1 Dynam c Contam nation Control O Equipnent Controlled By A Split Runcard
[ 0001] This application clainms the benefit of U S. Provisional Application
No. 60/432,480, filed on Decenber 11, 2002, entitled Dynam c Equi prment
Contam nation Control For Split Runcard Managenment System which
application is hereby incorporated hetein by reference. TECHNI CAL FlI ELD

[ 0002] The present invention relates generally to autonated processing of
sem conductor wafers using split runcards for selecting alternate
processi ng steps, and nore specifically to providing dynam ¢ contam nation

control of DyhaesieCodtRaH] [ ' uncargds. - B GR(E}JND
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[0002] The present invention relates generally to automated processing of semiconductor

wafers using split runcards for selecting alternate processing steps, and more specifically to

providing dynamic contamination control of processing equipment when using split runcards.

BACKGROUND

[0003] Moderm semiconductor fabrication facilities (often referred to as FABs) typically use
MES (manufacturing execution system) to control “Lot” flow equipment operations and proper
conditions to achieve fully automated operations. One successful MES solution is the SiView
standard system produced by IBM whiéh supports the integration of an AMHS (Automated

Material Handling System) and supports use of 300 mm FOUPs (Front Opening Unified Pods)

while also maintaining support of a 200 mm carrier system.

[0004] A unified pod for processing wafers carefully maintains the purity of a small inside
space of the unified pod. Because the purity of the small inside space of the pod is controlled,
the purity of the clean room is less critical. Thus, the use of a unified pod saves wafer
manufacturing equipment cleaning costs. However, external dust or human body dust may be
carried into the manufacturing equipment when opening the cover of the typical unified pod, and

thereby contaminate the wafers. A FOUP (Front Open Unified Pod) auto loading structure is




carried into the manufacturing equi pnent when opening the cover of the
typical unified pod, and thereby contamnate the wafers. A FOUP (Front
Qpen Unified Pod) auto |loading structure is 2 suitable for use in the

| oadi ng-in-interface in a wafer manufacturing process to automatically

cl ose/ open the cover of a FOUP and th2reby help avoid this type of

contam nation. The FOUP includes a machi ne base, a carriage, a sliding
control nmechanism a clanping nmechanism a horizontal shifting nmechani sm
and a lifting nechanism The FOUP is put on the carriage and held down by

the cl ayuulofRR | J1.1s then nov in contact wwth a gate on an axis
on a  backboar d§éi(.)lfﬁ ﬂ%eﬁg&dﬁg%m Iﬁgrﬁﬁ%‘é‘.a W%%&Wgﬁuq%@rmﬁoiagtom%%“apened by

a cover, ' n hani at the back of the gate. The cover is
Thon oar e SREHABENer SPLRODI ARS heraby Pelpaupids fme o epnteminetin. SHeFOUID
rrechaniila_%ﬁggg thﬁ,n L}ower ed wth the lifting nechanism The cover is closed
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cl osi nq‘/go eni n@ operation hel ps prevent wafer contami nation. [0005] The

Si Vi ew "SPAIRL S ehreisnfasd piifting meshiarismy The BOURrisiputandhedarys ah@r a hi gh
degree .o hanges and inter-operability, R&D experinents, STR (special test
report )he{dé{iﬁ'@ﬁyéhe clpmping grashamsgui bisethén mevddde sontedtarithGh arl dxid difa t YPE,
order or paraneters of the automated processes for such experinments and

STR r edaeibrardaf thenpshinalbiage. i Acovend il BOUR it tieh bp&fed g coRErRERSRES ~ changes
in the order of processing, or process paraneters which are changed to or

in add¢Prtrdmechanism atdhs back@ftic gded iTHe oy §OMEL il ORESSrd amg,% H@l is
often referred to as a "Runcard,” or nore specifically as a '§p It

Runcar FOUbethe horizmed shiftkpgfechasisd RREIEA Rl Wi SR d-gannot be
aut omat i cal. |y handl ed or tracked by the system &nse%%?%ﬁ?&%t {[?‘gt he
cover is closed on the FOUP when reversing the procedure. The automatic FOUP cover

closing/opening operation helps prevent wafer contamination.

[0005] The SiView standard system conforms to industry standards and allows for a high

degree of changes and inter-operability, R&D experiments, STR (special test report) requests,
tuning of equipment recipes, etc. Cl.langes in the type, order or parameters of the automated
processes for such experiments and STR requests are typically initiated by a “list of new
processes,” changes in the order of processing, or process parameters which are changed to or in
addition to an existing or defined automatic process. This list is often referred to as a “Runcard,”
or more speci ﬁcglly as a “Split” Runcard. However, such changes as specified by a “Split”
Runcard cannot be automatically handled or tracked by the system. Consequently, until the
present invention it was necessary that FAB operators manually assign the equipment ID

required by a recipe and use a manual mode to process a “Lot” of wafers according to a Split

Runcard that deviated from the pre-defined semiconductor processes carried out automatically

by an IBM SiView standard system.




present invention it was necessary that FAB operators manual ly assign the
equi pnent ID required by a recipe and use a manual node to process a "Lot"
of wafers according to a Split Runcard that deviated fromthe pre-defined
sem conductor processes carried out automatically by an IBM SiView
standard system 3 [0006] A typical Si¥iew standard system used to

manuf act ure sem conductors requires that the contam nation |evel of the
"Lot" of wafers, the equi pnment used to process the Lot and the FOUP be
designated or flagged. Further, unless all three of the wafer Lots, the

pr ocessigags; €quyp FOUP are all at e sanme contam nation | evel
and car Ir[y t]he c%?%%? S?\{]gv&ts%ﬁdar YR }is,e%tt?lgl PreSgRIcopgrcirpregetes deati pnent
cannot . "Lragked" jnto the FOUP for processing. [0007] As wl |
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manuf ac [. progce run on a "Lot" of wafers always foll owed a
predef i Egypg%r‘{lggg&éﬁdcorgﬁgﬁ‘%g Jgtherm unigssel] thige o thawafar diots, the pprcessings

equi pnent .. Conseguyent | once the contami nation status was correctly
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and "signed off' a sinple contam nation check or conparison check of the
equi prreftdica, fhervafen Int apdipropessPquipmerstichfiriot be hiadédoorprasieat intdie FOTAShONAl
contam nation msmatch error. As wll also be appreciated and as di scussed

above, PIESSSHE. of a Split Runcard to change recipes, process equipnent or
the order of processing was acconplished by manual intervention by the FAB

oper at ofpgo7iher ef o ' uipnent. required by a Split Runcard was not
the sam aisi t he ‘é’%b‘.’épgﬁgﬁ%%ﬁe? di P 5%9“35 ﬁbtlhﬁf“éxféf?fﬁ@g o thspaacat of
process ﬁﬁﬂufwﬁﬁﬁ\é\@r i)%c\é d rul o lad‘Lgtl”rEelv%fcarrs,e %lgv%(s followed a predefined series of

processes and used the same items of process equipment. Consequently, once the contamination

status was correctly mapped through the process equipment and the process was proven

successful and “signed off” a simple contamination check or comparison check of the equipment

wafer Lot and FOUP was sufficient to prevent the occasional contamination mismatch error. As
will also be appreciated and as discussed above, the use of a Split Runcard to change recipes,
process equipment or the order of processing was accomplished by manual intervention by the
FAB operator. Therefore, if the equipment required by a Split Runcard was not the same as the
equipment required by the predefined sequence of processes, the MM server would simply reject
the “operation start” request and the FAB operator would evaluate the situation and make the
necessary corrections or changes. Thus, contaminaﬁon level compatibility between wafer Lot,
processing equipment and FOUP was one of the many items managed manually by the FAB
operator. Of course, a great deal of time could be lost in correcting the contamination level
compatibility problem or expensive cleanup procedures could be required if the problem was not

corrected prior to tracking in of equipment and wafers into a FOUP.




the "operation start” request and the FAB operator would eval uate the
situation and nmake the necessary corrections or changes. Thus,

contam nation | evel conpatibility between wafer Lot, processing equi pnent
and FOUP was one of the many itens nmanaged manual |y by the FAB operator.
O course, a great deal of tinme couldgbe lost in correcting the

contam nation |level conpatibility problem or expensive cleanup procedures
could be required if the problemwas not corrected prior to tracking in of
equi pnrent and wafers into a FOUP. 4 [0008] Therefore, if Split Runcard
operati are i am nation control problens jt is also

necess a?@&}[] hat f:l%rr]e?(\g% lﬁgﬁ ﬁ{(;%"%‘?ﬁa‘ipﬁﬁi“ﬂ’& A9 avgkk soptamination centivh problsmsdhanged
process I e.eval yuated automatically before the start of an operation
or proc gszaésoﬁlﬁge%%agﬁth%%“&‘%‘&ﬂ%ﬁ‘%m& andeipairel offalteimatea Changedprobesses

dynam ca) | y changed when appropriate or different processing equi pnent and
FOUP' s a{é" g"e‘f" i‘«‘{ﬂ%ﬁ ?“@"@%Nﬁwf@ﬁﬂmmm ofvERFraio] @Qh&JessTinaaad thatl ot her

probl ens are generally solved or circunvented, and technical advantages
are gen&puigmipatgndevelsaf thayyafor bétdrerdydamivhltydihamgddsvinh dppRpRite seiffelentent i on
as discussed below. [0010] A nethod for maintaining conpatible

cont anmi REFTSHAS Payphent bad RO v elcstellei ng  processed and the processing
equi pnent during an automated manufacturing run controlled by an MES
(manuf acturing execution system) and a Split Runcard is provided by this
invention. The nethod conprises establishing a predefined or first
sequence of steps which include a plurality




of different processes for manufacturing sem conductors. A specific process
which will be a reference process for a split condition is identified. A
second sequence of steps which includes one or nore processes as
identified by a Split Runcard is also provided. Each item of equi pnent
associated wth the first sequence ofgsteps and second sequence of steps
wll carry indicia indicating a contam nation |evel. The processing of a
full "Lot" of wafers according to the first sequence of steps is then
started, and the contam nation |level of the full Lot of wafers is
continually evaluated and determ ned during this processing. [0011]

Pr ocesst I fers is then interrupted prior to execution
of the S282§§¥?Bﬁg?HFé§h?§PﬁéHM§rocess in the first sequence of steps. The
full Lot of wafers are then divided into a first group of wafers and a

second §P®p ofThestfand ottenprobleit akdigenkiall§ sold6PoHYiRMvert &l Ak %@#AP now have
the sane contam nation | evel designation. The first group ofe waters is

then fusdmngmnoopneslly a6iaedvyrBtdendenalt: SARLERGS, BloRlaRg 2nd the

contam nation |evel of the first group of wafe e se a

cont am disdused bkRwel as determ ned by the executed process of the second
sequence of steps. Upon conpl eting processing according to the second 6
sequence of ste}es, the first group of wafers is conbined or nerged with the
second GPWp o/ mighed for mainfainingecoopatiblaicomtshinatisreteedls Btwbat Wafe@ Bainged
groups is set to the highest contam nation I|evel of the two groups. It

Wil | bePregrstedand thegpresiesstrg wqvipndna tunng awrautomatddimanufdturmig Gud 5@l dbyaP  Of
waf ers nerging the second group of wafers may be further processed

accor di MESt(mapyfactuning exorwiopsptenyan J Sptit Rérerd 18 prd\edddivyShis HRQHERE i
steps. It should also be appreciated that after the two groups of wafers
have be@athadeqaptises estblitfiimealprefleMeas fiRg sfueddd@f PNV MER ifdf Ay R piEAMity
- of different processes for manufacturing semiconductors. A specific process which will be a
reference process for a split condition is identified. A second sequence of steps which includes
one or more processes as identified by a Split Runcard is also provided. Each item of equipment
associated with the first sequence of steps and second sequence of steps will carry indicia
- indicating a contamination level. The processing of a full “Lot” of wafers according to the first
sequence of steps is then started, and the contamination level of the full Lot of wafers is

continually evaluated and determined during this processing.

[0011] Processing of the full Lot of wafers is then interrupted prior to execution of the

specific or identified process in the first sequence of steps. The full Lot of wafers are then

‘ dividcd into a first group of wafers and a second group of wafers and both the first group and
second group now have the same contamination level designation. The first group of wafers is
then further processed according to the second sequence of steps and the contamination level of
the first group of wafers will be set to a contamination level as determined by the executed

process of the second sequence of steps. Upon completing processing according to the second




continue according to the first sequence of steps or processes. [0012] The
foregoing has outlined rather broadly the features and techni cal advant ages
of the present invention in order that the detailed description of the
invention that follows my be better understood. Additional features and
advant ages of the invention will be dgscribed hereinafter which formthe
subject of the clains of the invention. It should be appreciated by those
skilled in the art that the conception and specific enbodi nent discl osed
may be readily wutilized as a basis for nodifying or designing other
process i.ng. out the sane purposes of the present invention. It
shoul d g?%‘%g eeoq?{-:-eé ’iﬂ}egvgswo‘f%?fs“éﬁ?ﬁ 19 qogtpined of mergediwittithe sesanhgrenuiof/al ent
processes cor rr&hhods do not depart fromthe spirit and scope of the

i nventi oK 4% 288 tecghipRination lgyel of hpthirambrined gravps iske BRI thrhiPRESCRINBRiNoF THE
DRAM!NG%aggglgé For a nore conpl ete understanding of the present invention,
and the ifaleseronse lawill berapprerioted of caurseaimtipeiopd the fifteakddebend gagip
descriptions taken in conjunction with the acconpanying draw ng, in which:
[0014] pf wafers mergimgiheosskomdi grouppofivadfera npg itk ifamwgroaesﬁkdfa&m@ag% el gsuch as

I BM which also incorporates the features of the present invention; [0015]

FIG 2 mprepeesgsanciededdn theffirstseqicatd csr@te%& ft SRould hi8o Eéfﬁdp%ec@itc;cﬁfx% ﬁtth'f':l G 3

Runcard according to the teachings of the present 1nvention;

|11 st r Avesromprefde hovo ieh ol b Gork b R6ssh M Alan¥i RBG SRy O 2

"Lot" of wafers being processed according to ncar it
condi t i eontinue according to the first sequence of steps or processes.

[0012] The foregoing has outlined rather broadly the features and technical advantages of
the present invention in order that the detailed description of the invention that follows may be
better understood. Additional features and advantages of the invention will be described
hereinafter which form the subject of the claims of thé invention. It should be appreciated by
those skilled in the art that the conception and specific embodiment disclosed may be readily
utilized as a basis for modifying or designing other processes for carrying out the same purposes
of the present invention. It should also be realized by those skilled in the art that such equivalent

processes or methods do not depart from the spirit and scope of the invention as set forth in the

appended claims.



[0017] FIG 4 is a flowchart illustrating the process flow of the present
invention; [0018] FIG 5 is a logic diagramillustrating the process of
FIG 4; and [0019]. FIG 6 illustrates the process flow and | ogic control
for providing contam nation control of processing equi pnent used for a
Split Runcard manufacturing run. 8 DEFAI LED DESCRI PTI ON OF | LLUSTRATI VE
EVMBODI MENTS [ 0020] The maki ng and using of the presently preferred

enbodi ments are discussed in detail below It should be appreciated,
however, that the present invention provides many applicable inventive
concepts that can be enbodied in a wide variety of specific contexts. The
speci f i BRIEFDBSCREPT 6N q-g@ rely illustrative of specific ways to
practice the inventi orllq,jogn dlgﬂAﬁ@?«F?mt the scope of the invention.

[ 0021] ,TE}? present invention will be described with respect to preferred
enbodi miHY i n Er agpese remplelcantesthndis ot prosht AR at Al Bahdige ski!|ed
in the ghre'éﬁéf%gg‘%dem waf ;{wpr(g&e;ﬂdpg plant is conprise of equi prrent fo][
carryin ’ a¢cye now miade toothe dolfdwaheidsc : er..or "Lot" o
waf ers such as for exanple one or more. 300 oo ek pirintdnfadnitthe » gdi ¢ on
to i ncRef@mpanyerp drpwing} infwdiichrany various and different processes, it wll

al so be appreciated that it is not unusual for many of the processes (such

as for | e, Ki et.ching and depositions) to be required several
times dg’}su g th}g@ﬁghs r@éﬁ‘iﬁ‘%ﬁﬁp fp ppeioniof a SeVicwepdern (wch AEMEMPShich @ P! es

only of; of. the necessary wafer processes include various deposition
pr oces_slélgorfp:gr\r,]gf:eﬁt}}ﬁ ﬁﬁ“’ﬁ/ﬁet Spigsant pivaptiemd Spi n- Coati ng. Li kew se,
phot oresi st coating, lithography with many different reticles or nasks,

conver t 0AtFl of tHIG. Pl @ shsbtid &p?esémﬁl%n%?%eq}fg Q}i(cTegotaar“eSp?il”l Rl:,t\gzllrld )

according to the teachings of the present invention;

[0016] FIG. 3 illustrates a method for determining the order of wafer processing for a “Lot”

of wafers being processed according to a Split Runcard or split condition;

[0017] FIG. 4 is a flow chart illustrating the process flow of the present invention;
[0018] FIG. 5 is a logic diagram illustrating the process of FIG. 4; and
[0019]

FIG. 6 illustrates the process flow and logic control for providing contamination

control of processing equipment used for a Split Runcard manufacturing run.




known processes. Further, dependi ng on processes subsequently required by a
wafer, it may also be necessary that a process be carried out in a very

| ow contam nation environnment for some purposes whereas higher

contam nation | evels may be perfectly acceptable for carrying out the sane
process for other purposes. Consequengly, the processing plant may include
two itens of processing equipnent that are exactly the sanme and carry out
exactly the sane processes except at two different contam nation |evel
designations. The particular material recipe of the deposited 9 materi al,

or etching materials and other parameters, may al so vary significantly from
one op%ﬁii Bto anot her. [0022] Thus, it is seen that a huge anount of
data co A{g PHESGRIPTUGN SIFE & S 558R A TINEENMBODIMENESSUT es, t enper at ur es,
contam nation |levels, etc., nust be carefully tracked and recorded for any
speci fi t omagy turi run. To this end, a predefined order of
proc ess;mr?g@'l st epghﬂfc%lgiaggé@éug Eﬁgﬁ’g Rigsertly prefreredgmbpdiatents ets dissussedin deltes]

vari ous C he required equi pmrent and a record of these different
par anet le)?ggi g‘sstﬁig/‘%‘fié’ %1 PP 8}“8%6% hgpeYersthat the prasent mventionpgovidas nodhy applicable

sem con%,gttltgyecge\éi fgha For each manufacturing or production run, this

i nformation 1S TT8tdtrtsarbe erhodied|in 8 avids vasietyRfspenific ConfextsRume gpadificv | | al so
i ncl udec[%ggqcui&;i c,)Ds of the wafers used in the process along with other
speci fi SEPAHEFHR diseirsedara merely iWugeative pf geeifiofways RORaGIcE theGftnRHE RLd SUCh as
equi pnent. .l D' s and desi gnated contam nation | evels) and the materials used
such as“?‘ﬂ%mtﬁi’ﬁﬁﬁﬂp&@tfﬂ}eem{enﬁme of manufacturing, etc. Consequently, a
Runcard is used only once even though the manufacturing process for

manuf acfoo2ding PPYe PrédehEin ] uct or, devi.ces may be used repeatedly. The
predef i ned sequencﬂé of a‘é?lﬁg?}lglﬂggee sfrbbegd’ﬂ T5tPeeHe Paefefrgshrsphodinengs inad

specific context. As will be appreciated by those skilled in the art, a modern wafer processing
plant is comprised of equipment for carrying out a large number of different processes on a wafer
or “Lot” of wafers such as for example one or more 300 mm silicon wafers. In addition to
including equipment for many various and different processes, it will also be appreciated that it‘
is not unusual for many of the processes (such as for example, masking, etching and depositions)
to be required several times during the manufacture of different semiconductor devices.
Examples only of a few of the necessary wafer processes include various deposition processes
including CVD, Sputtering and Spin-Coating. Likewise, photoresist coating, lithography with
many different reticles or masks, converting of the photoresist to a mask and etching are all well-
known processes. Further, depending on processes subsequently required by a wafer, it may also
be necessary that a process be carried out in a very low contamination environment for some

purposes whereas higher contamination levels may be perfectly acceptable for carrying out the

same process for other purposes. Consequently, the processing plant may include two items of

processing equipment that are exactly the same and carry out exactly the same processes except

at two different contamination level designations. The particular material recipe of the deposited




materials required for a particular effective and efficient process may be
used for an extended period of tinme to manufacture thousands and

t housands, or even mllions of units of a particular sem conductor device.
However, as di scussed above, since the wafers are different and the other
materials are consumabl e and may be p%ovi ded by nore than one supplier, a
new Runcard will be required for each manufacturing run. [0023] In an
attenpt to continually inprove yields and performance of a successful

manuf acturing process, fine tuning of the materials and process is not
unconmmon. Ho;./vever, it is very inportant that a proven successful sequence
of st epmatenal, er ételling mateH&ls an®bther ﬁ%}ad% | 0Cess

engi neer is quite cgertai n t hat %rhpg@?er%ée}-@’tu i rllgq;oafy#%;elh%)arnggg?g‘ N el
t he desbpeatiohQo bkt S. Therefore, if a new experinment or research
concerning an altered process or material or request is to be tested, for
pur poses of control, and conparison, it is advantageous to process a "Lot"
of waf ef¥%In t WS- bissecn thate Huge stount of dpte covering te \AHOMDrédekdes, hatbrigxanpl e,
preferably be processed exactly according to the proven processes and
successPIFPSUEEfg@peratresf cantmiinatondosehpétc., ikt telBrefIBAidi& £ Rt 1S
being tested and eval uated. The second or control group of the "Lot" wll
be pr oceaswecifit anomatic manufeteiigath."es tad el £ &?&E&de& ?f%ééss'ag%t W t he
original proven process w thout exception. Thus, all o e di ences

and r esfirpecegogd vefer thdmadtaialRRipes Fdpehd Jaﬁ%ﬁs BksSEGRY P'qu{rgdl DSl k 6{5)1‘; 4]

solely due to the experinental change in the process or recﬂb“e[’é’.len

Prior tardche qftlesediffeieny itirh&tBrs is’:\dy{)ic%pgvggggg @kag{éﬁﬁggﬁggﬁn%s to the
e y e r

first group of the wafer Lot weré hand franual |y
assi gni samic@dungesdevice Fodach Hﬁnufacturing or production run, this information is listed and

yield

| controlled by a “Runcard.” A “Runcard” will also include specific ID’s of the wafers used in the
process along with other specific information related to each piece of processing equipment
(such as equipment ID’s and desi gnated contamination levels) and the materials used such as the
manufacturer, date of manufacturing, etc. Consequently, a Runcard is used only once even
though the manufacturing process for manufacturing particular semiconductor devices may be
used repeatedly. The predefined sequence of actions used to control the equipment ID’s and
materials required for a particular effective and efficient proceés may be used for an extended
period of time to manufacture thousands and thousands, or even millions of units of a particular
semiconductor device. However, as discussed above, since the wafers are different and the other
materials are consumable and may be provided by more than one supplier, a new Runcard will

be required for each manufacturing run.

[0023]) In an attempt to continually improve yields and performance of a successful

manufacturing process, fine tuning of the materials and process is not uncommon. However, it is
very important that a proven successful sequence of steps, material recipes, etc., not be changed

until the process engineer is quite certain that the fine-tuning of the process will yield the desired



equi pnent and using a manual node rather than an automated node to process
the wafer Lot according to two different processes. Unfortunately, it is
estimated that using a nanual node to process a wafer Lot according to a
Split Runcard typically results in a 20%increase in MOs (mssed
operations). An MO is defined as a FAR operator's m stake that results in
the wafer being scraped. Typically m stakes include selecting the wong
equi pnent and/or material recipes as well as subjecting the wafer Lot to
the sane process twice (i.e., double processing), etc. {0025] Manual

handl i ng of experinmental test runs carried out concurrently with a

predef i meslts. riderefdre,rifimnévaexperia@ng sHiedeash abs #h ARERSRECYs MARReriabbNg
automatic systenms. As an exanple, an MES (nmanufacturing execution systen)

usi ng t insuésBld tEbd/testad 6 H@Pdse of @8Rl SRIphYsonOf iy a;ak'ar{t%emfxé 8rocERYI PNt
| man I ng st

operations and process conditions for typica ur act uns, nu

still depandfeifesiigfivd b i t..and nua contr ol
of many operati gneil aimﬁ'i@%%gf%%%ég% g\éﬁgﬁ@rfongﬁmpe,prﬁf?ﬁ%)&%e can be

d w ' t t h t h ss fl [ t
DS or Theer el st ol R Nen o st EeRyheen S afone Sl he

MES W | g, f. ihe necessary information to conpensate for the
contents of t Eéemg 3@3 h(r: Feﬁafa'ts S5ing gesg%ﬁafi %Yad??ée‘{i [ﬁ‘ei Sheqnd 9E condiod 18P ot cessi ng.
That i s« essi controlled by the "Split" Runcard is tracked as a
" dynam é%%ﬁghgﬁrggeqsgeéisﬁ&gawg‘ e F?‘PW%‘ME egﬁ"ephiﬁ mall followetheprigiptlocesses
for spe 10%:9 xﬁursg)os s such as sks reci pes, neasurenent specifications,
etc. CoRSSGURRETSy WipRw exreption s Thysegll ofthe difierancessind gesults teood acbadhbaweert i on
IS provi deﬁj or contéolled manual |y by the FAB operator. Further, after the
the Tirst and second groups will be solely due to the experimental change in the process or

recipes.

{0024} Prior to the present invention, all experimental process changes to the first group of

the wafer Lot were handled by the FAB operator manually assigning recipes, ID’s of the
equipment and using a manual mode rather than an automated mode to process the wafer Lot
according to two different processes. Unfortunat;aly, it is estimated that using a manual mode to
process a wafer Lot according to a Split Runcard typically results in a 20% increase in MO’s
(missed operations). An MO is defined as a FAB operator’s mistake that results in the wafer
being scraped. Typically mistakes include selecting the wrong equipment and/or material

recipes as well as subjecting the wafer Lot to the same process twice (i.e., double processing),

etfc.

10025] Manual handling of experimental test runs carried out concurrently with a predefined

normal manufactured run has also been necessary when using automatic systems. As an
example, an MES (manufacturing execution system) using the IBM SiView system to
automatically control Lot flow, equipment operations and process conditions for typical

manufacturing runs, must still depend on significant FAB operator involvement and manual




processes controlled by the "Split" Runcard have been conpl eted, a "Skip"
operation is often necessary since the "Split" Runcard may have repl aced
one or nore of the original processing steps. Therefore, if the replaced
operation or processes are not skipped the "Split" Runcard wafers will be
subj ected to doubl e processing and wi{{ al nost certainly be scrapped. Thus,
it is not uncommon that a "dynam c branch request"” causes or results in a
| arge nunmber of problens for the process flow and ends with a | arge nunber
of processed wafers being scrapped. A mgjor cause of the increased nunber
of problens is that the "Split" Runcard as used by the prior art processes

only i nebuiif hasy epeetiohginavitictat AiR0sh § %R8ndHSpRPInRarAlcad 6 % @l OF the
necessary definitions and attributes of the tenporary processes much | ess

the contianiBMSiView 8REdng N8 chAds iRfprodefenRab resent. invention
provides a fully automated ?gchnipa%e for Hllm qg’mae“@ggf’f‘ﬂ°‘9ﬁuﬁ§é’f%°%i ch

difi $ I.ani f J .that th
nocessary uT or ot o Srofie e MRS o P &t P ReHl B ascs

i ncl udi L nat i | S t.i ) fl . .[ 0026
ot or 11 ey iy o e g ARl eI o g p e pmssioe, | Bl

Si Vi ew | orati the pre i nvention. As shown, there is a
Si Vi ew @?@%%%%%&%ﬂ%‘fﬂ&%%’?@% I@{{I}% Ryncard 13 fracked apa fidymamig tranchor  an MM
(materi r3, dpternal table or DB (database) 12. MVDB 12 exchanges

i nforma |%&%€mﬁ?ﬁ”%lrfgﬂﬁf5“? prampre diffsrentiprosatsesfonspecifie pumesesisuch AVhIBks,

(aut onntre%g esman'gleri al handl,lin(tl syste 16 as received fromthe SM

(speci fi catron *YENSYepscieations, gich Sonsparently, the process flomoandshdRmissiag data aw
table data. as recejved froma first or Split Runcard of this invention to
be di scﬁgi1 ratien 1s preyided o gentiatled maheallyrbydlesEAB ngémeer Further, after the

processes controlled by the “Split” Runcard have been completed, a “Skip” operation is often
necessary since the “Split” Runcard may have replaced one or more of the original processing
steps. Therefore, if the replaced operation or processes are not .skipped the “Split” Runcard
wafers will be subjected to double processing and will almost certainly be scrapped. Thus, it is
not uncommon that a “dynamic branch request” causes or results in a large number of problems
for the process flow and ends with a large number of processed wafers being scrapped. A major
cause of the increased number of problems is that the “Split” Runcard as used by the prior art
processes only includes basic equipment data and does not contain or relay all of the necessary
definitions and attributes of the temporary processes much less the contamination designations of
the equipment. The present invention provides a fully automated techﬁique for using a “Split”
Runcard which modifies and enhances the MES at the beginning of a process run so that the
necessary information is available for all of the Split Runcard processes, including the correct

contamination level designations or flags.

[0026] Referring now to FIG. 1, there is a block diagram of a portion of an IBM SiView

system incorporating the present invention. As shown, there is a SiView server 10 (available




requesting the experinental test run can provide information and data
concerning the necessary changes to the FAB operator by neans of a nessage
or note on the workgroup server 22 that the process will include a Split
Runcard application 24. Likew se, for admnistrative and nanagenent
purposes the Split Runcard may includgthe name of the process engineer, a
Runcard | D nunber, or perhaps even the tel ephone nunber of the process

engi neer in case of need for imediate support. Thus, a Runcard server
(wor kgroup) 26 can be used to act as a control center for inform ng the
FAB operator that the run will include an experinmental or test conponent

i.e., tiel ihéludi ] for releasin rocessing data to the
(SM ( speci fi?g{l?ggdl%ﬁgger 43 %gaﬁ? B&@ﬁ (frﬁ%’"&@‘a@@g‘ﬁg@!@lﬂ@magﬁ%

Connect (datdbyse) 1 L0DGAEH t he . Runcard process data will have the sane
format as the)nor nal prqgtg;ééshfn%eét"éﬁﬁwﬁlﬂ“d%‘&‘ thy RIDs(seal time Sisyatehing)yidtaay Si nce

all of ¥ I ripute data is included. In addition, the Split
Runcar d WQ‘I‘I?H:’SA%'%%%&E ngﬁéﬁﬁgﬁfgyﬁﬁtﬁméﬂ fras reoeivedfom mieaSMY(spebificdVeS

(manuf aglHr execltion system) to assure that the wafer run will include
two dif anr gﬁpqg'r 2\5‘8@5 W&“PB’L?F@QO(SWQS Rumnsl fertablbdata a5 FRbived st 8354t 9 and
one forggﬂq{u%é{)ﬁrh ntal processing) and will evaluate the contam nation

| evel Si-gnat | ghs SdRvantian fo kerdiscossed beri ABthnesbtnPREMRE plReR3gHR& t hat there
will not be.a contamination msmatch between the wafer, the &qul pnent or
the FOUSTAGHIG T experigsntal tegomd can provide OFem5dtidg a8d daty H&dcgﬂxg{ i H%”a'

pr ocess@gﬁg%gggg%ﬁnt to the rejoining or nerging of the &[I? Par Lot
and th iFéYB eneratordiyaneans bf a s pdb (o &f ind RRAG Loty P S 10 al so
includes a storage area 13 or table 28 %4(\)4; t he Splil“{ n a{eé'ngisﬁ‘f‘{tgethat
al | ow tRfecstWalkbingludea SplitdRynosrd application 4.t Eik%iéé For Q@ﬁﬁig{rgt{ t he wor kgroup

server 22 information concerning neasurenent data. Vﬁém%pl it
management purposes the Split Runcard may include the name of the process engineer, a

Runcard ID number, or perhaps even the telephone number of the process engineer in case of
need for immediate support. Thus, a Runcard server (workgroup) 26 can be used to act as a
control center for informing the FAB operator that the run will include an experimental or test
component (i.e., the “Split” Runcardj as well as for releasing processing data to the SM |
(specification manager) 18 through the ODBC (Open Database Connectivity). Consequently, the
Runcard process data will have the same format as the normal process data provided by a split
SiView system, since .al'l of the correct attribute data is included. In addition, the Split Runcard
will include the necessary information required by the MES (manufacturing execution system) to
assure that the wafer run will include two different processing routes (i.e., one for the normal
processing and one for the experimental processing) and will evaluate the contamination level
designations of the items of required equipment to assure that there will not be a contamination
mismatch between the wafer, the equipment or the FOUP during the split condition proceséing or
during its normal processing subsequent to the rejoining or merging of the Split Wafer Lot and

th i .
€ production run wafer Lot. The MM (material manager) server 10 also includes a storage area




Runcard raw table 20 and the Split Runcard result table 28 of the MM server
10 can be used as the data exchange interface between the |IBM Si Vi ew
system 10 and t he workgroup server 22. The Runcard watchdog 26 al so
‘reorgani zes and- stores the raw Split Runcard information or information
recei ved fromthe workgroup in the MY4uncard table 30 i ndexed according to
the correspondi ng Runcard. Thus, the data resulting fromthe conditions set
up by the Split Runcard is stored in the appropriate indexed |ocations.
[0027] Thus, the systemaccording to this invention provides benefits such

as inde e tjon of the workgroup server or workstation 22 and the
VES whi S 7 e AR iR nspulisgbrtaiow I Rupcodmtaidor opers D witen { he
MES i s ga% or i ntenance and also allows the MES to continue operating
when th @WBH?&T%’@M@P'T ?3infowatidweoncemingeranrement iatas Thts MeFplit hi S
invention remains fully conpatible with the AVHS 16 and RTD 14 which all ows
t he AvHBURCard rav tabiesd( anl thy Splitdmf-erd revak eibld 28t o3 M S¢rvdrh® oI §2q §ONt i nue
real -tinme dispatching a Split Runcard Lot with a nornmal or standard Lot.

10028] the data exchamgslinterfadecbetien tRTBM SOWeR sy 16 Inddk | [rjePy£nti on
when based on an [|IBM SiView systemis guts))s(t ant i a‘lll y ?Vso t%%lms%rr})gpgé in the

unrodi f TiedRunBAdd Siatiheog 3¢ 516 PBorghiiss andbed:&s the i intBinlatiofyncard Lot
can be automatically tracked ig-rl‘;:l and nout, rof tﬁ?%@gﬁ%%f”?ﬁ“%ﬂ%\s for the

full  hiinfomytioreeasiebdFone tidiviTERbug ﬂtﬁemﬁgﬁﬁﬂg@gg@géﬁg SooRfiGe si ng

times, wafer quantities, user, recipes an or

future amebpoating Wiheddd ITHES thi8ta ré’sfuﬂﬁxg%%ng&,g hﬂmﬁtéodﬁ[s?tat I t{. 6|h gﬁiifc gﬂ) ity to

record and tune an experinent as neceSsary. BCE fully

aut omat is 6toRIdqs 8RS SAD i d d from70%to 80%while at the same
time, reducing thgﬂgﬁn‘oe? ofé(gggag{%%%d wafers (i.e., MJs). Qther advantages

i nclude using the
[0027] Thus, the system according to this invention provides benefits such as independent
operation of the workgroup server or workstation 22 and the MES which allows the workgroup
server 22 to continue operating when the MES is down for maintenance and also allows the MES
to continue operating when the workgroup server is down for maintenance. The system of this
invention remains fully compatible with the AMHS 16 and RTD 14 which allows the AMHS to

automatically transfer wafer LotS and for the RTD to continue real-time dispatching a Split

Runcard Lot with a normal or standard Lot.

[0028] As an example, the type and flow of proven data of this invention when based on an
IBM SiView system is substantially is the same as in the unmodified IBM SiView system. Thus,
data related to the Split Runcard Lot can be automatically tracked in and out of the system which
allows for the full history record of equipment ID’s, contamination levels, processing tin;es,
wafer quantities, user, recipes and other data to be saved for future analysis which gives the
process engineer greater flexibility to record and tune an experiment as necessa'lry. In addition,

the rate of fully automatic processing can be increased from 70% to 80% while at the same time

reducing the number of scrapped wafers (i.e., MO’s). Other advantages include using the



14 wor kgroup server 22 to support sign-off flow Separating the MES from
the sign-off flowallows the MES to remain focused on the resulting data
including the Split Runcard data and keep the system sinple. Furthernore,
since the workgroup 22 and the MES are independent, it is not necessary to
al ways use the sanme MES (manufacturing execution system). That is, a
process engi neer can use the workgroup server 22 to run a follow up
experiment by porting the new Split Runcard data to a different MES. |f
different ID rules or other paraneters are used for the Split Runcard
processing data, the variables in the MES can be identified so that other

Cl M ( comptkgeaup seavee2Pr tatseshortRipaf 67 luwi g t E‘?‘%Po e Q

support or integrate thgq)lgun(i:g;rd Lot da aariﬁ“%(%g‘ggﬁ efngr r isl%k Onfg%g‘?gﬁqﬂse 2
I tHeMES 6 redhaint biSthl j d . lij I it

al ong wt rethaintfbQIs€d biSthk L‘ésﬁﬁﬁx?"l‘lﬁﬁq%dgﬂﬁgéefg& S@'il&lﬁ%:arld 043{32{“4%6% éﬁ%as :

interfaces with a normal Runcard or pre pfoces wn, a

porti ongywt le€ 1 I e .32 that, ag an _exanple only,
origi naIS>IQ; n} ﬁg?gdqetgﬁh?ﬁggr’@? J%rtp ; %gécg? ?%%apdgfee%ggife ‘Bé‘&?@é‘%“é’t’é‘t‘éﬁ"tSG, and

"t me- epgle ed to al.so incjJude a "Runcard awar eness”
or int e?%ﬁ?)st%@tg3}3&8‘?a%c‘?‘?%nﬂle}gggﬁﬁnﬁﬁufg‘iﬁ’%ngaexwpf‘éﬁtﬁw- tihet ifef recespt  whi ch

istob cording to the predefined route (i.e., the normal or
non- Spl ﬁgmﬁgﬁ%zlﬁlggﬁ%t OTKEL AU 5‘168‘129 n&fpllowrer exprainspt byt paRingthe dew Splitt 0 a

differe f. processi sjeps as will be discussed below Al so -
i ncl udegh?(%?&ada?aéﬁla’l‘ﬁﬁﬁﬁ‘?@ggﬁ feittentdPatles oxqthes pammeltirs e baicfor @k plites  t he

"hol d" I{%‘ca&{m non- SRIit Runcard Lot so that the non-Split Runcard Lot

fol | ows the orPETHas S thewsiablaginghe MES anddidentifict] pr thatesiser AIMstappd& Whi | e
al so skjpping, the Split Runcard Lot portion past process 36. Thus, when
the no n‘-"%%ﬁt% nghiysiemmsrr ussshe fata pr ppws dnigtegtatnthaRuAyd Lételatano Lot s
(Split Runcard Lot and non-Split Runcard Lot) are rejoined or nerged and

t he requwdzend Referring now to FIG. 2 along with FIG. 1, there is illustrated a Split Runcard life
cycle as it interfaces with a normal Runcard or predefined pr.ocess route. As shown, a portion of
a predefined main process route 32 that, as an example only, originally included “time-start”
action or step 34, process step 36, and “time-end” step 38 has been changed to also include a
“Runcard awareness” or interrupt step or action 40 which puts a portion of the wafer Lot which
is to be processed according to the predefined route (i.e., the normal or non-Split Runcard Lot)
9n “hold” and switches the Split Runcard Lot to a different set of processing steps as will be
discussed below. Also included is a “Split Runcard Lot complete™ step 42 which also releases
the “hold” for the non-Split Runcard Lot so that the non-Split Runcard Lot follows the original
processing of the predefined process at step 36 while also skipping the Split Runcard Lot portion
past process 36. Thus, when the non-Split Runcard Lot completes the processing step at 36, the
two Lots (Split Runcard Lot and non-Split Runcard Lot) are rejoined or merged and the required

processing time is noted at the “time-end” step 38.

[0030] Parameters that must be considered when generating a Split Runcard include as

examples only:




processing time is noted at the "tinme-end" step 38. [0030] Paraneters that
must be consi dered when generating a Split Runcard include as exanples
only: 15 [0031] Awareness of a Split Condition and Notice of Conpletion of
Split Condition. It 1is inportant to provide a process or nethod for the
process engi neer to provide notice orfg awareness of the Split Runcard to
the FAB operator and of course the MES or manufacturing execution system
such as indicated at step 40 in FIG 2. It is also inportant that once the
"Split Runcard" processes have been conpleted that the MES automatically
executes any operations necessary to reposition the Split Runcard Lot to a

proper poafjus fQWahPSeE T o) sin g)io | p acconplish this, the
normal or non-Split Runcg?g&iltgp n@&%gé’ggﬁ? C‘a?'g‘ﬁynaleﬁanﬁ $PiftCongitidn. Je  put
in a "hlighporgdn@t . as indicated at step 40) just prior to beginning
the requir ed pr o%bggélgégggfeﬁgﬂéméﬁh? r the precasEengiast wmovide nodise bENt | ONed
above, & ARSTN g f the "Split Runcard" nay be provided as a "Lot
Note" from't %%P%gc%lg?ug%g%@ﬁ FpB pserterand of cwpsesbe MBS or&&nﬁﬁcthhﬁ:% MES. To
avoi d C8&E#§i%”tas tg what alternate processing or Split Runcard should be
carried out 1irSty SWHASRdiratednt piendp iEIG. 8. fids alss impariahythtcs SRkblit

Runcar dl'iuf or.,a Lot with respect to a specific operation. Once the "Split
Runcar d U3} Rrqcsstenbaye beenrcompigidthetthe MEScargmatichlBexcedtdd My oBbrafibRY 1S set
or trigﬁgred to cause the systemto automatically skip the malin route

f unct i ofFeEIA¥ 1O Eepeytigrsthe Balit Runchreilng to prbpa AR ol ﬁ%seﬁﬂéﬂt&n%&é% ﬂ‘gn ce of

pr ocessli?eim%c[ 003){2{%1 l?pliibt Runcard Execution Sequence. Si'hce't
the var ceperidthis fhe nomal oebRSplit Rufdar@L ¥ bhédesdise Al inShhk L& and
since assuring the proper sequence for both essifig §m4n){ln(i'outewllﬂ)é

put in a “hold” status (also as indicated at step 40) just prior to beginning the required processes

of the “Split Runcard” processing. As mentioned above, a message advising of the “Split

Runcard” may be provided as a “Lot Note” from the process engineer by the workgroup server

22 to the MES. To avoid confusion as to what alternate processing or Split Runcard should be
carried out first, a preferred practice is to issue only one “Split Runcard” for a Lot with respect to
a specific operation. Once the “Split Runcard” operation has been completed, a “completion
claim” or flag is set or triggered to cause the system to automatically skip the main route
function or process 36 that is being replaced by the Split Runcard processes.

[0032] Split Runcard Execution Sequence. Since the sequence of the various operations

or treatments of a wafer is usually critical, and since assuring the proper sequence for both
groups of a Split Wafer Lot can be problematic, a good procedure is to execute o;;erétions or
steps from the smaller number of operations to a large number of operations. For example,
referring to FIG. 3 it is assumed that a wafer Lot has wafers with ID numbers 1 — 10 and the
wafer Lot is subdivided or separated into a first group of wafers with ID numbers 1,3,5,7and 9
and a second group of wafers with ID numbers 2, 4, 6, 8 and 10. Thus, even though the

condition | indicated at reference numeral 40 which processes wafers 1,3,5,7and 9 is listed




groups of a Split Wafer Lot can be problematic, a good procedure is to
execute operations or steps fromthe smaller nunber of operations to a

| ar ge nunber of operations. For exanple, referring to FIG 3 it is assuned
that a wafer Lot has wafers with ID nunbers 1-10 and the wafer Lot is
subdi vi ded or separated into a first qggoup of wafers with ID nunbers 1, 3,
5 7 and 9 and a second group of wafers with ID nunbers 2, 4, 6, 8 and 10.
Thus, even though the condition 1 indicated at reference nunmeral 40 which
processes wafers 1, 3, 5, 7 and 9 is listed 16 first, condition 2

conprising wafers 2 4, 6, 8 and 10 indicated at reference nuneral 42

shoul d Bt cendition 2ebniprisittg viatbrs 0yve.d5, BYing 00 eHickdagd aBre@e?edc@ﬂ ﬁxg?@‘z ?&gﬁl‘he whi ch

al so processes wafers 2, 4, 6, 8 and 10. Condition as I ndica at” 40,

whi ch pexsceted Gt m%@bﬂdﬂltiﬂ ﬁasjindléate@at 44, 9 igh gls ro%&%gsl\ﬁﬁ%rg%u%%d§ be

Finally, condition 4 which processes all of’ t

execut eahd HX tGundiiondiak irﬂ'ib%te@l att: %% Wa} er%gé}se%cl{%lrg %lb(g IBI' 3038% h/,e nggﬁ% E:tll on is

used to treat or process al

Managengtcuted ncard” ast ne Lot group must be
in a "hol dﬂteorﬁﬁﬂ]yac nﬁ?@ndﬁ VE‘iiﬁolglp steﬁs‘és ﬂ%“ﬁﬁw SLY; %?WIX‘%F g¥EPUiRsl

pr ocessgrbr cbhifiidas | t  be o not only all ow proper analysis,
but also 1o asééu&r’c'e1 t eawgﬁ’f'eﬁlc B@r@?‘?g EEEﬁ’at%?Pl%Wédtﬂf%t)fmfpm.ssdﬂﬁlsequence

so that bfag; ined Lot groups are correctly positioned for the next
processi ng step '0034] Conpatibility with -Miltiple "Lots". For analysis
evaluation of test results, it is desirable that a "Split Runcard Lot" be

"bat chel#03%r  r Q- Tink ManaosioRy. SHRGESPLORuRERHHELHOR 150!

non-Split Runcard Lot) and when 300 E%HFCUP equl pnent |§nﬁseégﬂmP%mﬂ

possi bl ke in@ “hold” or “wait” condition while the other Lot group is being processed, the Q-time must
be managed to not only allow proper analysis, but also to assure the skip operations occur at the

right time or sequence so that the recombined Lot groups are correctly positioned for the next

processing step.

{0034] Compatibility with Multiple “Lots”. For analysis evaluation of test results, it is

desirable that a “Split Runcard Lot” be “batched” or run with a normal process or production Lot

(i.e., a non-Split Runcard Lot) and when 300 mm FOUP equipment is used, it is possible to
process a Split Runcard Lot and a production Lot in the same FOUP if the attributes, such as the
route, stage, operation, equipment ID and equipment track recipe of the Split Runcard Lot and
the production run Lot are the same. However, since a “production Lot” will be put on “hold”
while the Split Runcard Lot is being processed by the alternate sequence of processes, and then
the Split Runcard Lot may be required to “wait” while the production Lot is being proces_sed by
the original sequence of processes, it is necessary that the equipment controller for the FOUP
immediately recognize that the production Lot is on “hold” and the Split Runcard Lot is

waiting” and continue processing along the predefined route. Otherwise, the processing of the

combined Lots will simply stop.




process a Split Runcard Lot and a production Lot in the same FOUP if the
attributes, such as the route, stage, operation, equipnent |ID and

equi prent track recipe of the Split Runcard Lot and the production run Lot
are the sane. However, since a "production Lot" will be put on "hold"

while the Split Runcard Lot is beingqyocessed by the alternate sequence of
processes, and then the Split Runcard Lot nay be required to "wait" while
the production Lot is being processed by the original sequence of
processes, it is necessary that the equi pnment controller for the FOUP

i mredi reg§&ﬁ§ hat the. prod ion Lot is on "hold" and the Split
Runcar 3{0@&05! is vvaslz‘LteYv%ﬁe"e Ah r g’%’ﬁ‘?f“ﬂ?@'ﬂﬁ%é@%i%@“&%ﬁgﬁtm39@ maef i ned
route. Qxherwse, t rocessing of the conbined Lots will sinply stop.
17 [003 'eﬁf\ﬁ?ﬁ%ﬁ/&aﬁi’@%@?@wnm &hrathe MBhyilbrew hgupgidedeo thaeitican get f or
300 mMm oge{ations is conplete automation, and since the MES will now be
upgr ade¥F ¥ g MmanpeeaSplit Runeard Let, thec\YHS agd dapSpiting syRtencehodldlatiobet he AVHS
and di spat ching system should al so be upgraded to recognize and include
the reqiRgFdsd I scegmizetsad shide tRuaqurethehs bf weiSpkit RemarelétHhilelgBferslingPat chi ng
list. 10036] Determ ning Contam nation Levels. Finally, the contam nation

| evel o@%fi’@mﬁ?hlmhstor flag of a Split Runcard Lot cannot sinply assune the
contam nation |evel or flag used by the main route production Lot since

doing s uld } e equi pnent ysed for |ater processin or

oper at ilg?ljsé? Théfeg%{n?m '\%ua(tf'l%"a{? "'Ifg‘f’“ 2‘8?5‘%‘%1 ‘H%!&’gﬁq‘)@é‘@m%ﬁtﬁ% levﬁeige@mbmi bl e
wth t [ o1t T ires which may well be different than the

equi pnehﬁtﬁgs% gg ggfy&tl%‘h“éa‘ﬁig‘g GAPPHHmPlY psumedhe exntaspination level peflagysed buthe t hat

the ME i ncl ud et hod for determning the
%nﬁn %ﬂtg proguctlon(io%smce oing so could contaminate egquipment used for later processing

or operations. The Split Runcard Lot contamination level must be compatible with the
equipment it requires which may well be different than the equipment used by the production
Lot. Consequently, it ns necessary that the MES should include a method for determining the

most appropriate level for the Split Runcard Lot contamination flag or level.

[0037] Referring now to FIG. 4, there is a block diagram illustrating Split Runcard

processing steps according to one embodiment of the present invention. As shown at step 50, a
multiplicity of wafer processes used in the manufacturing of semiconductor devices are

provided. A main processing route or sequence of actions or steps including a starting point or

initial action and which includes treating or processing a “Lot” or group of wafer with selected

ones of a multiplicity of wafer processes in a selected order is defined or set up as indicated at

step 52.

[0038] A second sequence of actions or steps which includes at least one of the provided

multiplicity of wafer processes is defined or set up by a Split Runcard as indicated at step 54, and
a multiplicity of wafers or a full “Lot” is provided for processing as indicated at step 56. The full

Lot of wafers is suitable or adapted for being subdivided or separated into a first Lot such as an




nost appropriate level for the Split Runcard Lot contam nation flag or

| evel . [00371 Referring nowto FIG 4, there is a bl ock diagram
illustrating Split Runcard processing steps according to one enbodi nent of
the present invention. As shown at step 50, a nmultiplicity of wafer
processes used in the manufacturing ofgsem conductor devices are provided.
A main processing route or sequence of actions or steps including a
starting point or initial action and which includes treating or processing
a "Lot" or group of wafer with selected ones of a nultiplicity of wafer
processes in a selected order is defined or set up as indicated at step
52. [ 0oSBRermegigkomrdpheRueack [of amtd $c00ed Dot saéteRS AdRhalprhdiclidfes, at | east
one of the provided nultiplicity of wafer processes is defined or set up
by a SplPreceRingaditie rauitiplivdiy@a RanL étof Sa8hs RAnerAnl: itfﬁglix{'{iﬁlaktﬁnt X dgf af ers
or a fulﬂl "Lot" is provided for processing as Indicat ed at s ep "%Fhe
full Lde fost seqieRccsoficeritslbi I i subdi vi ded ot
separated into a first Lot %Eléﬁs éagsm(gﬁﬂ%g&g;?%g%i ?‘gﬁ 0 PYpt alesig this mai ¢ ar g

Lot andreutsSaGendnbodf asld roduction Lqt. . Processing of the
nul tiplicity odrm:]9 ul | Lo(t;&b ﬁg?uggéewgtegﬁgﬁntgmt?%%&% begianing theingkt act i on

d fol beyosssi ' : f t ti i ndi cated at st
S5, AL o B o TRy P s hegrl het omipliogof
cvont ae o RERRhG bl B ani s s e it £ Lot or
mul ti pl kGl fers . SIE#)di vided into a first group and a second group
and pr ocesfél}i%sgjcg?rﬁ@ﬁgo ﬁﬁer SPl‘t wGard” ebrcrrd sequense of aptinns asshowein'tipdki 643
Runcar dy 0t qsecond seguence of actions as shown in block 63 while the
second group i patrURHPYtinte gohetd” sendifian. difter ffetfisst gring éfiwagers hasoup of

waf ers has .
cglmpleted the steps outlined on the Split Runcard, the second group of wafers may or may not be

processed by an original processing step as indicated by block 63A in dotted lines. The two
groups of wafers are then rejoined or recombined into the full Lot again as indicated at step 64
and processing of the full Lot continues according to the first sequence of events or the main
route as indicated at step 66. As has been mentioned, the processing of group 1 as required by
the Split Runcard can comprise one or more processing events which replace a selected
identifiable process in the main route or first sequence of actions. In this situation, the Split
Runcard sequence of actions will include a command for the group 1 wafers to skip the identified
process being replaced and will then “wait” for the wafers of group 2 to complete the identified
process before rejoining group 1. Alternately, the processing of group 2 is on hold during the
processing of group 1 as required by the Split Runcard or second sequence of actions. Then the
groups are rejoined and processing of both groups continues according to the first sequence of
events. That is, group 2 experiences all the processing that group 1 experiences as well as any

additional processing required by the Split Runcard or second sequence of actions.




conpleted the steps outlined on the Split Runcard, the second group of
wafers may or may not be processed by an original processing step as

i ndi cated by block 63A in dotted Iines. The two groups of wafers are then
rejoined or reconbined into the full Lot again as indicated at step 64 and
processing of the full Lot continues pgcording to the first sequence of
events or the main route as indicated at step 66. As has been nenti oned,
the processing of group 1 as required by the Split Runcard can conprise
~one or nore processing events which replace a selected identifiable
process in the main route or first sequence of actions. In this situation,

t he Spl{0039] RunRaferise@Uases, tifre gqniegmgpseﬁogg ﬂdr%gcc(l‘rug%?‘ggl 8%%%q% %qq{t the group

1 wafers to skip the identified proce t hen

"wai t" Retcaddiodssd af sh r, lete t i dentif.ie rocess before
rej oining gr ch)ﬁ% 1. A togfrdnl%tngtéa,ﬂ%[t%ﬁe% l%&ggggrsa inh%ﬂﬁp gfsdﬁﬂ‘”éeqd‘g‘%bw Q'fg'l"d during
the prg@ssahdg . s reguired by the Split Runcard or second
sequence of act%gir?sl%%wg%nlﬁlﬁgpﬂaﬁ%'ﬁﬁgaﬁét #\é‘}céf‘ﬁ‘@‘tferaﬁﬂﬂi apd » BBELYORG obf bot h

groups i or di o .the first_sequence of events. That is, group
2 ex perrlﬁ gﬁ%&@%ﬁ%ﬁ‘%e“ﬁ?@@@i%fhﬁQ“‘ieﬁté?“- gthsustual legiseracesseeearried aveby ams  any

addi ti [ ocessi equired by the Split Runcard or second sequence of
actio n3%§ 595[t% 5% magﬁ‘ b’ EMBM( %\%F{’?V@ta”é}i,af‘i $ystem ngy ermexsotbk sindfar & thegi ¢
diagragldescribin the Split Runcard process. It should be noted that the
| ogi ¢ dPagPY 81 aFgrempls inF1G, % \Astewost stattiog poisit 70) a “Giltbots bewalkng t he
interacti on ag_d operations of a Split Runcard wafer Lot and a nmain route or
pr oductPYRITATES SEBHP 28d @ spesnd group. This fukh Letfiveaters Fag tiventbeabibjb@e 6 apr ocesses
carried qQut by an MES systemcontrolled by the IBM Si Vi ew standard system
may or YiH® ¢ gredstined nipsesting sepsiae indiaatridat sey BDamb 7AiM RMRANNSs pribrkd G 5. As
shown at starting point 70, a "full Lot" of wafers

encountering an interruption step 76. However, it is possible that the process flow may be

interrupted at step 76 before any of the wafers have been subjected to a processing step. That is, -
there will be no steps 72 and 74 for processing of the wafer Lots. After the pred;:ﬁned process
flow is intercupted as indicated at step 76, the alternate process flow proceeds to logic block 78
where the full Lot of wafers is divided into group 1 which follows the Split Runcard proc';ess path
80 and group 2 which will follow the original predefined processing steps along path 82. As
shown, processing of the non-Split Runcard wafers along path 82 is immediately put on “hold”
as shown at step 84. This “hold” condition is maintained until all of the alternate steps as
indicated at step 86 are completed at which time a hold release signal on line 88 is provided to
hold step 84. At the same time, the alternate path 80 encounters logic block 90 to determine if
the wafers in group 1 should bypass or skip one or more processes in the predefined processing
or main route. After experiencing the alternate or Split Runcard processing, if the original or
predefined processing is required, the first or Split Lot is forwarded to step 92. In a similar
manner, group 2 wafers encounter logic block 98 which determines whether group 2 and group 1

should be recombined or merged at this point. If not, the wafers in group 2 continue along the




includes a first group and a second group. This full Lot of wafers may then
be subjected to a series of predefined processing steps as indicated at
step 72 and 74 in dashed lines prior to encountering an interruption step
76. However, it is possible that the process flow may be interrupted at
step 76 before any of the wafers have@een subjected to 'a processing step.
That is, there wll be no steps 72 and 74 for processing of the wafer
Lots. After the predefined process flowis interrupted as indicated at
step 76, the alternate process now proceeds to logic block 78 where the
full Lot“&gf{wwtafecrlswgislgﬁi vided into group 1 which follows the Split Runcard
process Capd al ey pprocBssall hCdep/d, | Lginal, predefined
processi ng steps al ong path 82. Asplgshoflm(fﬁ@v%l?gycgg% ﬁgkgks%ﬁgpoﬁg Veglers ¢

Runcar d Shedhesreednaigeduatnier8ed. e ioPBIR Y "hold" as shown at step
84. This "hold" condition rlgi)d, mai ot al %Iéghgér)lﬁrfelgrtgfbﬁ?pooﬁteﬁé?ew% re goRRt kangk%eps as

i ndi cat e rejpinsd apa Rl “Roe’ KeRiRLE! - which ti a _hol d rel ease signal on
line 88 is provided to hold sl%é)ggc@%n%‘fo'ﬁﬂ'ées %?&nlégww% ifgrowy hdoas pat h

80 encounottrequire pagtessi ‘gcgge determne if the wafers in group 1 should
bypass or skip one girgl fror pl’g’g)élggeogﬂfenwﬁefﬂe{%F%H%quﬁedtcpPéwsmiiﬁgvaite’r mai n

@é@é‘siéﬂgmtghe (gl ternate or 9?12' it Runcard processing, if the

route. it @fouP RSk
original or ugr edef | ne C EEERIREPSTIEE et Me difter hrocgssingtof groupplat step ot i S

f or war deqlistcemsicea n.a.simlar manner, group 2 wafers encounter |ogic
bl ock 98 m’é‘ﬁ det%‘r%‘ﬁﬁ’%é‘%‘%mé%&@&ﬁm@ﬂm nfecombified erimerpell Wigh go6HTHI ned
or mergegy, L int. If not, the wafers in group 2 continue along the
20 main r oﬁrg‘géééﬁgg gf%“"ﬁ%! ERLEORP 8 Feades d @tserontinuep a@érdimpiatiefirst ichudicobp 1

waf er s @Jggtsgggllégna% wafers _should be reconbi ned or nmerged, then group 2 is
al so forwarded to St Bindifatedatglep98antil thapropessmpds spmbBess Adicaed 4l
"Lot" bsquomao t he processing continues at step 94. However, if group 1 does

0040 i i i
foo40] As was dlscussed above, prior to the present invention contamination control was a

simple matter of comparing the contamination level or status of the wafer Lot, the processing
equipment being used and the F UOP. The contamination levels of all three of these items had to
be the same or the operation start sequence would be rejected. Consequently, since most “Split
Runcard” operations will require different equipment, if Split Runcard processing is to be fully
automated, there must also be a method for automatically or dynamically evaluating and setting
contamination levels prior to starting a process as well as revising or changing the contamination

level or status of a wafer Lot and/or the FOUP when appropriate.

0 . .
fo0411 Therefore, referring now to FIG. 6, there is shown a logic diagram for providing

d i inati .
ynamic contamination control for ¢quipment required by a Split Runcard. As shown, prior to a

t T .
ypical process run along a predefined process path or main route 101, the process engineer has

made the FAB operator aware of the “Split Runcard” that will be encountered during the process

run and that will change the equipment ID at the split condition as indicated at logic block 102.

Thus “ » .
» the “Runcard” server, as discussed above, starts the process to provide “Split Runcard”




not require processing by step 94, group 1 of the wafer Lot is noved to
step 96 where it "waits" until group 2 conpletes the required processing
at step 94. After processing of group 2 at step 94 is conpleted, group 2
continues to step 96 where it is then reconbined or nmerged with group 1
and processing of group 1 and group 2Mafer Lots continues according to the
first sequence of events of the main route as indicated at step 98 until
the processing is conpleted as indicated at step 100. [0040] As was

di scussed above, prior to the present invention contam nation control was a
sinple matter of conparing the contami nation |evel or status of the wafer
Lot, th&PIRELeeShbserigas ghosntat bleck §041SBe contmimgiofr slakis oFihe cGAPhamSBE | On

| evels of all three of these itens had to be the sanme or the operation

start sdifidelieias siSplitRunceidd poreidn oS8 PRZHLHA .thé dMEECTS hdicaRl bf lofncar d
operations wll require different equipnment, if Split Runcard procg&ssing is

to be fblack 106 domwatpetbilityhatethe Usitipdbii 9sdde @ind! Mfin T8 RULATRLY ALY OF
dynam cally evaluating and setting contam nation [evels prior %o starti ng
a proceppdastionahh. Hhd ‘S4EsEna8 oPihe SRARGYINY; oA Dat Lon | evel or
status of a wafer Lot and/or fhe°§cuﬁgdﬁgﬁ§§§%§85ﬂ%¥Q§5?ﬁ@ CHaRdPEaior e,
ref er ri ngfonomidithe S§p1{eRuBcard PE [ a logic diagcram for providing
dynam ¢ cont am na’EfllL on cgarﬁtro{&?'b?leggrﬁl rr‘r)l"-f\?lsts)@g&F?aégi‘B&cO&taSB’!‘qt‘PHMﬁ’(ﬂrd. As

shown, peidts ePuoahe hgRisCaln ARRERTo EHR. 21900, 9, pr eflel ned, pr ocess path or

main route 101, the process engi neer PIRESsingdar e of

the " SplddicaRARAE Rbf: | «he, _encountered during the process run and
that will ¢ hangegg: hbéé%argfm%tbaf'be%‘f ‘m@?@m%&l&mghqsmnagmmmné@mbd at

| ogi ¢ bla@eKirli »glhe "Runcard" server, as discussed above, starts
the pr oces’sl %%2‘ g{%‘g% ﬂ‘gﬁ?ﬂpfr ROFfSSIpg or the sorter is the same for both the production

Lot and the Runcard Lot with or without sharing the “back end” processing, then the wafer Lots
are to be set to the same weighing or contamination levels as the equipment required by the
various process as indicated at 110. After the contamination levels have been set as determined
at logic blocks 108 and 110, the SM completes generation of the Runcard route as indicated at
block 112. The Runcard route details or information generated by the SM is then provided to the

system on line 114.

[0042] When the full Lot of wafers comprised of both the main route production run wafers

and the “Split Runcard” run wafer reaches the split condition step 116 of main route 101, the

contamination level of the FOUP used for the manual production run is saved in memory as
indicated at step 118. The Runcard Lot of wafers is then redirected to follow the Split Runcard
route as shown at step 122. Prior to starting the Split Runcard route of processing the
contamination level of the FOUP, the Runcard wafer Lot and the equipment is checked for
compatibility as indicated at logic block 124. If the contamination compatibility check is not
successful, the MES will reject the Runcard Split request as indicated at block 126 and

processing of the Split Runcard Lot will not continue. However, if the correct contamination




routing to the SM server as shown at bl ock 104. The contam nation status of
the equi pnment to be wused during the "Split Runcard" portion of the process
run is then checked as indicated at logic block 106, for conpatibility

wi th the equi pnment used during the main route for a normal production run.
If the "back end" of the process run2s to be shared by both the production
lot of wafers and the Split Runcard Lot (i.e., the same process) the
Runcard Lot contamination level or status is set to the highest

contam nation | evel encountered during the Runcard processing as i ndicated

at | ogi kevéllsegk "hback end" typically carries the highest
cont ami nati on %%@2? bé@gﬁﬂ' asS,an‘sfhet"HBtamMaBm lewgl ghecktibh suocasful thiph@ERSEHNY OF

~the sorb@find . ame faor both the production Lot and the Runcard Lot
wWith or wt h%gtlp‘g%"g)r“ﬁd’v ‘ﬁh@c Sphitcunsard royse d@emtiogon lihenahemdiafan fgfs are

to be sgi: he sane wei ghing or contam nation |evels as the equl pnent
requir eﬁhlﬁg} Qtf"%sep OFSFNSAsirgskingas of the Splitdtumadrd d.ofbf wdBrs 2Af Et@.{i ;{,é}{{?‘ into
' PG DI OCKS t1188 and

cont am'pé pon. | evel s have been set as determned at |ogi

110, the SMEUHSPE ablopknkdati the saifie iagndRURAE ATk | ndi cat ed at
bl ock 1%2 The Runcard route details or infor mtilo%ﬁog‘ég‘geggare@’wr%ﬁgf SMis

then pri8%ftiowrterdatithe poyasiegeaiipmbnand it Fd the full Lot of
waf ers conprised of both the maFn roﬁte prolgﬁ%tglhéar%rgél} r@é‘?‘é?“s‘““&’nd t he

"Split HEEEEqYipmentcontdnsinationadb @8y ' ition step 116 of main
route 101, the contami nati oﬁﬁl eve%gl?ﬁﬁlgkgcﬁggiﬁg88‘“??5?5{)"% Rlkual

pr oductRunsardiihot as intioatdl ait D34TERBSN0RS redsBifiGALED At step. 118 The Runcard
Lot of wafers is then redirect edrs'?o {%%s{;kg%lvgﬁeﬁsea@[?wmp%ﬂﬂbrﬂ&fcﬁ‘@attte as

shown dtackingthe éRZpmddt b tht: Q TN h |i.t Runcard route of processing
the contam nation |evel of p?%@'&%ﬂ%&?ﬁ%%ﬁ%ﬁFﬁ%W‘%@ahﬁ@ 136e

equi prend theprakatisas hilRy. 1y ihility as indicated at |ogic block 124. If
t he contami nation conpati bi ﬁ}lg??}l’ lcflk?llléec‘i?n‘%gmﬁ’g?n evel compatibility check passes, the

“S < 9% - .
plit Runcard” Lot of wafers is tracked into the FOUP and the contamination level is set or
low inati
ered to be the same as the contamination level of the equipment (if not already at the same

level) as indicated at block 138.

0043 i
[0043) After the process is complete, the second Runcard wafer Lot is removed or tracked

out of the FOUP as indicated at block 140. At this point, the contamination level of the FOUP
(and Split Runcard Lot of wafers) is compared to the contamination level or status of the
production Lot of wafers saved at memory 120 and either the saved status of the production Lot
is restoréd or the contamination level or status of the production Lot is reset to the contamination
level of the F OUP, whichever has the highest level of contamination as indicated at block 142. It
will be appreciated that both the production Lot of wafers and the Split Runcard L<-)t will both

again inati
£3in now be at the same contamination level or status so that processing along the predefined or

mam route 100 of the Lots can proceed to the next processing step 144.



successful, the MES will reject the Runcard Split request as indicated at
bl ock 126 and processing of the Split Runcard Lot will not continue.
However, if the correct contam nation 22 |evel settings have been nade and
the contam nation | evel check is successful, this information on |line 128
is conbined with the Split Runcard r@@ge information on line 114 as
indicated at 130 which starts processing or tracking in of the Split
Runcard Lot of wafers and equipnent into the FOUP as indicated at bl ock
132. In the sanme manner that contam nation |levels are conpared for the
ful | wafled44) ot , Attheugh'tRE SIS i pnent and the FOUP for a manual
production run to pr even?éealu?lgfgrleﬂ}épa@@#ﬁﬁ&‘@ﬁ'ﬁ%ﬁdﬁﬁb%@mwbmﬁmmﬁlm | evel s
are al schoddpanddrhdyd thut s jt, Runcard"” Lot as indicated at 134. |f for
sone reason there is an i@@%‘féﬁaﬂ%ﬂw sptutioppandedtemtivbng @an bk ha@khéBint he

equi prertithaicd m% j t ncard Lot of wafers is rejected as indicated at
step 136 ande? ! ?(Jg}geﬂs]guprl@“’i StRRcto& the inkantioreas, deffihed bethe apsalLd\aign | evel
conpat i i‘lmlﬁlﬂby c&eg)ck passes, the "Split Runcard" Lot of wafers 1s tracked
into th P alpraover, theREapFion Bl R ehOVElikS. S€L . or lowered to be the sane
as the Cor?-tﬁg nation | evel of thexﬁeg]us%ﬁré% lg'(fsfmﬁﬁ’lte"éF‘?@émlH@!tedtth&lesarre

| evel ) &A3rticwal aalicdinaits dTltRCK0de3S- fter the process is conplete, the
second Rgnéard waf er Lot isﬂfrrenﬁvné 0%?%%'?§8%é{§5°®6@“bﬁe§miﬂ@®iﬁ.a%sone

i ndi cat eflordinatyl siitkin kB art W11 de bl i nt he cont ami nation | evel of the FOUP
(and Split Runcard Lot of wafe s#’gfeg‘aé‘“’cf[ﬁ%F‘@&l*@sm@fammmvandm,| evel or
st at us pfoceshes, pethdds; bi @ wafers gaved at nenory 120 and either the
saved status of the pr of}]us!(;ﬂe Soeﬁhfg’tqsmfgsori%tg‘itePéée‘(ﬂloneﬂshmtfalﬁ nati on | evel
or st at subsahtidijehdéaflyeids ot.is reset to the contam nation |evel of the
FOUP, whi chever has the hlfag ﬁé% 1GvE Systagtiallythe samamesiloas ths corrdpsidinpd at

bl ock léRbodi i i ili
odirhents described herein may be utilized according to the present invention. Accordingly

the appe i i i i
ppended claims are intended to include within their scope such processes, machines

manufacture, compositions of matter, means, methods, or steps
A .




wi || be appreciated that both the production Lot of wafers and the Split
Runcard Lot will both again now be at the sane contam nation | evel or
status so that processing along the predefined or nain route 100 of the
Lots can proceed to the next processing step 144. 23 [0044] Although the
present invention and its advantages diave been described in detail, it
shoul d be understood that various changes, substitutions and alterations
can be nmade herein w thout departing fromthe spirit and scope of the
invention as defined by the appended clainms. [0045] Moreover, the scope of
the present application is not intended to be limted to the particular
enbodi nents of the process, nethods and steps described in the
speci fi caty ordinary skill in the art will readily appreciate
fromthe H?Igsi'g 5€§P§QQIIEE€ € present invention, processes, nethods, or
steps, presently. existing or later to be devel oped, that perform
substamti &l | y t heAseid forkihinGni c(ﬁﬁ%ﬂ ' ul't as
t he correspondi ng enbodi ments dggscri éig}éﬁ:gégﬁﬁﬂn%&“ﬁ)gisufl ?rzlgﬁ%gscgc%?%i ng
t o the2pr pReesksed 44N hroBessi di ool | ai.ns_are j ded to
2 p sifi CQifinid d\inn% éﬁ&l&%@ﬁt@g ﬂ\%guﬁ%ﬂ% g&cﬁpté(f)ﬁe%%y an

include within their scope such process I nes,

conposat i MES . Steps. 24 VHAT |S CCAIMED IS 1
1. A nethod f%ﬁanﬁngiarrllltﬁ% ﬁf%gﬂ@osﬁ%%{n? gﬂga (Szglﬁlttigl}ﬂcgrgtcf)mnf‘% cstpEPleen waf ers

bei n rocesse he i n ui pmrent. during _an automated
manu? agt 5ri ng r ugesggﬁ#@’?g%g%@%gﬁr g??%@gg‘( G SR iR sequerssafskPs y st em)

and a Spl | ; rdsing the steps of 4 establishing a predefined or
first ?eqh%mngce % @P‘%&% é)é?cggsff F%Pr%cégfb‘%‘ﬁ%feﬁ@ng {nehding a first identified process;

6

providing a second sequence of steps comprising at least one process, each of said at

7 least one process of said second sequence of steps having a contamination level;

8 processing a “lot” of wafers according to a selected process comprising said first

9 sequence of steps, and determining the contamination level of said lot subsequent to completing

10 said selected processes;

11 interrupting processing of said “Lot” of wafers prior to running said first identified

12 process and dividing said “Lot” into a first group of wafers and a second group of wafers, each
13 of'said first and second group of wafers having said determined contamination;

14 processing said first group of wafers according to said at least one process of said
15 second sequeqce of steps and setting the contamination level of said first group to the same

16 contamination level as determined by said at least one process of said second sequence of steps;
17 merging said first group and said second group of wafers; and

18 setting the contamination level of both of said merged first and second group of

18 wafers to the contamination level of one of said first group and said second group of wafers,

20  whichever is highest.



5 conprising a plurality of processes for processing wafers and including a
first identified process; 6 providing a second sequence of steps
conprising at |east one process, each of said at 7 |east one process of
sai d second sequence of steps having a contam nation |evel; 8 processing a
"lot" of wafers according to a sel ectz8l process conprising said first 9
sequence of steps, and determ ning the contamnation |evel of said | ot
subsequent 1t 02.conpl eThdgethcld SR sses;. 11 .interrupting
processing of said "Lot" of ma?g?!s%gérriag}’g%gp{a%ﬁ?ﬁlﬁg%t%ﬁ’&a“#fef%“[dgf BAt i fied
12 pr ocess2 andafels isi fakitgpoadssbd bl Ol joasi i roup of. ers angd a
second group of wafer s,peach %ggl%?S!@gﬁgﬁf}{récg$%%%gggt88ﬁﬁg§l%ﬁ'ﬁ“ﬁ’fo waf er s
havi ng sai @ debessingzegs.cont am nati on; 14 processing said first group of
waf ers according to said at | east one process of said 15 second sequence
of steps and setting the contam nation |evel of said first group to the

same 16 coht ali nat i ofhd restiedd dslaidet RhdRiRBSH Qﬂsaﬁ@zie‘ﬂgeﬁtﬁrét‘iﬁésteco(?ﬁgrg@ ofgess of
sai d second se&uence of steps; 17 nerging said first group a ald second

group of waf e¥afers amdurther motebic Watthe acdfiTh B filt ek RUE) ofo_focQQhQstgblfs_ sai d
merged first and second group of 19 wafers to the contam nation |evel of
one of said fjrst group and said second group of wafers, 20 whichever is
hi ghest. 2 ‘{1 2. Thihefasthrdpf giving? wherein beth ef seidmepgeddirst bd $adnd gFRPLING St P,
sai d secon.gl L Qul of. 2 wafers is further processed by at | east one nore
process accordr %‘ga‘t“'&“ﬁ‘a'i Rogessed fogethergenardingdé uncBmpletod step dfgaid fispsquehcsdf The
met hod of ¢l algrggegkixy\gh&rei n both of said nerged first and second groups of

eps.
1 5. The method of claim 1 wherein after said interrupting step said second group of

2 wafers is in a “hold” status without further processing until said merging step of said first and

3 said second groups of wafers.

1 6. The method of claim 5 wherein said merged first and second groups of wafers are
2 further processed together according to uncompleted steps of said first sequence of processing
3  steps.

1 7. The method of claim 2 wherein said second group of wafers has a higher

2

contamination level after said at least one more processing step such that said contamination

level qf said second group is higher than said first group prior to said merging step.

1 8 The method of claim 1 wherein said first group and second group of wafers have the

2 same contamination level prior to said merging step.




2 wafers are further processed together according to said first sequence of
processing steps. 1 4. The nmethod of claim2 wherein both of said nerged
first and second groups of 2 wafers are further processed together
according to unconpl eted steps of said first sequence of 3 processing
steps. 1 5. The nethod of claim1l whesgin after said interrupting step said
second group of 2 wafers is in a "hold" status mﬁthout further processing
unti | 3Id nergln& stqgwff said first and 3 sa secondzgrou of wafers.

1 6. Thd méthod offPemaned of litef shereinspid ﬁ%ﬁfjwfw%i haga i #igHiups of
wafers are further ocessed_t oget her. .according to unconpleted steps of
said first legécﬁlﬁ’@ﬁ?fgs%‘?y Bl wpfsr prigr Qs MegNEFedThe et hod of cl ai m 2
wherein said second group of wafers has a higher 2 contamination |eve

after said,at lea n g eSS|n S8 t natlon

3 Ievelqoflgald séégﬁ‘&SEgﬁ%”R mr@? th %ﬁggﬁ&% (ﬁQPPS§?%Sm&%p ‘&o said
mer gi ng £ The method of cIa|n11 wherein said first group and second
group o ma ers "have the 2 sane contam nation level prior to said nerging
step. 26 1 9. The nethod of claiml wherein said first group of wafers has
a hi gherq cant am natpl Aamod of @M&N1 WA s%ﬁiﬁuﬁﬁf;enﬁo&&ewe%owaifﬁfeau&msor to
said nmerging step. 1 10. The nethod of claim 1 wherein said second sequence

of stepg i sofg@f,ﬂdaqgo&ysu@ qsiphéde. 2 Runcard. " 1 11. The nmethod of claim1
wherein said plurality of processes are run on different itens

1 12 The method of claim 1 wherein said automated manufacturing run is for

2  manufacturing semiconductor devices.

1 13, The method of claim 1 wherein after said interrupting step and prior to said step of
2  processing said first group of wafers, said method comprises the step of determining that the
3 contamination level of said first group of wafers is compatible with the contamination level of

4  the at least one process comprising said second sequence of steps.

.

1 14, The method of claim 1 further comprising two separate items of similar equipment '

2 for running a selected semiconductor process wherein said two separate items carry a different

3 contamination level.

1 15, The method of claim 10 further comprising two separate items of similar equipment

2 for running a selected semiconductor process wherein said two separate items carry a different

3  contamination level.

1 16. The method of claim 15 wherein said Split Runcard defining said second sequence of

2 steps is generated by said MES and wherein the contamination level of said second group of



2 of provided processing equipment. 1 12. The nethod of claiml1 wherein
sai d automated manufacturing run is for 2 manufacturing sem conduct or
devices. 1 13. The nethod of claim1 wherein after said interrupting step
and prior to said step of 2 processing said first group of wafers, said
met hod conprises the step of determ nppng that the 3 contam nation Ievel of
said first group of wafers is conpatible with the contam nation level of 4

the at | eagt |S|n second se uence of steps. 1 14.
The met hod- of "araP il FiTRERE 5 PR « feeis 3l iens oummeeoimasaipa

equi pment 2 f I L EGL sem ¢ ctor process wherein said two
separate it errég ’ t(?aﬂré rIil f/gdglg }c)i‘% ?e? %Sa{d%gSt(%Or‘fP 8%%%? PEArdng Je paid speopd seaypiige pkstaed of
claim10 further conprising two separate itens of simlar equipnent 2 for
runni ng a sel ected sem conductor process wherein said two separate itens
carry a different 3 contam nation level. 1 16. The nethod of claim 15
wherein said Split Runcard defining said second sequence of 2 steps is
generated by said MES and wherein the contam nation |evel of said second
group of 27 3 wafers prior to said nerging step is evaluated to determ ne
what itens of processing equipnment 4 are to be used in processing said
first group of wafers according to said second sequence of steps.




