1 20 JUN 2005 Dynam c Contam nation Control O Equi prent Controlled By A
Split Runcard [0001] This application clains the benefit of U S

Provi si onal Application No. 60/432,480, filed on Decenber 11, 2002,
entitled Dynam c Equi pnent Contam nation Control For Split Runcard
Managenment System which application is hereby incorporated herein by
reference. TECHNI CAL FI ELD [0002] The4present invention rﬂr\{atzggij general ly
to aut omated processi ng of sem conductor wafers usi ng %p I't runcards for
selecting alternate processing steps, and nore specifically to providing
dynam c contam nation control of processing equi pmrent when using split

runcards. %%WD {00%{4 . I\/bgfer n sem conductor fabrication facilities
(of ten referragfo-qutamyiation, 10arol Of dequipmsen t€antrodled ByA Spditut i on
systenm) to control "Lot" flow equi dkencapgerati ons and proper conditions
to achieve fully autonated operations. One successful MES solution is the

Si Vi ew poggiandarg,; YT ced, b B i.ch supports the integration of
an AM—ISIO( ,&gt onal?‘é f\‘)ﬁi‘tﬁ?‘e’??’g ﬁ8?%§g°%§EHV‘SQ}?QP@RPFB'}SWQ“SN%@MS?A%O nm

FOUPs ( .0 hiied Pads) .while also maintaining support of a 200
mm car rﬁﬁg? Hlté ;I/)s Z‘%‘ ?bg@g}’ € t"l!ﬁ‘?iqgﬂéﬁ“‘bgﬂ“‘?@?m&%&@g@ﬁtwg GeatrelrBor Splief ul | y

mai nt ailﬂ?ncgrlaeiw%)uri t%lﬂ':i%f a small inside  space of the unified pod. Because
‘the purtty of tHEBHHISYSPRsiMeh applicatiosf is hiprbyisdorperated htreid byedferertche puri ty
of the clean roomis less critical. Thus, the use of a unified pod saves
waf er manufacturing equi pnent cl eaning costs. However, external dust or
human DJEVHNIGAL FiBLIbe carried into the manufacturing equi pment when
openi ng the cover of the typical unified pod, and

[0002] The present invention relates generally to automated processing of semiconductor
wafers using split runcards for selecting alternate processing steps, and more spectfically to

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

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 (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 equipmeqt cleaning costs. However, external dﬁst 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



t hereby contam nate the wafers. A FOUP (Front Open Unified Pod) auto

| oading structure is 2 20 JUN 2005 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 thereby help avoid this type of

contam nation. The FOUP includes a machi ne base, a carriage, a sliding
control nechanism a clanping nechani®m a horizontal shifting nmechani sm
and a lifting nechanism The FOUP is put on the carriagﬁtpﬂgg ﬂmﬁd down by
the clanping mechanism 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 ntrol. nmechani.smal the back of the gate. The cover is
t hen casr)dr:diaglg?%rfah(r‘%gvﬂ\}atF1 é?ogmq?? 4CFi&n a weigpmgyuipgiurirgprogesh tosdutasati4llyng
mschaniis:l%gﬂ)g g‘hen | overed with the lifting nechanism The cover is closed
on the WhelT PEFS @ FQUR and therelesclnlp avoidihis typs afitahiamiraGhl® TIAROUP

cl osi ng/ oglﬁni n peration hel ps prevent wafer contam nation. [0005] The

Si Vi ew Y¥PHftAHa bass, e samieges stiding nohisd mecleinkRy atchisnpadmalhh@ys, £ or a hi gh
degree of . chang.es and inter-operability, R&D experinents, STR (special test

r epor t ) herizgifakshifting meehanipodndedifiipnmBéhahREi M8 FOUCis plGHYEE Sartifbeldig tYPE,
order or Earameters of the automated processes for Such experifhents and

STR r eqhrld dewmbyethe plimpig tiedhBhibha LGS tHY nidved inton@kt Wﬁ ghit 8§ ?@&x‘?ssof{ 4 Changes

in the order of processing, or process paraneters whi ch”are changed to or

in  addbacklegard of themectiing bazel AlcoRgliri i ss. This, list is
often referred to as a "Runcard. * orq:r?tf;t?ifagg%éé‘coﬁf&(’:%cf@cog?czose@B?r?t"

Runcar deontiolvaschanisih A€ the GRS SIGHK, Coll a."split" ~Runcard cannot be
automatical ly handled or tr ackee%‘ﬁ ';ﬂfehdg%s@g{hgkr{nca%??gﬁcﬁvém?“ffﬁyf{ﬂfﬂ?hle t he

b o5 ent FOUD B9 ctribnihifiRE Atcihibm' A knch IR ih M i HecalisaoShg" 1 e

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. 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

rocesses,” i o .
p ses,” 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 specifically 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.




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 conduct or processes carried out automatically by an IBM SiView
standard system 3 20 JUN 2005 [0006] A typical SiView standard system used
to manufacture sem conductors requires that the contam nation |evel of the

"Lot" of wafers, the equipnment used t@ process the Lot a t P be
designated or flagged. Further, unless all three of the Cﬁﬂmoﬁ%} t he

processing equipnent and the FOUP are all at the sanme contam nation |evel
and carry the correct flag or indicia, the wafer Lot and process equi pnent

cannot ade . td-acked” into the FOUP fo processing. [0007] As wil |
be appr gg?dg ed %yt%lﬁ%ls%gfsém s%ngifgisﬁﬁ?rﬂé‘s%grtf’,ma&&éﬁﬁ%ﬁ ssriqopdycknss reapigas thatt a

manuf actyr | r process run on a "Lot" of wafers always followed a
pr edef i ndg%é({s&%?llﬁxéastgi} eveg?fé[ieesls%so%‘ﬁ#eﬁs@é cqyipment veed to pracessfthediad and the

equi pne ltgli(J:gg&e&gently once the contam nation status was correctly
mapped t ® a‘ﬁﬁ’%@%ﬂ@@@mmﬂleMIﬂmwﬂmmmtmlpmingsuccessfuI
and "signed off' a sinple contam nation check or conparison check of the
equi prerfAPmaAasd thef OWR areaDaPthemsme ubritimingtin Ivel BBt EHRreQRAS: Onal
contam nation msmatch error. As w |l also be appreciated and as di scussed

above, tipdiciadhe whfeal Gpind process eguigment GRARDR 162364 HPSmckda” HESHS | gfrent or
the order of processing was acconplished by manual i1 ntervention by the FAB

oper at orprocessingef ore, if the equi pnent required by a Split Runcard was not
the sanme as the equipnent required by the predefined sequence of
process ver would sinply reject the "operation start" request

h
and t he%@ﬂﬂt oger F’gﬁ{’m‘&?“’é‘?ﬁatfm?@ Q{H@dé# thgarti aseording torthicriphat a

manufacturing or process run on a “Lot” of wafers always followed a predefined series of
processes and used the same items of process equipment. Consequently, once the contamiﬁation
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, contamination 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.



necessary corrections or changes. Thus, contam nation |level conpatibility
bet ween wafer Lot, processing equi pnent and FOUP was one of the many itens
managed manual ly by the FAB operator. O course, a great deal of tine
could be lost in correcting the contam nation |evel conpatibility problem
or expensive cleanup procedures could be required if th r S not
corrected prior to tracking in of equigpnent and wafers %Boﬂg‘s%ﬁgﬂ 4 20
JUN 2005 [0008) Therefore, if Split Runcard operations are to avoid

contam nation control problenms it is also necessary that contam nation
nmonitoring and control of alternate or changed processes also be eval uated
aut omat i y b tart of an operation or process run and that

cont ani n{gﬁaion I gi}grlreg"%? F%‘ﬁg%‘f’aéﬁi OpFIRLIGHS aERIA AYRIE sPntyminptionyeatrolpseblems it

appr opri%aﬁq%rge%i fferent processing equi pnent and FOUP's be selected. 5
SUMVARY PRIVERRFCenfapRstigrmoniering and Gogtrof ioé slécraatelontharged prasbssests ar e
gener al | ol veld or circunvented, and technical advantages are generally
achi eve ,“’3&‘? e¥3lutted ulematinaly beforet the sthrt bfien greesiontor provessrumandalat di scussed
bel ow. [0010] A nethod for maintaining conpatible contam nation |evels

bet ween SRaR@RtipRleNels ofthooedardat badyahtcally ChAESd WieEaHeIRR or ity an

aut omat ed manufacturing run controlled by an MES (manufacturing execution
syst en) RIPR$sINZSEuipmeRLATEFOUPS bpkéelvdtetled 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 of steps and second sequence of steps
wll carry indicia indicating a contgm nation |evel. The pioiﬁféb of a
full "Lot" of wafers according to the first sequence of It d en
started, and the contam nation |level of the full Lot of wafers is
continually evaluated and determ ned during this processing. [0011]
Processing of the full Lot of wafers is then interrupted prior to execution
of the iafol i 5 process in the first sequence of steps. The
full Lot o ﬁ§?§9§i§5§RQ§ﬁ#ﬁﬁhvided into a first group of wafers and a
second group of wafers and both the first group and second group now have

the samgooogint anTiras adothe\pedblchRsars patdr Ay solvee 81f Sifcahv@itod BP&) Ise?l\ﬁ@& rs is

then further processed according to the second sequence’o eps and the
cont ani adtan@ged £ Sdnef i WRLE L Ll be set to a

cont am nat i o% Ievg(% aglyg%lggepﬁ%eg:&% FE@B{%‘%\Q{?{& 8§thegfe<§%'g§'§veﬂtl'°"t%e second
sequencgisgfss&f sy, Uoon conpl eting processing according to the second 6 20
JUN 2005 sequence of steps, the first group of wafers is conbined or merged
with the second group of wafers, and the contam nation |evel of both

combi nelP93HloupsAimsthodifor maintainity ghwmtibledh@mintbn Ricls bewebn RhfelsHRink 10
groups. It wi.ll be appreciated of course that prior to the first and second

group  Brocesedand theprgeassing bguignan ddrigy S1utethatvbinTadt®iingdGn t:th#Jﬂ@& E[)y an

processed according to one or nore processes included in the firs

sequenc MES (nsnefasturing exxboidnbystea) aktEs SPIRTRGERT i‘:ﬂnr&ﬂg‘%d B thRindelfion, gﬂ%r gr oups

of wafers have been nerged or conbi ned, processing t"/he conbl ne oup
may method comprises establishing a predefined or first sequence of steps which include a plurality

- 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 Lc;t of wafers are then

' dlivided 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 described hereinafter which formthe
subj ect of the clainms of the inventiog |t should be apprewgﬁw t hose
skilled in the art that the conception and specific enbogi I'scl osed
may be readily wutilized as a basis for nodifying or designing other
processes for carrying out the same purposes of the present invention. It
shoul d aslestcl)e be sﬁ%aliﬁeg by those skilled in the art that such equival ent
processesior” Berdiibrshiroup ebwaferstis eombine erpharized witldths seprd ploup bE
invention as set forth in the appended clains. 7 BRI EF DESCRI PTI ON OF THE
DRAW NGS5 A0 thergstamimpion It ofiboticombimsanreips i 58 &) thé RipaisPCor®hnihdt®n

pr esent 1i ‘?q\l/gg&lqggq; and 'Eihe 1;’idvant ages thereof, reference is now nade to
the fol I8 gropps. dhwill edepPreciated DFcorkisd ' ing

dr awi ng,sgfi n which: [0014] FIG 1 is a bl ock %@ﬁéﬁ%‘%%‘ﬁ%ﬁ%&%

Si Vi ew S\Ia&mmsnghigthssdcaﬁd%mhlbs | JAGR RS fgatures of the
present invention; [0015] FIG Zr??eé%ﬁyla%ramgk?%ggsgggcggédﬁ%?io%o%f t he
| i fe cyaherepfocessesSptluded iRURCHS ' t eachi ngs .of the present
i nvention; [0016] FIG 3 iIIus"?sre3‘?33%9(21fdslt hgtgh?“ggatﬁgﬁgmﬁr "%ﬂltpﬁé‘%ﬁ‘%}%r of
waf er -pr j y ' fers. bein ocessed cording to a
Spl it Runoararor L bt Bin mehed 88 Gh6inel pRReidy ST Contbined group may

continue 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 20 JUN 2005 DETAI LED DESCRI PTI ON OF

| LLUSTRATI VE EMBCDI MENTS [ 0020] The i ng and using of th 0t |y
preferred enbodi nents are di scussed irr?kdet ail bel ow. |tt23§o@ﬁ‘57§$
appreci ated, however, that the present invention provides many applicable
i nventive concepts that can be enbodied in a wide variety of specific

contexts. The specific enbodinents discussed are nerely illustrative of
speci f i CBREBFDHESTRIPREIN j i.qn, and do not limt the scope of the
i nvention. [0021] The p?&gﬁﬂ%ﬁgﬂ@{;gn will be described with respect to

pr ef err&gmsgbod%rrents ina specific context. As will be appreciated by

t hose s d i Foramorgrcompktemmderstavaing’ ing. .0l ant .is . copmprised of
equi pne%fq%téarryi ng out a | arge nu%gg{e%?&glﬁfl%wel%’gﬁé8‘83@?@@2% a waf er
or " Lot "thgre racsismowanadeqs i1 Of re 300 mmsilicon wafers. In
addition to including equi pmniﬁ%ﬁﬁgﬁéé“@g?ﬂ%ngh@n&}nﬁwwthﬁr ocesses,
it w il as¢padngd@ean atwgcf.hat it is not unusual for many of the
processes (such as for exanple, masking, etching and depositions) to be

r equi recilous'@/er a*lé'}sl mes during the manufacture of different sem conductor
devi ces. anp! &5 18t Ylogk digzmanpfarportien ofawRar yystml(Qich RS Fifn LRG| ude
various.deposition processes including CVD, Sputtering anm& n-a‘oagi ng.

Li kewi s&OPRBS tsfeatures ofthieprgsentiibvengogphy with nany different reticles or
masks, converting of the photoresist to a nask and etching are all well-

[0015] FIG. 2 is a diagrammatic representation of the life cycle of a “Split” Runcard

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.5isa 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, depending 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 |levels may be perfectly acceptable for carrying out the sane
process for other purposes. Consequently, the processing plant may include

two itens of processing equipnment th are exactly the sane and carry out

exactly the same processes except at two different cont azirgaﬂgogﬁﬂ evel
designations. The particular material recipe of the deposft UN 2005
9 material, or etching materials and other paraneters, may al so vary
significantly fromone operation to another. [0022] Thus, it is seen that
a huge anount of data covering the various processes, naterials,

pr essur eBETARBREPESGREETIONOF ALUSTR ATIVE KSFODRIENTSUSt be careful |y
tracked and recorded for any specific automatic manufacturing run. To this

end, a fin order of processing steps for processing a wafer, the
mat er i aﬁb@gﬁi pe?ljl B’rag't“ﬁé“\’/H?‘PSJQfsth‘pP@@@@y@sqfertd&nmlﬁﬂhhéMreqlﬂéu@mﬂﬁ dang a

record qf,th different paraneters is typically devel oped for a
nmanuf ac &ﬁ}olwn S‘fﬁt?ﬂldohe aprresated ciovbyer, trat the present ix%hti&ﬁﬁbvmﬁ,gquﬁgagg or
y

producti.on run, this information is listed and controlled b "Runcard" A

" Runcar d®VeRHYq cospents tiaktandie embadiéd int Wide Sadty bigeViat BorfekiS Oftd %eéiﬁ@
to eac

process along with other specific information rel ated Iece of

pr ocessiyodienisidiscussed aremady QHIRIRYE shddis: @ﬁg | nt am.nat i on
| evel s) and the materials used such as tl%]el ma ugg@%ﬁ%%g%g%ngxo&andgo
manuf ac g limij thescope dahsimgerioh) y, a Runcard is used only once even though
t he manuf acturing process for manufacturing particul ar sem conduct or

devi ces @By be ed repeatedl y. The predefined sequence of actions used to
cont r ol [t h e] equ?%%%‘ﬁf"“? %Vgntgﬁdvﬂl be described with respect to preferred embodiments in a

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 cxample 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 2 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 tine 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
material s are consunabl e and may be provided by nore thah foddNs2iBplier, a
new Runcard will be required for eacly manufacturing run. [0023] In an
attenpt to continually inprove yields and performance of a successful

manuf acturi ng process, fine tuning of the materials and process is not
uncommon. However, it is very inportant that a proven successful sequence
of steps, material recipes, etc., not be changed wuntil the process

engi neermateriatywc tiehiG e fairialst LSt Moy g, of the process will yield
the desired 10 2 0 JUN 203551;1?&’%}{3%%%‘]"%‘&@%&%’,""ﬂ' SIgRiEpU9ER Phfent  or

r esear chype@fiGifloahétferdnN al tered process or material or request is to be
tested, for purposes of control and conparison, it is advantageous to
process a "Lot" of wafers in two groups. The first or experinmental group

will, fdPo28lanpllhus, ibisslcen tibt y/hipe anﬁhﬁ&&&ﬁ@@o%ﬁﬁﬁé’vﬁﬁ?ﬁﬂ%ﬁ%&Igatwﬁ ?,pr oven

processes and successful sequences of actions except e specifi’c

change tPIessuress temperatnrése séraminfibr dd1d e Yaustt La SQNLLO oup of
the "Lot" will be processed al ong vvi’t@%’t ugt%%Sgeﬁﬁ%gﬁcgfdg}%cfﬁ%o@%%érpt it

Wi || f olahpspetifie amtomgiianufBE@N S uR! i t hout- exceptign. Thus, all of
the differences and results (good o?ﬁglzigfmbé %%ei%fne ) erP?P‘é’f“ﬁ‘H&S@@cond

groups \fbd grodessifpl WARYr, HéSmiteyi . i ment al _change in the process or
reci pes. [0024]@%i or 't o t%%%?%ﬁ?&:’dﬁ%a&owocﬁf » g Sequirpd paupment 3t s s

changes atrecotd\6F thdst afffefin® t-he wafer. Lot re handl ed by the FAB
operator manual |y assi g?an %Sﬂgtgﬁsilgggfca{lbdgw&exﬁéaman“f“t“nng run ofa

semiconductor device. For each manufacturing or production run, this information is listed and
| controlled by a “Runcard.” A “Runcard” will also include specific ID’s of the wafers used in the
process along with other specific infonnation related to each piece of processing equipment
(such as equipment ID’s and designated contamination levels) and the materials used such as the
manufacturer, date of mamifacturing, 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
@aterials required for a particular effective and efficient procéss 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 tﬁan 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
Vvery 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 MOis defined as a FAB operator's m st ake %fﬂag @e 5;5 I n
the wafer being scraped. Typically mgtakes include selecting th ong
equi pnent and/or material recipes as well as subjecting the wafer Lot to
the sane process twice (i.e., double processing), etc. 10025] Manual
handl i ng of experinmental test runs carried out concurrently with a
predefined normal manufactured run has al so been necessary when using
aut omat iresuty sThenafore Nf aabw eRpctitin€o ' | stem
using the IBM Si View systemto auli%ﬁ%ﬁ?gﬁﬁmg%%%ﬁréﬁf%f‘g}v@a%&%rrent
oper at i GequestisholVe @GRS bl i cal. nuf acturing runs, must
b T o B Sl B Ao R A oSt T on

still depend on significant F oper at or

2005 11« ; jonal activities. Al fhough
Spli 17 Bonear o ann RO brBE" Blq 1% eE5atinig G el RE s, AU P

process | pment |1 0¥s or recipes, the process change will not be
fully ﬁ’?%%%#‘?é“?ﬁ%%ﬁ% RIPYG™ BiBtessravad sicressful sequensesefastions except

infornatfj)rqnesta 0 ensl?te for the contents of the data related to
condi ti ORs amd i ‘ﬁ§{‘%§81‘ 3 hbepgtestidrnd sxplugted. Theoseoons orwaiite] gupobtiei ng
control "‘?9”§¥liyhe "Split" Runcard is tracked as a "dynam c branch request’
“and wi | 0¥ ST B5Pmeessed alapg with fhiefexpesimental gravpsasept #rwill feltiw he ofigingloses such
as masks, recipes, neasurenent specifications, etc. Consequently, the
process FYVGRPLOGErspritkont exseniignd Thus, allnfithiewdifGarenats and results (gool debad) between
controll ed manually by the FAB operator. Further, after the

the first 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;:ly, 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.

{0025] 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 will alnost certainly bg(sddpié. Thus,
it is not uncommon that a "dynam c brgnch 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 includes basic equi pnent data and does not contain or relay all of the

ntroledfingni i kb f ) h |
he cont am nati on Gea: o ae e R LR RR B FRo i on

t he contam nati on designati ons of on
provi desth@.ligiViewg],ggat ' far using a "Qplit" _Runcard which
modi fi es and enhancés t hg)dclt}égegﬁé &ﬁgesﬁeﬁfvr?ﬁf ‘B?ntigﬁr"éé"é’é&es’rtW@?FSfi hat the

necessar pai ' ' vaj.l abl e f || of the Split Runcard processes,
i ncl udi n%hait]%ﬁgg?ra? iéég{‘!'u& %8%%“&#’& MAE9 5 %Fe‘\%ﬂ“ nob bavgatiof Bienegessary infermalion 26]
Referriqgc&@ ol Qe 1, there is a block diagramof a portion of an |BM
Si Vi ew SySTRASHE &S e sdntonispfithredats i toiconditinns end instsuctionsor ptoessiagi s a
Si Vi ew s%xer 1f0 avai |l able 12 20 JUN 2005 from IBM including a nmenory
area for Bh'SMWE F18E corirellgd by the\Split RuncaadisdrackedDB a ‘Ugmindbbmaih 12. MVDB
12 exchan%ﬁ%”infotnation with the RTD (real time dispatching) 14 and the
AVHS ( au@ifst @ad will fallpy ong ananorendfferest tngessos farspoctficapucsbes sdlat MasksM
(specification nanager) 18. Another nmenory area 20 stores Runcard raw
tabl e ddPEPEsMPRLEMPLsHcriBinations,iete tCansequbpdly, thePisteay ilbvo hind Rk Snidsiisatal On t o
be discussed later. As an exanple, the process engineer requesting the
exper i il dMformasion is provided grrcoutraliedimdnnalpby @6 FABGpEAkS. FIRRE! dHicdthet Ne
necessary

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 ;kipped the “Split” Runcard
wafers will be subjected to double p_rocessing 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



changes to the FAB operator by means of a message or note on the workgroup
server 22 that the process will include a Split Runcard application 24.

Li kewi se, for adm nistrative and nmanagenent purposes the Split Runcard may
i nclude the nanme of the process engineer, a Runcard |ID nunber, or perhaps
even the tel ephone nunber of the process engi neer in case g&; 25-- for

i medi ate support. Thus, a Runcard séfder (workgroup) 2 @ NJ7%% ed to act
as a control center for informng the FAB operator that the run wll

i nclude an experinmental or test conponent (i.e., the "Split" Runcard) as
wel |l as for releasing processing data to the SM (specification manager) 18
t hrough the ODBC (Open Dat abase Connectivity). Consequently, the Runcard

pr ocess figaxIBMi in¢ludiny ememerysaertfof o WM (ﬁ&tcﬁ&l@nﬂ@éé@inte?ﬁa@%ﬁa%r@? a provided
by a split SiView system since all of the correct attribute data is

i ncl ude(atabaseh dizi MIMDEB 12 b@%eis §nfRRERH iththd k'rbggégld{ﬂxﬁ% %ngi;%ﬁrggsrif 5‘15)&’ ASSUr 6

I nformati on required by the S (manufacturing e

t hat t heheWeWHS (iutémNved hafeRSI . ' .processi routes (i.e., one
for the nor mal ¢ pr ocess?‘r?gglalﬁg(ﬁg%\g%tg#‘;Eﬁése%&eﬁg%ﬁﬁ'ﬁlrgﬁ%ﬁ‘égwg’g) and
w1l evglay h ] i | evel . desjgnations of the itens of
required eﬁgﬁigpltr?e%}n%@glz lggﬂggﬁém%{?gt&?rﬁse OGR! ‘gw © ffa as reesiyedrronns figshor

m smat ¢ HEesq waf er . the.equi nt or the FOUP during the split
condi t i gﬂiﬁgﬁ oces é)lHrillgs ‘ﬁ?"“ﬁa‘&l“’. W&‘?ﬁ?eﬁgﬁ%l”sﬁﬂﬁé@de& BI9BRSE ORENFEr t 0 t he

rej oi ni . Lng. of e Split Wafer Lot and the production run wafer
Lot . Them%‘{‘gg{%ﬁ%mmg&ng cupproide information pad datgeencominigdhempsessarga 13 2
0 JUN 2008 (oI E}?gAe%ZS for the Split Runcard results that allow the Runcard
wat chdog oF S&rve BPEryor Y means phe messeet prickbekie wWogkgeupservep22 thatithe mat i on
concer nj r‘ljgﬁarreﬁg]zurﬁﬁent ata. Thus, the Split . Runcard raw table 20 and
the Spl Pt M§Ydea gplit Runsprd applicstion Bé Miewise,fer adb@inisaativeandised as

management purposes the Split Runcard may include the name of the process engineer, a
Runcard ID number, or pérhaps 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 nbrrnal 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 ipformation 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

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




t he data exchange interface between the IBM Si View system 10 and the

wor kgroup server 22. The Runcard watchdog 26 al so reorgani zes and stores
the raw Split Runcard information or information received fromthe

wor kgroup in the MM Runcard table 30 indexed according to the corrsponding
Runcard. Thus, the data resulting fromthe conditions set z@zg%fqttﬁ Split
Runcard is stored in the appropriate qigndexed | ocations. 1 T é t he
system according to this invention provides benefits such as i ndependent
operation of the workgroup server or workstation 22 and the MES which

all ows the workgroup server 22 to continue operating when the MES is down
for mai nt@q)gn@e a&g ahso allows the MES to continue operating when the

wor kgr oud Pk <PHPr the SphitRuncard regnlts tlas athove the Ruacary staetdef ortsBiver 26 towa i on

r emai nsd;?gllfly conpatible with the AVHS 16 and RTD 14 wbich all ows the AVHS
to aut dieek 14T Vorkeroun sewer 2%dnBrmbtidrSontsinig inchdveedREPALS. PR {8 4pi¢ eal -time
di spatching a Split Runcard Lot with a normal or standard Lot. 100281 As

an exanpRucard v tale0zmd thid Spkit Runei @KLt G828k tHeNir JPNETS bbetfigfyhased
1Tl

on an IBM SiView systemis substantially is the same as in e un

| BM Si Vitbeviatystchange fitersace bekican HRITBAEGV: L1 Buncard Lot cap be
automatically tracked in and out of t%&%{/%ﬁgm élmgh e\gpﬁcmpfwerfzﬁe full

hi st or y The Rmnehrd waBadg?®d4o bl olini ' i on | s, processing tines,
waf er quantities, user, reci pesgglgﬁ%(yg?E{gégg%et%wtégﬁgg“%%vﬁ&?%?"?%’ure
anal ysi dnfolndtion dceRed B i reater flexibility to record
an;:l tu?g an experi nent asthﬁgvgg%g&allp ?/R %egﬁ%%%%{@?ggc;ﬁ{? 36??#‘?5} tgthe

aut oAt icBrEHARBESK anrRe eas om 70% t o 80% whi |l e at the sane
time r edu??ng t e&%ﬁﬁger o’fthésl%{r%foeﬁ'gl ng 4P tie qqnditions sgtup by therSplit Renterdnt ages

i ncl ude iskibr8dind theaptorials ihired W3 tions.

[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
itivention 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 times,

wafer quantities, user, recipes and other data to be saved for future analysfs which gives the
process engineer greater flexibility to record and tune an experiment as necessa;ry. 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



wor kgroup server 22 to support sign-off flow Separating the MES fromthe
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 systen). That is, a
process engi neer can use the vvorkgroiﬁ server 22 to run alfloUUkw2§
experinment by porting the new Split ncard data to a different MES. If
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
CIM (conputer integrated manufacturing) systens can use the data to
support wérkgroug geradr@2itd data. .. [ Q0 eferring nowto FIG 2
along with I%IIIGGE9 1, ther ?@?@f‘%@%ﬁ%@%ﬁlﬁﬁﬁ?&%ﬁ sigroff flow allows | ¢

i nt erf acgs M ard or predefined process route. As shown, a
porti onqgf Mﬁag tgrr gﬁﬁ??ﬁ%ﬁdﬁi etﬁ?‘ﬂ@%@“‘? B\S[‘@mgih? Polit Rugeard date ardhesiep thenl

ori gi nal i ed “tine-start” action or step 34, process step 36, and
"time- engaxtel?? feHlpiH gBRﬁg‘g"B‘é"&rF"t"ﬁ Shegeerkerpup 22 and thelMiBR ars indefemdeaty i isoer eness”
or inten&&g&lsieg or action 40 which puts a portion of the wafer Lot which
is to be processEYRUEHsisAge MES (ranpfestisingeretutiousystefd). That id, A@roressnal or
non-Split Runcard Lot) on "hold" and switches the Split Runcard Lot to a
di f f er erf8QEYT B} Uisthe Werkerayp seregrs224o rus 4 folloer-upkxpetnsms ReHRWY theNeWBplit
includqukf a "Split Runcard Lot conplete" step 42 mhicz al so releaggs t he
"hol d" I datadma differant MEsc Af differnt Hmnn&airom&epmmé%'akéus&'ﬁﬁ%dspggt
follows the aoriginal processing of the predefined process at step whi |l e

al so skifBIFag prasessiygldata, Mevadableslio theMES c@ibe RaS 'S §,6% ,11"1 when

t he nonl-igipl iqtegRuan?rd Lot conpl etes the processi nlg s?t g??&‘ 30, pﬁé’p?% Lots
(Split FMepgrated masufactndng)epstGnd édn vss ARG th SidnoR S i Sl r.oer %and
the required processing tinme is noted at thégoﬁtﬂgrlf{é?%%gﬂ%?%eﬁ”gg‘.og 30]

Par amet { hat be considered when generating a Split Runcard include
Ho Bo2of N2! RBMfting Howtd G FaiSig with FIG. 1, thore is iusaatod a Split Ruveond life

cycle as it interfaces with a normal Runcard or predefined process 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)

on “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 LQt 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:




exanples only: 15 2 0 JUN 2005 [0031] Awareness of a Split Condition and
Notice of Conpletion of Split Condition. It is inportant to provide a
process or nethod for the process engi neer to provide notice or awareness
of the Split Runcard to the FAB operator and of course the MES or

manuf acturing execution systemsuch @s indicated at step 40 in FIG 2. It

Is also inportant that once the "Split Runcard" processzeg gmezg‘wm
conpleted that the MES autonatically executes any operat4 8n necessary to

reposition the Split Runcard Lot to a proper status for subsequent
processing. To help acconplish this, the normal or non-Split Runcard Lot

processiggal ONgwardiRssbraXiR WnlittioRGindMbtick B éﬁr'thUtﬁli&,o? Sgﬁ&@o:{d?tlioﬁf? G

i ndicated at step 40) just prior to beginning the required processes of
t he " Spl.j " P ssing. niioned above, .a nessage advi sing of
the - spitt [POLaG frov e BRREEN M m Mo TR BREES BRRI R SpBERE BRE- o ess
engi neer_ by the I up server 2 to the S. T | d confusipon as to
what "ol eepteats oL RieSfio & rAB Reireiar ahdainine e M SrRER TS rot  a
preferred practice is to issue only one "Split Runcard" for a Lot with
respect SXEFUlgn sysk such apindicated attercitia HiGeZ. "Ibjsialso impadant dat epse the 1SpHt has
been conpleted, a "conpletion claint or flag is set or triggered to cause
t he systlameard” pigeesaestharabéop complstedibat thei MES eutomati¢aliycxeautes ony ppesdoss 36
that is being replaced by the Split Runcard processes. [0032] Split Runcard
Execut i orec@sary tanspositBintbeSplitRuneard &t agirofich statua forsulsscquent piocessivg. Go
treatnents of a wafer is usually critical, and since assuring the proper
sequenc eéhelppaccoroplish this,abpsorofal or optIplit Radeard e precassitpealgrigrxhainmeute wilbbegood
procedure is to execute operations or steps fromthe smaller nunber of
oper at i oma it ©“lwld atapes (Alsorbeindizhied pestept 409 st priveto Beghdih@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 oper-ations 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, 7 and 9
and a second group of wafers with ID numbers 2, 4, 6, 8 and 10. Thus, even though the

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




referring to FIG 3 it is assuned that a wafer Lot has wafers with ID
nunbers | - 10 and the wafer Lot is subdivided or separated into a first
group of wafers with ID nunbers 1, 3, 5, 7 and 9 and a second group of
wafers with I D nunbers 2, 4, 6, 8 and 10. Thus, even though the condition
| indicated at reference nuneral 40 which processes wafers 1, 3, 5, 7 and 9
is listed 16 2 0 JUN 2005 first, condiki on 2 conprising wafjegsjUd 2805 6, 8
and 10 indicated at reference nuneral 42 should be executed first foll owed
by condition 3 as indicated at 44, which also processes wafers 2, 4, 6, 8
and 10. Condition 1 as indicated at 40, which processes wafers with IDs 1
3, 5, 7 and 9 is then executed. Finally, condition 4 which processes al

of the VampeandlliolQ comprisifh Walth £40618 fifh 1AhlELEANRLLONS Loy 3o NAYE, been

conpl eted since the operation is lsed to trea ers
in the Lleat i nt,. Si.n a.,"Split Runcard” neans at

| east one cféﬁgdqgﬁghlé@%sﬂﬁoggﬂﬁ’?g}“ mﬁlbqagd aﬁ?“ﬂ%‘?‘?“‘l”dﬁ?ﬁfﬁsteﬁ waferid. 4eb,8he

ot her LQhd36.088hd; ' processed, . the Q-tinme nust be managed to not only
al | ow proper anan?/qsnlbgé,sqgﬂ? at%ff@é"%t 8}“§I§§Eﬂcéssf3h€af§!§ivﬂﬂb§b'$ bt3, SnsangTistheat t he
right ti ence.so that the reconbined Lot groups are correctly

posi t i or?gﬁ u%(rg'r %ﬁﬁgy ’r?8§‘?‘a°’b%8’ roggsses ald of thev@didrs Cortpatn bily bé yxeoitet

wul ti pl S gl]Lc%tgi".. For %nal ysis evaluation of test results, it is desirable
that a "SR PPIEARCLT 3 hets been complgted ningé thoropetationistibedito B@ATTR prRERGEIR: OF

productio%FL%hg%é;(ei, a non-Split Runcard Lot) and when 300 nm FOUP
1.|

equi pmeﬁ‘fa Is possible to process a Split Runcard Lot and a

production Lot in the same FOUP if the attributes, such as the route,

SRE (r;]lg g,r g qul_nglt!]a; In gQrTiﬁfBMQHEéEncHP ﬁﬂge g qypllﬁ %rnxéarér I%gaﬁxs rate l%zlisrt) gneolf,ottg?oeupsnrl)tllslt t
be in a “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 Lof” 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. .




t he production run Lot are the sane. However, since a "production Lot" wll
be put on "hold" while the Split Runcard Lot is being processed by the

al ternate sequence of processes, and then the Split Runcard Lot may be
required to "wait"” while the production Lot is being proce i}eg yéﬁge
original sequence of processes, it is necessary that the ez | nz
controller for the FOUP immediately gegcognize that the production Lot is
on "hold" and the Split Runcard Lot is "waiting" and continue processing
al ong the predefined route. Oherw se, the processing of the conbined Lots
wll sinply stop. 20 JUN 2005 17 [0035] AMHS Awar eness for Materi al
Transporgd-pg. Si the target for 300 mm operations is conplete

aut onat i[%dr? ,g]gandAg)lf lﬁ% & W%&“ﬁgg’rMP#erﬁbW%pwgwgaMew tatgettfor 300cam gener at e
and man%ggr@ %pl it Runcard Lot, the AVHS and dispatching system should al so
be upgrRdadC s FRRIGHH RYemation, nd sinesethe MES wiliuiiowelmigsaded sd fhat iSgpii t Runcar d
Lot while generating the dispatching list. [0036] Determ ning

Cont ani #ERYR 2kRpanage aSplinRincard L, tho AMEES aﬁdiq:’&tdhﬂlg%ystgﬂ%h&ﬂ@mk&ﬂe[ or flag
of a Split Runcard Lot cannot sinply assunme the contam nation |evel or flag
used by UpHadedtarsroguine andincddctht exqulrerherié HC8e Qﬂitrm:xéﬂd%g%ﬁn&é’e%&ﬂhg at e
equi pnent used for |ater processing or operations. The Split ncard Lot
cont ani iiedispatchimgdist. nust be conpatible with the equi pment it requires which
may well be different than the equi pnment used by the production Lot.
Consequid'bgéy, if)et@? necegsary .that the MES should include a nethod for

det er mi |ngl t he rm'?[mﬁ%gf"ﬂm'a?@q Tecyels. Finallyithe @pitaminRiomdevet désignation

cont am | on. f or level. [0037] Referring nowto FIG 4, there is a

bl ock d :agg%ga#ﬁ #H?ig Rp %i‘ﬁ? F@t c3pnqt i ane the contamination level or flag used by the

main route production Lot since doing so could contaminate equipment 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
multnplicity 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

inttial 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




processi ng steps according to one enbodi nent of the present invention. As
shown at step 50, a nultiplicity of wafer processes used in the

manuf act uri ng of sem 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 3 QLR}N 72985 group
of wafer with selected ones of a mulg¢kplicity 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 | east one of the
provided multiplicity of wafer processes is defined or set up by a Split
Runcard as indicated at step 54, and a nmultiplicity of wafers or a full
"Lot" i sexpergmintddr TSplit RuneeBSidiands sédadi §8 Pt“% quchpgr fy!l | - Lot of
wafers is suitable or adapted for being sut)géi"llg‘jl\l/?sidael§ ofglér %‘5&3‘?5@% nto a
first Ldtrosessihyg efthemuliBlidiNr309 rigental or "Split Runcard' Lot and
a second Lot such as agno%I p?‘gt’é(gfc»ﬁ%grg litg?'?smﬁdc%g?éﬁ%ﬂﬁl 36*‘0‘%?1@%“0‘”5

mul tipliaé fidét REudned brdvR fers. i.s then started at the initial action
and fol | ows tﬁe first ltétgcg]fjaec 08° gy Indigalid at t5p 38c At Sere paint dlonathissrpimt st ep

58. Al SBHE P thi,s main route or sequence of actions, the
sequence of ogfégginc?épa}'lﬁ?%sr SEREReiwPs begternptad befhes beaimningthomst si ng

event as,.indcat at step 60. Then, as shown at step 62, the full Lot or
nul ti pl iﬁ’ééu"!ta%‘@%" ‘%él? g}dgcafe@ ak§ipRIPQ:i Han, pnshowa af sters62, girectis}) Latiok mulSlefty &£ gr oup

and pro LN . the first group continues according to the "Split
Runcar daRs ésgé;‘g‘{l&‘d {fehitist gpupand osesoud grotyoand firocesdingbf thafimhirogp t he

second group is put into a "hold" condition. After the first group of

%8 tmD rg 3'Spki
wafers [KSQ ug%?fﬁg gde thee Splitdyncand!”lor sedndsequéee SpadtionSay¥hawH in 166 gecond
group of V\gf ers ngy or may not be processed by an original processing step
as i ndi é"gl" &meeswtilmoddﬁbﬁd condition. At thefrst group of wafers has

completed 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 “wai¢” 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.



groups of wafers are then rejoined or reconbined into the full Lot again as
I ndi cated 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 nentioned, the processing of group | as required by the Split
Runcard can conprise one or nore processing events which 2qugﬁemmsselected
I dentifiable process in the main rout r 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 wll then "wait" for the wafers of group 2 to conplete the
identified process before rejoining group 1. Alternately, the processing

of groupoeode) S OR i t he processi of group 1 as required by the
Split Rmca]r d ore#gée?{élgrﬁgpfs%qmétehﬁﬁeem 8?6’&5‘?1?%6?5@3910% gfamedesgribiopthe $pbit r ej oi ned

and pro ' bt Eoups nti nues according to the first sequence of
events. qﬁ}lﬁgz{[r&‘?r so8 g gﬁgo"gd B?( 8‘&?‘?&%@% logiq diagramef Bg@s%i's pryvided onlyrtosid il
experie S,. |.as any additional processing required by the Split
Runcar d ﬂg(?e%s engb[\}ﬁl‘%‘é‘éﬁﬁ@’rﬁ‘eé apq opeeatiopnof a Spli Ruiobard 0@%er L8t 4rA030din Rekes i ng to
FIG 5, there is an exanple of a |ogic diagramdescribing the Split

Runcar d PfPEB‘élﬁggYaf?ftL% Aeerdingle thoingehtionaTht beud] 0t €pidbasdsaifl ofl ¥ and 1 S
provided only to aid in understanding the interaction and operations of a
Split RYHE:YdtemepatoliedibythellRM Isawawrma@rdcsfystexﬁh&%@h{a%ov\gésf?&.n&rq ccording
to the invention. The actual |ogic processes carried out by an system

cont r ol lagip giyercasen @iviys A BIG. St ABURSW S0EAGRB SURY 70 2 R 1BPLorRReSL M | AT to
the logic given as an exanple in FIG 5. As shown at starting point 70, a

1 S o et o GBS BB

st eps asgeriendf predefilediprosésSing Zt%psamnaiéatj:@a&%hﬁ%nh LRSS aRblPines 8rior 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 been subjected to a processing step. That is, -
there will be no steps 72 and 74 for processing of the wafer Lots. After the predéﬁned process
flow is intf:rrupted 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



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 predefined process flow
Is interrupted as indicated at step 76, the alternate process fl ow proceeds
to logic block 78 where the full Lo®20of wafers is divided into group 1

whi ch follows the Split Runcard process path 80 and grqup JUNvEOEH will
follow the original predefined processing steps along path 82. As shown,
processing of the non-Split Runcard wafers along path 82 is imedi ately put
on "hold". as shown at step 84. This "hold" condition is maintained until
all of DRIRAREAREES T procgssed ptRppcHe dlpwerersif gpoupd wirfers aadrptonp aafrs whi ch
time a E@)I? rel ease signal on line 88 is provided to hold step 84. At the
same ti AePuld begeeambingdor angszady theo gewpduinler rivarded tobitapcd? vll@r¢ grogstlemdizne i f
the wafers ‘iir:@group 1 shoul d bypass or skip one or nore processes in the

pr edef i AEdeIpnee esafulig LotTbefimt therprodessingédntinues upgep 0 CHOWevek 6f @biper dge or
Split Runcard processing, if the original or predefined processing is
requi r edet iequarefprocstsing bySép 94, lfsupi 15offtiey W OEs id BoPddaB sRp 96 Whe iS vt ar
manner, group 2 wafers encounter |ogic block 98 which determ nes whet her

group 2 uatiichrgipakdripletsas kdulied fu%@&gfﬂ% ﬁgﬂe 4 'ﬁf@% . .Ejs%&g'rygi%ﬁo% '33“? séte% L d“g:,e

the wafers in group 2 continue al ong 0 20 JU

further opiGaHRR, b L f - : waf ers
shoul d be reconbi ngltgugr%ngt?rg’ga,wt e%ﬁ?%%gqéﬂ%gr a?‘ﬁglﬁl?%%vgr %Jé%ﬁlggrgﬁ%p 92
where gnQue [MeY . " " h rocessi ng
continues a r%?%%gﬁgr@%\(}é&grgpd “??dﬁ%?)ru%'%w (k)lg%els%%% “%r%ég‘ff?‘?tgmg?é‘é‘%%"sf’ g by

step 94 ov@hOiihelmh bile aﬁ"ﬁ&lﬁgteh ot stl;éps dQ%Er)n\é@ gxgtsp?%%gsg g ig &x‘é@@%ﬁ ali\#nflg?\,\%h LS

until group 2 conpletes the requiT
processggglga group 2 at step

{0040} As was discqssed above, prior to the present invention contamination control was a
simple matter of comparing the contamination level or status of the wafer Lo, the processing
equipment being used and the FUOP. 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.

[0041) Therefore, referring now to FIG. 6, there is shown a logic diagram for providing
dynamic contamination control for equipment required by a Split Runcard. As shown, prior to a
typical process run along a predefined process path or main route 101, the process engineer haé
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”




94 is conpleted, group 2 continues to step 96 where it is then reconbi ned
or nerged with group | and processing of group | and group 2 wafer Lots
continues according to the first sequence of events of the nmain route as
indicated at step 98 until the processing is conpleted as indicated at
step 100. [0040] As was discussed above, prior to the pr ni ' tion
contam nation control was a sinple nmalter of conparing ﬁﬁg QMt nation
| evel or status of the wafer Lot, the processing equipnent being used and
the FUOP. The contam nation levels of all three of these itens had to be
the sane or the operation start sequence woul d be rejected. Consequently,
si nce nueitting 8plhe SM vt as shiow@R@ bRk 004 Thel donfafinitibe siuk bEmhe Buigaett pognt , i f
Split Runcard processing is to be fully automated, there nust also be a

met hod fuedd darihg BRISERI Rihe@rd” YRR 0E fepYocBaly RlthdheAd d 28 1nicH@d at logic
contamination [evels prior to starting a process as well as revising or

changi ng1deR§06,36¢ A ABi iél#@ég uibne Ad'FurRl 1R %@B‘?ﬁtﬁ?& g%%a‘?r the FOLP

when appropriate. [00411 , referring now to ere i s shown
a | ogic_di o] rQvidin nam ¢ cont.am nati gn rol for ui pnent
equt r od G fr Bl ML octhEtchess R B B Sked By Bt e Brpc Bl GfD

al ong a pr.edefjned process . pat.h or main rou 101, the process, engi heer has
made 't hevatpats) el CRaR ot e sagy PracoR) fhe Jrgoace ot Soam g ionYEL I er od
during tg? procegg &ﬁn and that will change the eq;i ment ID af the split
condi t i GHIUFIS 354 I 0 higdest contypination Igygl encppnteredidyang fieRuncgrd pEACEssing@s ver | as
di scussed_above, starts the process to provide "Split Runcard” 21 2 0 JUN
2005 r odbfifaied 28 legieblagk 108 vlive “hackenduypisellhsasdss thohighask eontasminatiandenel.on
‘status of the equi prent to be wused during the "Split Runcard" portion of
the procals® ifthe “frantiendn therrepmas grassssingdic dhetsoreris thesaing forioticthe peductionr

conpatibility with the equi pnment used during the main route for a nornal
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
C 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 steb 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



production run. |If the "back end" of the process run is to be shared by
both the production lot of wafers and the Spl'it Runcard Lot (i.e., the
sanme process) the Runcard Lot contanination level or status is set to the
hi ghest contam nation | evel encountered during the Runcard processing as

I ndicated at |ogic block 108. The "bggk end" typically rii e hi ghest
contam nation level. Also, if the " ?rﬁont end," the cop%@rﬂgf?ggi'si ng or

the sorter is the sane for both the production Lot and the Runcard Lot
with or without sharing the "back end" processing, then the wafer Lots are

to be 38/l {eRinkDRave BBE MEdHNIMe DntmARicRIARE dhetk s QUL SidSthis forafitiop ment

required by the various process as Indicated at 110. After the

cont am ' been. set t. ] @@L & 8 and
170, 1 1528 s S ed BUR R RS B onfine 1 8bindodetat 136

bl ock 112.. The Runcard route detajls ot informatio enerated b e SMis
t hen pr ?@ﬂ%@ﬁg‘g Qnackipg Hh°fﬁq‘?1§l’lﬁ %A‘F‘caf‘g%?fﬂf Wﬂﬁeég a‘f‘ﬁe@u'fpmef’t lﬁtg Eﬂn:of

waf ers conprised of both the main route productiqn run fers ang] t he
"Split E@ﬁgwmdmtwtmc{srl32ektﬂhe§am¢1@a@}sr that coptamination 1@’2@&%’2@1’% fRgi n
route 101, the contam nation |evel of the FOUP used for the manual

pr oduct the fillrwafer It dbe/prdcdssingrequipmentaind thedOLH forla sranyal produat®n ym® Runcar d
Lot of wafers is then redirected to followthe Split Runcard route as
shown apresmeguipifnt Rmiamtinitipng tha icbhtagirktien 1Sydls 4re Rsn camparcdfor @ “Splitpr ocessi ng
the contam nation |evel of the FOUP, the Runcard wafer Lot and the

equi pmreRtndag!” Coesskirdicdted at 16NTFAbLT doinle reasomtheferislarc Aicempatibilitpgherciesidk 124, | f
the contam nation conpatibility check is not successful, the MES will

reject {rhek ilRB@qiiPmERIand thecSplie Rundsd Latdif eatetids sdjedibdbaskindiebedat step p¥ocessi ng
of the Split Runcard Lot will not continue. However, if the correct
cont am B thO@prodedsidg § hhldbd. 2Q0Rever, if the contamination level compatibility check passes, the

“Split Runcard” Lot of wafers is tracked into the FOUP and the contamination level is set ot

lowered to be the same as the contamination level of the equipment (if not already at the same

level) as indicated at block 138.

[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 restored or the contamination level or status of the production Lot is reset to the contamination
level of ihc FOUP, whichever has the highest level of contamination as indicated a.t block 142. It
will be appreciated that both the production Lot of wafers and the Split Runcard Lot will both
again now be at the same contamination level or status so that processing along the predefined or

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




| evel settings have been made and the contam nation | evel check is
successful, this information on line 128 is conbined with the Split
Runcard route information on line 114 as indicated at 130 which starts
processing or tracking in of the Split Runcard Lot of wafers and equi pnent
into the FOUP as indicated at block 432. In the sane rr?tn@emlﬂzm

contam nation |levels are conpared for the full wafer L&t} i)cessi ng
equi pnent and the FOUP for a manual production run to prevent equi prment
contam nation, the contam nation |levels are also conmpared for a "Split
Runcar d"[o0éf] as Aldeuglathepreaent id4ntidf arfddts slomtageehse bethdasaritied iredetail, it
inconpatibility, the request to track in the equipnent and the Split

Runcard biefldte uidésiosd it VRioas &t gakS subbituGaised alter@idal cdnidife maRdeiche
processing is halted. However, if the contam nation |evel conpatibility

check pa ing i y : IS 4l § I . FOUP
and the ﬁﬁ?g%&ﬁrﬁl?goﬁ%gee |gﬂ£ gct()p %?hhlgfg\ll‘)vg?ée ?gkﬁ%&t%ﬁf%&gmgg cgahe
contam nation | evel of the equipnent (if not already at the sanme -level) as
i ndi cat ef04%] bl oMlercd88, the 668 pf i tpessenthagplirationess siof intenderiode dimited &0 tBecond
Runcard wafer Lot is renoved or tracked out of the FOUP as indicated at

bl ock 14@artiétlat dmisodinénts of thdy@rocs) nasthoi ahd stepsalesdribed it the sgeclfiatiqnads o8pl i t
Runcard Lot of wafers) is conpared to the contam nation |evel or status of
t he prodwébidaiary €kill iif thevd @/ilbreadilieshpadciateitin thell21R0R oFitidiReschtiaventivgd
status of the production Lot is restored or the contam nation |evel or

stat us ofprédasses nehods, i@ Bteb@%rek&ltl Rting 6r TaRRProMRMeATHHA] ihalperfoiie! of the
FOUP, whi chever has the highest [evel of contam nation as indicated at

bl ock 14ZubstdntiaMy {he shifie ﬁﬂ@ﬁ&ﬁr%ﬁlﬁ?f 8RRl tﬂef&gme rQdn ﬁé {HeRok&posfingraf er s

and the Split Runcard Lot w agai n now be at the sanme contam nation

level or &ldbiRniQctdibtd Hér%%ﬁ%%tiﬁk&ﬁ&c&ﬂaﬁxﬁ% &Q?&és%ﬁn&%goﬁa)\&omﬁglﬁ 100

of the Lots can proceed to the’ next processing st
the appended claims are intended to include within their scope such processes, machines,

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



2 0 JUN 2005 [0044] Although the present invention and its advantages have
been described in detail, it should be understood that various changes,
substitutions and alterations can be made herein w thout departing from
the spirit and scope of the invention as defined by the appended cl ai ns.

[ 0045] Moreover, the scope of the present application is not intended to be
limted to the particular enbodinent24of t he process, nethods %ﬂﬂ st eps
described in the specification. As on of ordinary skilﬁ@ﬂ@ﬁﬁh rt will
readily appreciate fromthe disclosure of the present invention,

processes, nethods, or steps, presently existing or later to be devel oped,
that perform substantially the same function or achieve substantially the
sanme result as the correspondi ng enbodi nents described herein may be
utilized %ﬁﬁ%[din to the present invention. Accordingly, the appended
clainms are Teld PA%1 ude within their scope such processes, machines, -
manuf acture, conpositions of matter, neans, nethods, or steps. 24 WHAT IS

CLAIMER |'§, 20 JU .A.nmet hod fqQr maintaining conpatible

cont am'E?natSl ion | evgégggg éﬁéﬁ“%‘?‘é’\%‘”ﬂ@?‘ﬂ@e sontpminationdgvelhetvera wafers beisg ng

equi pment I aut omat ed nmanufacturing run controlled by an 3 MES

( manu P% ct dr é|’{{1eégsgg )%‘g({(;{lff PEIFCSiecampmgAidusing aniautomated amanufrotping sumepntrhiiedstiyeps

of: 4 %ste}‘?t'%fhi ng ? redefined or first sequence of steps, said first

sequence of ~3tBfuHes peuiting systesm) and laiSplit Bingardmegsismgitier stgpsofessi ng

wafers ,and including a first identified process; 6 providing a second

sequencCe of st epseﬂfgﬂ‘ﬁh‘ins RRgpdafinddendirstsequepconfarps, saiddiistabqratebfateps 7 | east

one pracess of said second sequence of steps having a contam nation |evel;
9 comprising a plurality of processes for processing wafers and including 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;
processing a “lot” of wafers according to a selected process comprising said first

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

10 said selected processes;

1 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 sequence 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

19

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

20  whichever is highest.




8 processing a "lot" of wafers according to a sel ected process conprising
said first 9 sequence of steps, and determ ning the contam nation |evel of
said | ot subsequent to conpleting 10 said sel ected processes; 11
interrupting processing of said "Lot" of wafers prior to running said first
identified 12 process and dividing said "Lot" into a fi rgtﬂdéj&h@ﬁﬁgf waf er s
and a second group of wafers, each 13gof said first and second group of
waf ers having said determ ned contam nation; 14 processing said first group
of wafers according t j . east one process of said 15 second
sequence of steps am;II(H gg‘tgath?%gftc%aﬁ% évg‘ﬁ'teﬁ’rﬂ“ﬁ'é‘f’iS‘Bﬁi]mF‘@V’éISteB»fsaiéaficémfmls)tof gr oup
to the same 1Gqageant i v s determ ned by said at |east one
process of said secgq;@d&?edag%#cb ag#as&%@dg?re PryeessacrQfling togsaid dirst paquenceefoup and
said second gbﬁwsiﬁ%sﬁﬁﬁf ers; and 18 setting the contam nation |evel of both
of said nerged first and second group of 19 wafers to the contam nation

| evel of one of said first group and said second group of wafers, 20

whi chever iis Bi ghest The&mBthdddf i . . ~The method of claim| wherein
prior to said merging step, sa gggé’é‘gﬁﬁjﬁﬁf&é’aﬁa“@flﬂg f\‘%é‘f“@ﬁ‘%“?‘@gf‘t}‘i’i?fer

processed Ry whfels@nsSiurtlnSroBRsA cording to said first sequence of
3 processing steps. 1 3.§The ne%glg[eaggo@ﬁ%ﬁoﬁ?'iﬁ%hséﬂ‘éqﬂﬁeTdf\é’f‘}?esé‘lﬂgéta‘?sd ner ged
first and second groups of 2 wafers are further processed together

according flo 4aid fi Tht msholieRmuan O WhBERAGSHF B St secondSrdiBt fod of
claim2 wherein both of said nmerged first and seégﬁéirg:agéﬁegongfg%p%?ers are

further préce¥se aredydiichprocasdosedinbGictdikd¥e ARRhpicad sBpESaif irs? Blgfentd &St

seqguence og

processing steps.

-

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

2 g4 €< i1 . - - -
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 afier said at least one more processing step such that said contamination

3  level (_)f 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.




3 processing steps. 1 5. The nmethod of claim1l wherein after said
interrupting step said second group of 2 wafers is in a "hold" status
wi t hout further processing until said nmerging step of said first and 3
said second groups of wafers. 1 6. The nethod of claimb5 wherein said

merged first and second groups of wafers are 2 further pr ggg@gcmg?get her
according to unconpl eted steps of sai (édcl rst sequence of pf eSS 3

steps. 1 7. The nethod of claim2 wherein said second group of wafers has a
hi gher 2 contami nation |level after said at | east one nore processing step
such that shid conthematidiofelaind Wiereh said fistgrolipsd eofec hgs vhighe @nhainglagon t han
said first group prior to said nerging step. 1 8 The nmethod of claim1l
wher ei n $ailfvel thanssaidpecnng eeoup obwafern prigtosaid wérgingftey.s have the 2 sane
contam nation |level prior to said nerging step. 26 2 JUN 2005 1 9. The

met hod of c@ai ml wherein said fi-rst group of wafers has a hi %he[‘ ]
cont ani nhti g 2 | ERrdnethad.of claig Lwheseip prid speendsequenagef seps isslefiesd by @ “Slit d
nmer gi ng steﬁ. 1.10. The nethod of claim| wherein said second sequence of
st eps i 52 defymse by a "Split 2 Runcard.” 1 It. The nmethod of claim1
wherein said plurality of processes are run on different itenms 2 of

provi ded, pr pcessi ng,_eguj nt. 2.. Th hod of claiml| wherein said
aut omat ed m@huf act e’l'ﬁ‘é{‘ﬁﬁc{a@ ’}8 e'?‘“ﬁﬂﬁﬁlir‘r’g‘i‘fy PIPGeSEs Afe T A ces.

2 ofprovided processing equipment.

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 scquénce of steps.

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

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

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



1 13. The nethod of claim 1l wherein after said interrupting step and prior
to said step of 2 processing said first group of wafers, said nethod
conprises the step of determning that the 3 contam nation |evel of said
first group of wafers is conpatible with the contam nation |evel of 4 the
at | east one process conprising said second sequence of step§. JUN 12805 The
method of claim!l further conprising bwo separate itenms of simlar

equi pnent 2 for running a sel ected sen conductor process wherein said two
separat e itsen@a%%rrﬁ A different 3 contam nation level. 1 15. The nethod
of claim10 further corpf mEisig stns evelpaisdde determinesvhef itesisl prascsinpeapipmentt 2
for running aa%@(#%%g&ji sem conduct or process wherein said two separate
itens carry a different ProsetBniatimtareunef walpes accordingo safthsecondistauenco bf stdpai m
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 2 0 JUN 2005 27 3 wafers prior to said nmerging step is eval uated
to determi ne what itens of processing equipnent 4 are to be used in
processing said first group of wafers according to said second sequence of
st eps.




