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 irvention relates generally to autonmated
processi ng of sem conductor wafers and nore specifically to the use of
split tuncagﬂg_fo sel ecting alternate processing steps in such autonated
seni conduct dRePiostldraridingAor aprcAmo m# o0 Silit RodrerarsiaPdozossitye t or
fabrication facilities (often referred to as FABs) typically use MES

(manuf @Rtk i ngTiexaplitaliaNelsiks HRMESM oCORL FiBlisioh® KopifdaQ) 1@886/%?@ oper at i ons
and proper conditions to achieve fully automat eg oper at 1 ons.” One

succesdifled onBeSersid 01,2000, eftited SplPIRVLEM M3LAEH mRLqduced by | BM
whi ch supports the integrati on of an AM-lSa%( Aﬁ%g@ﬁh&%ﬁf%ﬂmﬁandl i ng

Systen)hce[:hy]irsmpqﬁmdBer&lﬁey&fl‘cré’nQQ nm FOUPs ( Front Opening Unified Pods)
whi l e al so nmai ntaining support of a 200 mmcarrier system [0004] A unified
pod for processing wafers carefully maintains the purity of a small inside

space UIFEGIWC%@FH'&I?S’ pod. Because the purity of the small inside space of
the pod is controlled, the purity of the clean roomis less critical.

Thus, the use of a unified pod saves wafer manufacturing equi pnent

cl eani ﬁg"(’@ost sTheygippng ivention relatesadenatalizt to automatedyprokess sheshicoiiale carri ed
into the maméf acturing equi pnent when opening the cover of the typical

uni fi ed PBYRIINGC sPerifialipio Boweahinitnaciridonateting, altdnBOpRcésFR@REpsOpen

Uni T eq,, Bofl) . @uki% s!c%?c%ixc?ugctof}arroggsgigée 'S

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 fo 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 unificd pod saves wafer
manufacturing cquipment cleaning costs. However, extemnal dust or human body dust may be
cartied into the manufacturing cquipment 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 |ifting meclkanism The POOP 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 nachine base. A cover of the FOUP
is then opened by a cover close/open control nechanismat the back of the

gate. Theitedver use s thbRAIGANL; kward a fromthe FOUP by the
hori zontal shifting mechla%i s%égﬁ%qﬁﬁ\é\%&f “o]%m{?"yéﬁmw PIRC%sHI® quiomptigaly mechani sm

The cowbrse/ogencheased oPRFOHDE 4k ever.sj ng the procedure. The
automati ¢ FOUP cover cl osi r?g%%eewcg’ aé’ﬁ'éiﬁ}g{f' iYB‘r%O HenpRingtien, e Fager

cont ami natlidona miAR%hse NG Ploe Y ndard. system conforns to industry
standards and al l ows for a r%e'ghﬁmé‘gé&érgﬁ%‘f‘ch %égla“‘&mmﬁlwmbperabi lity,

R&D expdpiizmnl shiftiSTRedaM6RbAd 2 fiG5) m(%@%m%g:ﬂ) 'F{Qg_gﬂi)s.t s, tuning of equipnent

reci pes, etc. Changes in the type, er o e PR ths captige angt onmat ed

pr ocess ésldidown butb cRXPRE HBILS 2 requests are typically initiated by
a "list of new process%s, y Chgngggﬁglﬁn%eg THTREF wih pRdbcesiaNig oner  process

par anet &rekbodnd ofthanhechRIRGC A do9erWF 11l htion tqQ an existing or defined
automatic process. This |ist iseroﬂﬂggor[%gée#rh?tbﬂ’ei“ﬁ&aé’"QV“’IRW%HGH, " or nore

speci f i eentloymachasisni Snhd back Revhs gdid - T r, .such changes as specified by a
"Split" Runcard cannot be aut g{rmati ca gﬁﬁtgﬁlﬁ%@adgarcﬁfv?ﬁ@%ﬂﬁw“l‘ihe system

. ConsequERUP Py theribiitontanehifing 8S6HAhishnAHEMEL R« ecessary .that FAB
l KR ﬁa%el]ezr’ ‘eV:{q}%?"re 2‘ "W“%?W’\é%‘?*ﬁ@‘cand use a

operators manual |y assign the equi pnent

manual fRYEEs Llesqdnp desiOUP WhatréveddingWad Sh& 1@ CRld 0 plit Runcard that
devi ated fromthe pre-defined sem con]guctor' preg‘g%g’gég@g?fp‘ga out

aut omat ?iegjlg/(gpcning 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

rocesses,” che i i
p » 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 L:ferred 10 as a “Runcard,”

or more speeifically 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 1D

requi i
quired 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 pracesses carried out automatically

by an IBM SiView standard system,



by an IBM Si View standard system 3 SUMVARY 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 amd processing paranmeters used in
processing wafers while continuing to main an automated process is provided
according to this invention. The method 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

processism;g/mmagrd;iﬂlﬂli13},¢jvﬁljﬁ;l§q"N or group of wafers. The sequence of standard
actions or steps conprise selected ones of the nultiplicity of wafer

pr ocess%@ ‘lt ncluding at |east one specific identified process of the

mul ti pl Forfy. THFS 28d elherarebloms &4 goatralegibedoeciabmvatdd SaScdSiciypi cal | y
defi ned (?\y a "Runcard. " A second sequence of actions is defined by neans
of a " SPTPRERAEaRERIly PRicwd o loraieariodinehis atth HRSnBhSGHEOMIPT | Ses at

| east one of F‘&he multiplicity of the wafer processes as nentioned above.

The proE&8ET° °“l8V- the wafers is then started at an "initial action" so as
to begin the processing of a "Lot" of wafers according to the first

sequenc®twt act mabod HP@andif varl r Sqi.S..adapt.ed for being _subdivi ded
into a first group and a %g%\(r)dﬁd Sg[‘ré%h‘% &g"lflrd)f PP EREPS ABV ROt R Bgh t he

var i ouspsteataatsdd i ReR s\t &t (RS AnERALL .to the first sequence of
actions as defined by the "Runcar d* unt | {a??]aé"aﬁraglég’é‘?ﬂﬁ&c?%‘ ddedupt ed

et P ot gt e Stk ORS00

i nt ooa #Vaildde fgroah thathameamite ofefiddnductor 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 sclected 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” Runcard. 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 adapted for being subdivided into a first group
and a second group, and will then move through the various standard processing steps according
to the first sequence of actions as defined by the “Runcard” until the processing is interrupted
Just prior to being subjected to a particular identificd process defined by the “Runcard.” Afier
being interrupted, the Lot of wafers is separated intooa first group and 7 secoad group.

Processing of the first group of wafers then continues according to the second sequence of A

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 merged and the processing of the
conbined first and second groups continues according to the first sequence
of actions or standard "Runcard." [0@D8] 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

par ti cul sagrpédd@Rthet) far the first and second groups of wafers
are nergedg [0009fh%§§%%gfﬁég?@ﬁggéﬁ%?ﬁg C%Wﬁﬁﬂﬁﬁﬁﬁﬁwwﬁﬁ%@@g§Wn@eof t he

second ghﬂuam@ﬁﬁ%F§ﬂo§H9§ﬁ&ﬁﬁﬂtl&gn%he first group being processed by at
| east two of the multiplicity of Waf'er processes and before the merger of

the two ups. %0010] According to still another enbodi nent, the second
group oft er sATrdingp are qmebodioneat, afidr dasitedupinPiOr8aSaedint 6F tnh R&:

i nterruption stFp and _before the nmerging step. Thus, according to 1 11

this emfOHPRENpEsspcordingte thaggcopd sweesesf ctionside Shlit RehcabeH USR8 U StEPS are
replace%eb dthe second sequence of actions or steps used to process the
first group® BPuRefiths kot iy fgaher progeseeds T e 0is Ngthb et idcAEk IR A8 he Rl 0adl y the
featureghqng hichnical advant ages of- the present invention in order that
the det ail'edf *BOEEIF PR obFafemarcimeygedt i on that fol | ows may be better
understood. Additional features and advantages of the invention wll be
descri bé®oslher eAmaddtng o Mioar §6%; ' the, claims of the
invention. It should be apprecié?g%mgyﬁﬂgﬁﬁgéf@gﬁ??%ﬁy?ﬁ”Fﬁﬁsart that the

conceptﬁ@naHWMtgweﬁhiQﬁuﬁﬁﬁ@ﬂh&ﬁﬂ&dQ@ﬁﬁ&@é@goFﬁXngﬁPﬁg9q%&¥ﬁbutiIized as a
or cartyi

basis for nodifying or designing other processes out the sane
pur posegrocesses and before the merger of the two groups.

{0010} According to still another cmbodiment, the second group of wafers is subjected to at

least two processes 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 tlhe detailed description of the invention that follows may be
better understood. Additional features and advantages of the invention will be deseribed
hereinafter which form the subject of the c!aims_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. 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.



of the present invention. It should also be realized by those skilled in
the art that such equivalent 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 [ 00121 For a nore conpl ete understandi ng
of the present invention, and the advwntages 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

r epr eseRIEF ®ESQRIFTMONIOH B pRla8vRicsa "Split" Runcard according to the
teachi ngs of the present invention; [0015] FIG 3 illustrates a nethod for
determ rﬂ(’jﬂgl theF%der of fer processing for a "Lot" of wafers being
processed accor di A ToRPEH Yrferrtanting of tsrprespitinvesongdintlitenidvinf@ds] FIG 4 is
a flow ghark L4l ustrati ng the process flow of the present invention; and
[0017] FI G "5 19 % Y458 madgite e deHoming desariations ¢akerhie cprjosiss wofi il G 2. 6
DETAI LEQCQE‘(ﬁgngP'I‘}rQ\II OF I;g USTRATI VE EMBODI MENTS [ 0018) The maki ng and
using of t resent 18 "bVufErred enbodi ments are di scussed in detail

bel ow. ;goﬂ%houéggbe appreci ated, however, that the present invention

provi de ny | 1 isablogk dingra@nif b Y&tieOMGERV S w died in a wde
variety of specific contexts. The]dspeci fic ﬁ“e&'r?g%%? ﬁegﬂ)t%q]al cgl;f 8@0 are
merel y MPReReathe fratunds of fepidsént invaytionf O practice the invention, and do

foo14] 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 iflustrating the process flow of the present invention; and

[0017] 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
different processes on a wafer or "lgot" of wafers such as for exanple one
or nore 300 mmsilicon wafers. In addition to including equipnent for many
various and different processes, it will also be appreciated that it 1is
not unusual for many of the processes (such as for exanple, masking,
etching and depositions) to be required several tinmes during the
manuf actprea @kpdt m r vi ces. Exanples only of a few of
t he necessary mg?ggggfgggggggﬁﬁﬁﬂwgégv%gﬁﬂﬁﬂ@“ﬁ@ﬁ@%ition processes
includig CVD, Sputtering and Spin-Coating. Likew se, photoresist coating,
't hogr ABHE i « FF ke s pensra e pbitylpestres odihonts AOUREALNG, Bk e
photorezjft Ho a mask and etching are all well- known processes. Further,
dependi n§°6n W‘B@éé%wr@@@ééqwem,ltw requdséd thvBitioa phR{daes madfagfrlﬁx @l so  be
necessan_vtﬁat a process be carried out in a very |ow conta na¥|on
envi roniBHEFEPISBiEal o bpemlrdiodier wis vhiighefspe R ARARL A L eyl s MRy be
perfectlxquce %&?Ie for carrying out the sane process for other purposes.
The par TR R dispsed premeelpiduaiative speiftsidyet prti8d thélnver®bn, 284 801 NY
nateria%guangmother araneters, may al so vary significantly from one
operation to "aftPhelthe ipvenliog20] Thus, it is seen that a huge anount of
data covering the various processes, materials, pressures, tenperatures,
-cont am #M%lon |'Bhelesent flvention WRIBke tracked and recorded for any
specific automatic nanufacturing(?ﬁﬁﬁg#§ﬁ¥‘+%mgﬂa?hzCBF@ PHEI"8r der  of
5;??33: iS[ﬁ.’glﬁglc@(pQCt. A@Wllwmﬁﬁﬁﬁdt%}ah%fsﬁﬂcd l;]r&g: aW,a:; t?llbaeaﬂll W!lfglg[l)r %gsir]:gor the

Prggesses, t he required gqU|pnent an

plantis comprised of equipment for carrying out a large number of different processes on a wafer

ot “Lot” of wafers such as for example one or more 300 mm silicon wafers, In addition to

including equipment for many various and different processes, it will also be appreciated that it
is not unusual for many of the processes (such as for example, masking, etching and depositions)
to be required several times during the manufacture of different semiconductor devices.,
Examples only of a few of the necessary wafer processes include various deposition processes
including CVD, Sputtering and Spin-Coating, Likewise, photoresist coating, lithography with
many different r (ic]es or masks, converting of the photoresist to 2 mask and etching are all well-

known processes. Further, depending on processes subsequently required by a wa.fcr, it may also

be necessary that a process be carried out in a very low contamination environment for some

purposes whereas higher contamination Ievels 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 si gnificantly 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 infpormation 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 con ﬁftor devi ces may be used repeatedly. The predefined sequence of

acti ons ‘8 t oTMgohissen thehe heguinpmenir dibescAndhd kS bS] for a
particular effective and efficient process nmay be used for 'an extended

period ST el MBeRSfaarnmetiaowtands mande thEWs AR B8 &Y/ rop1 | 11 ons of
units of a Pﬂaﬁﬂzl}i cul ar sem conductor device. However, as di scussed above,
since t A& g peomatic anp faetpgng rua.n o tlﬁmcxﬂtd*;eédcn%e,fdc%ﬁ),@gegijﬁcm%gmabl e and
may be R ovi ded by nore than one supplier, a new Runcard w e required
for each” RGP AEC A Fighe waterif 081t} for theamrialsipRimRtes! e AU Bty IPT OVe

yi el ds and performance of a successful nmanufacturing process, Fi*he tuni ng
of the ﬁé?"g&i%I‘I?S%‘i'fﬂ"’fﬁ?‘d’é@@sleﬁés picallytOEORA for HMMBYBturidel ruh §4 VET Y

i nport ant .t(g)%t a proven successful sequence of steps, material recipes,

etc., ndt™BEUHGKES imeich manefagnompeprengion @Y thisSnBihdiBn 8aldalR t hat the
rocess will yield the desired results. There?ore, if a

fine-tuning. of the process.

new expg?nlur%%%{byoar %“égaé‘ér ¢n Feoeredt willrdsodnclade spicitid IS OE @S Svalks (8BS flh@l  or
request }0§GS£91 be teséed, for 'gurp_oses of control and conparison, It is
advant af€6us o B Russhesificiptgrmation ralatediosadhipiconer gt cqliffiekiahst OF
experi group wi.ll, for exanple, preferably be 8 processed exactly
accor drﬁ’gkﬁ% n? {% e Sép?)jrsB?}bﬁsl tsmppaleuser. fald of nedssiing, ege quangeamti9fa act i ons

except riRbidg cific change that is being tested and eval uated. The
second or eont rsgﬁgxgliy 8{]%3 c¥gn thyigh the manufacturing process for manufacturing particular

semiconductor devices may be used repeatedly. The predefined sequence of actions used to
controf the equipment ID's and materials required for a particular effective and efficient proccss
may be ljsed 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 consumabie and may be provided by more than

one supplier, a new Runcard will be required for cach manufacturing run.

[0021) In an attempt to continually improve yields and performance of a successful

manufacturing process, fine tuning of the materials and process is not uncommon. However, it is
very important that a proven successful sequence of steps, material recipes, etc.,_not be changed
until the process engineer is quite certain that the fine-tuning of the proct;ss will yield the desired
results. Therefore, it a new experiment or research concemning an altered process or material or
request is to be tested, for purposes of control and comparison, it is advantagcous 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 inventiom 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 omated node to process the wafer Lot according to two different
process rtunately, it is estimated that using a nmanual node to
processe“)zioc\e/\%:iJ ec?(a%}étac%?é‘%g‘? Withpresn arogpsestanRsusaesenlcbequepdes af dyioris@ept S i N a

20% i nCr&ase| s {mssed operations). An MO is defined as a FAB
operator’s nt E{i’g ea?%é]ga‘fskﬁ‘lgt‘eégﬁ And ¢yeluptad.eFhe sbendgr @arapedp ofypi cal |y

m st akesy jpghkude sel ecting the wong equi pment and/or material recipes as
wel | as sub%g%pﬁgccfsﬁéa[ﬁ%ﬁg‘é?h 'E‘Bf’xﬁcﬁmﬁ‘ﬁg sarexgpiotedisfoiow e ofiging. , doubl e

processi,pR [ 0023) Manual handling of experinental test runs carried
out con%:)ur rne%rfx[%gs/sc‘\kf\ﬁﬂgoﬁt FR et husedl of fsdifidrennesnnd estlembdioubadibEwadnsO been
necessapy g ' automgtic systens. As an exanple, an MES
( manuf act uﬁer? n{é’H éel!“?(éeng %ﬁ“B?]W sl dyg tartbe experimenal Siavpein teyso@E dro
aut omat }&@lcg_y control Lot flow, equipnent operations and process conditions
for typical manufacturing runs, nust still depend on significant FAB
oper at oroi nvol venent and _m'gmual control of many operational activities.
Al t hougHO% s ec Bt lethe TBpkititvelRiACAT & p6BRenR® poS@EcIBhid to #:0 %ol %M, Fag/ ew
system hto &Eange t he grocess flow or equipnment I1DS or reci e %t he
pr ocess™® SR LRt Wit handigd b the FABl aperatet pamdall§ asiphing rdolps, M6S ofpl,! not have al |
of the necessary information 9

cquipment 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),

efc.

[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
cxample, 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
control of many operational activitics, 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



ted to conditions and
et oo or” thgegg?;entsTg;ttrg dag?eieL?ocessing controlled by the
Lnstyustkans Igrigr?rackedgés a "dynaﬁic branch request” and will follow
o, nnrgcgifferent processes for specific purposes such as nasks,
?ggig;s measur enent specifications, ggetc. Consequently, thelprgceSﬁuglfylby
i ssi i i i ided or controlled ma
and the mssing data and information is provi maalty,
controlled by the "Spli
the FAB operator. Further, after the' processes e
" ' tion is often necessary s
Runcard have been conpleted, a "Skip" opera eoess:
" it have replaced one or nore of the origi
e remm it o e N e ot it apbalod: oflensauiAs OF pREQGKSSES ar e
hot Ski e §P%E : THEP@EUP ard maferspwjll be subjected to double
[ " " nc € _
oo 4 S P il on s b i 5.y
’ r results in a |arge nunber of problens for
o1 ocess “HFBer G LTS bt et Fifees rarbor CoipeRfopmpoasumiAngRe N0
i f the increased nunber of problens is at t
?ggﬁrfgqﬁgﬁ%g%%gé?%ggigﬁ@V“WﬁedbrC@BmammbpmopﬁaseSo@mh&ﬂmhﬂﬁ%&éﬁ§ basi c
i ot“ contain or relay all of the necessary
sl S S LI S e
i i i vy _automated technique for using a p
. BBt S oo bosnar s on
i 1, there is a block diagramof a portion _
I[g(ls/lzg | fg%ggylssg,g? @%%qi@b{%’gﬁﬁﬂa%‘ﬂ%@lwésw morpadiltd cmgina}O;ﬁoc&lﬂ;mlgln],c t here l\/:\/l s
i i IBM including a nenory area for an
? o \eﬁr iegyf"cgﬁgﬁg‘%f‘é’%le?‘fi(’%;@%a Llfe%{Orégg;m@gcs e avtshippe) thd 2pliMMRcE® exchanges
rra - - -
[ | | hing) 14 and the AVHS
i nform RTD (real time djspatc al
(aut o na%vgfg&rr%l E?ls aF’ < e%hooq(’lg’%l@ PEAGESSag0dill bg serenped. vBIds it is mottuneonShbn

i fiq i ogeYa) menory area 20 stores Runcard raw
(s EFCI Lih? @‘gg&FéC el @ngg%uf%’?ﬁagéﬁg i%; giglilgll na Iarg% number of problems for the process
t abl e data ,

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
aitributes of the ternporary processes. The present invention provides a fully automated

technique for using a “Split” Runcard which meodifies 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 (malerial manager) internal table or DB
(database) 12. MMDB 12 exchanges information with the RTD (real time dispatching) 14 and
the AMHS (auton&atcd 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 engineer 10 requesting the experinental test run can provide

i nformati on and data concerni ng the necessary changes to the FAB operator
by neans of a nessage or note on the workgroup server 22 that the process
w Il include a Split Runcard applicagpon 24. Likew se, for adm nistrative
and nmanagenent 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 inmediate support.

Thus, a rver (workgroup) 26 can be used to act as a control
center %P&:&ﬁé @F E‘I,?pﬁ Idmf"ﬁé {‘fékﬁg‘(?b'él?ra‘t"ger informgatiopjgrd dateconidrhing fhe nerdsagn

experi mgpt, t _conmponent (i.e., the "Split" Runcard) as well as for
rel easi ng rsé‘(é){ehgtsf?‘%g"l’ﬁé&"ggx '85""1"ﬁ8f GFssEs peLete prethe Workgraapagesr 22 £8t théir ough t he

ODBC (g b nnectivity). Consequently, the Runcard process data
will hgge@?sﬁlggﬁé‘?ﬁaop “‘}féfdtaﬂé’%wr yeseder adatistptivvainded by a split

Si Vi ew jnce all. of the correct attribute data is included. In
addi ti oﬁ‘}“%{gﬁ‘g&éﬁ@?gehﬁ‘ﬁégﬁﬂd‘uw may peludeide paee of isaweassenginéaramat i on

requiregyhy. 4 manuf act uri ng executi on system) to assure that the
wafer run wl Ip%}u%g%uéx@ef AP the felsphonsrypberof Hig Prosess agitider .cascafie for t he

normal pdf i nd for the experinmental processing). The MM
( mat erial H%ﬁ@g‘%‘?‘ egué’ Srg'?ﬁl"d’ HRungardissreer (ekerqup 26 cames wsedte adras s abl e 28 f or

the Spl idniRURG | t tpﬂ}é al |l ow the Runcard watchdog or server 26 to
wite back to ﬁgr&ﬁ%&ggﬁ a%?R?éarmr 2t e ryy yellanabide ap prnsrimentsf ontssts ur ement

data. Jdmps e Rl Rypcard raw table 20 and the Split Runcard result
tabl e 28 of nﬁtzﬁg%l\’/ﬁl&s‘gél\'}ggn% rcgésa‘ﬁ‘\’ybaéa}?fs'@&a“%pf"r?’égsﬁatd&taé@(@hﬁwge interface

bet ween(spdardichdRM i e t wor kgroup, server 22. The Runcard
wat chdog 26 al S0 rng%érrgl\gr{;ﬁ%g n tﬁ%\éggggg?hﬁﬁ‘ébaf%@“?ﬁﬂ“wﬁ- Repteaveaty, ffeor mat i on

or i nf ORMRAIR:ER e Wi vk Y LS MRE IR UBrll o0 MM Runcard table 30

cess data provided by a split

StView system, since all of the correct attribute data is included. 1n 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 nonnal
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 the data exchange interface between the IBM SiView system 10 and the
workgroup server 22. The Runcard walchdog 26 also reorganizes and stores the raw Split
Runcard information or information reccived from the workgroup in the MM Runcard table 30
indeiced 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 (00251 Thus, the system according to
this invention provides benefits such as independent operation of the

wor kgroup server or workstation 22 apgl the MES which allows the workgroup
server 22 to continue operating when the MES is down for mai ntenance and
also allows the MES to continue operating when the workgroup server is
down for maintenance. The systemof this invention remains fully
conpatible wwth the AVHS 16 and RTD 14 which allows the AVHS to

aut omat (371 y tTundherstompesording t6 thanidvanGon e ddBEhdfRs OIS iAdtBeragal - ti me

di spatching a Split Runcard Lot with a normal or standard Lot. [00261 As
an examBPEonRthe oskesowg stivover forkstetaed? addtha MIES whitisallowsent@Rgyfpen based
on an |IBMSiView systemis substantially is the same as in the unnodified
1 BM Si VRS <y &t @mtinupioperatingiuiien thedWB3 sdovo fr hainGphide aRURISAdRwS 8 M@ be
automatically tracked in and out of the systemwhich allows for the ful

hi st or y '3 ©RERY cpsrai@guhsrEirtwarlireyp spvadedsymigr inhimesancwaliRysyAsiabtthisi es, user,
reci pes.,and other data to be saved for future analysis which gives the

pr ocess "W eERaigsfallt campatitle with theiAMHS 06 and O] ewBick sReyvsak ANRSEd NENt  as
necessary. In addition, the rate of fully automatic processing can be

i ncr eas AYOPEAY B bW ookt prdforthe RID te emtinde roa-tinedlisphtolging Agpinunber  of
scrappegﬁmafers (i.e., MOs). Other advantages include using the workgroup
server 29"l LAl withgmoral grstastierdiobw. Separating the MES from the sign-of f
flow allows the MES to remain focused on the resulting data including the

(Spiit RIOMQUd dalad cldipid @Rilyidiad BYS beR N Of midi iG] TR GusdlfGE LN
wor kgroup 22 and the MES are independent, it 1S not necessary to al ways

use t he lIBABEVIMESystammi siiR el iy 9he ¥R i SWIRTR IRV idwSey st PERRESS

engl neer can use t he
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 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 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 necessary 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 parameters arc used for the Split Runcard
processing data, the variables in the MES can be identified so that other CIM (compuler

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



wor kgroup server 22 to run a foll owup experinment 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)
systens can use the data to support o2 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

pr edef iggoeztc;lhprocess route. As shown, a portion of a predefined nmain process
rout e at , Refsrap nex amGe2 A0lYwinPFico) nal l y i ncluded "tine-start" action
or step 3%1, process step 36, an ks m'gl ie’ﬁ%'m%f%‘ﬁ”@%j%‘tgé@ﬁdéfmnged to

al so i fePaet iterfafsmathadoRWAREREISr n@bef R4 EFLUPt step or action 40 which
put s aarpigéjt %&r& of the wafer Lot vvhirgﬁ Cfilng PFSCeBgmﬁ?eoééé}é%‘@,@M@ﬂdifng to the
predef i ¢ mezir(pro@:ssrotztbszuﬁf,ggag Qr n-Split Runcard Lot) on "hold" and
switches the Split Runcard Lot to & ﬁé‘?%%ﬁf’%‘é&‘&f’“‘ﬂﬂdoB'@S‘Stiaiﬁg steps as

Wi 1 béctionios stop 3 ghrdoess ot 363hKD 4iaC ' "Split Runcard Lot conplete”
step 42 which al so rel eases the Qﬁgﬁﬁ% %Bﬁ\ﬁsa}’ﬁﬁgcmﬁngﬁp‘s@ infuédrcsar d Lot so

t hat t hBuSrer-aSptentssRotigtanpt 4 orfaglid the original _ processing of the
predefined process at step 3 WAl é’q\gﬁ*’shéchéjﬁfsﬁé’gﬂ'ﬁ"f)ﬁgcgﬁfcrEﬁtNlhh?bard Lot

por t i off o paBcqssed eemsdigfio thEbrsicrindlSid & n-Split Runcard Lot conpletes
the processing step at 36, ?)hec'two If%{llg"{(]‘gﬁ?rfr@{‘I‘-ﬁd‘l‘?&ﬁi’ﬂ@@?af@h@) non- Spl i t

Runcar 8" (%14 agd ewitedpsahaggit RindRITIRE A7 required processing tine is
not ed g{ﬁ@;%gp;ﬂti ne-end" step 38. [ 0028 er%z@?%r?ﬁﬂ@?"s?“?%%ﬁpsﬁﬂyt"%e consi der ed
when g W a ABplindudRUi 6 &56lit RN GHOE, xanpl gs anly: [00291 Awar eness
of a S |i.‘,t)0[ké(;3,0fndlibti on and Notice of Conpltg%%ﬁeogynéﬁl‘ﬁm dilesen. 1t s

i mpor t art @ hefeSplit Brieeddt a1t A rOCess engj neer to

vai d e ot | CE’? B thaTRiHA-SE R RES4 PLOS ows the (gngmal

or
rocess
ing of the predefined process at step 36 while also skipping the Split Runcard Lot portion

ast i
past process 36. Thus, when the non-Split Runcard Lot completes the processing step at 36, the

two Lot i i
s (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 ¢ i
] Parameters that must be considered when generating a Split Runcard include as

cxamples only:

[oo29 i iti
1 Awareness of a Split Condition and Notice of Completion of Split Condition. It

is import i
poriant to provide a process or method for the process engincer to provide notice or

aw [ i
arencss of the Split Runcard to the FAR operator and of course the MES or manufacturing
executi indi i
ton system such as indicated at step 40 in FIG. 2.. It is also important that once the “Split
Runcard” A
processcs have been completed that the MES automatically executes any operations

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

help ac i i i
p accomplish thls, the normal or non-Split Runcard Lot processing along a main route will be

putin 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 g proper status for subsequent
processing. To help acconplish this, the normal or non-Split Runcard Lot
processing along a main route will be put in a "hold" status (al so as

i ndicated at step 40) just prior to beginning the required processes 13 of
t he " Spdrte <RMGaLD: »RLOcessing. As nentioned above, a nessage advising of
the "Spli t RUNcArd RV S s drntiegd akove amicssagisivesingfof tntShie pr ocess

engi negtunyath r up server 22 to the MES. To avoid confusion as to
what al ter nat!egyp%(gﬁielgﬁga oﬁoté‘ﬁf"i fropy Ihcpipysstentad b the wodprdupecrost first, a
pr ef er red, Qi apid i S.to dssue only one "Split Runcard" for a Lot with
respect to a spg@ia%/ ?‘8 YR EY AL 3 S habalkanatqrsocesig o SRitRuacad shoplabat i on has

been ceapkehed; y letion clain or flag is set or triggered to cause
the systemto gﬁ%d’r?%?‘?%ﬁr?cffces’ﬁitop's*"t“ﬁénlbfﬁl‘%“slﬂbtﬂt@%frdfh‘iotibdstvalh repea@ss 36 that

IS bei REp&Rd the Split Runcard processes. [0030] Split Runcard
Execut i oh Seqoggﬁg%gsbﬁc%@% lﬂé%%‘aﬁkrﬁ’é@a% hapkcey eomipdeisd, e peapldtions  or

t r eat MRS Qffaa;naf er . i ually critical, and since assuring the proper
sequence for Sgtis\r?@t OSE%%H%?%‘&S‘%I&ﬁyfte%‘?%‘lm“@é‘ﬁ”déﬁplﬂ@qmimts»herrati c, a good

pr oced iRtibSorlpfoE 8 . gperatjons o steps fromthe small er nunber of
oper at i ons to&)a o arggaﬁ'ﬁ% & reg*ac%g'gr”éfﬁ%hg?“cﬁdrpf@ﬁﬁml e, referring to FIG

3t iioo?rﬁsumd that a wafer Lot has wafers with ID nunbers 1 - 10 and the
wafer L0t - s SWHHRYPOEHEstcutonSeaied. Sicotha sdghést ohOHRioR opsBfigls Wi th 1D
nunberg 1. .3 Sl g:nd 9 and a second group of wafers with 1D nunbers 2,

4, 6, 8§ BRULE OT+Haler isaisually crivinal and dhese assoriati th mopdr séquetice dr@dinat ref erence
nurrerahroﬂlg)saygisgﬁt\%fgcesses wafers 1, 3, 5, 7 and 9 is listed

r Lot can be problematic, a good procedure is to execute operations 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 [D numbers 1 — 10 and the

. wafer Lot is subdivided or scparated into a first group of wafers with 1D numbers 1,3,5,7and 9
and a second group of wafers with 1D numbers 2, 4, 6, 8 and 10. Thus, even though the
condition 1 indicated at reference numeral 40 which processes wafers 1,3,5, 7and 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 1 as indicated at 40, which processes wafers with 1D’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 iti - i i
iier conditions 1 - 3 have been completed since the operation is used to treat or process all the .

wafers in the Lot.
00 T Ca o ts
{0031] Q-Time Management. Since a Split Runcard” means at least one Lot group must

be in a “Ilo!d” L, res) tal . H :
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 44¢hich processes all of the wafers | -
10 can only be executed after conditions I - 3 have been conpl eted since
the operation is used to treat or process all the wafers in the Lot.
[0031] Q Tine Managenent. Since a "Split Runcard" means at | east one Lot

group mygt ql "%3 d' or "wait" condition while the other Lot group is
bei ng pro&%gggd?ﬁoﬁ%m gtolwn%o‘??ﬂgl\lg%ffﬁ' by alsorgsyeedha innperaberspeat itohe pr oper

anal ysi Sighbtthe &8 sure the.skip operations occur at the right tine
or sequence $o th tcxlicl(:8 ﬁ%ﬁl?tgé%%?'ﬁ)é‘bcﬁlfé’fg‘@?"(ﬁtﬂﬁsco’é?cé\)f@eﬁﬁifé@@foythpgsﬂti oned for

t he nexgnmgggggéﬁing step. (00321 Conpatibility wth Nhltiple""Lops". For
anal ysis evaluation of test results, it is desirable that a "Split Runcard
Lot" be "batched" or run with a nornmal process or production Lot (i.e., a
non- Spl i1%3Runc aFempasibilitawith Whdtipld ODotem IROLRIYR i MEIBh of St HS@d, it ist 1S
possible to process a Split Runcard Lot and a production Lot in the same
FOUP i f deHieblathar s fplicRuncad ¢ht"ds “batched't @ uiireyithSd rdg8al PR {,rgghcﬁ&gu;tpnent I D
and equipnment track recipe of the Split Runcard Lot and he production run
Lot ar e (e noamilit Rusgasd/ bet) answice 360 thpr RELIRCAqLipMektas fisediil i p&&bRY on "hol d"
while the %plit_Runcard Lot is being processed by the alternate sequence of
pr ocessE&CAFPERRCard ket agpr prodiRting Betdn the sanseROUNRIfHiRGUHERE, fuh Sovgd " Whi | e
. the progaﬁtLpp Lot is being ﬁéocessed by the original sequence of

pr ocess& - FP5S epefption squipent A end dgipagul tplentipcaithe Sl Rund@iLot g FOUP
innediah%kxxﬁgfo nife that the production Lot is on "hold" and the Split
Runcar d = Fdredugtiontun 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 processed 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.

[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 autonmation, and since the MES will now be upgraded
so that it can generate and nanage @5Split Runcard Lot, the AVHS and

di spatching system shoul d al so be upgraded to recognize and i nclude the
requirenents of the Split Runcard Lot while generating the dispatching
list. 10034] Determ ning Contam nation Levels. Finally, the contam nation

| evel designatio r.flag of a Split Runcard Lot cannot sinply assune the
cont ani ﬁlé?pl% %ﬁoqsesg‘f gch E{f"i“%fj’ TR sentasyinatioa levilemyst baetreatilowifetie on” Lot si nce

doi ng ) ucl;orrlljl ﬁ cont am'}%te equi pnent used for later processing 15 or

oper at i Ohe: PR TG sl max vepllibg O1tfegnt han tha equimmentased bmbe probectionnat i bl e
with the Hggrrth .tit requires which may well be different than the

equi prrent - usSeqd T Hy P RS BrEEaBtha the Mt shoaldrindiga e methpd firndetssninieg éssar y t hat

t he MES |l d inclu .hod for determning the nost appropriate |evel
f or the‘“é%?’ﬁ?""%{?ﬁcg'%‘fegF"{@’F@gE WRRTA &0 “@ﬁfaﬂl’&@ord?agloeiﬁeﬂ: [0035] Referring now
to FIG 4, there is a block diagramillustrating Split Runcard processing

steps alb@¥il di n@efeoingmewesrbIa et isof bIddRRLiaRFASBM ralit VG RARaraAS Shown at
step 50, a nultiplicity of wafer processes used in the nmanufacturing of

sem CconprgesEng eps koosiirte ongmihoitet ofAhd PésontHRRERES IARGh&WAEL Sefbo Seauence of
actions or steps including a starting point or initial action and which
i ncl udesultipbicitiofigakr procosee seil igthamahdhcturing offidn@icthab Ges Wt h sel ect ed
ones of a nmultiplicity of wafer processes in a selected order is defined or
set up RI8ViderdiAmpiaarogessing reywe G2equence of actions or steps including a starting point or

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

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

step 52.

{0036] A second sequence of actions or steps which includes at least onc 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 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 slarted 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



[ 00361 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 nmultiplicity of wafers or a
full "Lot" is provided for processing as indicated at step 56. The ful

Lot of wafers is suitable or adaptediBor being subdivided 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 sequehtdtiefstpyanlifdoh 1R&H:EORNS, indicated at. step 58. At sone point
along this main route or seqlcjggr;ce o ’zitlé%lz(%?}ng,gm["ﬂg}‘%}ﬁﬁéﬁé’érEFY%qtébs is

i Nt er r uptresdssbelyomerigial srodeRsh si vent as indicated at
step 60. Then, as shownlﬁ\atc stgte%np gg%%Cﬁgtﬁ)gbgﬁﬁai%?‘qgﬁ°tff‘glt’wspITF‘%WW of wafers

i s subdigiugee waftroara teh f§bin€l @ WRoRDSe A 0 oup and. processi ng of the
first group continues accordi ngoto f g%ﬁ@ep@ﬂtlg%ﬂ‘@ﬁﬁ icgfed fstep il sequence

of acti @héprasessigpunhd Ml Pbowke 3 ' cond group is put into a
"hol d" condition. After the fi rss?%%?ig E)‘Hggﬁasg“fcgﬁ‘e&c%%f v ordhsistinst ed t he

st eps odeutd padliardahee S@. i As RVRGRELn econd. group of wafers may or may
not be processed by an original pr%tééggtgiﬂ%dm’scfsélﬂ@z?ggﬁg’ﬁm%%'F%F%Wbl ock 63A

in dottéﬁﬂpiik@mcarah&dmﬁscgsr@@p,s,ogf yaler t.hen rejoi ned or reconbi ned
into the full Lot again as indicated at ggé%gsgﬂucr?‘e{ﬁﬂacﬁr%&'&%%q ng of the full

Lot contdenifebleanmessdi g niath ol of fiksShaeaQ of, events.or the main route
as indicated at step 66. As has been’ nentb?gﬁg)as,' Iflﬁlés%{"ﬁb(@s'é‘iaﬁbmof group 1

as requRpwardspquentvef Splont wiRLinGaed R PRPE] ne ar £ pr.ocessing
events whi ch replace a selected identifi ableé%ﬁﬁégvélgesfs %L?H@‘%ﬁf'ﬁ“’r oute or

first sBYEhednggrplact inohwill then “Waits o8 tte YAt O8 prdy i t ncard sequence
of actions will include a command for thergrogapp%tﬁ/g%néprkémﬁéugwf%dt he

i dent i fPREFSS Brfese g:é@nibggqq_gp teplianedy anthicbding d? %fbupw cgnnhoiaodfuri}[zgh ﬁlcwaf ers of
group 2 rtoge conplete the identified

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 | 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 o

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 | 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 | experiences as well
as any additional processing required by the Split Runcard or second
sequence of actions. [00371 Referring to FIG 5, there is an exanple of a

| ogi ¢ di agram describing the Split Rundard process. It should be noted
that the logic diagramof 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 |ogic
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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 90A 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 | and 2
are rejoined as a full "Lot" before the processing continues 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 continues 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 alternd®e 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 90poydi ch i nes whether group 2 and group 1 should be
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substitutions éﬂﬁs‘éﬂ‘?@ﬂ‘étoin@nschtb&asthﬂta%@i?tﬁgggnq:grn wi t hout departing from
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of ordinary skill in the art will readily appreciate fromthe disclosure of
the present invention, processes, nethods, or steps, presently existing or
| ater 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 according to the present invention.
Accordingly, the appended clains are intended to include within their
scope such processes, machines, manuflcture, conpositions of matter,

means, nethods, or steps. 19 Wat is claimed is: 1. In a system for
nanufacturlng a nultiplicity of sem -conductor devices on wafers accordi ng
to a predéiselarsted order of processing steps, a nethod of automatically
altering said predeterm ned order for a first group of wafers in a wafer
"Lot" and nmaintaining said predeterm ned order of processing steps for a
second drodp? @fst%fpé?*éﬂqfw%’ag g muitiplicity of spri-epntintet deiens oh gpfsy anading wgs of

provi di fibgad@teﬂiuhédl Rhdr @flwceeg‘mgfg@é 8 lﬂétm%@cémht&qllyéz%ﬁé Ly ﬁ@de%ﬁkgpd &ad,0r use
in the qanu acture of sem con UCtOf deVICGS det |n|n sal d pre etern ned

or der of‘ﬁr68é§§Pﬁ§W§@§ﬁ%a“§%fdiﬁﬁﬁéé§§ﬁ%@n%?@%@f@%ﬁﬁﬂﬁémﬁ@<§EF@@$QQ ones

of sai d st fot Pde@ﬁdt@fOLg)fof%f‘e?srm LGRS 88d mABb @&ﬂgisﬁ BRGRARG,(Or der  of
prOCGSSlng steps, sal second order of rOCGSSlngé%@e pS conp rISIng at

| east one 6‘1‘“’%‘%6 RIS plovalsy pecesses individnally splees Buse ipthe (iedi fprgaof Lot "

of waf esgmit@duitb0eoRss; Ny, said Lot adapted for being subdivided; processing
all of said wafers in said "Lot" of wafers according to at Ieast one
processi ngdEEg spfl Predepgninfeaior e mprainacResaidPiqspsine sEprrgmtisscicand t hen

i nt er r uphdsRPsdihRUBHRGE ST WAL Pbegabd "Lot" according to said predeternined

order of processing steps
defining a second order of processing steps, said second order of processing steps comprising at

least one of said multiplicity of said wafer processes;

providing a "Lot" of wafers for processing, said Lot adapted for being subdivided;

processing all of said wafers in said "Lot" of wafers according to at least one processing step of
said predetermined order of processing steps; and then

interrupting the processing of said "Lot" according to said predetermined order of processing steps
prior to running a selected one of said multiplicity of wafer processes defined in said predetermined
order;

separating a first group of wafers of said Lot from a second group of wafers of said Lot and
processing only said first group according to said second order of processing steps; and then

merging said first group of wafers with said second group of wafers and continuing processing
said merged first and second groups of said Lot according to selected final processes of said

predetermined order of processing steps.

2. The method of claim 1 wherein processing of said second group of said Lot continues with
processing by said selected one of said multiplicity of wafer processes, and wherein said merging said
first group of said Lot with said second group of said Lot occurs subsequent to said second group

being processed by said selected process.



prior to running a selected one of said nultiplicity of wafer processes
defined in said predeterm ned order; separating a first group of wafers of
said Lot froma second group of wafers of said Lot and processing only
said first group according to said second order of processing steps; and
then nerging said first group of waferg with said second group of wafers
and continui ng processing said nerged glrst and second groups of said Lot
according to selected final processes of said predeternlned order of

pr ocessisng i sai d
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met hod chidgiudinicly elveaf@iprocssaesd selected one of said nultiplicity of mafer
processes conprises at least two of said multiplicity of wafer processes,
and said step of nmerging said first group wth said second group occurs
subsequéntTmen§&md0§e@0nuwgr@mpmbeanObwdoesgéQKMyd@ahdxanmheasmaﬁwmmﬁ
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step, amedsigiminet wer of proeasses msrlulcigs ewsepdiyngd oflctal oge faf sasitm:anmlcseobwd‘er
groups ageo ging to said predeterm ned order of processes includes
processing by said selected one of said nultiplicity of wafer processes.
5. The nmethod of claim| wherein prior to said nerging step, said second

group ofs wafe lfn%ih'gﬁ of Ui I'ﬂhle\glhcr(glq gr%:l\ S5 6 H%’rg%}, (%JC é%%h sgcia?d gl&gp oI QG RFuRkPP

according to sard pre deter m ned order o 'SSI Ng
processed by at least one more process step according to said pmdetermmed order of processing steps.

ner gi ng

6. The method of claim 1 wherein after said interrupting step said second group of wafers isina
"hold" status and does not undergo further processing until after said step of merging said first and

second group of wafers.

7. The method of claim 1 wherein two or more of said plurality of processes are run on different

items of provided processing equipment having different contamination levels.

8. The method of claim | wherein said system for manufacturing is a Front Opening United Pod
(FOUP).

9. The method of claim 8 wherein said FOUP system is controlled by a manufacturing execution
system (MES).

10.  The method of claim 8 wherein said wafers making up said wafer Lot are silicon wafers having

a diameter of at least 200 mm.

11.  The method of claim 10 wherein said wafers are at least 300 mm in diameter.



6. The nethod of claiml wherein after said interrupting step said second
group of wafers is in a "hold" status and does not undergo further
processing until after said step of nerging said first and second group of
wafers. 7. The method of claim| wherein two or nore of said plurality of
processes are run on different itens of provided processing equi pmrent
havi ng different contam nation levels. 8 The nethod of claiml wherein
said system for manufacturing is a Frodt Opening United Pod (FOUP). 9. The
met hod of claim8 wherein said FOUP systemis controlled by a manufacturing
execution system (MES). 10. The nethod of claim8 wherein said wafers
maki ng up said wafer Lot are silicon wafers having a dianeter of at | east
200 M 131, TROGCMBA HRghiQf HeRlida kO MIREEIN S8kDr PREGER: AER o dchif@Sly 300 MM
in dianmeter. 21 12. The nethod of claim1 wherein said predeterm ned order
of proceByical st eps are defined by a "Runcard". 13. The nethod of claim 12
wherein said second order of processing steps are defined by a Split
Runcard. 14. The nethod of claim]| wherein said nultiplicity of wafer
processes: afae yathedelfcdpin g mihensn sgidoenend edersif gracerging slodviey éipeskhnd Tt

Sput t er igRg.4eposi tion, Spin-Coating deposition, photoresist coating,

| i t hography and et chi ng.

14, The method of claim 1 wherein said mulitiplicity of wafer processes are selected from the group
consisting of CVD deposition, Sputtering deposition, Spin-Coating deposition, photoresist coating,

lithography and etching,.



