; WKe3eXIXA. z, 6bT18 ' ' Method for wafer position data retrieval in |
sem conductor wa fer manufacturing " 5 The invention refers to a nethod fgﬁ.’
processi wp @sdisct s by predefining a sequence of orders aRdT/EReIMSPING
product processing steps by product processing tools, during regular
processi ng the product processing stegs bei ng executed in 10 conpliance
with the predefined sequence of orders, wherein " f products to
be processed are transported in product contai nelmmmwmmmﬂﬁel n product
pr ocessi product processing steps are stor reference to
product]%%§?€%ong$?n t he product containers and to HP%H%Ct identifil5
cation codes. Such a nethod is common use in sem conductor industry. Oten
« hundr edsv@indd 0£85 SkAPe Bt 8PS 8L Enpaat or FEUrt evaRNuhagkuiecnduegtat o6 -
circuits, Integrated circuits are arranged on a 20 sem conductor wafer

€ vhi ch ha%eﬁtmﬁﬁﬁgﬁcﬁﬁ¥é?9identification code (ID) . A great number of
*procaessing tools is required for execution of deposition steps, patterning
st eps, i ng steps_or 251 ng r i t f.ar W nstance.
The: equi THEntTLRACERE BESEar by Reresind 25, EPOPFrEY e, B2ekucs HS &
wor ki ng predéBaningnaesequenaentft ordesedapdr ekerutdost prodacito®reict he
sem cond p t y.t.hi .ean t 1 t.or products

é*%gﬁ%rgggpg 3 QQP%EFrgrBQESEHE\@ Legs, t AR rIer GRRILGHO

are manua “autonmati ta nsported to the 'respective processing
tool s. ABromemsingchbesPyPdups BEOSEFELRE RAERFs PRLEI FHRSHGECed ™t oget her

in g Contahhel anfedwiBhSME pedderiaeBOBqlEReR! cEPeRidRd NiiHead ipd) ,

usually a nultitude of wafers is 35 subjected.to the respective .processing
step. | nMBtEEEUESSeQAl BEPEUERE F@ngtEréFeFﬁEdp?5@e§§?ﬁ§%§F%ﬁ§fJﬁ}ocessing
data , arprefiaecedcbagathersw thdt eeratar pabidanti paiocetsisigd ke tposit W O
112/ 15235 PCT/ EPO1 /(189 i,0 ngd,.i tificati I fach
waf er inPEQ%BHFaPHSF?SBEQgt%QFEE gFgagtﬁ%% epgg% %ﬁ%%ﬁ%%ggbﬁcg%33553|ng

st eps pepbsitbdnEnisegbenpepdurti sontrpynemsorndnttot prodorcd d8enFadiitd on
data ddeptpfyin waf er positions in the con5 tanmers fromthe begi nning
to ?%% e§%£%¥hmg g%gbrocessing. The main benefit of this storage is the
possibility of retrieving the informati on of wafer |ocation and

I denti figation WReRoHTREORSmBROGESS iR sREH: HONRRRES NahRERU ebrckh Due to
conpl ex processing procedures, very often handli steps fq changlqg t he

, n n
nunber ofURAESHEsPEI BAOSESEREINEEPS Fﬁetﬁér€8ﬁﬁﬁghgfé“5ﬂ¥ Ted-"For
i nst ancetregreeelacirauiber. ghreagtersd rigdcudniaianer drasrdgedersepar at ed

f the oth b f [ 1, S t.a . 15
ne b pPRLLCET AT CERE EohrE HBE Dbrat B shaane Meetkumser  REREE  on

of the wabdes (fLR)t.he contai ners, handling devices |ike nmappers are provided
in the cleanroom Wenever a mapping step is required, the respective

container is transported to one of the mappers, the mapping step is
execut edd great number of processing tools is required for execution

of deposition steps, patterning steps, doping steps or etch-
25 ing steps on respective tools, for instance. The equipment

and the operating personnel controlling the equipment are

working in cleanroom environment to avoid particle contamina-

tion of the semiconductor products.

30 Within the cleanroom, the semiconductor products are manually
or automatically transported to the respective processing
tools. As in most cases groups of several wafers are trans-
ported together in a container, e.g. a SMIF pod or a FOUP
(Front Opening Unified Pod), usually a multitude of wafers is

35 subjected to the respective processing step. In order to
evaluate the results of the processing steps, processing data

. are stored together with the information indicating the posi-

IR
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20 and the container is transported to the next processing tool. According
to prior art, the transport to and fromthe nmapping devices is perforned
manual | y Wy 0¥ti@3soper ati ng personnel. \Whenever a nappi ng sPEFEP&I/($8¢ or ned
according to the proc25 essing plan, the wafer positions in a container
have been al tered, and the processing data no nore correspond to the
former arrangenent of wafers. However? as the process plan is created in
advance, such handling steps are foreseeabl e, and proper processing data

][ear rangg:ﬂsﬂ; agan ti%%n%&@_ﬂ"c&@i@ﬁ ifcatdﬁd (SQ)V%EC%ﬁcThM?fe%nﬁrP@dﬂdrﬂg Ist ep
oreseeabl e fromthe beginning o rocess an does not ser.iously

af f ect tF@lB8§siBPFiFPegh§fgﬁ aéegywﬁagd a%PQ%ﬁégﬁﬂ9§Aﬁ§FF%ﬁ%ﬂﬂregular
handl i ngsséppsSpeafoatigdt ife sapuenpkanied i35 vieandliinfe Sieir Ry deoare
necessar y_reasons af i nproper. .processin erformance, far instance. Due
to the c IBQF%?lSF ﬁﬁasrﬁd$§§%§§ﬁ8ﬁcP§? %ﬁ GFradtire T 9 HeddSsi of per
WO 0% 1528an8rBCTAERL the/ DEY1DUiNgr fonghean eaddictfi omdlethanmidesg ioyer at i on
arises wehD 06he88HLRYPLEDRRL LYo 1B Bandin ALY o such may be
per' formed in the sane manner as the regular ha éﬁlng steps at any stage
of the pEbteysng| fhe Hoheveptigs phevaded apgatHen agdrd@ant idiaaliion

unpl annegn8andhbrepet-eBrvckBsinkhgeWiek-faptecess Jw G0t be foreseen
any further processing data are attributed to incorrect wafer positions

within a carrier. As a consequence, processing data as well as wafer
posiitd onpdat aonusiphexr pabrasgedgapirerediuds sf, Ok-apfo RSt amaftemdliisipry i nfor

per f or meAE RRHAF DA “eABIRE, e rPeraoh FIPsPRotiact ot HHE prasen.

i nventi oint thebubateinkesneed frexuivel.stbsequentardat,a a earatange rent-

necessar¥eo 50?0\%8'55%5;@9 ihoa%b%a%'er""ﬂ%% ‘E%pg%”%%% handld ng. 5 ‘%Ii%xset are
r g demands on

requi red.” Furthernore, "W th i'ncreasin gleanrqon1qua Ity, any
at nospheptietgnbuciregtonentéopdeceseipgopdens srd Ad@mic i2unsf gyeresonnel -

even gihefsWorKi Bgouadali ngl €apneoR-eondt bels thatad ke AvRigRd. ko this
end, a mni-environnment 0f very high cl eanroom qual ity rovided wthin a

f S
cl eanr oob'8f PREAEACHURLE e YRéSEFelBt £5R S@P§@ﬁﬁ§rﬁa;ﬂﬁﬂdi¥ﬂ$\ﬂﬁ?ﬂn t he
I afj t fer w$ﬁeﬂheﬁga3mh@@e?go%eésbmgvtila@lis tialgdh_te[l%_lferaaﬁwt i h_.t r?ﬂféri‘éiféh:ll _ t' Rery to
an romthe.processin ool s ar.e ocat e thin e .hi qua
o ereBRiBhs SER2 19 5ROk e o the  ERE PR v o e 1 el o
demands, poahedl thandki o ohet heppefre; sthe mappdmgersteredst @xdesutidppi ng
deviges haxe Lo BB UEed. H@gca-zr hiphse8qSeeond obj.ect of, Lhe present; inven
Fac be? B ment i ient” and

30 tion to avold any con ween equi p N nirenviTon .
oper at i ohcperdongekoopriotr Birhi - SRR EOARSRPTIEN tioh@ncade orh dtheamampdinenned

handl i ngget-epegUSE ggr@z@ﬁ\eﬁe%nﬁa@gg 89 €6kS e aRChIL R LAl i ni ng,
upon irregular proc35 essing requiring a product handling step of changing

the num ber and/or the position of products in one or nore product
cont ai newRenavproduahpbandl kagpotdepeaid rivatiegtabor@d id tidl the proc-

25 essing plan, the wafer positions in a container have been al-
tered, and the processing data no more correspond to the for-
mer arrangement of wafers. However, as the process plan is
created in advance, such handling steps are foreseeable, and
proper processing data rearrangement can be programmed in ad-

30 wvance. Thus, any handling step foreseeable from the beginning
of the process plan does not seriously affect the possibili-

ties of processing data retrieval.

Apart from regular handling steps, at any time an unplanned
35 handling step may become necessary by reasons of improper
processing performance, for instance. Due to the complexity

of modern semiconductor manufacture, the necessity of per-



W O 112/15235 4 PCT/EPOL /U89(1U the predefined sequence of orders,
thereby resulting in an extended sequence of orders, by executing the
product Mmm@exsging steps and the product handling step i nPCHEBI/MAe with

t he extended sequence of orders, and by storing product posi ' 5 tion
chance data when the integrated product handling step is executed. In
contrast to prior art, processing nethods requiring final data
rearrangenent for proper wafer history retrieval, it is 10 the general idea

of the pEESEMNGI LY eRiEPPibRal NHANENCRyt HSeRdebhY EPE sBEOGRSE Rhafeiisel T,
whenever an unpl anned hand|in steg IS required. Instead of gxecutlng t he

i
addi t i onHl9 HaFeP Pl SE¥p Eﬁﬁag%P%1 N9t ARELREL ANt RABuP SRy "B PEsP&hdence in

‘the processmédain thei SaReOpesedrt sredef regulie aahdilaahy kSepsoaess plan
resulting in a new

%ot specific inftanc of the Ero Sssnglg? ngrl gnt ai ni ng
orders fOY tHeAIRIRT i bHGI PRARAFF nglaReptOVBYEST Ref 8 Ffig"FEt RECE &4Fures of
“cl ai | 1, memseguencendé andeasnéd Ranglkdef shed héthie ekecwhbig product
processin d as_lon uc a e r a
processi 7y steps %?%n%gegét%ggF%égghp%ﬁ%négrgﬁgﬁ ?E?geﬁgggéfﬁﬁéé %gﬁhence
of orderattifientedregulincoprecessafigrrpoairéonanwaddiny engRrgiéduc?rs

handling, Sf&P«ellls é,egggegss'§ ge&ségnsg-wwlaaﬁi P2 Ples9R%8n Wit
redefinition s per?or y e?lnlng a product handling order and
i nt egr at™agt | pei nedrraedpledéEphvardeqliericBroresr afsr CeBY AEE@Ti ng in

an ext ended; SEAHEPEE0h10r #RESprékbnEUREREHENbNPRERSSNG cStBRSeaS YRl | as
t he additional £roduct hanglhaﬁ ite are executed in conpliance 30 with the
ext endedt8dlaht¥ BETEPYERY, NARALANFRFCFBEul t from the original sequence of

orders by varying the chronol ogi cal succession of processing steps,

splitti si ngl e_processing, st inseriin L.ti onal .eps . ar .e
conplexn%?%ﬁﬁCtl?régtﬁeﬁ%rgFoeggéng?%néé?iﬁagggﬁ%lg geﬁoégg g%ﬂcggabn. I'n
35 any case, théenaddi £bonalichaadbeagustiepdatapepborampdemendc tecesFeEyW t h

t he ;prod [ Lote edni a S Rhan...and
prodgkt %%é???gﬁécﬁgngggggtgggogbgh 99E?8§?§§2§§B§§38$;%%%?| I /0§:I1111
spondi ngaubdredi s handling step are stored. As a consequence, the system now
is able to record all wafer position rearrangenents, because each unpl anned

handl i ng steg is included in the final segéence of orders. |t _i,s now
possi bl eFPBtBeETgRes VAEDexBEFCRFARP PPBRECSI ARG FALATFOOBaGNIidi'e waf er .
Fur t her mang, atfosphealci Bbeekecescesaehiopedatipy pecsonite ansl oeguiated for

perform ng _unpl anned, handl ing steps u rati I, e

mer &% hak9t BT 2aBFThe tﬁgeEewﬁﬁan8ﬁg§8§fﬁ%?%%réﬁgaﬁﬁﬁoﬁéﬁggﬁg% g&#ﬁe can
be joi ned havh thebereveddedg Tookbiandndn eximgningnviaespent Sfstvemy t hat
S wth hhEnCerBLRLEoRIULATERL, i@hggevaaear Qubhed W dldrbdddn of mi-

m ni -environnmental cl eanroom at nosphere, and which automatically executes

any sequeftederlatder Theneprpragiammegrsonnel is working within ‘the

latter one, whereas the processing tools and the transport

25 machinery to and from the processing tools are allocated
within the high quality mini-environment. As a consequence of
the mini-environmental cleanrocom demands, manual handling of
the wafers is no longer executable. Mapping devices have to
be used. Hence, it is a second object of the present inven-

30 tion to avoid any contact between equipment in mini-
environment and operation personnel out of mini-environment
in the cése that an unplanned handling step must be executed.

These objects are achieved by defining, upon irregular proc-
35 essing requiring a product handling step of changing the num-
ber and/or the position of products in one or more product

containers, a product handling order and integrating it in



15 The present invention allows flexible reaction on any process
conplication requiring other order sequences than initially predefined.
Upon i rreguéass2y ocessi ng, the anmended order sequence canPGRERMIMSH®ed in
turn. In any case, the resulting 20 actual product flowis in conformty
with the product flow resulting fromthe order sequence. As at |east the
defined product handling order is integrated in the existing sequence of
orders, two preferred enbodi nents 25 concern the way of its integration.

First, I ; ' i b , . nr oduct
pr ocessitt%% g’rr%grés lﬁ%&%‘%e@%%ﬁ%%%ﬁ%’n?%%%% ?%%F?l#égo%ﬂsgﬁt ed |ike
an addi eixtraidest srhmiepto s DTRETT 3 RFeCTR BT cbpe dPReANCE sSPHPEf er r ed
especi aldgy ;e R MrHeNtc 1aC th Sy & endediti A@ds tPBNih T £8Pl 8an¥af Rith
processi ng. ~Second, the product hapndling order can be inserted after
partial t&%e&attiesKiss %e%%toérmnga% &Y bRFAGL RAL BFOSECE UBPEY .

*t her eby tGreatdmaghcan Qe rwiax tiesi dusdgexesditpoodadt t hendbiegr spepdipr oduct
processi ng order. According to this enbodi nent, the order for the unplanned
handl i n&"%tcé’ﬁ‘qd;' WO 02/ 1235 6 PCT/ EP01/118900 nested in two parts of the
si ngl e product processing order, which is reconmendabl e when i medi ate

action iy, (ol Led 10, SV el Al s Mol dol R AfeeRsds Lo di-pagvanhageous
process operati on. % ereas |1 n-ssinp eSJf ase of redefiniti n|o .the
pr edef i Wed as erproneagsmenteier qeeepel e fer thestavenrebniedasi ngtelfandl i ng

st ego ”@}el 'g%ﬁél%lStlgfélé)ecgé WR s énidevicenppbnagb uahky Bhegesaktng the

pr oduct s, I nserte n the procesghglag?lo of product_processing orders,
th

accor di gdes Ipriate MERF e il e nt 559 SRR BRRIcRI pHBE E3EPRY BRBars are

defi Bed Anthd ey @tﬁdrécihmd i1 imsté%@;effé&é@@tiﬁgo\au%aaﬂ@w@gamg gr ders
may be tenp).ate process nodes jnstanciable at, any time when reqguired by
reasons%%tﬁ%ﬁp pTRERE }é'cuttq?%t?‘n.l%c‘("f@f]a?ﬂ 38Y 6°/" 6?8?35?%83

enbodi neEnt tHehedagddwrplaoduct e quessdeed otdersdaf tneephecessgngadr der s
seryiLng to re I€ QCESSiNG; St ef ore_di n pLec i ng,
foryik’ nstpéfr?(:c(ae$slb%)rlearrrgvlgé, i'n %%%%nagglg?‘grié)%ds %??93{% %ﬁgﬁg#@%df’g gggt er ned
| i t hogr gptricesst mictiureowfcentteiobig edrdeyer for0tRecaddi hgonal ahdnart her
enbodi t:, ders,are executed by a multitude of product processing
tools,ngﬂdjﬁégﬁfﬁ%g orders are defined in such a way that they are
execut abl e by anyone of the handling devices. According to another

preferred RpZnhpadi B , f St @OEH PF 0OEESBmt 00| 2 0OpeHabhhg BEr 50ABLL 8
canahl ¢ et LILAG A0S oA 19 LhehandlL g ofder, exsoula copy any
execut i & dheofprhwhditngast gpsoavdded cegubatlygpnphexplracgessngl stapauf ac
are executed in compliance with this predefined sequence of
orders. When irregular processing requires an additional
product handling step, this sequence is redefined. In a sim-
25 ple case, this redefinition is performed by defining a prod-
uct handling order and integrating it into the predefined se-
quence of orders, thereby resulting in an extended sequence
of orders. All subsequent processing steps as well as the ad-
ditional product handling step are executed in compliance
30 with the extended sequence of orders, which may result from
the original sequence of orders by varying the chronological
succession of processing steps, spiitting singie processing
steps, inserting additional steps or more complex product
treatment procedures, nesting template nodes and so on. In
35 any case, the additional handling step is performed in accor-
dance with the product handling order integrated in the

amended process plan, and product position change data corre-



turing. Especially there is no need that an operator defining handling
orders nmust also - in cases still required - acconpany the handling step at
t he respwaiovi2isandl i ng device. 35 According to further ePGDEPITERY® rel at ed
to sem conductor industry, the products are sem conductor products arranged
in respective slots of the containers. The handling step is per WO

112/ 1523, 7 PCT/EPOL /11S91111 forned>by a mapper of a sorter, capable of
performng splitting, merging, sorting or transferring operations, for

instanc%%x%ggng%qgﬁghggag?%@dggﬂg'@Qeﬁﬁar@rgésf@@lyAgeaseahgeaéaﬁ&er

waf ers. . he Thventjon of consistent data collection
With reddrel 28 ssinewn gladal anto weg @Prd Dr bt efef @bl Hopi bee8sTRg dat a and

positio S Ss Stk EsLE O e 886 Nugh NEth B S N LANIHGT BEepr @HUEHhCL @]
senicongﬁ%?%r {ﬁstory dat a f?le. 1 Fbre?n bel ow, ?he igvgntion S

di scussdd it Fioapectedeerre Af cORPERTI nftfIHuReY FRESLPYGr ECsRARMERI cal Iy

Vil T ugtraties &xS@OUENEL] Obr SEOEESRE NGath eps ESchepirgtat wagea. process plan
rat her conplex in reality. The sequence of orders contains a 15 first

processing step interrupted upon irregular processing, as well as process

st eps PFurtheR®re N solmamda PSinterfdoeexeerpt spefathsgspquensvnedf igrders
denot ed ey | I t r mbadiggats_of the

inventi&%gmgﬁé?ir% egp%%§§ﬂ%i%$f*gégéﬁﬁﬁgyﬁgggi?%?eégafghg unpl anned op 20
tional reppilng cpepst OMS. pAcsordehgnevetrsbas, tehsefpfdnephhe Pen of a

proggssi P f Soi rup ihGT gvhaE PRACBESHBEneYeEthoBneand a
nap%?ng rd%%gN%§i%f%%?%nedégﬁdH?%gér?eg,ythereby cregtiﬂg an orderePCff
for resiRltRteastedt toPlaf 2RAeanestPUPREILBABERCE L pFYEESEY n§BFd&F to be

execut edy 2o, af L &1 cdhs1 SBEPLAGi pheRE, whieh Eespdualdedestthon ehet he

i nterrupted by perforned gro essing steg %PCn, PCIfQ, he nex&Pgrgcess step
PS + 1 |TlRlkeeRfEHenRene3 hcﬁ?%EEg RngthggPRehe i epdt ¥R FPs U WPPR 4rders to
be execut£LIlysSeséolieds and seguenaducfoorfgepduchs peppgespording to data in
the%gispatch list 30 are transported to the respective processing tool by a

transport system The seniconductor products are transported in groups of
one or sEverpresent inveohiannatsowgkélexrshieopenrhgonnPhi adypBESCessr

i nst ancey Wi N-36Y86halegh 9 SngeBeRes! BLabeCcbYlBAcRsSERALE i8¢/l aNguCt OF
waf er. Ever groce53|ng and 3% mappi ng order is initiated and concluded by

respect i Bec@ebtnad andrabyarsagudab- BFAErSSMIEN 5hE Rpended Qyderi¥sr 1 sS235

8 PCTI EPQ1d088W0-Acker dkBgnliedcasetlikn. aTABRAYNBaBE(EEhies realigiaged in the
sequence of orders bé igiertlon,betme i
Aeehr

t P -1
and 2Ps +aqtusl gpre PHg* frapPi AG™ gH@F thggﬁfihggﬁgé @%? FEP?hgr proc

resulting from the order sequence.

As at least the defined product handling order is integrated
in the existing sequence of orders, two preferred embodiments

25 concern the way of its integration.

First, the product handling order can be inserted between two

product processing orders of the predefined sequence. That

is, it is inserted like an additional product processing or-
30 der. This embodiment is preferred especially when no urgent

actions are required upon irregular wafer processing.

Second, the product handling order can be inserted after par-
tial execution of a product processing step being inter-

35 rupted, thereby creating an order for residual execution of
the interrupted product processing order. According to this

embodiment, the order for the unplanned handling step is



essing orders, into the order sequence before executing subsequent orders,
in any case the slot related wafer position data are retrievable. In order
to use tmtmrsesit of the present invention, for every prBCEHEBIKIS8Y and
mappi ng step, a 10 job report JRis created and filed in a database
containing history data of every single wafer. The history data contain all
rel evant processing data as well as tfe position data of the wafer, that is
nunber of the slot of the front opening unified pod and the identification

of the‘%@é&é@ PRd 45, Theshb 8t ory €8ha1&0pkaifcal brbREaLARE erdeequired
for gapless slot and wafer ID related Wafer tracking fromthe beginning to
the end Wiehel proeecsnagdabbe. WAGR ot FRGIEBSpPFBECHr £S5 EREVATECOY dat a

di d not goH¢& esppads t ot hpeachuakepéar Fpoai d20a810N8a8kbee girverese handl i ng
st eps nanuallg,sg;forned upon irregul ar processing, and hence had to be
rear r angggfratl | 12/ 15235 PCT/ EP111/1189UU 9 O ai ns 1. A method for
"processi ng products by: - predefining a sequence of orders (PS) and 5 -

execut i roduct_processing steps(P PO y _pr Cc I ing tools,

- duringﬁ?gﬁﬁ?%rlﬁr%iggz?ﬁg ?ﬁgep?gdﬁ%?eg%%%éégﬁnges?g%sbgggﬁ%nggkgted in

conpl i ansequenbet b prédesi aedosdiugnte bheoideestion, - awsengile Mgl t udes

of produgi s, 089889f9§s§8§g Bhe LE@BSPOrEBHnbA BYOJUBEySR! AbRele@nd -
data product pr p

product processin 0 cessing stéps are stored with

ref erencelly prodeesipsgsthroRradiatPdehfi PPAGEELodDCENBOBTPFESS it aThe

product sentabAgEs ARdckBslAgPheduek, i denbifiagt tenpeedesred kmdddia ¢ t a
rri zadi nthat upon irregular groce53|ng reqU|r|gg a_pr.oduc .h%pdllng
Step of BARARGi AYrERE nBRBERCENBFBFeERLRBoSFErER BFpFEddtEs ARDAESS nore

product geateiinensadfitianprvdest Bandhepgpoodect(dBbcessdebi vedicarnd
| ntegrated i the Bl sl Lned. seagage o6 PLAR 261 BSLet DRLPRY kol "0 T
required by reasons of irregular process execution. According
15 to a preferred embodiment, the further product processing or-
ders are reprocessing orders serving to restore a processing
stage before disadvantageous processing, for instance to re-
move, in semiconductor industry, a distortedly patterned
lithographic structure of a deposited layer.
20
According to a further embodiment, the orders are executed by
a multitude of product processing tools, and handling oxders
are defined in such a way that they are executable by anyone
of the handling devices. According to another preferred em-
25 bodiment, at each process tool operating personnel is capable
of defining and integrating the handling order executable by

any handling device.

These embodiments allow for remote definition and execution
30 of handling steps within current complex large-scale manufac-

turing. Especially there is no need that an operator defining

handling orders must also - in cases still required - accom-

pany the handling step at the respective handling device.

35 According to further embodiments related to semiconductor in-
dustry, the products are semiconductor products arranged in
respective slots of the containers. The handling step is per-



- the product processing steps (POn, PO f) and the product handling step
are executed in conpliance with the ex 25 tended sequence of orders and -
product pss02i52¥ change data corresponding to the integraPEHERYIASOHY
handling step are stored. 2. Method according to claiml1l, 30 c har act
ari zadi nthat the product handling order (PS) is inserted between
two product processing orders (POn, P& f) of the predefined sequence. 35 3.
Met hod according to claiml, char actari zadin WO 02/ 1S235

PCT/ EP( 1440893 16} A0nihstrthe RredvetrhandbhByeobdepelPOkniing Rearited after
partial execution of a product processi Eg steE bei n |,nterrL%pt ed, thereby
creati ngt S orBRYIFRY r 8SF AP kettLRRBATET 1E eOPﬁFgFFGE?%d Proditt

processighkderthe prddudkbshed vechadibgdt magnprefeehailys bk tsewrB,can-h a r
act a iz a dfi n that further product processing orders are defined
and int e‘én‘%’i%’a Y# ¢he  order list together with the product hand10 Iing
~ordes. 5. Method according to claim4, char actar i zadi nthat

the furthe oduct sj Bg d r adu ' r d
6 ot hodiac 8 e PERCEEE S oP ol ERDoRE OB B2 EbrbTLEHIDER 1) AOYS.
that thelecidben withexesarddtoyrasibient dasaopngr vaber I® predess®iy tool s

and han w&eggﬁge&a%éngnahs&s*ﬂemehi Agrar dees sabecdefrigredddn suGhy 1 way
that they are exetutable by anyone of the handling devices, 7. Method
accor di neEPECeRarAr8r PEodURtalR & sepigopduckoxy figteryefate d%aﬁﬂ tion
andqgxecution of handling steps such that at each processing tool an
operator_is capabl e of defining and integrating.the handling, order
executabﬁ%rﬁﬁnah?iﬂ%ndFFﬁglﬁgeﬁEé9n363 89520044 DS ey Yespett’ o the

accompanying figure. The figure schematically illustrates a
sequence of processing steps PS representing a process plan
rather complex in reality. The sequence of orders contains a
15 first processing step interrupted upon irregular processing,
as well as process steps PS + 1, PS + n - 1 and PS + n. To
excerpts of the sequence of orders denoted as case I and case
IT illustrate two preferred embodiments of the invention.
They refer to two different ways of integrating unplanned op-
20 tional mapping steps OMS. According to case I, the first part
POn of a processing step is interrupted upon irregular proc-
essing execution, and a mapping order MO is defined and in-
serted, thereby creating an order POff for residual execution
of the interrupted product processing order to be executed
25 after the mapping order. After residual execution of the in-
terrupted by performed processing step (POn, POff), the next
process step PS + 1 ig executed. At each processing tool, a
dispatch list with orders to be executed is stored, and semi-
conductor products corresponding to data in the dispatch list
30 are transported to the respective processing tool by a trans-
port system. The semiconductor products are transported in
groups of one or several lots in containers like front open-
ing unified pots, for instance, with several slots, each slot
receiving a single semiconductor wafer. Every processing and
35 mapping order is initiated and concluded by respective move-
in and move-out sub-orders MVIN and MVOU.



8. Method according to one of clains 1 to 7, char actari zadin
that the products are sem conductor wafers arranged in respective slots of
t he cont wioner1523535 9. Met hod according to one of clains 1PGGEBI/OE9G a r a C
tari zadin WO 02/ 1523S PCT/ EP(11/U89U11 11 that the handling step
is perforned by a mapper or a sorter. 10. Method according to claim9, ~ 5
charactari zadi nthat th handling step is at |east one of a
splitting, a nmerging, a sorting or a transferring operation. 11. Method

accor di g4 Q-6 Of o CLaLABTE, t 9 dpplAgCohdarr i8 Gntegratied id @&He N that
for each sem conduct or processlng data and position data are stored in a
seni conRRIYINGE sebr Grdars PY| anSerhE®RAYSRYCAN oy WA RIRPESAPIAPEdeTS
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| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] cal] caUlca] ca]c:a]cali

5 By integrating mapping orders and, if required, further proc-

essing orders, into the order sequence before executing sub-
sequent orders, in any case the slot related wafer position
data are retrievable. In order to use the benefit of the pre-
sent invention, for every process step and mapping step, a

10 job report JR is created and filed in a database containing
history data of every single wafer. The history data contain
all relevant processing data as well as the position data of
the wafer, that is number of the slot of the front opening
unified pod and the identification of the unified pod.

15
The history data contain all information required for gapless
slot and wafer ID related wafer tracking from the beginning
to the end of the processing root. According to prior art,
the history data did not correspond to the actual wafer posi-

20 tions after diverse handling steps manually performed upon

irregular processing, and hence had to be rearranged.
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- product processing data of product processing steps are
stored with reference to product position data identify-
ing product positions in the product containers and to

15 product identification codes,

characterized in

that upon irregular processing requiring a product han-
dling step of changing the number and/or the position of
products in one or more product containers

20 - a product handling order (MO) is defined and integrated
in the predefined sequence of orders (PS) thereby re-
sulting in an extended sequence of orders,

- the product processing steps (POn, POff) and the product
handling step are executed in compliance with the ex-

25 tended sequence of orders and

- product position change data corresponding to the inte-

grated product handling step are stored.

2. Method according to claim 1,
30 characterized in
that the product handling order (PS) is inserted between
two product processing orders (POn, POff) of the prede-

fined sequence.

35 3. Method according to claim 1,

characterized in
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& () - Slogﬁ%ﬁg Lf&é%ﬁ%é)product processing orders are defined and in-
tegrated in the order list together with the product hand-
10 ling order.

5. Method according to claim 4,
characterized in
that the further product processing orders are product re-
15 processing orders.

6. Method according to one of claims 1 to 5,
characterized in
that the orders are executed by a multitude of product
20 processing tools and handling devices, and that handling
orders are defined in such a way that they are executable
by anyone of the handling devices.

7. Method according to claim 6,
25 characterized by
remote definition and execution of handling steps such
that at each processing tool an operator is capable of de-
fining and integrating the handling order executable by

any handling device.

30
8. Method according to one of claims 1 to 7,
characterized in
that the products are semiconductor wafers arranged in re-
spective slots of the containers.
35

9. Method according to one of claims 1 to 8,

characterized in
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that for each semiconductor processing data and position

data are stored in a semiconductor history data file.



