ddvthgeharidtiedire St tﬁblﬁé%gi igﬁérﬁﬁﬁﬁ/ﬂl ?eﬁﬁrtr]:e
experinment nanagement according.to at ast . 10 sone enbodi npnts of the.
hbent | g e e (TR DY it efsd SRSTROBIn hawp B HeRent" ‘ts'f@bess
portion of th@maw e§sad BlockiMiRems sf ddforfpu@HER plocesi OHI@ séstérfi whichimiy behgedtinof  a
setup process portion of the overall_ process of Figure 2. Figure 5is a

f1 ow chdrPpreshompithuat deastisemp epostiments pfdhe Pigsennvantign-over al | process of Figure

2. 15 Figur &rifurd 3 isth fidwodlafi BAAR ovebal BRoRBALYipSriRéR GRfSseRRh dcO8diRE td 41 Seast
overal |l process of Figure 2. Figure 7 is a diagramillustrating definition

of dR experembediments ofiibeingentienan exenpl ary user interface for an experi ment

editor, used Figur&ONNSAE 28 a olvithat of dnQREr mARmERIPRSHe B RHFonr tHefedN €Sent
i nvention. EI;ls‘:gure 9 is an exenplary user interface for the experinent

edi t or, APt Fibfedy att achments, used 20 in connection with the invention.

Figure 10 is @XM shaHSLS sdullf SodedCHorfi @ of ME SERA pHRRLor Bfbinfels. .
illustrating experinent content, used in connection with at 1east sone

enbodi ment s dfigtrieé sy Ravethar ohybferBien Prcgupertion of e ayerakerpisaphligyes.
intgsface forpaRe &¥RATdWwERA ofSH ir@rysisb#dce@tpgﬁhh BOth¥BeA1 hovRt oSkt 2det ai | s,

used in connection with at_|east some enbodi nents of the present invention.
25 Fi gure 12 Figurgpisigdiggsam dopipiing fefyptigneof an eygrimedinbodi ment s of an

experi ment . GEZA b ERnPESGRFE M IRRe f9lah oWeABesiekifb] Sdd desmhidibh Gt bnc! udes
many specific details. The 1nclusion of such details is for the purpose of
i |1 ust r deasorwmssmpodimants Aight Bresrdt inpentighder st ood to limit the invention.

Throughout  tHiide dlisaleRéhf ity usdr Miérfdce Rr ARRALSindinCedi®f, §MFsBatideQrBdhnh] dsed
numbers in the various figures for ease of 30 reference. As iIndicated above

in #He duAtRRPYIoB&UDIRINVEaRO™ experi ment, " according to at |east sone
embodi ment s qfi%&@ﬂ) Q%ﬁ%ﬂiﬂ{pldrﬁﬂﬁﬂﬁh@ﬂce fop mﬁe:@éﬁn&h %Hlﬂﬁ,mldﬁl\étiﬁé éx‘?;@riﬁém at | east
sonme portion of a base,k - ] ]
B - content, used 1n connection with at least some embodiments of the present invention.
Figure 11 is an exemplary user interface for an experiment editor, illustrating wafer level split
details, used in connection with at least some embo_c_!iments of the present inventjon.

25 Figure 12 is an i}lustration of at least some embodiments of an experiment.
DETAILED DESCRIPTION

The following detailed description includes many specific details. The inclusion of such details
is for the purpose of illustration only and should not be understood to limit the invention. Throughout
this discussion, similar elements are referred to by similar numbers in the various figures for ease of

30  reference.

As indicated above in the Summary section, an “experiment,” according to at least some
embodiments of the present invention, is a pre-planned deviation of at least some portion of a base
process utilizing an automated environment. Typically an experiment is performed on materials, such
as semiconductor chips, that are produced as a result of the automated process. Also as indicated

35  above, at least some embodiments of the present invention envision that experiment management



process utilizing an automated environnent. Typically an experinent is .
performed on materials, such as sem conductor chips, that are produced as a
result of the automated process. Also as indicated 35 above, af4 FER3106SONE
enbodi nents of the present invention envision that experinent rrtan' agenent
14 FEB 2006 4 includes four conceptual By distinct stages: order nmanagenent,
set up, @wbulat foongoncapthalydistymit stageal artesurpnagenieats ectap, agpestian, andcamabyeipt Aithiobigh

di stinc Ay O ' to at | east sone

enbodi n?a“ﬁfésgif;?\és%ﬁé"%rg‘g@%t ‘%‘ﬁ&‘éﬁ’?ft“%? ‘SF@%%?? gf’% hos, forms, files, and

ot her docunericsondiag tdw lastsonk ambadimeathofahperesentwbventioexpporisnmemos, Frosidheut
the ordgy, Qiﬁé}%%fu%'ﬁh mag b%'lgsoéx%leyQv;@taﬁﬂﬁi%maﬁ&@&?m&whrgl? oShENaY .Qé’na%ﬁr?ern?

al | oned acCcess to the experinent. Thi's permts UuSers dnd T evi eners o
coment amhsehipetagryp dheszamdy, bepeoewdidbyhaak gitaned dciend onhedxipenmenpr Thik gemits
appropri aete forvmsWe totcach rlel & eanxt J-rﬂf?r%& qn ketc.d,. tl n a user-friendly,

hi ghl y PIEABIIe ETHC SRPMERIPT IBE Sxppament Ry Bapksropnd information. jrevfe ¢ o

provi deapprppHateafoinss iewdh eklevastiihformaioh) eghian a gseadfiiéndlye Xizaly fleeitisfasHief. @wence i s
now made to .Fi.gure 1, a block diagramgenerally illustrating a conputerized
10 proc&%t’e’&!ghg}{5!““5%/‘5‘{58’&1‘?/\5’{%’%3 H’%&’i‘ ﬂ?g%ﬂf’é'gjrdef“r\%ﬁgfﬁl?@c‘l“iaﬁtﬁ ewgetrﬁncﬁfs' | east sone
em(:;odi ment s @kferdnee BhEew ke td Figavll] zgmcmagjuan 'gér#eﬁﬁlyﬁgisﬁdl,ingtmm%fiﬁdﬁe nt

or 101 is input to a.conpuierized system. referred to genera as a
conf‘ﬁol ProFest ot #Wétewﬁa% '?fg%%‘”b* Bycongppionowith pteastsomeembeiimegts of U erese
text, ofnventione s iEifluesRal thBxperimdm@rdax PEIrik HROL toQlcdMbudAded GOt rbRmed I

exanple, a rd processing. docunent confaining text. As one aJternative, it
coul d bémer?\é@tﬂf*?g oﬁerr}gﬂ.u'_f‘herwe%p{dﬁ%{ﬂ% CBE‘Q%FF‘HEW’P'I’P"I: phch pEINISY ! Brent

order 1@kires expeA@¥itaTh@ekpkh DB dee X0 1Sdoulddbe Hdt OMEApRY a MorCHS&estiRg dstu@at Ng a
product, although it is not nece ar,linIH% described_in the order _as a

devi at i ERPHRIBRIAL Ay P AR VEr EWLLDE 1Bl FRBA PO dibe grpenmgat described inpe

var ipusedeafest dpde 015 e idtion fBdif h SGstiARAUSAAES Piob&ks P RERHSELSprod@k, although
sem conductor chips.. The controller 103 ,cokgl d be a (lgeneral pur pose conputer,

or a spHey Bt nergEspoly descrBifthe Ordes @t p 7 ANOP OBy RATEYTAr BroceSher aut onat ed

system or di §hé tdnbBe 18y hisltest lovagaRatcMd prédesdds 201, GIRRI hiahsfaderiniS@skehRs €,
or whose use, n’g’}/}gge appar ent from%he context of the discussion, can be any

p
number BF SEUFE “hRFpd&e BIMTOYRPIAP 7S OF HEPEHH PRIPEHSSBPUENPLY WeFig purpose
pr oces s gdrfpuitdr @paclaly ploghadinRal &t dtRYR autBfarSR B s@nkdralistibuted, synbra! ehReddi@Sach
co ters can cont a]|1 n ané nunmber and diff zr ené’ t(?/flpes P st or a,lge devi ces
ser ng“HBP“(':"(S?r?JU{S:%q here QE%hesE “ﬁ%’ﬁ?f%?f'sa}’p"i’rﬁm P PP 6 AP the diseHss1BMSPRPSYYbyY  at
| east  spufBber oNiNEEleMMAles oPforfigitery ik A thady EdHidifiAg pRaésséb GomarRICSporagarabl e
medi um be a tr ans&sm on). The 25 stored pr ocesig)s 111 ?orrpr I se a nunber of
aut onat eiPantadJara; G W . T"&E?t‘i?mpﬂﬁrsﬁi"b&%'é"é'? any| umper g5 dif T REpes o starpge
content gevides tdrais L asSdofipStet-feabafid Redhmy id ARitBKSIt RPABRPRRMiIbG @6lehshsdrike System
Some of the steps in the pr chélsege utilizer E(il pe%, stored in a- rfm pe
dat abas®mRoPMeNE| hrrestayn ratiehpd e tRPRYGFTgdeble prdrudsadranypissionn{ b | er
10325 ongrbb procbiesN 0 COHHisB @Y ndinbarbf antbMABY Qepsan ¥ intaB BFABRFinSpHoLesA STHY B™BICT | oNn
system 105, V\/(‘H ch ulti gﬁt el %é gr od 08?} Béoduct i op products 107, or f ?I | owi ng
an expelormad thespagnft althess stepyis dbf:;l'l‘} ¥ {hE SYRIm aRddevicay iPs Bt Sral ¢! Bel ows
users t QefUR MelprR¥panitiiedieciped YRR Sn a-RLiPAHRahSE | VATRQIPSs meY bdASRIRY OS@RSES,
and to track tlilﬁ statYs 8; exIpFerent requests. ) ,
processes. The controller 103 controls the processing of an automated environment such as production
system 105, which ultimately produces production products 107, or following an experiment, produces
30  test products 109. The invention thereby allows users 1o submit experiment requests, create derivations
of base processes, and to track the status of experiment requests.
Reference is made to Figure 2, a flow chart of an overall process for experiment management
according to at least some embodiments of the present invention. The four conceptual stages (as
mentioned above) included: order management 201, Manufacturing Execution System (MES) setup
35 203, execution 205, and analysis 207.
At the order management stage 201, further defined below, the experiment ordér is defined.

Typically, an experiment would be defined in the experiment order as a set of requirements, and may be



Ref'erence is nade to Figure 2, a flow chart of an overall process for
experinment managenent according to at |east sone enbodi nents of the present
i nvention. The four conceptual stages (as nentioned above) inql @%cgoogrder
managenent 201, Manufacturing Execution System (MES) setup 35 5 )
execution 205, and analysis 207. At the %rder managenent stage 201, further
def i ned spedifisyl, astaue viatgaeftommandxishing erocésn Tief dxpatinent diipd i€ abtjact toaouingperiewpnt
woul d be de ineg in the exg&ri ment, order as @ ﬁhet of requirenents, and nay
be 14 FEBISERIES BY VAjRuE PITonc 4108 ReBLP PO IPOIRE AR %%t ng process. The
experi ment orghahe MESSdinp e@ge 103, the etperigentrogder 8wtansistadlinedwae gepebiynemaseiup,ubat
personnel, prior to being approyved for the next stage. At .the S.setup

B age 205 SPHRHi RRisEHTEAR W hfen OF SrcePie bY SYBRHY § ERroRiEgeT P 06t up,
that 5 | roceRdfy datLis Y DOAHA Whith o @eitdt BhEproditioR}8eH @ehpbyertOpopRaAL S i n

t he productjon system Tgle 5 processi n dﬁa is.in a format which is

expect edBIPPH SABAQERTEYT B SXRFSMERL 18 fehpetweqnfandjorireplaces existng) IR Of 2 dat a
t o execuh& grb@sexperinent is interjected between (and/or replaces existing)
steps of a ‘base process. At the execution stage 205, the execution of
materials is HePs BeREl? sBgcEd: be exgutiongi aaterialits pesiapgs, based pr Bie expenmsit ¢ hi s

st age i Seqpl MAEIBICN AEHR e petf¥midY ablBMatiiaft YE iHe PrbdSMiin@ R &A BBRRSHRAS - THENE
10 results of each step in the set%Pazlmr_rpl enented at_this execution stage 203
se

ar e 1Pecapsuligiof eaeh tepuindhpselpgivaplemeny Xeptdiop stegs 203 ang recordedbxper i nent are

reported and anad ¥R sthid 07MRY rddflis JFORSxFeHNUINRAL fpboh¥d ) aBalg AP YR may 8B/ OF
may include analysis by the user. Reference is made to Figures 3A and 3B, a

f1 ow chalope giomaiicalinbid @mprige andiaivagerende plysie by hopsst the overal | process

of Figure 2, @3e@Q¥ishaResriireasalf@st, SEHRARESH dBRhR Pder niRafRiRFEze 15
invention. This stage allows the experinent to be requested and be perforned

fol | owi R4 ekibe prerelhprocaseefiiigire F.ag cevisiontd by pighashsame embodinsptsat the prosent
expgki MefMentish. iTHid dridelaMovwiathé B&EriRYnt 3o bEIYRSEP hnd de@eggg,%htf%xgadwiagapkﬁ&aﬁ e

experinments, it is envisioned that requests can b I h any
appr opr ireguestrien anddsn-of phiciari 38l dhg ewppriment i ipidghdafingbby? regpestas Inrprdgsto

el ect r onh &g e pRintentsNPLs@ntiflahed thie rRURE dafBOtubMRYedlf any ApbRIpHBIe k¥mH’Ser | bed.
It is not necessary for the initial ‘experinent request to define the

exper i mSAPropEaiy formas 3K pAdeAPYGHRR Alegianistdoryment-ollelg shat jhe expesiinegbimay hehe

exper i Mg¥ordRduly @etcrib&d. 1PfsA6I neSdsUrAER tHeQhitiSeRELHIBNeqstaL @)defife (hE BFeBMentkil ti al
information iS collected to identify the requestor and the experinment. The

i nf 8P matvrB#Hiondrost PYSFUNEHOFSHs  in an obj ect. The experinent request is then

di stributed tg BBOYAK ApEritHSRbSed G Vitel i6dgd for Bxpdiimbhd datdl isQreated! Blitial 25 At
step 305, a user who received the experi rren% request (e.g., for review) may
attach éxfeapatan is qojleced to epy therrgquegtor 5 thsreraprirrse uRisiETY IanHestesd spihisnt

request ip Ihghi@hi Thd &k phriinéd® R 6dstls theH ARHBRRY S0 apphdphiale RSerE HORIHIBAL afGBHRHL Ccan
be used to facilitate user interaction concerning the experinent request.

These dd€unents nay then be revi ewed by-other users.
. 25 At step 305, a user who received the experiment request (e.g., for review) may attach external

files, memos, forms, or other documents to the experiment request. The ability to associate documents
with the experiment request can be used to facilitate user interaction concerning the experiment request.
These documents may then be reviewed by other users.
At step 307, the user (or automated entity) determines the changes to be made to a particular
30  base process. The vser (or automated entity) may also determine the base process which is to be
modified. Also, at step 309, the user (or automated entity) will determine when to split off a lot from
the control set, and the lot-specific transactions that are to be made. At step 311, the user (or automated
entity) determines what recipe changes, if any, need to be made. Having determined the specified
changes to be made to the base process, the system receives and stores the changes as processing data.
35  Austep 313, the experiment, as it has been tweaked by the users, is sent for sign-off, described in Figure
3B. Atstep 315, if the experiment has been approved by the users, the process ends 3 17-and the



At step 307, the user (or automated entity) determ nes the changes to be
made to a particular 30 base process. The user (or automated entity) may
al so determ ne the base process which is to be nodified. Al sad4FaB2pep 309,
the user (or autonmated entity) will determ ne when to split off a lot from
the control set, and the lot-specific transactions that are to be nade. At
st ep 31kxpdrimentpreceedp tuteanmnerpuabsizget Yihegeise the pesssvewtnsine gepeichaingbs, | f
any, ne gmho be made. Having determ ned the specified changes to be nmade to
t he base proéess the systemreceives and stores the changes as processing
data. 35 At sft:g;pe 3&8!05&&\3 opr pmbodiment of the sigh- offamodwe MttstpdR &k Usgr whvgeweseds,
L})S(pzrelnhene?eer%E trc uésbg & grldgﬁgw Ma F‘Jﬁggig eéxteT?L? ﬁlesr rg(g:t S fo3rr]r'15 QRI?IE 5]0% ts to '
FEB ioo%e&xpempm relqeerst “micxhomdbenthn rta\hmemewytotrmamaotmatepﬁmgédmmmgamese t he
process re urt her ure 3B i strates one
B o malitengh oxdristegio B sirerimeaisalet. Ath spl S ork s sl ot et ¢ he
fexperl nemerfnequ:egﬁesl( amgmfomnom B\puﬂm}nedw ﬂnhapﬂ}oweemaabd for hﬂ:ﬁmatﬂﬁm ]
orns, or other docunen Xper i est iC then be
v ovie O I s Sersdif S5l Relpgotie alGngidh (A EREE e HETet od
tﬁ the erpPeh tH?E%iberl’n%ﬁL@Sfmm@Lthak?ﬁt APsiep2$9| if ah bﬁf@"?‘,ﬂg fglggﬁp@&ﬁaIQBﬁnge for
t he _experi ment uest ch informatio ubl i she e appro rlate
met hbd ﬁ% (¥ 1Pl BBEO YD) g ot bEFILeENeH) PR PSP RS FoPEHS Bistepidt eﬁ)} glAPRIOY
e-mai | . hi [&bﬁ.}&e@&taﬂ@@[ag@meddddmh ude, for exanple, a "sign- off" on t he
experinment (aqr portion thereof) At step 329, if an_indication of_ final

approval (or Reffrepes ISF?P&FFQ/@g'I"Eéka pw &%‘r‘lg\?éft)'f’ Hage 403popica et thecrsrakberocashe

process of ﬁ.g@.@tzs Iﬁinnﬂlﬂ@etﬁgﬂ{agd b udek B seBRROYRAiculF_SpIRRNL. IS Bk, 2 LR St age
is ended 331. Reference is_nmade to Figure 4, a flow chart of a setup stage

203 por £PURA SHPP EFRETipGUrsRpqificiaty durexample greigleor rcippderily Aterdldpsetiage, a

useys CanusRhiel BniPSediaves Iamearew@mee&pdm&m orB&@! ARXAITREA abBvell B lexperiiehCbr@gt Up
experinment-specific data, for exanple reticle or. recipe det alﬁ) At step

401, a q@¥beppinfamakdescription ef ‘E'rﬁ"P?Wﬁ‘e“Fé"t‘FsF%‘iﬁé§'e'ﬁﬁEr“? bwewcsqﬁéh%@n ment

order. AfplbMeiiEPioRfed BREquebtBEe @UMREN R Me dﬂéa@wcan BB Yubad rbidk@npRl by
description of an experjnment. A user, can determ ne how a g@ocess shoul d be

i npl emeRMEAS ths deporigtien efKhe "r"@%ﬂ!@@‘t‘ arf idsuibyingesRiain ksy words o5 pRREs Hhat s be

aut omat @flicafi®f ofSHANB k@uedidd. AN Iabi sBfhe EMBoRIBERS biithé Prasedl invalRioR ¥PALibIBAhignd
|dent|fy| ng certain key words or phrases that are indicative of what is

ectibst &P beajong E‘é!ézf“gsbﬁ'e"aé%bﬂwﬁ% Rystenpiechmgyet - AlJeast sampaERhor e f theiPsse hat

t hi's 20if8midaaIsdRAAsibh sdmezdoRBinaBertof, avdbafaliSHEnd XA akicpaBéem t echni ques. At
| east some enbodi ments of the present invention alsQ envision sone

conbi nati on &fi!l&&fersRgta isprafpt ﬁ'§%f‘03p Hewseri(rauiogatedsniity) deteqmiges thegehangestogur e

4, at sbemaddd,a faRRuldSKke frofesAUTIRMRESEr AMaAMendSY A2l aRE BeikMBncRabAEs t0o be
made to a particul ar base process. The. usér. (or automated entity) may al so

det er mi RECER&/hirhdtio by madified. (o ster 403 thsdiserien quiqrpptedgngity) wil dféﬁrgwcmn the

users (Ofo Ui GBI Hoihd dotiroMel, bndtBé RX-BpcoFic\WaRACRShs (iRt Briehd be Mbde. Atls@p 467, 0m
the control set, and the |ot- speC|f|c transactions that are to_be nade. At

step 40%he Usgrier aplmated gptivy) detsrmpnes WhaHTPURA charges ihamereedfnbe etk plavidhanges, | f
any, ne@éieﬁrﬁné&ﬁhé’fﬁﬂ@ﬁedﬁ\ihglg to be made to-the base process, the system receives and stores the

changes as processing data. _
Reference is made to Figure 5, a flow chart of an execution stage 205 of the overall process of

30  Figure 2. At this point, the experiment has been defined in processing data which can be input to the

antomated environment. The experiment can then be processed in a manner which is transparent to the

automated environment. At step 501, the automated environment receives the processing data for the

modified process. At step 503, the automated environment executes a step of the processing data. If

there are any test results to be stored, at steps 503-507, the system stores the test results. At step 509, if
35  processing is not complete, the automated environment returns to continue processing at step 503.

When processing is complete, this stage ends at step 511,



determ ned the specified changes to be made to-the base process, the system
“receives and stores the changes as processing data, Reference is nade to
Figure 5 a flow chart of an execution stage 205 of the overal k4 prpRegss Of
30 Figure 2. At this point, the experinent has been defined in processing
data which can be input to the automat dd environnent. The experinent can

t hen be pr ocdRsferende s madewmbignre\gha Bow ckart of 2n aprdyséarstage 307 dfthe eneradimaecess of

envir Omﬁ%ee 2 mj%%fi@ i%r EJ?@ lﬂfbk?zqgt{nEQd ﬁg%}{é%ﬂﬂ?%auaﬁﬁ %r‘c(fﬁ’ inlaQy fY AGESSI g

data for aut onat ed envi ronnent
execut egeporigized hof:xnehmerpm@bngc neledigd &t stqpf601 1 Abstep G3ethapypericset regdisipres t o be

stored, i SLARBI 0% Blnyskh P MBHEIN SO BR LAE B30 LRBU Ry ofthep 500

i f 35 processing {ed environment turn

cont Bnueaepitocsstept@s abe atcepntﬁ&@v:ronrﬁmhpqnﬁocnmlrﬁglestsd compitgized artalluss i& age
ends at B 2 Refere e to Fi a flow chart
of an af ‘T’E/g"eg"y Proﬁcése‘gg‘? &t Q[‘Re cxc?vefngt EQ%I% gc?:os?g& gfmf—'um m%’ §e"e%<e aé'mher nt

hi st ory espdriseni n&ﬁmsnﬁﬂmanmlymds d:mm]ﬂeq/atdmpéil s avail abI e for use in analysis

and reporti The. exper i ults ste .601. At step
503, ¢ o expdrerEnt sTRRER BB 2 SR i RER g R SRR BRY as e,

exanpl e comentplated byt lvmssdmrrte(enﬁadmeas ofuhel plesaanaivyigios. Bfeciffealih tlreespdrtn&-mm step
605, -t he .aut anat ed en Vi r

, pe for uest onput | ysis.
't 1phoruRhar B nFrt SO e el Ml it iR . G OBReE U B08 7T he
user maysgead I‘o@él@tl(&ﬂﬂfohﬁa’tlon ea:p Géﬂirﬁ'ﬁg‘lbovf g egetimelinpeanal 16 bSpm&lcﬁldﬁ’ﬁtht ed at
step 611. Refere Fi gu adlaramlllutratl t he .defi ni ng
of o eXiRTFSEES TE el kg & SOt afules PR G SRR e P L
present attfAbiRéswaid mSpﬁisluffic@aa{ in§ormbdieh 18 ¥deefifyesthl ifQimatiba abdtit tHe@k perintest,
associated with stored daéa I ncl ud| attribute information 703, for exarrpl e

def i ned SBSP FAB CXRSBFENtAFREY ?Ie‘?”a&"P‘HH"‘? PRIPGHIE- AJRIVFEIRT DA AHPRETRTI e 2

expesi méﬁueﬂwm‘a‘nemrm experinent initially my be created from scratch,
or may be co%

rom anot her. i nent used as t | at e.

T bt es Rl dd SPrAEo BofaNBRTnT R SeHRE faf il of Soleebgeg et fatating

i nfor n’attlhaﬁ)ﬂlc&blﬁl’lﬂrnehhﬁay@éFwENgE@)nind dhdE e afpedimeRPapirdwed/ithd tdﬂn{glsfaggfs effadiive
experl V. a reguest.or _.nane, ex n na , a [ equest or
e LBk e R S R ot Do e PR 00 B aandey ot of hE Tt
Wi Lll be su Mﬁ@lﬁﬁt&bmgﬂder@ﬁﬁge(dtfmdlaﬁ{ﬁﬁmd?go the hﬁécéipélﬁatexmﬁeréffmmefs:cw:slaﬁe@ham@ed)
an nce the e erinent |s. a roveg, . t e gstaelse ect

o1 2B B carn s wiated e B K Sl P e R es SR Frmarhates e oreYs g
are undeﬁpeftxmhn]p?hhoﬁt aﬂph@naxs;aénmss&ubsﬁaaﬁmp bt ahEMeMﬁéngs fs; atleas anﬂ
rror to the, e ect.l ve st at f ect tate | tere after t he
P por i raHteh LT oot aor Ty i ARt rEtR Beafl. ARTORE Sk ssbltnor
<hange thgemenitani the Sfpeﬁjitent&’s)dmpldiﬂml&ti asart dtgadt. P HAPthisatae: BEE bbrisp@ds toTher e
may be ot her user-defined attributes, .as well as attached external

docurrent"éeoéﬁetﬁf'?f‘f]agfeme'é?mcﬁ?fcl’oﬁ'oﬂser-def| ned state nodel. According to one
posgbble i m@mmatarmmmbheomwmmmr mtsrfadmd> Bmsadl actoasecdon with adéast Not e

that thi some gnel‘bo%n%gltt)sl 0 ﬂ?eoprrésgr?t?x%réguon %xrst re(fa’erence s made | plegungrgt o} eragge%ts & agort on.

exemplary user interface for an experiment editor. Here, the user may provide information about the
experiment 811, about experiment attributes 813, and optionally about experiment category 815.
Experiment information may include an objectiﬁa 801, which may summarize a description of the

30  experiment. Other experiment information includes requestor identification information 803 (for
example, name, e-matil address); the basic process or state model 805 for the experiment; and optionally
an effective date 807 after which the experiment request will expire. The information collected in this
initial interface is associated with the experiment request.

Reference is made to Figure 9, another aspect of an exemplary user interface for the experiment

35  editor, illustrating attachments used in connection with at least some embodiments of the present

invention. In such embodiments, docoments such as files, memes, forms, web addresses;-etc., without

limitation, may be attached to or otherwise associated with the experiment request, Figure 9 lists, by



25 Figures 8-11 are exanples of a potential user interface to be used in
connection with at | east sone enbodi nents of the present invention. First,
reference is nade to Figure 8, one aspect of an exenplary usdu FPB®E06ace
for an experinment editor. Here, the user may provide information about the
experinment 811, about experinent attribgtes 813, and optionally about
experi mem oftexamgiel ¥vétditiocurhRe by fiRMHamk V0% Whidh HHau¥Bdeditd ke edserinRnObquRet h ve
801, whjch may summari ze a descrjptiaqn of the 30 experinent. O her

exper | ot} dopieankePFEmeTt s Sied ﬁﬁﬂ@ﬁ‘ﬁ]@%&ﬁ&?“*ﬁd@ﬁffﬁﬂi AERRSHMERREAREEPY 40803

(for ey RhRD sieRRw.cOndBRih.caSM0ESHY an hiyedRames Process or state nodel 805
for the experinent; and optional %van effective date 807 after which the

exper i Ry e seRsiiump-sqmvesrp;events himl’Rhasesee, it dihe asr intafageiof the presestexapplej o)

i Nt ef f AR indicAesS Nkl 8FndMitelTiIt RRIrkPIPE Frérete off gquest . Reference is made to
Figure 9, another aspect of an exenplary user interface for the experinent

35 editor, i Regeneeis made ifigien hd aretherasrect of ap exavaary vyer Witerfacafor theast sone

enbodi e ; ke o) phadi , bhsnptsuch
e T corormel hRL, ORI o e el s Ao '“F‘.”??ﬁa?‘;fﬁ“g%‘,"‘“ﬁ‘ﬁ;%i
ure 9

at t ache®f thoprgsenbiniration.s Bhigexcapiant wsgr interface allows neness tarexperipepfuseatent 1109
lists, : : ' ane
sitA sgﬁ%e%qp ﬁ%(g, z;[t 0 tﬁ‘rlgé de?ﬁfﬁq@d)f ihe%?l\ft%eghnﬁﬂg HE‘F%{:dsz Bt fbdeGar 8

909, which are attac experinment fequest” docunent
expkét i ndiffererity; agdthe margeideiajiias how st standarti@nd teeiguaterials are treated when merged after

C. \ Expeg | t I 03, i 0 | 9Q5.. .and an
it p doncimn T BRETRLaRAR 100k bover bt hie bt i RO AATLRON e P77 2
user i napmek gheeexpdrimehbprocess HWY , g axperiged rakte d0G% didohe experiment loperataon 18d1. t he
file isysi 1 ef ' F i
bt WP T BT8O SRRy SO S e p IS

i || ust rered ergohsplr iGi®nt content, used in connection with at | east some

e i ment s I E ' hj . cface all ows
oo et o Shllty BB Tip Y E0h b, STRL AL SREmgRtafbce 21| o
det ai | silla9GEng whier kpdlisplitideiaids, pseg i henngttimn dhathdheingentios t Heratthe pratessidgdata

differ . ) : iyl d.ng: t iahs are

P i S A L e e P e e e

t he fi |splicohg is diusirated, thesplbdotails MEStprondeobes slots bied e quantityriabve splithee well pethe nent

process rgigagzgalﬁsh‘?lO?fi%raifsgS@ig{ed.r\aﬁtlﬂtegchjsgﬁg’ and the experinment operation 1011.
at additional 1n

Note t ormati on on e experinent nmay be provided, such as
whelbher the Refercacess mgdd to Figyrel2, dhuspaing aslpast soneOcrthoditienRaff en eypeemers asmde t o
Fi gure Lnt : | | P
1 Puist rRbionB gy Bekntibi fBlch 36l Bh A | SHPRL AR RO bR i
i nvent i @ricuHincementh euqhras Hies 3 207y faws 205 memosl B 7spdekparaeept msulis G209. eVedrs sl ot
| evel, ' Y . e r plit.
pa s i P ALl ackbiily REn AR B AR Do ERAGR, BEpBeThdll of FELmeRl 1
to be spillite;cossiders dn edenttané map resule gsthp publisation @5 thegvine farssamplabrermailoh each
Splyist . @g@%(,vgrence Is made to Figure 12, illustrating at |east sone

0

enBodi nent s an experinent as contenplated by the present invention. Each
experi ment oAdexpeti@ent andey max be cepmeidyi aatserdtogethér with attached documents, attributes, and

other correlated information
Also, according to at least some embodiments of the present invention, changes to the
experiment order are stored in a history. Stored changes could include changes to native attributes,
30  external document additions/deletions, and associated with other objects.
Consider an example of an experiment, with reference to Figures 3 through 6. In this example,
the user wants a specified layer of a chip to be 10 % thicker. The experiment in this example is an idea
from an engineer. The experiment request is defined by a user, and submitted to the system at step 301
through 303. It could be a very general request with a simple textual description. An experiment object
35 s created for the experiment request, and the experiment request is routed to the appropriate users for
approval, at steps 305 through 313. The approval may be automated, such as delivery via é-mail

awaiting a marking as approved. As shown in steps 321 through 329, until sign-off is received for the



various docunents, such as files 1203, forns 1205, nenos 1207, and
experinment results 1209: Users can add or del ete the docunent to/fromthe
experinent order. Preferably, an attachment of a document wikksR8 2006

consi dered an event, and may result in the publication of the event ?
exanpl e by e-mail or 25 Wirkflows. An 8xperinent order nay be copied by a
user, texpeairthai, uedrt apittacichaibr deete nadaviast, filest hemdntte o iheredperimtenesbjenr if et ed

informatio cordin 0 nbo |rre nt.s resent

| nvent r it BEERS o b R BRSPSV bl e B BRRE o o

changesshown hdstapa 82utimugEdTg ke tedienatrocess cabtinueDutitibsign-ofFts xeeet:eﬂnal doc ument
addi tions/ deleti ons £ and . agslgm at edé W ot her b{lect%. d i der an exanple

~of an experi P'g"\R/F threrelyedy R EPePIRe; Bﬁflééevff“feﬂra% sgte It%prf)?ﬁsg"% gt e,

t he suseshowR it Egite $.0TiGE febidoh ah@yeislatibn Mmarhd PmirdaliRockss ddnt By & &ton vikterhe

experinment in this exalarrp@g is.an |g gﬁpfrgomqa@‘e i neer . The experi nent

r equest?PPEOPHYE FIPETENSS ton. ity 250 BRPEO vhele enparta by aitoragtedmesss.

t hr oughin 3RBevehd it 66uld sk de&namwﬁtmegaoy Ifx exﬁrﬁ(ﬂé' Qfdt wadetst 21 BinlThd 18t WENeURd

description.. An exgerl nment ob ect 3 ated for the e%tperl ment request,

and t hesOBYY&i-thapstapligerbateps vl F%&F&%ﬂcﬂ%’) Ppeths Foragsies efithe wafgrsdn thg ot wilbbe oy al |
at st efifie BRDrddiE0 AR, iBdonid HENRIARBREDMA a pIRKuIBEp ARt BE S00USBIe 5 a SBhdaVET Y

via a-rnail awaiting a marki ng as _approved. As_shown in stesSthhrough

3290 yrhasg pregegiyrust be changed fram A0H 1 0. tlh‘éoui%beﬁm'%@eﬂgp 4%&b@ﬂ'rer@ﬁvosw§br s may

at t ach QRrgkQi ik BE Sthbgksdaite. fif it Ras nddBERP a nBh FecifeQwdulEbeF ORI JFRRExiRRIgECt -
If there are attachnents or deletions, or if the experinment has changed

state, rediee woube madifiadiat stemay. A8 af ke wifers will begimgermutomated épairod D Bhe throdelgh 327

The re\%lﬁ\ﬂePJ%@%mmtdrBH%reH%r'ahal?énQnﬂl@ﬁlffoﬂnﬁtlﬁreﬁﬁ'te\ﬂqgthe%ﬁﬁloﬂk gonefd 1S
received, the exper| ment order is reviewed and translated to pr ocessi ng

data, aase EocekpwPECiic erpcytipnairansactippssandapy BGIPe AAnge atp stPEed @BPropassinpdata nanual

Pr ges NHOMms: tpeyexeermﬁénﬁ &mmahhmtah&nom BY SRR TR oaREH 10 CEHected a@SQ{ &fRD, it
may al so be perfornmed (in whole or part) by autonated nmeans. |n any event,

it coulpgossBingdtseityyi ned at step 403, for exanple, that wafers 1 - 11 in the

lot will be Th@%xpeﬁ%ﬁtﬁ?dhcr( l*uneas shémn%?ebﬂ '@thﬁgp§5te9|§ eX‘ﬁeHmeﬂl%ro&?sl daected),
and the remai nder of the wafers in the be the test produc Al so,

it coular wadlgdrediferety frome regu'ﬁ%ﬁmrreuPtarT*ﬁ'azﬁmwpu@rheréSlw@mucrsdz|Bwof a
st andarngl, lQikasa @%@g RS i WRhuRushanaed atfsEéBrE‘Oi-Qan tre tgsppmcéeas MRS cDe

specified at ste hat the controls wl it off fromthe other
pr 68es dviegecuting tm Pr\ﬂﬂ'és'%@é%% &iep 703 T?éwsfuéﬂhg@rmwateﬁ éu%nge%ep%-% pf the

exi sti RQnerinkeai g@stmygtqteggg,(;fpgﬁ;rfl ed at step 407. Al of the wafers will be
under au?omate control. The two lots wll be re-united and held or

del i vered f diollawae f}@lc@e"wrﬁ@ fepiosrdyait might be sckpsdedfeom teat roateriadit tp stdadard om t he

-base prp&Riston Gl i GithkeOah@s) ahd NRRELJ cqagme@nﬁluaﬂmlmcmgﬁo.mm&a are
stored as processing data. 15 Not'e that -the experinent could call for

addi t i Preeesset metengierouldibeiserrpnedetr SH§d {5 fythecarlyaieas shoyy ip Figuredt t he

Prggessi Ng neRik this invddiRn BXHREH SREbel $n éohﬁ,nctroumuuhaﬁe Q@M@eﬁ)lﬁbdquMcﬁltlﬁxedAt
this point, the experinment_ processing data are |l ed no differently from

a requlhPvecHAYAYErIPBISS. mpdiications aphvasiatens pibbe que-éé% thags skiled bihe pred.  The
Accordingly, the preferred embodiments of the invention as set forth are intended to be illustrative and
not limiting. Various changes may be made without departing from the spirit and scope of the
invention as defined in the following claims. |

30 For example, it would be possible to define an entire experiment from scratch. A typical
semiconductor manufacturing process is 500 to 750 éteps, so it may often be more efficient to define an
experiment as a variation from an existing process.

As another example, the controller may be a general purpose computer, a specially
programmed special purpose computer; it may also be implemented as a distributed computer system

35  rather than as a single computer.



processing data is input into the manufacturing systemat step 501, and the
test proceeds automatically 20 by executing the processing data at step 503.
Test results that are generated duringlexecution of the experiqErs 2e06e
stored at steps 505-507. Followi ng the experinent, test product m ght be
reclassified fromtest materials to standard production materials, if
wi t hin NHLAT EhEbAIMERAS:shi pped to custoners. Alternatively, the non-standard
processed materials could be scrapped, or saved for further analysis, as
shown in Figure 6. 25 Waile this invention has been described in conjunction
Wi th the. spedidoimpuigrmpdémmtedsnathod| fortaanagiabexperimeninielating ér avgmiajedlprocessing
nodi fi cat | arl ati ill be apparent to those skilled in the art.
Accordiﬁ%b@ﬂ%?%ggwﬁeﬁgﬁ%éggiﬁﬁgdinents of the invention as set forth are

i ntended to b&) il regsitvingtanvexpenident reoder,| theriexpenignentverderonsiuding g dssstnmypetge-nade
wi t hout réd: f L f t | i s defined in
the fol PO At (L B pRRLE LhpaBe ARG B prlomsl X2, 0 o
entire exper i{Bent obriomgso rpiretrl ofthe yypedment oglerri conduct or manuf act uri ng
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xpor  ment ol vPRRETEERE o i teal ol U A Rl L ok R, 1
cont r ol k@mbledyr ilnplemeyfatiartylsaid anoosed epnpument; and speci al |y progranmed

speci al purpgose c ; JL i L i i .ed

comput er " syofom SR clobflBK b2 el NSRRI AT Aoft B BIE s | s
CLAI MEDsdi®bast profess byrphetastomatep kevimnted, imetdeatindeorithmanlgygoaespirdagr | ment s
relating to automated processing technology, conprising the steps of: (A
recei ving an experinment order, the experinment order including at |east sone

pre- pl annedToewicéhbd oficlhinoim vehelxars the pbatdgsstapapalir énchfdeo e rsaps af)storingatata

aut omat envj ronnent : bt ai ni ng an_approval of the experinent. order;
(O T aRETIH nh YRR Mept, bk, Db e RpBPRRE R R 5 BB hashy Shpine™! e o
pr ocesscinggdab ahe spetiadit @rdeo fromngl leave oieadfi the udeys, aad ebceiving nisd ggreealvior eiement ;

and (D). _causi he expgriment to be executed in conjunction with at |east
fefprdeg B 4Pk

some pofiio Br'6&ss by the automated environment, in

accordance with said processing data. 2. The nethod of claim1l, wherein the

obt ai ni st further i.ncl udes the steps of storing data defining the
exper i %t o?@ee?“?t%ﬂé]%{crl?%{}r ? % ‘f?g‘%’;%‘ﬂ%ﬁ]e V&R 10? ?)tFaﬁfé’Pg flepuments i %F F’E%?ﬁ'é'i'F“tus ers,
obt ai ni ngler.changes to the experinent order fromat |east one of the users,

and receiving the approval for the experinment order fromat |east one user.
3. The method of claim1l, further conprising the step of attaching docunents

to the experThemiethodbilelim 4, fulther daiphsitl e sedpaifrPublishing! ihfdehat TMitatingd t he
step of Qub ishipﬂ infornatign indicating a )
state change of the experiment order, responsive to a document attached to the experiment order or to

a change in state of the experiment order.

5. The method of claim 1, wherein the translating step further includes the step of receiving the

processing data.

6. The method of claim 5, wherein:
the experiment produces at least one test product and at least one production product; and

wherein the processing data includes an indication of the base process, the changes to the base

process, and a split-off of a control set; and
wherein the split-off of a control set produces the at least one production product according to

the base process and the changes to the base process produce the at least one test product.

7. The method of claim 1, further comprising the step of receiving and storing the results of the

execution of the experiment.



state change of the experinent order, responsive to a docunent attached to
the experinent order or to a change in state of the experinent order. 5.
The nmethod of claiml, wherein the translating step further inplEEEs0che
step of receiving the processing data. 6. The nethod of claimb5, wherein:
t he experinent produces at |east one test product and at |east one

product 8on piToeudthodant claivh ek, ewvlrertin ethp rrowewksid nepviderneent meddydess saricdndefiterat i on
of the p%ﬁﬁﬂ ocess, the changes to the base process, and a split-off of a
control nd wherein the split-off of a control set produces the at

| east one production product according to the base process and the changes
to the hase td I . t od of
claiml, Y fur (%%%ﬁér rpﬁgﬁeﬁl%d Rﬁergifor ﬁgﬁél?%&gf{}lﬁ%&s b g)g%fooarulloﬁnate-ﬁ eOérg%i lts of
t he ex@m;bmalmm @inptlhegexperr ment . 11 14 FEB 2006 8. The net hod of claim 1,
wherein the o] c t n 9. A
conput er - i rrp?[g)trrem%qg [splileln[% %n%%%ggﬁ%%gff)dgﬂ‘nent Eritg egs(t %&Qt %ng%{%eﬁat ed
processidcrg'atlonél@hruﬁaeggroceemablsDirrg)era(lvﬁe inan aerpeted eironwerder , t he experi nent
order incl udi a A SS
capabl e of o%@gat %néﬁ?ﬁﬁagﬁqgﬁ xggr?'{l%lélg@nr\e/?trt%lﬂﬁdvelh%sb%f or%@a& 0?@\%%‘&;]& efi
exper i merier;or der, obtained in response to recei pt of the experinent order,
(C processi dat a surta i

envi ronment , IEtg’t raRsTatre art%n%ug{bkf east' ngl%emli“?o" g%fsafdn%u%? a{e%?? %%"% mg?nctfer
and (D) tmﬁsenteelrfmnsarldasmuomimrtoe’me@mpemmn@dtr g@uses the experinment to be
executed in onj tion | east so i on_of. sai ase cess by
t he automat ed ‘envi PgrﬁWe?l 1‘Wa‘un)maaegc%]rv %“n“éeé‘p%a‘?sﬁs }he e’bpegglggsgonge(fa?&'l;e(alﬁ The
syst em ofnjwicaomm@th arhlerseisomé Ipertiap prfoaal bdselptdeess byn tleuabesnaddoeadroniadng, in
definin ccordence%{?ﬁﬁe ment .order, a di stribution of the experinent order to a
pl urali Jsers,” BPore éhanges to the experinent order from at | east
one of the users, and recei ved approval for the experinment order from at

| east ong us em of. ar m 9 t her , co isin |.east one
domumondSat s T, st S it SPeRtin i sfRsdiel Rptrer FieRETRhuR e Spipifg B
further e;qngmemsxadeg a diftcibuviat o6 fhel eﬂghrm&ht frderao stpatrﬁgja hﬁumgﬁ Qbred blemg@t@ﬂrel (rjrent
der, r ive to ocunent att,ached to eex eri nent. order
or o aCumamen Srieh FRRAT eafont At Re RS PRLIEo T daP ovA4or the Exrey BTG Tefg m o,

wher ei nattlbmtqareme@ssi ng data is received froma user.

11 The system of claim 9, further comprising at Jeast one document attached to the experiment
order.
12. The system of claim 9, further comprising information indicating a state change of the

experiment order, published responsive to a document attached to the experiment order or 1o a change

in state of the experiment order.
13. The system of claim 9, wherein the processing data is received from a user.

14. The system of claim 13, wherein:

the experiment produces at least one test product and at least one production product;
and '

wherein the processing data includes an indication of the base process, the changes to the base
process, and a split-off of a control set; and

wherein the split-off of a control set produces the at least one production product according to

the base process and the changes to the base process produce the at least one test product.



14. The system of claim 13, wherein: the experinent produces at |east one
test product and at | east one production product; and wherein the processing
data includes an indication of the basg process, the changes tp REEE2(08se
process, and a split-off of a control set; and wherein the split-off of a
control set produces the at |east one production product according to the
base pr ofess Thagskhef changedeten thhesidaséthe epses® @ittedupeindnearatreckisakindone
t est produ t. 12 14 FEB 2006 15. The systemof claim9, wherein the results
of the &&8ution of the experinment are received and stored. 16. The system
of claim9, wherein the automated environment produces seni conductor
technol 0gy. te ANGETRUNEL WeAARRNE FP M ER TIESING: 'ARALLCL errﬁrb%frmarng
executed by a co er, ﬂ% ructions |nclud|n nputer-i enent
met hod feolnohmgpagi ng experi rrents reI ating to autorrat ed pr ocessi ng
technol ogy, the instructions for inplenenting the steps of: (A) receiving an
experinment order, the experinent order including at | east sonme pre- planned
devi ati on f rammduaseeamme&diumambzlriein@finsu'pe'roas ibrigg icrecared syt @ wahpder, the
envi ronme tainin [ OV €. X [ ;
transl at™h 5d'8§1d"§? %%".gn 09" %a's'ﬁﬁ%me gerdt e tr]11%‘<j)ffo "Qa%a%’g%%ﬁg n%?'[s dﬂgar%gntto 0
pr ocesseutgmated grocesting ra&:ﬂneloggrtha rmrwmtfcatlmphmbrytrngahedst@abﬁ mat ed envi ronnent ;
and (D) caus @g t he .experi nent (E etF ecut ed |n 8 L\ngltl op[vmttsrgmat ré east
sone portion E57'4"pde eXB?rbr%ee's v the RUt"Sheted RV ToAMeRt T h- P
accor daplae:]e‘dndbﬁattdne’rqﬂr@bnesenongs chphable oﬂ@eraThgmrmdutomamﬁ eaVidnmedt? V\,her ein the
obt ai ni ng st further ftE IE of storl ng data defining the
experiment okder, OI?}F'gplglaBﬁ?qr%vd‘? © ¢ ﬁré “order to a plurality of users,
obt ai ni ng Ct‘@)ngeﬁ'aﬁsmtlh@alcbstcpﬁfglamﬂit acprodﬁm of therexpdrimeetatlerdnie pedcedsing damer s,
and recei.vj t.he approval faqr the eriment .order fromat |east one user.
19. TheS%hlleu% EP'G@?@?QH”%{”\%&‘P%‘FWthé‘"OE'B?Pglff’gr program further conprises
the step of (@it acdusing tlcéO@dpﬂﬁaﬁérﬁ td Be Eveutek redonjimetionowideit. leDsomehg@riiadifum of
claim17, wherein th rogram further c rrsesth step of
publ | shiibBERPBFIAEY R SHHEFELET G R PLEEEHaR L O M HFE-RBJaP: mont or der
responsive to a docunent attached to t he experi rrent order or to a change in
state of _the_gexpe t or medi u 7, wherein the
ranel at¥ng. SRRt Bhee R HEMiES e el B SR hedatyi * SoRe St dafng
dat a. 2ZefinllyetheReipesifcnf oﬂalnaldmraalmng/\/mereep@smehherdeo(wezr pnimky pf GgtiC ebtaidingl east
one test, product and,at tf one roductlg 5produdc and

changes to the experiment or er from at least one of the users, an recervmg the approval for the

experiment order from at least one user.

19. The medium of claim 17, wherein the computer program further comprises the step of

attaching documents to the experiment order.

20. The medium of claim 17, wherein the computer program further comprises the step of
publishing information indicating a state change of the experiment order, responsive to a document

attached to the experiment order or to a change in state of the experiment order.

21. The medium of claim 17, wherein the translating step further includes the steps of receiving

the processing data.

22. The medium of claim 21, wherein:
the experiment produces at least one test product and at least one production product;
and
wherein the processing data includes an indication of the base process, the changes to the base

process, and a split-off of a control set; and



wherein the processing data includes an indication of the base process, the
changes to the base process, and a split-off of a control set; and 13 14
FEB 2006 wherein the split-off of a cantrol set produces the ai4 gEEREi0gONE
production product according to the base process and the changes to the
base process produce the at |east one test product. 23. The nediumof claim
17, wherein Whmiodwpplitejff piracgniachséupreduess tiomrastoes piotection eppdudt acoosiigitvi ng
and sto the r X The nmedi um
of ci ai I B riRe ERb o s e AR tcd E SRERI TR o, (L2 T
technol ogy. 25. A conputer-inplenented net hod for managi ng experinments
Fecei vi By ant BERRCE Shim A EoDRRR e SRR bl ARNS) SRPIEE 0 Men of some
pre- pl ensiedg aieivsmhwgdw résudismiahbaseutpmoéélssxnmpmme of operating |n an
aut omated environnent; (B) obtaining an approval of the experinent order;
(O translating and storing at |east a portion of the experinent order into
processifhg d@beamedivint abtleinf 47, WhpkBnbnataatomated bynvgeinent proivetsegtméeuducomment ;
and (D) chau§| ng the experinent to be executed in conjunction with at | east
sone porfl 'O%Yf  said base process by the automated environnment in
accordance with the processing data (E) wherein the obtaining step further
Idlncs:![ E?gfﬁ[fgg ts{:_'oerrppsute(r)-flm%gr% Ithigm Ko tore];I %1%}9%}39?61‘1“1 ?gﬁrgellearqggttoo eﬁl%olhdnugcméha nges
to the teebnp&algymampns)mgihestéwsmﬁ at Ieast one of the users, and receiving the
R T R A R T R R T
pr oductplamddmroelfnamtdim@pmeasseapmge dﬁtparatmg::hudemoamed adiicameran of the base
process, the changes to a%g ‘{)r ocess nd a split-off of a control set;
and wherein tHe s%lt?'{’m%f‘? approval A SR FBY ™M O'SFloduces the at | east one
producti on p@ducﬁ?]rﬁﬁﬂ@’ slidnsgpring at feast h@seiop gﬁthesslazegnﬁgd (h&erdﬂitalpge_&sinlg diath et bgs e
process oduce the at |eas ro : conputer-i npl emrent e
system jud lf‘rﬂ%éﬁﬁ‘ﬂﬁ'ﬂ”ﬁ?ﬂ?@#?ﬁ@af"étm%tf"‘g‘fqvf{ R §‘8‘11n conductor technol ogy,
conpri sing: (D) amusikpesei axperimedt debe exehi@edepenjufi@ivh vathde edsnwimschon@nalf | east
sone pre anned deyiatio rom ase cess. capabl e of operating in an
o ot S R PAHB e St S EbRagaR asforsates Sieh B PhFe s <88  obt i hed i n
response to (Bycei phereifi thdrebedp@rsidpefittharideides (ke sppsoseasiipydaatietintngy thalbl e

t
faorpolr m:) %%g%?él? hﬁgﬁ%ﬁ%ﬁhg@%&%ﬁ%ﬁ%gga gr\‘itlor @t@@f ugerréi rc‘) ll;aﬁl'r‘megdch]farl;g%gn toat%e eas

experiment order from at least one of the users, and receiving the approval for the experiment order
from at least one user;

(F) wherein the experiment produces at least one test product and at least one production
product; and wherein the processing data includes an indication of the base process, the changes to the
base process, and a split-off of a control set; and wherein the split-off of a control set produces the at
least one production product according to the base process and the changes to the base process

produce the at least one test product.

26. A computer-implemented system for managing experiments relating to semiconductor
technology, comprising:

(A) an experiment order, the experiment order including at least some pre-planned
deviation from a base process capable of operating in an automated environment;

(B) an approval of the experiment order, obtained in response to receipt of the experiment
order;

(C)  processing data suitable for implementation by said automated environment,

translated from at least a portion of the experiment order;



(D) wherein said automated environnment causes the experinent to be executed
in conjunction with at | east sone portion of said base process by the
automat ed environnment in accordance wath the processi ng dat a;14(#pB ¥degr ei n

t he approval further includes stored data defining the experinment order, a
distribution of the experinment order to a plurality of users, stored changes
to the exper([ment wmfreliﬁrsald roomated | ed@isdnnene cafsed e experimentatodbe egeureddn

| £ t t f t t wh
the. oxperieite BiBaRaue S Badeh e Llbe sFaaucd Deaaryebar et "

pr oductaunnrdarpme&dumﬁe,prmshnwmtael n the processi ng data incl udes an i ndi cation

of the base Oces\ﬁél"?lgpﬁ EI[?PZQV%??KF@I ?’U %Sbg I'Ed t?_ g%smne% %e exa l"IS en %)IHOff of a

control set; Cont produces
| east omietriputmlmfttha)fxppmmeiumirdeam@Ipthraigy bphusehesthas ehprpecesthe ax@ritnhg @fmnges

to the ase cess roduce, t he ne_test u The. et hod
of cl'ai ot BREPE T Pl fRubRRe] pupat e RS bfibe P o Fmal s RFufE
change tnﬁl the base process itself, an addition to the base process, and an
om ssion from.the ase I 0cess, 28.. The .s t he
processi ng d@a ig’ TP MCFPEENAY PORYCS? at&?f%ts r{ésgprgﬁ‘aﬁﬁ'gg %&ea qquboggcgloar ocess
itself, pranucadlddi twheraintle ﬁrdft&ssimgsﬁtapmms sn indioatiodof thaibasei postedsy thmcﬂidhgesbaﬂle
process

rein t ess 1S 18 | at ed
Dot Btk pogiia 2ot & Shifgeronb st ndaeteh o et aaprtel S ediessad At o ¢ he
base prRregsHe pasidctan }Q‘Hﬂtﬁ:ﬁ law@rcﬁrig)m ﬁhb&')abaaﬁlece@f @k 8. chafhes Ao the base process
conput er -i npl enent ed net for managi ng experinents relating to autonated
processPrﬁﬁucef}@cﬂﬁEﬁﬁtf}@?t“t@é‘ﬁiﬁ?tl sing the steps of: (A) receiving an experinent
order, the experinment order including at |east sone pr e- planned devi ati on
froma base rocesc abl e operating in an denV|ron
transl af 'ng F?ﬁir?fflfga"atl lwg'a@‘t"t e WP Bndait ‘Str%éteg F"ﬁ’e‘?ﬂe Br ngerf?o
processihe@asd @toaess Stk If, ah®litid@Ito P ePReeaL drdin RYhisdh qiroauh@rm& gfbc@BVi ronnent ;
and (C) causing the experinment to be executed in conjunction with at |east

sone portion of said base process by the automated environnent, in

accor dapge Wrkdsystainthf Rla0f ©5 whétgin dind frocedsing dubteis MEIABOth Afleasd &ie@f@ehaﬁ%ﬁb her
conprising the step of publ i shi n%?l nformation indjcatin state ange of

t he exp@F #p8 REocess deslt, ap é??)’é apéocaac%ﬁ#éﬁtomasnaéngﬂgf bpse R@“&xperi ment
order or to a change in state of the experinent order.

29. The medium of claim 17, wherein the processing data is related to at least one of: a change to

the base process itself, an addition to the base process, and an omission from the base process,

30. A computer-implemented method for managing experiments relating to automated processing
technology, comprising the steps of:

(A) receiving an experiment order, the experiment order including at least some pre-
planned deviation from a base process capable of operating in an automated environment;

(B) translating and storing at least a portion of the experiment order into processing data
suitable for implementation by said automated environment; and

© causing the experiment to be executed in conjunction with at least some portion of

said base process by the automated environment, in accordance with said processing data.

31 The method of claim 30, further comprising the step of publishing information indicating a
state change of the experiment order, responsive to a document attached to the experiment order or to

a change in state of the experiment order,



