1 Method of Providing for an Automated Split Runcard Processing [0001]
This application clainms the benefit of U S. Provisional Application No.

60/ 432,479, filed on Decenber 11, 2002, entitled Split Runcard Managenent
System which application is hereby incorporated herein by reference.
TECHNI CAL FI ELD [0002] The present ipvention relates generally to automated
processi ng of sem conductor wafers and nore specifically to the use of
split runcards for selecting alternate processing steps in such autonated

sem conduct e QF§¥ ggp%ﬂv ' tor fabrication
facilities ?§?§2ﬁ5f§f€9?31 tgngs %Bg% ty %g?ﬂgﬂ%égﬁ%ﬁﬁ%ﬁﬁ nuf act uri ng
executbﬁﬁ sysggn)lép control "lLot" fl|ow equipnent operations and proper
condi t I%8HY t o THE APRYGRion Glapmys the hegpiitol H-S Beovistond dpplicatien o cR04834TH. MVES
sOIutigP isDthe Si View standard system produced by | BM which supports the
i nt egr A7 8RPsTemBe L4982, eAlidedmplibRuricyd ManpasmeniSysiemnyhich anpligfiomisd suppor t s
use of , 300 .mm FOUPs (Front_ Opening Unified Pods) while also naintaining
supporpugy“%”?@&@%%ﬁﬂ%@ﬂ%@“@?@ten1 [0004] A unified pod for processing
wafers carefully maintains the purity of a small inside space of the
uni fi ed pod. Because the purity of the small inside space of the pod is
cont r oTEEHNICALEIEMX ity of the clean roomis less critical. Thus, the use
of a unified pod saves wafer manufacturing equi pment cl eaning costs.
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manuf act uri ng equi pnent en opéning the cove rcal unified pod,

and t Rafahitd GRR! BEMaH ProlhEusYBf SliPrundirds BdEelbding Aot Pfrobiilifd §8s Pod) auto

| oadi ng structure is
in such automated semiconductor processing.

BACKGROUND

{0003} Modem 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 which supports the integration of an AMHS (Automated
Material Handling System) and supports use of 300 mm FOUPs (Eront 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 cquipment cleaning costs. However, external dust or human body dust may be
cartied 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




2 suitable for use in the loading-in-interface in a wafer manufacturing
process to automatically close/open the cover of a FOUP and thereby help
avoid this type of contam nation. The FOUP includes a machi ne base, a
carriage, a sliding control mechanism a clanping nechanism a horizontal
shifting mechanismand a lifting rrec@ani sm The FOUP is put on the carriage
and held down by the clanping nmechanism It is then noved in contact with
a gate on an axis on a backboard of the nmachine base. A cover of the FOUP
is then opened by a cover close/open control nechanismat the back of the
gate. The glgﬁoer i.S tﬁég, carried backward away fromthe FOUP by the

hor i zont ar” & A #15 R Jededingrr-eisrasinaneier nppefreringiprvessiealtoraticaity mechani sm
The co is closed the FOUP when reversing the procedure. The

aut omat %ﬁgge@&ﬁ%% &RV&t Of%gioc}gll g thssdibplg 24qid this tyrsref hesitassingiopy Bt FQIGP er

cont am LQn. 00 The Si Vi ew standard system conforns to industry

st andar g‘gﬁlg‘%% ‘%%&8%@5‘?’6‘@‘&'3%?’ gRidingesonie mprhankangelamping megtasismaper abi i ty,

R&D expgrL.d., ts..: STR (special test report) requests, tuning of equipnent
reci pesf,v?cgrleétm(i:tfml s&ﬁénﬁgné%{‘al"%m[ alifiine meshapism. Gbhe FQUR epuw oy thefcarige aadt ot ed

process [ h.experinent.s and STR requests are typically initiated by
a "li stﬁ% Eﬁ%nwb%q%?%% é%@?&a‘é‘ﬁﬁ'ngéss‘g?‘ﬁn?ﬁé‘wmt with agetscags pxigon or  process

par anet i re, changed to of i addition to an existing or defined
aut omat %ﬁ%o\ré@cogs% %afh'f@sgﬂsgsg ‘Pyr BF'PEEOPEF%‘PMC‘F& by g caver plaseiwenl, " or nore

speci fi ) (A card.  However, such changes as specified by a
"Split" %Ehm%?a glaﬁ%tba%ke@éig"t Bilfa 08 SPYeyS Hich GrEed ek wardawadiay thehe syst em

Consequedip I o nt. invention it was necessary that FAB
operat or s né%glg:ﬂf)ﬂy}éog{sags?]bfﬁgé ﬁgﬁéﬂfﬂl ?‘thﬁ?“ lPYﬁem‘i‘@ the bffingyneghdnises. Jbe and use a

manual @RESs EifseRALR g v of fers.according to a Split Runcard that
S cloR 01wl e Bne M bR BF Gt EuF ot ot

devi ated fromthe pr I ned Sem-co °5e
aut onat ¢l6gdg/dpening 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 cquipment recipes, etc. Changes 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 spccifically 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 SiVicw standard system.




by an I1BM Si Vi ew standard system 3 SUVMMARY OF THE | NVENTI ON [ 0006] These
and ot her problens are generally solved or circunvented, and technical
advant ages are general ly achi eved, by preferred enbodi nents of the present
invention as discussed bel ow. [0007] A nethod for changing various

reci pes, order of processing steps agd processing paraneters used in
processing wafers while continuing to main an automated process is provided
according to this invention. The nmethod conprises providing a multiplicity
of wafer processes available for use in the manufacture of sem conductor
devices. A first sequence of standard actions or steps is defined for
processing a particular "Lot" or group of wafers. The sequence of standard
actionsS%ﬂW§ﬂ£69F@&§&NWﬂNB@NeCted ones of the nultiplicity of wafer
processes including at |east one specific identified process of the

mul ti pljocdsf y. Tidss arﬁﬁ«ﬁ&@%fo&e% afel g%%algﬁgglg{i;?xecir l%mve% eﬁia%gzeéi"“ﬁﬁa ypi cal l'y

defined by a "Runcard." second ‘sequ actirons i’s d by neans

of a " Spivhrdtagesutd getefhily 1y lons al so.conprises at

| east one of theg nulgi%ﬁ?%??§B§F§?Egﬁﬁg§gg&%@§%§§?§glggnwgﬁ?ioned above.
The prodieasedgei®f. the wafers is then started at an "initial action" so as
to begin the processing of a "Lot" of wafers according to the first
sequenclﬁp00 ac iorll%d Th% "Lot" of wafers is adapted for being subdivided
into a 1175t gfdtproddpFhanelig arersgreaRes, ordes @f nitessing weps mumotchsinaigh t he
variouszlégygaﬁd rocessiggﬁgteﬁf according to the first sequence of

act i onsPAEIHEY {RLE RIRPeTSHE WafThhilepontiniing to main aseutematsil prpcess isi pieededupt ed
just prj ] ing subjected to a particular identified process defined by
the " Ru%g%(rhéfg "Oqﬁffs { rgel'f’ MY ﬁﬁ?gmf’th? I EEProvigins 3 ritiphicigef é’Pgr precessspar at ed

I nto0a sz'alrla%ie 97 QU A0 glar?‘ufasc?u%g Qfd sergll;c%}ljé)dctor devices. A first sequence of standard

actions or steps is defined for processing a particular “Lot” or group of wafers. The sequence of

standard actions or steps comprise selected ones of the multiplicity of wafcr processes including
at least one specific identified process of the multiplicity. This standard or first sequence of
actions is typically defined by a “Runcard.” A second sequence of actions is defined by means
of a “Split” Runéard. The second sequence of actions also comprises at least one of the
multiplicity of the wafer processes as mentioned above. The processing of the wafers is then
started at an “initial action” so as to begin the processing of a “Lot” of wafers according to the
first sequence of actions. The “Lot” of wafers is adaptcd for being subdivided into a first group
and a second group, and will then move thfough the various standard processing steps according
to the first sequence of actions as defined by the “Runcard” unfil the processing is interrupted
Just prior to being subjected to a particular identificd process defined by the “Runcard.” After
being interrupted, the Lot of wafers is separated intooa first group and a second group.
Processing of the first group of wafers then continues according to the second sequence of

actions or the “Split Runcard,” after which the first group and second group are rejoined or



Processing of the first group of wafers then continues according to the
second sequence of actions or the "Split Runcard," after which the first
group and second group are rejoined or 4 nerged and the processing of the
conbined first and second groups continues according to the first sequence
of actions or standard "Runcard." [0pP08] According to one enbodi nent, after
the interrupting step and processing of the first group of wafers
according to the second sequence of actions or Split Runcard is conplete,
the second group of the Lot is further processed according to the
particular identified process before the first and second groups of wafers
are nergeged 0 §8Froctssingofia gombinad fasiaihl sscorhags BaHihuesREQRESSL A Oof the
second group occurs subsequent to the first group being processed by at

| east tgﬁtSéﬁueﬂwfmjiomqustaoﬂarg‘y“bincmr’er processes and before the nerger of
the two groups. [0010] According to still another enbodinent, the second
group Ofoootff er & cdosd; | to least t rocesses after the
i nt erruigt%&gn s? gépogdellﬁ%kggg &orﬁﬁei)dgngeen ’r?g?rgtlgenlaktsrfq\)ef}%fggﬁ@Pr&?m‘cﬂﬁ ¥ this
enbodi N@Biip ofdafdr ERSId; i he. first.. uence of steps are

r epl acg% bpy the sei%%lg%stg%%gﬁ}?%g@@%@ttff%lr(l)gs %r%tp’é‘f‘g@%af &gmplstepthgcess t he
first gdeeotd efu €E.5¢i f ing has. qutlined rather broadly the
f eat ures an&ﬂ{ g\gﬁ{llli %gtlls glg@a t(g;gg%gd 3?&?‘?@%()%}6@%%5@35%% ¢ BRes TP Ber ¢ hat

t he detmi;hgda,ﬁ@&gﬁ&Q{,{l@q,fq,;fe;ﬂ@eﬁlgrgg&]ti on that follows may be better
understood. Additional features and advantages of the invention wll be
descri b@ﬁugperei naft.er which formthe subject of the clains of the

i nvention !t AREHIRE Ba Bpsrerbadimantpyrocesyings thelstdonddroupodchs art that t he
conceptsiugge l:;leng %citfi C Z)rrbodi ment disclosed may be readily utilized as a
basi s for nodl 5‘031?6 YL EFOUBEEIE RIS Sy et lepit raafshegnylbplictmpf wafery out t he sane

purpos e[ﬁ'ocesses and before the merger of the two groups.

[0010] According to still another embodiment, the second group of wafers is subjected to at
least two proccsses after the interruption step and before the merging step. Thus, according to
this embodiment, at least two processes in the first sequence of steps are replaced by the Second

sequence of actions or steps used to process the first group of wafers,

[0011] The foregoing has outlined rather broadly the features and technical advantages of
the present invention in order that tﬁe 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 the iﬁvention. 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. If should also be realized by those skilled in the art that such equivaicnt

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

appended claims.




of the present invention. It should also be realized by those skilled in

the art that such equival ent processes or nethods do not depart fromthe

spirit and scope of the invention as set forth in the appended clains. 5

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012] For a nore conpl ete understandi ng

of the present invention, and the aanntages thereof, reference is now

made to the foll ow ng descriptions taken in conjunction wth the

acconpanyi ng drawing, in which: [0013] FIG | is a block diagramof a

portion of a SiView system (such as IBM which also incorporates the

features of the present invention; [0014] FIG 2 is a diagramatic

represe i i cle of a "Split" Runcard according to the

t eachi ng%ﬁtoﬁ‘%cg{%f@&(#%ﬁﬁﬁéﬁwmﬁs [0015] FIG 3 illustrates a nmethod for

determ ning the order of wafer processing for a "Lot" of wafers being

pr oces si@@1zhc c oFdiamgort complGphidersRudiagotthOprespl ihtenbo) did hORIvakiARL6] FIG 4 is

a flowchart illustrating the process flow of the present invention; and

[0017] therepf, Bidrecais hoginaddioalyr falovihg dstrimivhytkeh MecRfReRRSwidihd! G 2. 6

DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBCDI MENTS [ 0018] The maki ng and

usi ng ofccerpanpingdmawingyinwhisher red enbodi nents are di scussed in detai

below. It should be appreciated, however, that the present invention

provi degof3pny Pl 3 J.ve. co .S that cap b nmbaodied in a w de
Efpo13p I IWB& dldgpa\fr?{# é)OﬁlO?l o %?fg}le“é %%ﬁﬁ (FR:?H 28 W)s‘&*ua&?’j

variety of specific contexts. The speci W} are
Mer el y” inkdrpititethé HEnRE oFREFichGinViNSy;t O Practice the invention, and do

[0014] FIG. 2 is a diagrammatic representation of the life cycle of a “Split” Runcard

according to the teachings of the present invention;
[0015] 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;

[0016] FIG. 4 is a flow chart illustrating the process flow of the present invention; and

foo17] FIG. 5 is a logic diagram illustrating the process of FIG. 2.




not limt the scope of the invention. [0019] The present invention wll be
described with respect to preferred enbodinents in a specific context. As
will be appreciated by those skilled in the art, a nodern wafer processing
plant is conprised of equipnent for carrying out a |arge nunber of
di fferent processes on a wafer or ;é_ot " of wafers such as for exanple one
or nore 300 mmsilicon wafers. In addition to including equipnent for nmany
various and different processes, it will also be appreciated that it 1is
not unusual for nmany of the processes (such as for exanple, masking,
etching and depositions) to be required several tinmes during the
manuf acégie of different sem conductor devices. Exanples only of a few of
t he necBESANFRPEXRIBTKINRGE L YSKRATIYEEMBORBMENTOS| t | on processes
i ncluding CVD, Sputtering and Spin-Coating. Likew se, photoresist coating,
l'i t hogrmptey Wi The maR#yandufih£60RE ' tipgof. the

£ péﬁﬁﬂlfﬁﬁnﬁa ﬁ@ﬁ{ﬁnﬁénmggﬁﬁ%{lssa&g detaiL UL ,

photoresist to a mask and etching are a own processe

dependi bdovanit gHoolB SectlSRAIHL Ihyt tﬁ@[?&:eﬁtqgvenXona)r fie%rmanj(g my 2l so  be
necessary that a process be carried out in a ver oW CONt am na%l on

envi r onimeetivé @hcep@ITRat ciibeRADESHIMANAASy ik GREL eggggmx@%g%e&%vel s may be
perfectly acceptable for carrying out the sé)rre process for other purposes.

The par émigdingentsiiist@sddaire heclyus@itive B?sﬂ@ﬂ@%&}s@gpﬁfcgme%w n, aRildei NI
materi al s and other parameters, may also vary significant fly fromone

oper at i wot lindt theasagicho€the inkrehtid20] Thus, it is seen that a huge anobunt of data
covering the various processes, materials, pressures, tenperatures,

cont am @gfa} ON ITﬁé/lgfLS%mig‘%eglg?n%%%dgsgﬂge%%w%p cttg{ﬁ?cflé%g andéihecor ded for any

speci fic automatic manu uring : _ A& dr der of
pLoCSohRSELANS, ASpR RSN e T SR SRR 11
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 apprcciated that it
is not unusual for many of the processes (such as for example, masking, etching and depositions)
to be required sgveral 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. Furthcr, depending on processes subsequently required by a wa;fer, 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. The particular material recipe of the deposited material, or

etching matcrials and other parameters, may also vary significantly from one operation to

another.



a record of these different paraneters is typically devel oped for a

manuf acturing run of a sem conductor device. For each manufacturing or
production run, this information is listed and controlled by a "Runcard."
A "Runcard" will also include specific IDs of the wafers used in the
process along with other specific in;ornation related to each piece of
processi ng equi pnent and the materials used such as the manufacturer, date
of manufacturing, etc. Consequently, a Runcard is used only once even

t hough the manufacturing process for manufacturing particul ar

sem conduct or devices may be used repeatedly. The predefined sequence of

act i 0 nsfoodpd t @ husCid it see thdt Q%p@%ﬂd&ﬂﬁ?@atﬁ Qov%ri@@fﬂe 122G %ﬁk%se@,%ér[a?sd for a
particul ar effective and efficient process nay be us or’‘an ext ended

peri od méssedsteniperanBesybaatiiiabol ROS3RAFBN hBAHS RRASA il e BYRA foM | 11 ONS Of
units of a particular sem conductor device. However, as di scussed above,

si nce tdng spastlicensmatiemeiviffctiriag tunamd thibend0h PRbcrined &adrdk ﬁro@ésgng @5}%” mabl e and
may be provided by nore than one supplier, a new Runcard w e required

for eacfor prasrsdingea wafen Ghemmaterial 1086k lfor the PHRiodd PrédtRks, R (EQRE E&e&ngAeX A{gprove
yi el ds and performance of a successful rmanufacturing process, %lne t uni ng

of the amtad pbthsscaiftirqr peasdert § typally B&RIPBI Yor SRWRNRFurink furl fa VErY
i nportant that a proven successful sequence of steps, material recipes,

et c. , - nsmidedwhadgds. Fondabh mbduEachitiag 665o@RUIAR  this ffSiHati&n i 8Lty t hat the
fine-tuning of the process will yield the desired results. Therefore, if a

new expeniroled by of Reseldr AfRemank: will Aigo ABluad {HBERSIIPE MGRSHafel WSSl OF
request is to be tested, for purposes of control and conparison, it is
advant aRjesstrslang withodles spegific nfotratiaf relafies &ach Pict VT pHc RS equiptfent bt oOr
experinental_qroup will, for exanple, preferably be 8 processed exactly
accor di hgmelgrialhused sushanthp nooeasesr, dadofmanesafitd, esequaRgasdph actions
except _for the specific change that is being tested and eval uated. The
second Ryncad i ysed oy eigp e thdygh 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 proccss
may bc 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 cach manufacturing run.

[o021] 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 éhanged
until the process engineer is quite certain that the fine-tuning of the process will yield the desired
results. Therefore, it a new experiment or research conceming an altered process or material or
request is to be tested, for purposes of control and comparison, it is advantageous to process a

“Lot” of wafers in two groups. The first or experimental group will, for example, preferably be




"Lot" will be processed along with the experinental group except it wll
follow the original proven process w thout exception. Thus, all of the

di fferences and results (good or bad) between the first and second groups
will be solely due to the experinmental change in the process or recipes.
[0022] Prior to the present inventiqgpn, all experinental process changes to
the first group of the wafer Lot were handl ed by the FAB operator manually
assigning recipes, IDs of the equipnment and using a nanual node rat her
than an aut omat ed node to process the wafer Lot according to two different
processes. Unfortunately, it is estimated that using a manual node to

pr oces sprecegved encthotccarding telihe frobén ook énd&&%ﬁﬂséqb(&li:&gxlfhéﬁoﬁse&\!%fts in a 20%
increase in MJOs (mssed operations). An MO is defined as a FAB operator's

m st akefot hasperifis diange thar it bengvedi@rand beilAagdS ThéReshd of ¥RRkbYp JFust akes
i ncl ude selecting the wong equi pnent and/or material recipes as well as

subj ect ‘ile Wik be prafwsedlabing twithtitite xpaivRnAl @6@Skcdptit 41l fllo® the SRR €
processing), etc. [0023) Manual handling of experinental test runs carried

out conFoien precesy withaut exceptiand dhig) eldoftﬁ@diﬂajend@mfr@&tty{ggéh Si#Ba)RGvea) SO been
necessary when using automatic systens. As an exanple, an NES

( manuf b fimst and seretervuswill s sty duesd 0@ ckft@imeRM BhibeQMMhS Y& O
automatically control Lot flow, equi pnent operations and process conditions
for typPeRSs: manufacturing runs, nust still depend on significant FAB
operator involvement and manual control of many operational activities.

Al t houqbo2g; secpiif t®fhe pralink i rd can used, wth the |BM Si View
system to change the pr ggggsﬁ#{?’g\ﬁvexrenglﬁﬁtf‘d’ﬁ%cﬁfscf’ﬁggs%ﬁh?rg"ﬁti%‘é’g,"ft he

PY 0C S She GAAIGR welc!tndIG] e AL bier B R FasSLELDS, ISothd | not have al
equipment and using a manual mode rather than an automated mode to process the wafer Lot
according to two different processes. Unfortunately, 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),

etc.

[0023] 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 thc 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
control of many operational activities. Although a second or “Split” Runcard can be used with
the IBM SiView system, to change the process flow or equipment ID’s or recipes, the process

change will not be fully automatic since the MES will not have all of the necessary information




to conpensate for the contents of the data related to conditions and
instructions for processing. That is, wafer processing controlled by the
"Split" Runcard is tracked as a "dynam c branch request” and will follow
one or nore different processes for specific purposes such as nmasks,

reci pes, neasurenent specificati ons,q etc. Consequently, the process flow
and the mssing data and information is provided or controlled manually by
the FAB operator. Further, after the processes controlled by the "Split"
Runcard have been conpleted, a "Skip" operation is often necessary since
the "Split" Runcard may have replaced one or nore of the original

pr oces st rgmpessatgyior th hetatsaif éhe dath rélited fophdiGRE 2QDAEAICHOR fSprdéLmesses are

not skipped the "Split" Runcard wafers will be subjected to double

pr ocessthgisavrfenprdcessing cotrodiphlecthe TIplis’, Runtard & tacked WNS CdYRRAic blAat a "dynanic
branch request” causes or results in a |arge nunber of problens for the

pr oces seqyeptd andamtl fellessongiot inow diffrge provesias forgpecicqRa SR Ruokak ahssbei ng
scrapped. A mmjor cause of the increased nunber of problens is that the

" Spl i t "rerEPRIcagadurerent sedifibations) etcp Convequntly, iepeasSEHwOMd Yhe mibkdeuds basi ¢

equi pnrent data and does not contain or relay all of the necessary

def i ni tandigormation igprovidbdiorasntodiled hantatiyrpp tha FA BRpe@®s.S Ethed Bfer BeeS ent
invention provides a fully automated technique for using a "Split" Runcard
whi ch riseesseeeentplitd dithe'6pld” RhecaidBvabeeh bamiiagl, arskig” feratian RoO&GESS I un.
[0024] Referring nowto FIG 1, there is a block diagramof a portion of an
| BM Si \ICERRsarys§iagedhn iSRS Rpogand iaychayvh eplaceisenbr more efthic ofiginApraebeing, there is
a SiView server 10 (available fromIBM including a nenory area for an WM
(mat er i SFPSnEleEdr:) T the feplaped operatidreorprocBBes afclat slipred Yhel BplitBDEaAR exchanges
information with the RTD (real tinme dispatching) 14 and the AVHS

( aut omaers Wit e subjpcteria dpabinprasessinggnd 1éll bescragpi Vidds, fitripmot ihemSiv

(speci f'hcat“i on nager) 18. Another nmenory area 20 stores Runcard raw table
dat a as™dc g}"f\?glgfﬁhf}f% cqugst”capsegor 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. The present invention provides a fully autc;mated

technique for using a “Split” Runcard which modifies and enhances the MES at the beginning of

a process run.

[0024] 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
from IBM) including a memory area for an MM (material manager) internal table or DB
(database) 12. MMDB 12 exchanges information with the RTD (real time dispatching) 14 and
the AMHS (automated material handling system) 16 as received from the SM (specification
manager) 18. Another memory area 20 stores Runcard raw table data as received from a first or

Split Runcard of this invention to be discussed later. As an example, the process engineer




Split Runcard of this invention to be discussed |later. As an exanple, the
process engi neer 10 requesting the experinental test run can provide
i nformati on 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 appli cqpi on 24. Likew se, for adm nistrative
and managenent purposes the Split Runcard may include the nane of the
process engi neer, a Runcard |ID nunber, or perhaps even the tel ephone
nunber of the process engineer in case of need for inmedi ate support.
Thus, a Runcard server (workgroup) 26 can be used to act as a control
cent er $QyEsting th excnmenthldest AB capprogide inferinatiort dné data tontkrning itiealects@nan
experinmental or test conponent (i.e., the "Split" Runcard) as well as for
r el easichejspyrie tedaBrpertar by mearnsiofa Bibsagespaotc oh datvictkpromprageari? taBthhr ough t he
ODBC (Open Dat abase Connectivity). Consequently, the Runcard process data
wi |l h&ReesHall nglyde # SplitRuneaed aphlication Mg Liknvosehs adiaibatrpivowidled by a split
Si View system since all of the correct attribute data is included. In
addi t i SFfageREntayIposes tieripht Bunced imayiinehida te rhine ofthe prosas yhgineérps mat i on
required by the MES (manufacturing execution system to assure that the
waf er AR 10 nymber, geieerkape e infifedelephonpmupates e tigpro@sd epgingiriecase ee for t he
nor mal ‘? ocessing and one for the experinental processing). The MV
(mat er "5¢4 fREiAMsEiale suppoyte Thup a Runcard servet (weeraups26oraa de used emacoss &t abl e 28 f or
the Split Il?uncard_resu_lts that allow the Runcard watchdog or server 26 to
wite FSURIEHE fs inferung he FABepeater that thawup withintlode angmpeinmintabjorrtesas ur enent
data. Thus, the Split Runcard raw table 20 and the Split Runcard result
tabl e fgmB‘?“e’Ptt{be“l\m}) Sy diungayd) as !l pefor edagsipg prodessinizdata tetsrfiMige | nt er f ace
bet wee Stehg | .BM Si%{g{sw system 10 and the workgroup server 22. The Runcard
wat chddF P8 APRB2pagsy J8 Hiroush the RPRE (Prea Deafphase Sanmptivity). Fenseaentlyi thé or mat i on
or inf Q{u%}ré on re‘(f‘a?g v%qur?lmthe wor kgroup in the MM Runcard table 30

1 ave ti

process w ¢ same format as the normal process data provided by a split

SiView system, since all 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). The MM (material manager) server 10 also
includes a storage arca or table 28 for the Split Runcard results that allow the Runcard watchdog
or server 26 to write back to the workgroup server 22 information concerning measurement data.
Thus, the Split Runcard raw table 20 and the Split Runcard result table 28 of the MM server 10
can be used as thé data exchange interface between the IBM SiView system 10 and the
workgroup server 22. The Runcard watchdog 26 also reorganizes and stores the raw Split
Runcard information or information received from the workgroup in the MM Runcard table 30
indexed according to the corresponding Runcard. Thus, the data resulting from the conditions

set up by the Split Runcard is stored in the appropriate indexed locations.




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. 11 [0025] Thus, the systemaccording to this
i nvention provides benefits such as independent operation of the workgroup
server or workstation 22 and the NE§1mhich all ows the workgroup server 22
to continue operating when the MES i's down for naintenance and al so all ows
the MES to continue operating when the workgroup server is down for

mai nt enance. The systemof this invention remains fully conpatible with
the AMHS 16 and RTD 14 which allows the AVHS to automatically transfer

waf er 116828 andThuwytht $yeteRERdrding @ik ventioR plovideBenehits ARk GHinBGeRISP! i t
Runcard Lot with a normal or standard Lot. [0026] As an exanple, the type

and f| cwefiompyfaheevorkigow sofvet driveoriksnivien?d i (RS haRE A1 tﬁ@woxlkEM\.?gi Vi ew
systemis substantially is the sane as in the unnodified | BM Si View system

Thus, sdercel2teertiouk dporatifewml thd MRS Cduingh fbGhaistaansana ulse aBdvisGad MEst r acked
“in and out of the systemwhich allows for the full history record of

equi prearontidusopepting ebai thgworkgosp senef Brdoqh 8t niatnt@Snce U TRE system&stkiges and

other data to be saved for future analysis which gives the process engineer
gr eat erinveptiendietyping fuily compatiblovdthaledA MHSH 6and RXP a4 wkRA hilass ReAREEAGLY - | N
addition, the rate of fully automatic processing can be increased from 70%
t o 80%anipniatically trapséer safre LotSrmed foe thedd Tijtotchmtinns rialetim Odispaschingispdt Waf er s

(i.e., MJOs). Other advantages include using the workgroup server 22 to
suppor tRuicaA Lok witlf 4 nppmalSepramdatd g t he MES fromthe sign-off flow all ows the
MES to remain focused on the resulting data including the Split Runcard

Che VES are | ndopendane s pPF il ooy ol R B S R Rl Bt e e 1S
( menuf agMISiVivgy §%8%Us uBQaridB} BMle sahd & in 1R unfoBHEOE BN SRREY, D5tdm. CAlls, US € the

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, processing times, 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 necessary. In addition, the rate of 4fully 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 workgroup server 22 to

support sign-off flow. Separating the MES from the sign-off flow allows the MES to remain

focused on the resulting data including the Split Runcard data and keep the system simple.

Furthermore, since the workgroup 22 and the MES are independent, it is not nccessary to always

use the same MES (manufacturing execution system). That is, a process engineer can use the

workgroup server 22 to run a follow-up experiment by porting the new Split Runcard data to a

different MES. If different ID rules or other paramecters are used for the Split Runcard

processing data, the variables in the MES can be identified so that other CIM (computer

integrated manufacturing) systems can use the data to support or integrate the Runcard Lot data.




wor kgroup server 22 to run a followup experinent by porting the new Split
Runcard data to a different MES. If different 1D rules or other paraneters
are used for the Split Runcard processing data, the variables in the MES
can be identified so that other CIM (conputer integrated nmanufacturing)
systems can use the data to support 4@r integrate the Runcard Lot data. 12
[0027] Referring nowto FIG 2 along with FIG 1, there is illustrated a
Split Runcard life <cycle as it interfaces with a nornmal Runcard or

predefi ned process route. As shown, a portion of a predefined nmain process
route @A hat . e only, ariginally included "tine-start” action
or steg83 , pﬁggtﬁa“sngq'gvg(g%?a'éfﬂ%i%‘ﬂﬁf 9e‘ﬁﬁ“s§ﬂ@pa@8aﬁpl§Ihe@mmbanged to

al so i pgleuda ; ’ d awareness” or interrupt step or action 40 which
put s as%or t§I ?(l)lﬁer(f)afc tEea“r\/\lféf W‘B‘E‘” iPE3lefined prasess eouts: ofosesboen] agogion of ng t o t he

pr edef i pRghait, L. rmal or non-Split Runcard Lot) on "hold" and
SW tcheg@t he Spﬁn% ko gs?](r:oélﬁegﬁlf 25 gn exagpleroalyeoriginglly insfudpd Ginessirtly st eps as

W T bgtiofhSeHSS | ow., Al sg.included is a "Split Runcard Lot conplete”
step 42 whi chHaI ,jgoéégﬁsgeggg,sanﬁt c-endlysigp 3% bas begnechanpad BpdlictindRuieaar d Lot so

that tr@InER N R dels ar ot follows the original processing of the
predef i ned or ocedsegss ?E%gcfme%s B OlfitipR A% Whish pyts apsitien afitle \Gifériliot Ruidcar d Lot

porti 0 to RFPpdce b . 36.. Thus, en the non-Split Runcard Lot conpletes
the processing stgecgérgingg)é?e ?‘ﬁiﬁﬁﬂ%‘*&?&% thegiormal oRuemeSplid Ruotarddg non- Spl i t

Runcar¢h ‘hett) afdsGitkils @ § ed g]ci the required processing tinme is
noted at the "ti Fre%%l(%%gttlguﬁc%g.i’gt[tﬁﬁg repLCEfPresessingisteps asuwitl bbe consi der ed

when  ghisadsad beldv. A ISP nkiug L,ncl ude as exanples only: [0029] Awareness
of a Split Condition nandﬁﬁ\g%?g g't of™ { cmplsie” step 4y which@lsadileasesn. 1t i s

i mpor tta¢tholdod fqeviod I t hod_for the process engineer to
orovi de notice or Spht InCHE L5t 3'that s non-SplltE{uncard ot 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) arc rcjoined or merged and the required

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

[0028] Parameters that must be considered when generating a Split Runcard include as

examples only:

[0029] Awareness of a Split Condition and Notice of Completion of Split Condition. It

is important to proviae a process or method for the process engineer to provide notice or
awareness of the Split Runcard to the FAB operator and of céursc the MES or manufacturing
execution system such as indicated at step 40 in FIG. 2.. Tt is also important that once the “Split
Runcard” processes have been completed that the MES automatically executes any operations

ne iti i
cessary to reposition the Split Runcard Lot to a proper status for subsequent processing. To

help accomplish this, the normal or non-Split Runcard Lot processing along a main route will be

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




awar eness of the Split Runcard to the FAB operator and of course the MES or
manuf acturing 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 autonmatically executes any operations necessary to
reposition the Split Runcard Lot to @ proper status for subsequent
processing. To help acconplish thi é the normal or non-Split Runcard Lot
processing along a main route will be put in a "hold" status (al so as
indicated at step 40) just prior to beginning the required processes 13 of
t he " Spl '}t % ard" processing. As nentioned above, a nessage advising of
the "SofIf A PRRGSE A# mwitibect @mva a'hlesgdNabieihg b @avdhe process

engi ne ung%/ L he wor kg’éoup server 22 to the MES. To avoid confusion as to
what al VBPRE e b Broviled i ‘ot NpteT froRtireqeecdssehgitdetib e woAblougsthrdt first, a
pr ef errzggotggﬁ%gi g,e is to issue only one "Split Runcard" for a Lot with
respect 10 ° & SpelPTYitcanfisiontes trvhartenateameodtSpigiot SRl RaAdae 'shoRgbat i on has

been ¢ | et a "conpletion clain or flag is set or triggered to cause
t he Syg{%ef ugggﬁf’BFFg‘ﬂeeSralcyceskiorissvhmlmeﬁ‘Sphancafrdeﬁd' i1 wath rRpQERSS 36 t hat
i s beipg erc%?tgl aced bz) the Split Runcard processes. [0030] Split Runcard
Execut I on  Sequaiios: Vasethe tpteRuncaids npeativh hadieevamiptes, ORomplions o

treat m«?ﬂfn?'o?fﬂ a. vvz%f er.is usually critical, and since assuring the proper
sequence 1or  Bof i °fir8gesed igrcayse Gsisystenpde autontatieally skip the npiololiemat i ¢, a good
proced -1 S ex te operations or steps fromthe smaller nunber of
oper at F{gﬁtédntoéi)%c‘fs ?ég’aﬂﬁﬁ‘g'égreB‘P“S[S’éﬂmSPéih_Euncﬁdproeosmpl e, referring to FIG
3 it is assuned that a wafer Lot has wafers with ID nunbers 1 - 10 and the

waf er [0880]i s SplitRwicdatEcutensiqatad. BRtOhasdidsd ofdfdi %%\@- S WthID
nunbers 1, 3, 5 7 and 9 and a second grousﬁ)éqof V\O/af ersﬁ\?\n&){ I{f)gnr?unbers 2,

4, 6, & téeﬁanefg_of THalst is oguaty triital) ind Siee agomch th ﬂgpel sdélicE R gGmat reference
nurmeral 40 which processes wafers 1, 3, 5, 7 and 9 is |isted
groups of a Split Wafer Lot can be problematic, a good procedure is to execute operations or
steps from the smaller number of operations to a large numbecr 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 scparated into a first group of wafers with 1D numbers 1, 3, 5, 7 and 9
and a second group of wafers with ID numbcrs 2, 4, 6, 8 and 10. Thus, even though the
condition 1 indicated at reference numeral 40 which processes wafers 1, 3, 5,7 and 9 is listed
first, condition 2 comprising wafers 2, 4, 6, 8 and 10 indicated at reference numeral 42 should be
executed first followed by condition 3 as indicated at 44, which also processes wafers 2, 4, 6, 8
and 10. Condition I as indicated at 40, which processes wafers with ID’s 1,3,5,7and 9 is then
executed. Finally, condition 4 which processes all of the wafers 1 — 10 can only be executed

after conditions 1 — 3 have been completed since the operation is uscd to treat or process all the -

wafers in the Lot.

{0031] Q-Time Management. Since a “Split Runcard” means at least one Lot group must

be in a “hold” or “wait” condition while the other Lot group is being processed, the Q-time must




first, condition 2 conprising wafers 2, 4, 6, 8 and 10 indicated at
reference nuneral 42 should be executed first followed by condition 3 as

i ndicated at 44, which al so processes wafers 2, 4, 6, 8 and 10. Condition
| as indicated at 40, which processes wafers with IDs 1, 3, 5, 7 and 9 is
then executed. Finally, condition 4 %hich processes all of the wafers 1-10
can only be executed after conditi6 s 1 - 3 have been conpleted since the
operation is used to treat or process all the wafers in the Lot. [0031]

Q Time Managenent. Since a "Split Runcard" means at |east one Lot group
nmust be in a "hold" or "wait" condition while the other Lot group is being
pr oces s¥dnangrd tapat opks alieys profet atydysisaba glad totassuncthe ki ypeattibevscairape anal ysi s,
but also to assure the skip operations occur at the right time or sequence
so t hat"8HEms ecsmisnesan thabthe geempineddros goopsasctohyctlygebitied &6 teaiext he next
processing ste [0032] Conpatibility with Miltiple "Lots". For analysis
evaluaﬂ?@% Hﬁsgﬁs results, it is desirable that a "Split Runcard Lot" be
"bat ched” or run with a nor mal process or production Lot (i. a

non- Splpa32Runcebmpdbilty Widh MEEP1e39 Qs T 5 ATy, ?s%hlﬂ%@ﬂt oSt SR

possible to process a Split Runcard Lot an a pr |on %ﬁln the sane
FOUP | fdeitubleahd by REnca G RS LAGRA" 5 Gith 2hAHE orOREL ATLAN %cho%i”é prent 1D

and equi prment track recipe of the Split Runcar duction run

Lot ar e(i.¢rencmeBphit RiGYEV 81) andWRGRS00 mmPFOGH 64 H% 4N t on "hol d”
while the Split Runcard Lot is being proceiggﬁmby “hetgﬁ?gﬁﬁgge sequence of

pr oces sescessarfiplit ReeardiloeanBRlpkddudtiong AL @ theXomPBYHUPEF theRHILLEY b as YM@' t" while
the production Lot is being processed by the original sequence o

pr oces geuls, siage,iopemimeamipiment IDahd Ed;\ﬁpmuumtpe@musghd Isfncafr@tottah@ FOUP
i mredi ately recogni ze that the production Lot is on " d" and the Split

Runcar dh¢erpducgon run Lot are the same. However, since a “production Lot Wlll 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 processed by
the original sequence of processes, it is nccessary 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.

{0033] AMHS Awareness for Material Transporting. Since the target for 300 mm
operations is complete automation, and since the MES will now be upgraded so that it can
generate and manage a Split Runcard Lot, the AMHS and dispatching system should also be

upgraded to recognize and include the requirements of the Split Runcard Lot while generating

the dispatching list.

[0034] Determining Contamination Levels. Finally, the contamination level designation
or flag of a Split Runcard Lot cannot simply assume the contamination level or flag used by the

main route production Lot since doing so could contaminate equipment used for later processing




"wai ting" and continue processing along the predefined route. O herw se,
the processing of the conbined Lots will sinply stop. [0033] AMHS

Awar eness for Material Transporting. Since the target for 300 mm
operations is conplete automation, and since the MES will now be upgraded
so that it can generate and manage Split Runcard Lot, the AWHS and

di spat ching system shoul d al so be Jggraded to recogni ze and i nclude the
requi renents of the Split Runcard Lot while generating the dispatching
list. [0034] Determ ning Contam nation Levels. Finally, the contam nation

| evel designation or flag of a Split Runcard Lot cannot sinply assune the
cont anios gearasieny. ekhe SplgrRunfagd) Letsentaipinatidrelevelrmius be carhpatiple editigiid on Lot since
doing so could contam nate equi pnent used for |ater processing 15 or

oper at ic8Wamenffgeq@iey whiskmayawell beatiffaen tlanitheatvipment @sedl by nhesirodaetisionpat i bl e
with the equipnment it requires which may well be different than the

equi predt- Crisenuplyt ihes nseesehuy thiridhe MEStshouBbimsledireméthad fot detarmintgoRssary t hat
the MES should include a method for determ ning the nost appropriate |evel
for thdPSHPPIOPRRIR lexel dorthn Spiib Rurcaidiat corenfibaign Gag drdenel.. [ 0035] Ref erring now
to FIG 4, there is a block diagramillustrating Split Runcard processing

steps gemeyr di NBefAn@RSy BHIQ MU, BHRRLS Q f)lor:lp&aé}gxﬁ ﬁﬁlg%atflnﬁ ‘é?]{i}éﬂu%@zird As shown at

step 50, a nultiplicity of wafer processes use manuf act uri ng of

sem Conpisteisiiy s@pydc6@8ingfofone BMBYiHEH of fic PRE ﬁ@&\%ﬁ&s)\psgﬁo&g H{ fepQo, s€QUENCE Of

actions or steps including a starting point or initral ac !%)n and whi ch
i ncl udesultiglieny bIhG prddtREABE] il SheAnank AbturiRg gfg&ﬂfd&@tm Resqbth sel ected

ones of a nultiplicity of wafer processes in a selected order is defined or
set up pasvideddAadiiestoddssingSlo@P oPsquence 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 wafcr processes in a selected order is defined or set up as indicated at

step 52.

{0036] A second sequence of actions or steps which includes at least onc of the provided
multiplicity of wafer processes is defined or sct 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 scparated into a first Lot such as an
experimental or “Split Runcard” Lot and a second Lot such as a normal production Lot.
Processing of the multiplicity or full Lot of wafers is then started at the initial action and follows
the first sequence of events or actions as indicated at step 58. At some point along this main
route or sequence of actions, the sequence of steps is interrupted before beginning the next
processing event as indicated at step 60. Then, as shown at step 62, the full Lot or multiplicity of
wafers is subdivided into a first group and a sccond group and processing of the first group
continues according to the “Split Runcard” or second sequence of actions as shown in block 63

while the second group is put into a “hold” condition. After the first group of wafers has




[ 0036] A second sequence of actions or steps which includes at |east one of
the provided nultiplicity 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 adapt eqefor bei ng subdi vided or separated into
a first Lot such as an experinental or "Split Runcard" Lot and a second
Lot such as a normal production Lot. Processing of the multiplicity or
full Lot of wafers is then started at the initial action and follows the
first s%%§%ge%ql oft evegts or_actions as indicated at step 58. At sone point
al ong this main P qrEngrondhepiihRencard, the sqcorsgrouptnd we sguaayce maf nstiteps | s
interr fore.begi nning the next processing event as indicated at

st ep 65%‘%%8&,9”%%°%‘8&H"5?S* 5P 36 ndiqated by flock 63 inglotterlines. (Thieewo y of  waf ers
is. subgjyi i nt o first.group and a second group and processing of-the
first ggg%léggg%#ﬁisiaﬁetfg? r8’8ﬂ‘8‘?g‘irﬁ'§§°"{b8wfl Fito theyiyl} kot mrafnoasrintlicated aseepoidd sequence

of acti hg i |l ock 63 whjle the second group is put into a
"hol d" ég‘gﬁif?ﬁs@ﬁ ."}A@{F ?“Elr]?(’[‘ Aty ageogling ty thflirglagaupnse hieyents octbemphiat ed t he

steps oyhkLied: .an. th | it ncard, the second group of wafers may or may
not be pré%lg‘glscgel%d %}?ggﬁgo‘?‘f ‘@ﬁgﬁ%ﬁ"’?Fﬁlae'@glsﬁhﬁgm@e@mg@fmmdiasmqmm bl ock 63A

in dott j The two. groups of wafers are then rejoined or reconbined
into thtgg?‘%ﬂt F&E‘i)afd %6&?‘39‘5% PHYIMOAT Hacesting§vepss Bhich geplice sdeetsdi ng of the ful |

Lot conpidag [ to the first sequence of events or the main route
as i ndi cat e?ﬁ%?ﬁgétgé% tg%"al LOUF Tk sqquensn of astiens, In this siiyagiemdhsi St of group 1

as requidmedd 1t .Runcard can conprise one or nore processing
events whi chp%ggfcggfea%g!ﬁsse‘fleﬁg?cg’ © 2 FYURIdIPLBE @ow brafes to skin he identifiedr out e or

first Sl HeRe Q1AL i thi.s. situation, the Split Runcard sequence
of act ?gns will i%%%%@?“é%ﬁw%‘ﬂ%’sf?fo‘?e f”ﬁttgrs SAPP 4 tofemelets theoideifisd t he

of act i ud d will then "wait” for the vafers of
L] : gﬂpl zﬂriﬁgsscbgﬁdgf%ﬁmt éer&lq) d]; ﬁ@%e?n%%&g fid provt\:nessmg oP gergup 7 8lon hold%[m'ng tﬁe narers o

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 continucs 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.

{0037] Referring to FIG. 5, there is an example of a logic diagram describing the Split

Runcard process. It should be noted that the logic diagram of FIG. 5 is provided only to aid in
understanding the interaction and operations of a Split Runcard wafer Lot and a main route or
production wafer Lot according to the invention. The actual logic processes carried out by an
MES system controlled by the IBM SiView standard system may or may not be similar to the
logic given as an example in FIG. 5. As shown at starting point 70, a “full Lot” of wafers
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




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 pro?zssing that group | experiences as well
as any additional processing required by the Split Runcard or second
sequence of actions. [0037] Referring to FIG 5, there is an exanple of a

| ogi ¢ di agram describing the Split Runcard process. It should be noted
that the logic diagramof FIG 5 is provided only to aid in understanding
the i nt BYSRPROH SiERd6 bpfercany oftbe whfem hspl ticbn Rbjecad th MRb@EsidgQlepaMatds, MBI N
route o pnﬁguction waf er Lot according to the invention. The actual |ogic
pr ocessESCEY PT PRS2 BYd Hnfor rESssinesif et vedertiion| A thyprédogndd BMcSis Vi ew
standarﬂ systen1nay or may not be simlar to the logic given as an exanple
in FI G "8V ISAUCRpifes indicgted at stapg61b¢ alterria@, pracetsfflol pro@tds tofogibiRk 9 | ncl udes
a first rogp %pd a_second group. This full Lot of wafers may then be

subj ect 8§°7¢ Bie full Lot pf wafexsiis giyidetiintogeuip pvdiessilovg thd SIS RagaidpRdcealpad at step
72 and §§ i.n daghed lines prior to encountering an interruption step 76.
However 50 #7 &7oUP g adushyyyill folipay the préginat predefimed provessimystdpe albkz paih €2.rA0t ed at st ep
76 befor,e any of the wafers have been subjected to a processing step. That
is, thEPEWIPESSHE of thedprSalitRuneandiwaarsialong patb 62 ssngdiaflytpheodmmbRr Lot .

After tggmgreqefiqu process flowis interrupted as indicated at step 76,
the al t&rnatt® P eédsEis dnig corditicads maintaingd unth hib okth Btemateasieps sshe ful | Lot of
waf er s Lﬁkggyided %nto roup 1 which follows the Split Runcard process path
80 and Group 2 SRRPRHC KPPPeledp vdyshitime adioidpilsate signddeflinn88lis provivessi ng st eps

al ong shown, processing of the non-Split Runcard wafers al ong
pat h sgﬁ‘%ﬁ;s‘l "ﬁ%g‘ﬁé‘}eéf“?}e pure: ‘[S?F“eﬁ*aﬁeaath 88 gncoHrion lagic HoakP08d detcFinirs if hol d"

condi ti i Lntained until all of the alternate steps as
e w'ai%rs%}gr%up i rs}loul(H)ypass or skip one or more processes in the predgﬁned 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
main route and are further processed at step 94. However, if group 1 wafers and group 2 wafers
should be recombined or merged, then group 2 is also forwarded to step 92 where groups 1 and 2
are rejoined as a full “Lot” before the processing cqntinues at step 94. However, if group 1 does
not require processing by step 94, group 1 of the wafer Lot is moved to step 96 where it “waits”
until group 2 completes the required processing at step 94. After processing of group 2 at step
94 is completed, group 2 continueé to step 96 where it is then recombined or merged with group
1 and processing of group 1 and group 2 wafer Lots continues according to the first sequence of

events of the main route as indicated at step 98 until the processing is completed as indicated at

step 100.




indicated at step 86 are conpleted at which tinme a hold rel ease signal on
line 88 is provided to hold step 84. At the sane tine, the alternate path
80 encounters logic block 90 to determine if the wafers in group |I should
bypass or skip one or nore processes in the predefined processing or main
route. After experiencing the alterngte or Split Runcard processing, if the
original or predefined processing is required, the first or Split Lot is
forwarded to step 92. In a simlar manner, group 2 wafers encounter |ogic
bl ock 98}8‘_\9@ chhﬁgt erm nes whether group 2 and group 1 should be reconbi ned
or nerg t ot owghithe predefit im@htior! 78 iVBdVahiSed roup, 2 coptinue along the
mai n ro%glg%r%g %rre fdurther processed at ste%ekgﬁ‘gbﬁ%'%\sfé‘?’?ﬁ“fdet@%dhp | wafers
and gro Pegrstooddimd vdrtbubehati s, QbHAREn g d, then group 2 is also
forwarded to step 92 where groups 1 and p) narqg&ag%n%faﬂé’amégegr?‘ﬁll "Lot"
before Y"H’é"“ﬁﬁ%’é@é#ﬁg thosptrit Aot of HeQRvedfon 45Q §Ey}_h qu%rgup 1 does not
requi re processing by step 94, group 1 of the water G #PHeadeslAs. o step 96
wher e io3syai t Sforeovbil ink ( 2 conpl etes the required processing at step
94. After processing of sg?ggﬁhﬁprﬁﬁm Blicaion is goliwspnsled tode lingedtxh@ CoNt i nues
to st eppadulbhenBbdihentsSork reconbi ned or nerged with group 1 and
processing of group | anl%%g?cgsgbmggﬂ’éﬁﬁ‘? stensidescabadtin the epecificatindiAsgnd 0 t he
first sdquimeeskaf in tRVENH o mai n. royte as indicated at step 98 until
the processing is conpl et er%f ggkb%ﬁe faécaff%ﬂ’ﬁfhsc‘g%“é@p’fﬂ@mwsm ifef3m] Al t hough
the pr asemsses, medlld, 0stdyd dhrisk vant ages have been described in detail, it
shoul d be under st ood tﬁg'([jprvsaﬂygegg l%%ﬂ%%rst‘?g%%&'t)ﬁdu@ﬁmgomd al terations
can be snbtmtiblbyrthe sAmeVihdcHOMSr HRRA L fromthe spirit and scope of the

i nvention as defined by theraappeﬁhéésgﬂg?l!i’it{‘?iss.amef??@?@]thwr@mdipgthe scope of
the pr egndimanty Héscriticd BbreinSnd) P ufif .t e limted to the particular
embodi nents of the process, neflﬁéc?gg%ﬁgjmsgtqggﬁPﬁeé%"éfq"ﬁ‘éﬂ’“i ficeandingly,

. f] . . . .
speci f itReAPPeded Asims e intended to include within their scope such processes, machines

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




of ordinary skill in the art wil | readily appreciate fromthe disclosure
of the present invention, processes, nethods, or steps, presently existing
or later to be devel oped, that perform substantially the sanme function or
achi eve substantially the sane result as the corresponding enbodinents
descri bed herein may be utilized acqgrding to the present invention.
Accordingly, the appended clains aré€ intended to include within their
scope such processes, machines, manufacture, conpositions of matter,
nmeans, nethods, or steps. 19 WHAT IS CLAIMED IS: 1 1. An automated net hod
of manufacturing conprising the steps of 2 providing a nultiplicity of

waf er proc®gsesisselanimble for use in the manufacture of 3 sem conduct or
devices; 4 defining a first sequence of actions, said sequence of actions
conpris;ng sel%gted ones of 5 said nultiplicity of wafer processes of said
mul tiplicity ofAifosniedmssod ob mangactieiny nimgismgsieaepsosequence of acti ons,
sai d segond se uegfe of actions conprising at 7 |east one of said
mul tiplicity of 4R aMeltpligly of wafeemoceSepreteeiabli g uge in kRtman@fcti@hLer S
sui tabl g fgr.grgcesging according to either of said first and 9 second
sequences Of “ABYYCKREEViEHi d Lot adapted for being subdivided into a first
group apd a 10 second_group; 11 beginning the processing of said "Lot" of
waf ers accor di H@I“a‘l‘?ﬁ BPpeqicpen of getipnn saiésegfiencd af @0drs ORpriskd shiBdtSl dnddsd N t he
processgngaﬁ{ a@Hd."Lgt" according to said first sequence of actions prior
14 to a selected SHeChYaferdreressas ofispi multiplicigfof aafer prosesshef i ned in said first
sequencg, defining a second sequence of acti i

actions, said second sequence of actions comprising at

7 least one of said multiplicity of said wafer processes;

8 s s 13 » by T
providing a “Lot™ of wafers suitable for processing according to either of said first and

9 sccond sequences of actions, said Lot adapted for being subdivided into a first groupand a

10 second group;

11 . . L r e
beginning the processing of said “Lot” of wafers according to said first sequence of

12 actions;

13 3 b b bR 73 v . :
mterrupting the processing of said “Lot according to said first sequence of actions prior

14 toaselected one of said multiplicity of actions defined in said first sequence;

45 . . _ . .
Separating said first group of said Lot from said second group and continuing processing

16 said first group according to said second sequence of actions; and

17 T : b TS " . s
merging said first group of said “Lot” with said sccond group and continuing processing

18  both said first and second groups of said Lot according to said first sequence of actions.
1 ) . .. .
2 The method of claim 1 wherein said step of defining a first sequence of actions includes
2 defining at least one identifiable process wherein said interrupting step occurs prior to starting
3

said at least one identifiable process, wherein processing of said second group of said Lot




15 separating said first group of said Lot fromsaid second group and
continuing processing 16 said first group according to said second
sequence of actions; and 17 nmerging said first group of said "Lot" with
sai d second group and continuing processing 18 both said first and second
groups of said Lot according to sai% first sequence of actions. 1 2. The
met hod of claim 1 wherein said step 9f defining a first sequence of actions
includes 2 defining at | east one identifiable process wherein said
interrupting step occurs prior to starting 3 said at |east one

i dent i f kableentRLQGH i,N..pragcessi ng Q aid second group of said Lot
20 4 continues wit Eﬁ’ﬁ?c\gééglrég)?ﬁagg ea§§?ﬂa "gp‘f‘t’{“’é’ oGS teandhstair Jamihesgipg ocess,
and whesei §ai8 aisf Sishd id.first group of said Lot with said second
group of said Lo%lggr{:cj rs Lgh @e%h({esﬁfmfié?oé‘af’ add o Aefursgubseqnept th sidisscgndocessed
by sai deat gloapbdin dsdent LEh able proces 1 3. The nethod of claim2
wherein said at |%§§%Song§%%%%$??ﬁéﬁl P%@@?émFSﬁprises at least two 2 of
said multiplicity of wafer processes, and said step of rejoining said first
group witt h3sai drhd rse@aRdcignPY RnGs Wi bsequent . to said second group being
processed by said at |east two o% sé?ﬂﬁgﬁaﬁgﬁgWHFPQFF§“6PmWE¥%¥kﬁﬂé@@sses.

1 4. The mefaodmafiplRhtabivds &k sing.of. said second group does not
continue until 2 after said mer ggljﬁrg{sgfﬂ:s%?og%{f'@%ﬁ%‘ ré‘ﬁ“ﬁ‘lp“ﬂgﬁflﬁnui ng

pr ocessBngswbndsgowp debursiubsiadert RGHALRhLE 3 accordi to said first
sequence of actions incluggs procesg%nggﬁépg%ﬁ r%?“?%ﬁi?”ﬁﬁé”ﬁd@ﬁ?ﬁ?ﬂed 4
process4 1mgltiplitiey ofebafeoprobdsseg! ai m 1 wherein prior to said nerging step,
said second group of wafers is 2 further processed by at | east one nore
process1st§p accordi ng to.said first sequence of processing 3 steps.

. ¢ method of claim | wherein processing of said second group does not continue until

2 after said merging step, and said step of continuing processing of said first and second groups

3 according to said first sequence of actions includes processing by said at least one identificd
4  process.
1 S The method of claim 1 wherein prior to said merging step, said second group of wafers is
5 .

further processed by at least one more process step according to said first sequence of processing
3  steps.
1 6. The method of claim 4 wherein said merged first and second group of wafers are further
2 processed together according to said first sequence of processing stcps.
1

The method of claim 1 wherein after said interrupting step said second group of wafers is

2 ina*“hold” status and does not undergo further processing until said step of merging said first

3 and second group of wafers,

1 8. The method of claim 1 wherein said second sequence of actions is defined by a Split

2  Runcard.




1 6. The nethod of claim4 wherein said nerged first and second group of
wafers are further 2 processed together according to said first sequence
of processing steps. 1 7. The nethod of claiml|l wherein after said
interrupting step said second group of wafers is 2 in a "hold" status and
does not undergo further processingoyntil said step of nmerging said first 3
and second group of wafers. 1 8 The nethod of claim1l wherein said second
sequence of actions is defined by a Split 2 Runcard. 21 1 9. The nethod of
claiml wherein two or nore of said plurality of processes are run on 2

di fferent btensriy § 2SSi Ng_equi nt. 1 10. The nmethod of claim
1 wherein said aut Sﬁn’{aofeégdﬁgnl%%g?ﬁ&foﬁg ) OfPS%r}EP@'fal ‘?ft‘.?foﬁiﬁs?fraﬁf@“ o

sen conducdlferedEOMHE ®PFprovided processing equipment,

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

2 semiconductor devices.




