LOT HANDLI NG DURI NG MANUFACTURI NG BACKGROUND 10001i Manuf acturing of
integrated circuits (iCs) typically involves perform ng nunerous processes
on a wafer. For exanple, the processes can include polishing, deposition,
phot ol i t hogr aphy; etching, cleaning, heat treatnment as well as other

rocesses. These proces r i-ff.erent processing
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processes or recipes. it is not unglgng%{(g waf er to pass through over
400 processing steps during nmanufa & X ]{JPQ The wafers aEe) pr?ces?ed in
| ots. A caontainer such as a cassette stores one or nore lot(s) of wafers.
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carrier, such as standard naethanical interface (SW) or front opening

uni fi ed pogcesOgR)a Wafer. thoaxgraple, thhprocepresan itrdudegpotighiyg, deprsition, nor e
production lots are carried by a cartier to undergo a fabrication task.
When a prowtdithagnaghyt etelsng, miaaoohgcledt ireatmenthas weitlad ottt procdssese  Thiete procasssal | y
associated with a carrier. During processing, wafers can be dropped off due

to, for exappieesllypecfophednsdiéantiproesssidgitdvls. @ addinen, difeestrRpaRb-Rif waf ers
are subsequently scrapped. 100031l nproved handling of lots in a
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t hr oughput SUVMARY [ 0004] A system for determining a |ist of potential lots
for consalyefasd fBcdsSinpsRYé 8&sheMufacturing,
[0002] The wafers are processed in lots. A container such as a cassette stores one or more
lot(s) of wafers. Conventional cassettes store up to 25 wafers. A cassette is loaded into a carrier,
such as standard mechanical interface (SMIF) or front opening unified pod (FOUP) for transport
throughout the factory. One or more production lots are carried by a carrier to undergo a
fabrication task. When a production lot is introduced into the production line, it is usually
associated with a carrier. During processing, wafers can be dropped off due to, for example,
exceptions encountered in the line. The dropped-off wafers are subsequently scrapped.
[0003] Improved handling of lots in a manufacturing process is desirable to increase
production efficiency and throughput.
SUMMARY
[0004] A system for determining a list of potential lots for consolidation is provided. The
system comprises a module having a database and an input for receiving an event occurrence.
The database may include a set of consolidation rules. The module, upon receiving the event
occurrence, retrieves the consolidation rules and initiates a consolidation analysis to determine a
list of potential lots for consolidation based on the consolidation rules.
[0005] In another aspect of the invention, a method for determining a list of potential lots for

consolidation is presented. The method includes providing a module having database and an



system conpri ses a nodul e having a database and an. input the receiving an
event occurrence. The database may include a set of consolidation rules.
The nodul e, upon receiving the event occurrence, retrieves the
consolidation rules and initiates a consolidation analysis to determ ne a
list of pot entli al lots for consolidation based on the consolidation rules.
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of one of nore potential |ots for consolidation (the lots are ready for
consol i ddRFiBeesiEs qubay sendingp repeest fon SoldingLel B censepijatighsiep) thhirst dejwed t
fromthe first output have been sent and a second output. The second out put
sends a cwdwangra eotensiabols after éhetpotentitli lptsthab @becanidterroimed Grommtbe eetpbt ent i al
lots into one carrier after the readi ness of one or nore potential lots fir
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obj ects, along with advantages and feature of the present invention herein

di scl osednoreipblentit ¢astorappailiditior! (icabgard Rh@F R eensbRd4tHR wieh HRWIrBEh the
description and the acconpanyi ng drawi ngs. Furthernore, it is fo be
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are not nutually exclusive and can exist in'various conblnations a

per mut at i9RSecdRloEHpuPRRER: Ehhidhddo bR RRRMNGR! 10t and one or more potential lots

into one carrier after the readiness of one or more potential lots for consolidation has been

detected by the second input.
[0007] These and other objects, along with advantages and feature of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations
and permutations.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] In the drawings, like reference characters generally refer to the same parts throughout

the different views. Also, the drawings are not necessarily to scale, emphasis instead generally



100081in the drawi ngs, like reference characters generally refer to the
saine parts throughout the different views. Al so, the draw ngs are not

necessarily to scale, enphasis instead generally being placed upon
illustrating the principles of the invention, Various enbodinments of

resent |nven are described wth reference to_the follow ng draw ngs,
Pn whi ch:? r@(}g gluﬂon Hlusiraitne the pryrales Btheinyensigne Ve puss aehodiments of the
accordance mnth one enbodi nent of the invention; [0010] Fig. 2 shows a bl ock
di agr am d¥es§ht IaveSRR ErcotesaRed aviihi afermen ithn édlowingdiewmgarib odiighent  of t he
invention; 100111Fig. 3 shows a process flow of a Consolidation Manager in
accor dandB0Wlt h Bigel shryodi lapot of eprodheidnrfeehityi inagcordance with one embodiment of

the invention;

[0010] Fig. 2 shows a block diagram of an automation system in accordance with one

embodiment of the invention;

[0011] Fig. 3 shows a process flow of a Consolidation Manager in accordance with one

embodiment of the invention;

[0012] Fig. 4 shows a process flow for lot consolidation in accordance with one embodiment

of the invention; and

[0013] Figs. 5-6 show the distribution of lots passing through two steps in the process flow.
DESCRIPTION

[0014] In the following description, details are set forth such as specific materials,

parameters, etc. in order to provide a thorough understanding of the present invention. It will be

evident, however, that the present invention may be practised without these details. In other

instances, well-known process steps, equipment, etc. have not been described in particular detail

so as not to obscure the present invention.

[0015] Fig. 1 shows a layout 101 of a production facility in accordance with one embodiment

of the invention. The factory layout, for example, is employed to process semiconductor wafers

to form integrated circuits. The factory layout can also be used to process other types of

products, such as LCD panels. As shown, the factory layout comprises a plurality of bays 121

and stockers 161. The bays and the stockers, for example, are located on opposite sides of a

main bay or central isle 131. Tools 151 are arranged in a loop within a bay.

[0016] A transport system, such as an automated materials handling system (AMHS) is

provided for the main bay and bays. The AMHS, in the embodiment, comprises an overhead



10012j Fig. 4 shows a process flow for | ot consolidation in accordance with

one enbodi nent of the invention; and [0013]Figs. 5-6 show the distribution
of lots passing through two steps in the process flow. DESCR PTION 100141ln

the follow ng description details are set fortE sugh as SSQCIfI? Pﬁterlals,
aranmeters, etc. in order _to provide a thorough understanding o e
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so as not to obscure the present invention. 100151Fig. | shows a | ayout 101
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invention, The factory layout, for exanple, is enployed to process

sem conduey)orr bt en sliffaerft bays(intatieg).andcocinay, doit sampheg cérdih afytiplayetitlecan

al so be used to process other types of products, such as LCD panels. As

shown, t héhiftagdwel i dndYiuétiohO MRAd$BEfi gurBidHs duch Ys Bif diR@NSnal Bdver Rakht LBKST S
161. The bays and the stockers. fin exanple, are |ocated on opposite sides
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a bay, 100161A transport system such as an autonmated materials handling

system ( AMhRbd ﬁr?a BEQY %ﬁoﬁ?ﬁg&%& cgﬁ'ie?s, Qﬁl% a%r}gonpgge%ing-liﬂl?ﬁéﬁl\ﬂgﬁs (I;L&Jf’sri,e
enbodi ment. conprises an overhea
cassettes or standard mechanical interface (SMIF) pods, can be used.
[0017] Wafers are grouped into lots. The maximum number per lot (lot size), for example, is
25 wafers. Providing lot sizes with other maximum number of wafers is also useful. When a lot
is first introduced into the production process, it can have the maximum number of wafers per
lot. In one embodiment, a lot is associated with the same carrier during the process until change
event. The change event, in one embodiment, comprises consolidation of two or more lots into a
carrier. As such, a carrier can comprise two or more lots, so long as the total number of wafers is
less than or equal to the carrier capacity. For example, in the case which a carrier can contain a
maximum of 25 wafers, two or more lots can be combined if the total number of wafers of the
combined lots is less than or equal to 25. Wafers are moved from one carrier to another using a
sorter equipment. A stocker can be provided for temporary storage of carriers. It can be located
between two adjacent bays for sharing therebetween. Other production layout configurations are
also useful.
[0018] A manufacturing automation system facilitates automation in the production facility.
The automation system controls the execution of the tools to process the wafers and movement

of the wafers. The automation system can include different systems which interact to control

various aspects of the production facility.



transport (OHT) system The overhead transport systemincludes tracks 133
in which transport vehicles travel. O her types of transport systens, such
as overhead shuttle (OHS), are al so useful, alone or in conbination. The
transport vehicles can travel within the sane bay (infra - bay) or between
different bays (inter-bay), A loop may, for exanple, contain multiple

vehi cl es WATYh t Figy@Fhaws @retamatioasysem (BEh20 18 grfaréancarithnae cihedimast of
hi-directional travel within a | oop, can al so be useful. Transport vehicles
faci | i t atthe inyentzpnb dinedyS inpludes pagnuipcivisisexeoftionaiders (WES 2lhel dng a
carrier. Various types of carriers, such as front opening unified pods
(FOUPs) , aasdeh¢neshoMES andaises asohanergadgramt(egf S eEew BAR) froo d8IM) cesidifxein
used. [99171Wafers are grouped into |lots. The maxi mum nunber per lot (I ot
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can contain a i mu o{% er two or nore |ots can he.conpined if the
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Wafers are noved fromone carrier to another using a sorter equipnent. A
st ocker cistpilse apd BRriudaie frdprmatinn pAAN lody Grodystien andgropinspductipy) can ke perqdde at ed
between two adj acent bays for sharing erebetween. Ot her production |ayout
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facilitates automation in the production facility. The autonation system
cont r ol s priveity yesiuti Ifh pofcesshitow, oedipestand hreomesst stdpan waf eosesafidwnihe MR canf
the wafers. The automation system can include different systens which
interact d® £@dupad-duatinfotbatRagclicscodient Mmap pr eudtiehrrien TiaCdohtehymap includes,
for example, lot identification numbers (IDs) in the carrier, wafer IDs and slot location within the
cassette holding of each wafer. Other types of information may also be included in the content
map.
[0020] The AS also includes a material control system (MCS) 220. The MCS controls or
manages the wafer carriers. For example, the MCS initiates and coordinates concurrent
movement of wafer carriers within the AMHS. This may also include coordinating inter-bay and
intra-bay system activities between production equipment load ports and stockers. Real time
status and monitoring of inter-bay and intra-bay AMHS components are maintained by the MCS,
including an inventory database of wafer carrier locations within the AMHS. To track locations
of wafer carriers, the MCS interfaces with an identification system which includes carrier ID
readers at key entry and exit points within the AMHS.
[0021] The MCS also interfaces with a transport system controller (not shown). The

transport system controller (TSC) maintains the operation of the AMHS, such as the OHTs and



100191Fi g. 2 shows an automation system (AS) 200 in accordance with one
enbodi nent of the invention. The AS includes a manufacturing execution
system (MES) 210. In one enbodi ment, the MRS conprises a conputer program
(e.g. SiView MES fromIBM residing in a host conmputer. O her types of MESs
are also usetill, In one enbodinment, the MRS tracks the overall, execution
of oper atHESi rORRLYpSSH HersnoH sysems preyalsomgaiet-i Bie MCSngthets st $a o

i nclude, for exanple, tracking the | ocation of carriers and status of
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O her functions associated with the production facility can al so be
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at key entry and exit points within the AVHS. [0021] The MCS al so interfaces

W th a triegejor t IsacsbEndeaiih dlele@ibodim@ént sA16nsolidaiof rANSRO(ILCHY SHEM
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interfaces with the MES and EIM, and may function to determine potential lots for consolidation
during manufacturing process.
[0024] Fig. 3 shows a flow diagram 302 of an LCM in accordance with one embodiment.
The LCM, upon occurrence of an event at step 312, initiates a consolidation analysis at step 322.
The event comprises, in one embodiment, a FOUP content map change event. This occurs when
a lot has been altered (e.g., wafers being scrapped) during the manufacturing process. The
consolidation analysis includes retrieving FOUP and lot information from the MES. The lot
information is, for example, contained in a content map stored in the MES. The content map of

the FOUP includes information of the lots in the FOUP, wafer IDs and the slot where each wafer

is residing. Lot information may contain detailed information such as lot ID, lot size, wafer IDs,



[09221The AS further includes one or nore wafer sorters 240. Various types
of wafer sorters can he enployed. The sorter may include a plurality of

| oad ports for receiving the wafer carriers for processing. Processing

i ncl udes, for exanple, lot verification, |lot creation, physically splitting
a lot, or physical nmerging of lots. An_equipnment integration manager (FLIM
230 is prw&@rqdéwfc%msPSStﬂw,éwea@p@;ﬁ@gfmf Rrp@uckien-t @ther types jivorRetEnf aces
with the NIBS and wafer sorter. For exanple, processing instructions are
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conprises, for exanple, a conputer programresiding in a host conputer
system ldonsuidagsrbatts defific the besis EMIEaNprsicaebe sorsolidanal Geppdul.ahof the AS.
It can further include a nmenory which contains the consolidation rules in

one enmbodiA®yMdatidi@lds EM bdd@Tnea6eesivel And ARy Mbferd 3R uBhddh r0FeBiMs.fHRCt i on
to determine potential lots thy consolidation during manufacturing process.
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information fromthe ME& The lot information is, for exanple, contained in
a cont entCYREHTS B 2ePmbingtios thireef. Cther tesstod Aenseligation relrsarralop upeil udes
information of the lots in the FOUP, wafer IDs and the slot where each

waf er is [P@S]di nkots pbihejsamepreduéts pamengily baeaisoliditadssince thayrgodhrongl the ssmeh as
lot ID, lot size, wafer Ws, priority, product |ID, process flow, recipes
and st agerafesystedudivisar sinfidn@roduygisesicbfis profloctsrevithiora prequcapop heay sisd beled i n
the content map, 100251The LCI A also retrieves a set of consolidation rules

fromits pdahdblasesolilbgorcengdidbies #tthengs tik@gh deistadalyhcbase sr fidilavibedds | ot s
can be consolidated. Cenerally, the consolidation rules can be defined as
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based. on same or sinm'lar product ot si ot priority, proximty of
loti t Em progass c];ii)&‘ﬁ’y okm%UIQ,Qhé)lto?s cannot be combined. The maximum capacity of the

FOUP is, for example, 25 wafers. Other maximum capacities are also useful. With respect to
rules based on lot priority, certain types of priority lots should not be consolidated. For example,
“bullet lots” or “prototype lots™ should not be consolidated since these lots are designed to have
small lot size with the objective of short cycle time. Preferably, the priorities of the
consolidation candidates should be about the same. The proximity of lots within the process
flow refers to how many steps (plus or minus) are between potential lots. Preferably, potential
lots should be fairly close in the process flow to each other. For example, potential lots should
be within about 10% of the total number of processing steps in the process flow. Impact of lots’
cycle time refers to when two or more lots are combined; they should still be able to meet

customer-required delivery dates. If not, the lots should not be consolidated. Additionally, re-



cycle tinme, or a conbination thereof. O her types of consolidation rides
are al so useful. 100261Lots of the same products can easily be consolidated
since they go through the sanme process steps. Lots of simlar products,
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equal to the maximum capacity of a FOUP, e.g., 25. Using the consolidation rules, the LCM
determines the lot or lots which will be consolidated into the target FOUP. The LCM verifies
that quality rules, customer requirements, and other consolidation rules, such as priority, are not
violated. Based on the rules, the LCM also determines a consolidation step at which the lots will
be consolidated.

[0029] If the analysis concludes that there are no potential lots to be consolidated, the LCM
returns to step 312. On the other hand, if the analysis concludes that there are potential lots to be
consolidated, the LCM issues transaction requests to the MES to put the potential lots on-hold at
the consolidation step. When the lots reach the consolidation step, they are transferred to the

sorter for consolidation at step 332. At step 332, the carriers containing the lots on-hold are



the sane product ID or same product group. Fromthis list, it identifies
those lots which can b potentially consolidated with the lot(s) of the
target. FOUP. Potential lots are those |ots which, when conbi ned, wll
result in the consolidated lots to have a total nunber of wafers |ess than
or equal to the maxi mum capacity of a FOUP, e.g., 25. Using the

consol i datanYRTEd fodie sqrtee upidponetlidapemis somnlstedo Onge consplidapibn istrowipldtedy ¢he
consolidated into the target FOUP. The LCMverifies that quality rules,
cust oner cPe§ol mamsnipdatedaidteptId@rand thesold et drorelqasddas costinmb page@ingoThey, are
not violated. Based on the mes, the [CMalso determ nes a consolidation
step at WiMhetuhs té sibs31d.1 1 be consol i dated, 10029jif the anal ysis
concludes that there are no potential lots to be consolidated, the LCl k4

returns fe03fep Big24 sHowstaro@kR6wRBMGor dohsolliagimNBlsYS hévofRRG Widesnd hat
there are potential lots to be consolidated, the ECMissues transaction

request s eholenVEWheR wltths 4rB € ROk a Lsof 9itlhs Iﬂ?hlgg Blockife GG bdat | on.

step. When the lots reach the consolidation step, are transterred to
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containing the lots on-hold are transterred t’o o]

consoFdaty i et e ce consolidation i onpl eted, the content nap
s updat i 9 BeBBG! sreREE naRE Poy b tmer JECEmPLY, CnyAAge the oser
processing. Th returns. to step 312. 100301Fig. 4 shows a process flow
404 for %?6?‘%&051%:\4%“%%{‘%3“% a‘é?@é%’r‘tfﬁﬁ’ie ePthveo‘ﬁ@:fg’@nf%é’fWa canyprotheigdulir s
are to be_scrapped, a user initiates a scrap procedure at step 412. The
scrap pr GELHRRURE danAsse By eHEP SR 15RpLPITIBIEPRCEHRE (cct, ovirpnlishiy2) ¢nataytiogtion
wafers remaining in the lot. ldentification of defective wafers may be

per f or medom igppusiigner nartichesnead) having mdasurament. rexdith grat aretohvefhebustomer
identification are also useful. Defective wafers, thr exanple, can be the
resul t ofpetifideidmg danaged by equi pnent issues or m s-proc,essing (e.g.,
over polish). 2) contam nation fromin .nrities or particles, or 3) having

measur emgiud1} esuhise tlbddiRest, HétscOb prdRdedss BMBledtRactdstieaiHeEs [ PO31] I n
one enbodi nent. the scrap procedure is initiated by accesSing h.e N ES. For

exanpl e, edaniisiefa WeF Sefolhs 1Rl 63t uSink | ' ' il
IVES. Theel ot I sa splf'i;t 0i ni o] ég(%e% tgndhéﬁhﬁ ?gi ?%%rgal,ag\?\ﬂﬂh B{I%eg%eﬁggis\%gfteﬂr}@
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and parent lots are in the same carrier.
[0032] In one embodiment, the user manually carries the carrier to the sorter load port. A
“read lot” operation is performed on the child lot using, for example, the GUI interface of the
MES. The MES instructs the EIM to cause the sorter to read, for example, the markings on the
waters in the child lot. The markings, for example, can be T7 markings on the backside of the
wafers. Other types of markings are also useful. Performing the read lot operation enables
confirmation that the child lot contains the wafers to be scrapped.
[0033] A collector carrier is provided at another load port of the sorter manually. The user

then scraps the child lot using the GUI interface of the MES. This results in the MES instructing

the EIM to cause the sorter to move the bad wafers into the collector carrier. Once the bad



"read |lot" operation is perfornmed on the child Iot using, for exanple, the
QU interface of the Is,{ES The NIES instructs the ELMto cause the sorter
to read, for exanple, the markings on the wafers in the child lot. The

mar ki ngs, for exanple, can. be T7 markings on the backside of the wafers.

Q her types of markings are also -useful. Performng the read | ot operation
enabl es CHHEISERatemened, Mg EXMh updags)the antent mapaeiribe trecapdems insthe yEetogeflegpped.
[ 00331A col l ector carrier is provided at another |oad port of the sorter
manual | y.thatheoniends, viliseain e capsertiide otiginel daoier comstaimgng the p@eit 1otrand tlieagkerof

the MES. This results in the MES instructing the EIMto cause the sorter to
move t he daaikrwathe cslldctiir oatrieecantdihieg therchddiati Ether @vhaiqubefobadiiatinghed/sr ar e
"nmoved, the ElI M updates the content naps of the two carriers in the MES to
refl ect theform@Qnrt@ppocedirey £t Also N&EAFO Slaniple, tiCcadfiérgchithe RdnidtRAlly
containing the parent lot and the other can-icr is th.e collector carrier
cont ai ni No¥il&] &hhd sbrdept . Ot her techniques for initiating, and/or

perform ng scrap procedures are al so useful. For exanple, the carriers can

be_aut onghagl | Y TRE GidafiffloAthe bilRed Qi i tnd VRS LERES HPERLL AR LadsBEME ORARN

maps in the S cre n event causes O pertforma

consol i dat i l.ysi t step.422. Ta.performthe consaolidation anpa IS,
the LEM roprraE R bn haPal RatercR0a rerEt UE FATRHAR BHOPFaHr LS NS
and reads the con idation.rules from.its database, lnformaiion fromthe
cont ent ﬁﬁ%v?sstﬁ3§§w28£?mﬁé‘§’ea§%6]i‘? lobmdsmation from the MISS 1 Teafisiies v
potential lots (or candidate |lots) to consolidate, as wel| as the process
step at \REAhdadesissdm bndatabase IsEemationberadhg epatens maps snalymshesad atat i on
can he perfornmed for 2 or nore lots, so long as the total nunber of wafers
in the caadidideion wies telslestifypotankisldel (etrandidateilats) toapassilitiste, Bvelles disl yv- |
the total nunber of wafers in the candidate |ots should be equal to or near
t he maxi mudgesnsteharwi{ieh gonsolRB)ionts tvat@r scopeslidaton stthe Canslalatickatinde St ep
can be at either the next processing step of the candidate lot that is

further qerfbidéd®@se oamorglotsheo Ph@eeHs tdthiain{beast Woles i@ fhecan @Rk 1@ 8oes not
processing step. Preferably, the consolidation step should be selected to

opti M ze gY&kiehd édBerQhpdct9. OATELBIB Be khISruntoRf o EHAERIif thd dandiBYe IS sHRG1d
appropriate to consolidate at the next processing step of the far |ot due

Lo procesidig (O0shae iR AN um Hibel Mg 155 Br fifers dd: 141133 BRlYRdaRiofi 936 A eS

t hat no consolidation candi dates are contl nues sten for
ot her - nains e s eO St ok B s B R B B e R BRO e s ar e
than t he Heee] B0 (3R BB ASBr b BipcEtb P [FORBRDe/ BForto ERALER hauld
dat abase. [0036] At step 442, the ECMinitiates consolidation. Initiating
consol i d é)pisslﬁgteq]i P gptignize cycle time of the candidate lots. For example, it may not be appropriate

to consolidate at the next processing step of the far lot due to processing considerations.

[0035] At step 432, if the analysis concludes that no consolidation candidates are found, the

LCM continues to listen for an event in the AS which will initiate the consolidation analysis. On

the other hand, if the analysis concludes that the consolidation candidates are found, the far lot,

near lot (i.e., a lot in an earlier stage processing than the far lot) and consolidation step are

remembered in the LCM’s database.

[0036] At step 442, the LCM initiates consolidation. Initiating consolidation, in one

embodiment, includes requesting the MES to hold the far and near lots at the consolidation step.
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enbodi ment, includes requesting the MES to hold the far and near |ots at
the consolidation step. Holding the |ots suspends processing, causing the
lots to wait at the consolidation step when the |ots reach the
consolidation step. At step 452, the LCMwaits for the lots to reach the
consolidatiqon step. Wi chever | ot reaches the consolidation step first wll
he put orH%‘gP’@ ﬂ%ﬁf% supnvadLPIRETSSIngs @uptag s lets &0 waih aohe aasplidntier eigp Wbt the t he
consol idation step is reached, a candidate |lot is allowed to continue
processi rgts reask dheconselisiation ep.oft siep 4% theHdeMivrits dofbelotdtatreashthet ep, it is
hel d. The far | ot reaches the consolidation step before the near |ot.

| nst ruct i qegsdlidetioy §&p.t Whivbbcbr idteeashacthd atrsolidation etep dirg svitl bhaputrosi Holdeuntijlas ses
t he consolidation step. The LCM nonitors the novenent of the candidate |ots
t hr ough ttheothroloasssadhltecondiddatiah ktepoianl theladrisondatian diegad @acheil, scandidgtel ot s
on hold) have reached the consolidation step, the LCMinitiates the

consol i dabii9 rau@wap@s@@nﬁ&ﬁq;%&%? obhé&kad d208ids@NTEHAS RScid thé sdifRtion StePRe
enbodi ment, consolidation includes the LCMinstructing the MES to request

the MCS tj0n8@MRB e iRGeLNESNE Coflblifdeh siegg,eﬁff\é fhie%fﬁir 1%;0(@) ghélﬁmﬁggsﬁa@%% en the

carriers reach the sorter, they are | oad into t por ™M

| nto one o 1 A SRR BaPRULEE phCesRORR IR OF PR R e

into one carrier e carrrer

step 472, the ECM. i ssues e transaction to.the S to rel.ease th

Sombol | auPeient e R Rl b RTER Bl kst v Rt ot oA ghtidates
consolidited | ots cqgéinue. ddiéionalt ,. the E| M updates the content maps
of the cdtfitks Oty hald)hexe reapkedtan sisplidation stepsthe e M HwRtesdhecqnaplidation

10038JI n general, the decision to consolidate the lots is based on real

t hal e st de&Sal ong the production line, such aS the work in process (WP)
profile, cause of bottleneck, high |evel objectives and need at

poi nt - of -[09378, f Cpnsekidatiphneommenpts atistep 462 phcineyenbodoyat,eondohdationindmndes
enbodi nent, the consolidation rules are desiped such that they do not

vi ol at e gbaLCMyinstuhating (e IGES t6 Maypaesting KA0SUe cdinfiand el AYTHSI to delsed fiRIcarriers
requi renents, 100391There may be gituatio s where consolidated |ots may be

subsequenb khe s Wakd the Spiriets rechcthé kdhter,ah&y ard [Wa8edBYo BE 1680kt Yidd 1.OMS
process considerations such as change ?priority status of one of the

consol i dah&hclsASEM td0RRe tHeRBrtbAb chSsoRlAE B QRdiBate [RVREKof¥ QRES Fe £ OW

transfer wafers of one carrier into the other). At step 472, the LCM issues the transaction to the
MES to release the consolidated lots once transfer is completed. Processing of the consolidated
lots continue. Additionally, the EIM updates the content maps of the carriers to reflect the
consolidation of the candidate lots.

[0038] In general, the decision to consolidate the lots is based on real time status along the
production line, such as the work in process (WIP) profile, cause of bottleneck, high level
objectives and need at point-of-time, for example to optimize capacity or cycle time. In one
embodiment, the consolidation rules are designed such that they do not violate quality rules (e.g.,

“Maximum Queue Time” rule) or customer requirements.
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100401Figs. 5-6 illustrate actual distribution of lots with different | ot
sizes. Referring to Fig. 5, a distribution of |ots passing through EOXP
tool is shown, The total sanple size is 1995 lots. Fromthe distribution,
1608 | ots have the maxi mnum nunber of wafers (25) while the remaining lots
have | ess hgﬁn 25 wafers. This shows that potentially 20% of the |ots can
be consol P83ted. Theig may besiutions mhetecrpiplidgrad ots may 5 pbsequantly pysisglly sifie
LKASI LI CAL tool. The total sanple size is 1199 lots, with 1014 having 25
waf er s whpPIcBild ks Brgmay hg drotosvatiayseprpesss canisisiarapins, Fhdhsasshangs it pradrity status
pot ent i alclny 15% of the lots can be consolidated. By consolidating |lots, an
i ncr ease aftongiof tieiconsodiflate d it sorovhamethesfoastplaced gn a eswerk pescesssilae hi eved.

[ 0041] The invention nmay be enbodi ed M ot her specific, foans wthout

depar t i nd004@m t Rigsspb ilidstrate aemsladiitiiphtionhalas wahidsiidres 16these OR eferFHg to Fig.

f oregoi ng enbodi nents, therefore, are to he considered in all respects

i |1 ust rats, uelistabhih of Aepdskifh HirBgpht BEXP e I h8An da%E tdthedm f%fs?z'e{i‘qhw@%qa@. of

the invention is thus indicated by the appended clains, rather an by the

for egoi norrgRSRE iRLHHARen, 3868 %ha‘e’g AR iR o%éﬂlﬂZ 1[533?# g
Cc to be enprace

range of equival ency of the alns are intende erelns

Wat is qgﬁih%éj#egssﬁla% | ;rjsatThis shows t}'fétg t%ﬁtleaqur%)% g{jtﬁlta%tsn %%ggpéﬁlﬂ%{ !

potential lots for conso ion, he systemc 'ng d

dat abase an n.in gfor r ivin n eyent ce;. and a set of
consol i da{f}g%n&lto uwlsgg?ﬁt}\f‘lflﬁ’ioﬁ O? EPSS B"éflg%gg%‘} the Lﬁ%‘%%mtg‘i’lnarthﬁéptﬂﬁémplé,mﬁpon
receivin Hhe% event ggiu rence fromthe input, retrieves the consolidation
rul es ands i hitieG weh A0t raaig favaier vank theiegaiinglotshaye hss thea 26 Shisghows

potential lots I hr consolidation based on the consolidation rules.
that potentially 15% of the lots can be consolidated. By consolidating lots, an increase

utilization of tools or manufacturing resources is achieved.

[0041] The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be
considered in all respects illustrative rather than limiting the invention described herein. Scope
of the invention is thus indicated by the appended claims, rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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2. The systemof claiml| wherein the event occurs when the | ot has been
altered. 3. The systemof claim2 wherein the event occurs when the nunber
of wafers inlot has changed. 4. The systemof claiml wherein the
potential lots for consolidation conprise |lots belonging to the same and/or
simlar RiRIYCLiSimedls: The system of claim4 wherein the potential lots have
a conbined size of Iess than or equal to the maxi num capacity of a carrier,
6. The system of claim4 wherein the B%wél al lots have simlar or same
priorities; 7. The systemof claim4 infthle potlen\tNLaI !otshare Ial;ly
close within the ocess flow. . 8. The stemof claiml|l wherein the set o
consol i ddtion ruf&¥sigd f‘?fdféte'&‘?“&“é% %ﬂ%ﬁﬁgg‘i’tf’%“%s fon gpwoligafionolhe pystem
requirenents. 9. The systemof claim8 wherein the custoner requirenents
conpri se “PEgUFAEd delivery dates and. the quality rules conprise limtation
on the anmpbunt of tinme a | ot spends between two processing steps.

a module having a database and an input for receiving an event occurrence; and

a set of consolidation rules within the database,
wherein the module, upon receiving the event occurrence from the input, retrieves the
consolidation rules and initiates a consolidation analysis to determine the list of potential lots for

consolidation based on the consolidation rules.

2- The system of claim 1 wherein the event occurs when the lot has been altered.

3. The system of claim 2 wherein the event occurs when the number of wafers in the lot
has changed.

4. The system of claim 1 wherein the potential lots for consolidation comprise lots

belonging to the same and/or similar products.

5. The system of claim 4 wherein the potential lots have a combined size of less than or

equal to the maximum capacity of a carrier.

6. The system of claim 4 wherein the potential lots have similar or same priorities.
7. The system of claim 4 wherein the potential lots are fairly close within the process
flow.
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A nethod for determning a list of potential lots for consolidation, the
nmet hod conprising: providing a nodul e having a database and an input for
receiving an event occurrence; and providing a set of consolidation rules
wi thin the database, wherein the nodul e, upon receiving the event
occurrence fromthe input, retrieves the set of consolidation rules and
initiates a consolidation analysis to determne the potential lot list for
consol i dati on based on the consolidation rules. 11. The nethod of claim10
wher ei n the evenThossiemsofigham | whéren thasst beenseldatiprediles dbhot Vioktawptatiod of
claim 11l wherein the event occurs when the nunber of wafers in the |ot has
changed, rulk8andfbrecuseinivoctqofrerobis.m 10 wherein the potential lots for
consolidation conprise |ots belonging to the sane and/or simlar products.
or equal to the maxi mum capacity of a carrier.

9. The system of claim 8 wherein the customer requirements comprise required delivery
dates and the quality rules comprise limitation on the amount of time a lot spends between two

processing steps.

10. A method for determining a list of potential lots for consolidation, the method
comprising:

providing a module having a database and an input for receiving an event occurrence;
and

providing a set of consolidation rules within the database,

wherein the module, upon receiving the event occurrence from the input, retrieves the
set of consolidation rules and initiates a consolidation analysis to determine the potential lot list

for consolidation based on the consolidation rules.

11. The method of claim 10 wherein the event occurs when the lot has been altered.

12. The method of claim 11 wherein the event occurs when the number of wafers in the
lot has changed.

13. The method of claim 10 wherein the potential lots for consolidation comprise lots

belonging to the same and/or similar products.
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15. The method of claim 13 wherein the potential lots have simlar or sane
priorities. 16. The nmethod of claim 13 wherein the potential lots are
fairly close within the process flow 17. The method of claim 13 wherein
the lots to be consolidated, determ ned horn the potential |ot Iijst,harﬁ "
held at a consolidation step until the consolidation is complete t he he
lots rel édsed upbhf @Btgﬁ‘il @{‘Fl%‘ﬁi bt WherRsighe Befewtishlots have a combipkd sige phlses then
claim 10 wherein the set of consolidation rules do not violate quality

rul es andr&fuad tsthe meximengrpastieaf scarrie9. The met hod of claim 18 wherein the
custoner requirenents conpnse required delivery dates and the quality rules
conprise limtation on the anount of tinme a | ot spends between two
processing steps. 20. A consolidation system nodule conprising: a first

i nput forlsrecei vilignaho@vediinof3 ahabianBepdtontio fitEidve 6fmifr bi fa8ie prikitiBavi ng
an initial content; a set of consolidation rules, the set of
consolidation rules determning potential |lots that can be consoli dated
upon. detecting a change in the first lot content fromthe first input, the

potentialigl ots epchnbaYd HlBnt PN ELEInS RSB tial RANL B Blotd Blmie o §DLess

flow.

17. The method of claim 13 wherein the lots to be consolidated, determined from the
potential lot list, are held at a consolidation step until the consolidation is completed, the held

lots released upon completion of consolidation.

18. The method of claim 10 wherein the set of consolidation rules do not violate quality

rules and/or customer requirements.

19. The method of claim 18 wherein the customer requirements comprise required
delivery dates and the quality rules comprise limitation on the amount of time a lot spends

between two processing steps.

20. A consolidation system module comprising:

a first input for receiving an event of a change in content of a first lot having an initial
content;

a set of consolidation rules, the set of consolidation rules determining potential lots
that can be consolidated upon detecting a change in the first lot content from the first input, the

potential lots each having a content smaller than the initial content;
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a first ou ut sending a request for holding the lust | ot and one or nore

potential lots oiler the potential |ots have been determ ned fromthe set
of consolidation rules; a second input for detecting readi ness of
one or nore potential lots for consolidation Mer the request fromthe

fi t tput h ent ... d wh i I
Second output | seRdtaouRE b8 Me R laBE B s ior and quser G Sriete R o
ier, after eadi ness of one or nore

potential |ots into aone . car he i
pot enti al aéeli%}? 306‘?11%8 sdevy "tepcﬁiﬁteﬁa’é‘eﬁé@ﬁl Etsgé’? eenspydatine rdesond i nput .

a second input for detecting readiness of one or more potential lots for consolidation

I’}

after the request from the first output have been sent; and

a second output,

wherein the second output sends a command to consolidate the first lot and one or
more potential lots into one carrier after the readiness of one or more potential lots for

consolidation has been detected by the second input.
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