METHOD AND SYSTEM FOR SYNCHRONI ZI NG CONTRCL LIM T AND EQUI PMENT PERFORMANCE
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to a
statistical process control, SPC, system and nore particularly, to a

met hod and system havi ng new control chart properties that synchronize a
control chart and equi pnent perfornmance BACKGROUND OF THE | NVENTI ON [ 0002]
US 5, 862,054 describes a process paraneter nonitoring systemfor real tine
process control havin%hthe caEabiIit to monitor nmultiple process nachines,

i.e., equi prentERHGHANILSESTENFOR SYRCHBONIZING COMEROIype of -

machi nes. The system i I C ”,sgw fer process

machinery in a foundrmﬁkjﬁdﬁ&iﬁg HNE r processes and
process machinery where it is necessary to for automatic collection of .
process paranmeter data for statistical process control, SPC. [0003] Data is
stored by a production cont rBIELCOOPIE INVBETIEa is used to determ ne

process control limts as well as trends in the characteristics of the
process. THA0M oc el prasentinientomyelatesto a stagistinabproeess conteol CHp spsien de
network thr.ough a server. Thraqu t he conpanyw de network the process

par arreter%&Fé’wlﬁ@aﬁl}ﬂ@ﬁ”re%g{rﬂ%aﬁifs&%g?’%%l QO%WE%PISH“H% Beturing
system or R | EreaHtl S S. '[0004] Each process _
machi nerysl S p%%%,%'g'lgﬂnt%gﬁey pptoe@éﬁglsnc[ﬁ)yrane er data to be applied to a real
time SPC analysis. The data for each machine is accunul ated separately and
applied to its own SPC argdgBGROUNE letEraNsENTTaN/zed is presented on the
screen of the production control conputer through a graphical users
interface, '[0MR2] THET 680205 dascrbres alpavasss padimeieranonitveing Systemfociesls i s out
of contro{hin and an acci unt i for the nunper aof_ alarnms that have occurred

over the HHFBTICHEEPRER DBYIng HE£aprbiliy to memionmvlgnlsreoses mpghmes, Le.,

equipment, at the same time with a mix of different type of machines. The system is

applicable to semicondnctor wafer process machinery in a foundry fab, and is applicable
to other processes and process machinery where it is necessary to for automatic collection

of process parameter data for statistical process control, SPC.

[0003]  Data is stored by a production control computer. The data is used to
determine process control limits as well as trends in the characteristics of the process.
The process control computer is connected to a company wide network through a server.
Through the company wide network the process parameter monitoring system

communicates with a production manufacturing system or manufacturing execution

system, MES.

[0004]  Each process machinery is providing key process parameter data to be
applied to a real time SPC analysis. The data for each machine is accumulated separately
and applied to its own SPC analysis. The data once analyzed is presented on the screen of
the production control computer through a graphical users interface, GUL There is also
an alarm indicator when the process is out of control, and an accounting for the number

of alarms that have occurred over the time interval of data being shown through the GUL

[0005]  The process control monitoring system can display historical data on the

production control computer. This display of historical data can be important in the
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[ 0005] The process control nmonitoring systemcan display historical data on
the production control conputer. This display of historical data can be

i mportant in the 7 analysis of problens |eading to poor yield. Wen
debugging a particul ar process on a particular machine, the nonitoring of
t hat machi ne can be stopped or started without affecting the nonitoring of
the ot her process on other process nachinery. [0006] An SPC system uses

control charts. t 0 C system
ol ool BB THouRSHERRY Ty ¥ W fRfe bl A P ccbe

control | i g&n@&%@m&y BRIt HAP Bf (ARS8 OB Eloppeddiatitiad aitBoitn a
correspontling SPC system For éxanple, there are nore than twenty thousand

control chfiedtimgithe mofitoving 0 thefodlier pﬁ;cnssmmhmpr@essmawmsm ol limts for
vari ous charts is hi ghl y deS| red for obtaining optinum performance of

di fferent eqU|pnent nes, in the foundry fab. oni zi ng
control |inil0906br M@&QS%WF%CQ@%‘W%F‘&%%@I& @elﬁs&éa@wr HELS chart s

G 11 or ont b O<oBB B phah B Rebo DY s PERGERGH AOSECHRIRIRS,

statisticgj e@?ﬂgé&mﬁm{ fHo8ess 354, AHnBHut Béhtfo? Bl ard ihHichedpondiag SPC

synchroni z or ‘to e invention, a control limt was based on data
froma si ggdtem cipticpmepit, thé‘fberesmmglthmﬂqmntyrthmsmmmrok cl‘ai‘tsr\p:g@fomﬂlw in
performance wi th other equi mant that have the roce a ability.
Thus the faohyrdironizipg thegon igF vares iChgrs s I |C§ Bily

assigned for. _the other e w t hqut sta for doing so.
Furt her, E’B qff"ml%e%ﬁﬂ@fm%ﬂ%%%}}l%‘?% NS Ifla%l‘}n%géﬁ e fﬁ&@gg%t data. The
control gh ﬁ&@ &g& mfmglfarmaﬂha@ms aﬁarawusm,@ YAtk tHedé chath her

equi prrent nt n False alarns will result, causi ng wast ed
debuggi ng areefifrmerbss, aﬂ&'m'cdtffﬂmm lchdrt types mgn@@d:ommoltmg differemhprocessss. be set
too I oose for other equi pnent in the foundry fab. Wen the control limt

is set too loose, fault detection will occur too Ialte to avoid rework and
product scr afl00Fhus Theepitrol dinisyead o berettisd Ay paisticalupgort before

assigning the control limits to be synchronized. Prior to the invention, a control limit was

based on data from a single equipment. The single equipment was not always equal in
performance with other equipment that have the same process capability. Thus the
control Himit of the single equipment could be arbitrarily assigned for the other equipment
without statistical support for doing so. Further, control limits were calculated as (+/- 3)

| Sigma of past data. The control limit assigned in this manner may be set too tight for
other equipment in the foundry lab. False alarms will result, causing wasted debugging
efforts. The control limit assigned in this manner may be set too loose for other
equipment in the foundry fab. When the control limit is set too Ioose, fault detection will
oceur too late to avoid rework and product scrap. Thus, arbitrarily assigned control limits

would not be based on statistics gathered from equipment and processes.

[0008]  Prior to the invention, a method and a system was needed for
synchronizing control limits of various charts for optimum equipment performance. The
control limits needed to be updated with calculations based on statistics formed by new

data.



woul d not be based on statistics gathered from equi pnent and processes.
[0008] Prior to the invention, a nethod and a system was needed for
synchroni zing control limts of various charts for optinmm equi prment
performance. The <control limts needed to be updated with cal cul ati ons
based on statistics fornmed by new data. 2 SUVWWARY OF THE | NVENTI ON [ 0009]
Synchroni zati on of a control chart and equi pnment performance is perforned
~at a tine determ ned by a synchroni zation frequency, a new control chart
property, and by cal cul ati SMMARY OFMHBOINVENTICNor the control chart
based on statistics, form by new data, while using a cal cul ati on net hod
defined by al%8®Ht r o¥ynehranigatipngsacoptrol chih endbequipeand Beriqrmenes isAn  enbodi nent

f the i ' i S, di d | cul ati f i | ch
or opor ty. paroraen ol S BREAY <Sneitefinnt fetul R hel BREL Der for red
on differg c@ﬁ%@ﬁ?ﬂﬂeul&ﬁg a%@sdoﬁﬁﬁmmﬁ?cf}tt% éonﬁ@?éﬂm’t‘%%%&s?faﬂsﬁcé:al cul at ed

as a statistical deviation of the contro art property values of all
such cont fayin bytmemt data, Whieusihd a saleliationonéthed defined by aleanten] chert prvperty

3

per for rranﬁg benchmar k. [0011] Anot her enbodi ment of the invention is
directed {8nfolddehed. rodel for all the various types of control charts for
an SPC system The chart nodel has new chart properties; a nethod for.

| cul ati trol 1jm.t b d. tat.i sti,cal _devj ati_on,
synchr oni zat D810 r b embgHingR o8 Die RHtian 1S Giscred fo FAGTERRY 2feusieiaeta
at her ed . [~ Z] al |
gont r ol cﬁ%hrt{og E%aﬁ';{;o %%?ﬁf%lg%ﬂ %Oﬂggls%ﬁagg 9%@%@&@&8%%% I; rgéeé%&%ﬁggﬁér@eeagont r ol
charts ar en diffyeent eqdprheit. FeToadisem tcotttol that fRFEHE Rithlcflated!ds HistaticRdat ul at ed

as a statistical deviation of control limt values of all such control
charts wieRationef errenipelsbers propartyvalyes of all such control charts, Then all such

control charts have the same performance benchmark.

[0011] Aﬁother embodiment of the invention is directed to a chart model for all
the various types of control charts for an SPC system. The chart model has new chart
properties; a method for calculating a control limit based on a statistical deviation, a-
synchronization frequency for setting a time for reviewing new data gathered by the SPC
system, and a process catalog for categorizing all control charts that control the same
process step, such that the control charts are organized for assignment of the same control

limit calculated as a statistical deviation of control limit values of all such control charts

with the same process catalog,

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]  FIG.1is a diagram of an SPC system.

[0013]  FIG. 2 is a flow chart of a process performed on the SPC system disclosed
by Fig. 1.



BRI EF DESCRI PTION OF THE DRAWNGS [0012] FIG 1 is a diagramof an SPC
system [0013] FIG 2 is a flow chart of a process perfornmed on the SPC
system di scl osed by Fig. 1. 3 DETAI LED DESCRI PTI ON [ 0014] The present
invention is a nethod and system for synchronizing control limts for
opti mum equi pnent performance. [0015] Fig. 1 discloses a process paraneter
nmoni toring systemof US 5,862,054, for use in real tinme SPC. Accordingly,

an SPC systemis disclosed b ' control conputer (10) is
: bé:T@ﬂ.}]]i%} Dﬁse{‘%’?_@ﬂpo

connected to wafer fabrication machinery r exanple, the wafer

fabrication jomehi nemhy ptehdat ihRRAGES R Hetitd drduystemrfocsyashrenjuing venttol f or
exanpl e, EQP-A, EQD-g ... EQP-Z. The conputer (10) contains a data base
(15) whi dimitsfowsptiintro equiptiepicperfoemanseocess paraneter data. The data is used
to compute paraneters for SPC analysis, as well as to indicate trends of

company i ddOBTworHE i GFAGIP & ICE FEIF RO 0)E NABHEROR 4P Othe”
: cesd e
factugi . L t
accose vept BREGEH ihieRbC gkl SRkt S Bl o TP AL R S on
control g&;@hﬁhiscc;nﬁ}futérlﬂﬁo TeedtnRsted folovafey fabhicdtion Madeineryf(l DaForempmplguibey, to

di spl ay desired control chart and its IDwth a process catal og (18)

on-the  nwafet Gibritdth machinete(l]) tepresendsmuttiple xrops eqwinment.fevexgipiess cont r ol
parameter data _qgat hered from operati of the i 11)... a has
access t OEQRe‘\,oEng'B prifls (Lag COIH%]%"-E‘HESE"@%‘}S %@gﬁ%ﬁmpﬁb‘%‘ 13 %Segg(f cul ate
new control,ljmts using th t . SabR )
cat egori z‘éo@f’{ NFORFSF p%ﬁﬁ?’%& H%%{aﬁgc‘%ﬁatlgggedgrgggrg@é gt eps{et a% S%?e capabl e
of being peifr negelpys fohfdivas tenss cFa duE The Epier (BOFs BonnectedRPdata

server (12) to the company wide network from which the computer (10) has access to the

manufacturing execution system, MES (14).

[0016] The computer (10) can access various data. For example, the computer
(10) can access its own control charts for the machine (11) by an ID (Identification)
query, to display each desired control chart and its ID with a process catalog (18) on'the
monitor (16). Further, the computer (10) inputs new process control parameter data
gathered from operation of the equipment (11), and has access to the chart properties
database (20) for the method to calculate new contro] limits using the new data. The
process catalogs (18) categorize all control charts that control process steps that are

capable of being performed by the various equipment EQP-A, EQP-B ... EQP-Z.

[0017] In a manufacturing operation, for example, a foundry fab, from raw
material to product requires performance of niany process steps. Bach process step
requires equipment to have a specific process capability. A specific process step can be
performed only by equipment that has the specific process capability. For example, a
process step of, depositing 2000 Angstroms thick film oxide on a semiconductor wafer, is
one process step. Each equipment EQP-A, EQP-B ... EQP-Z has the process capability to
perform the one process step. Control charts CHRT-A, CHRT-B .... CHRT-Z control the
result of the one process step capable of being performed by respective equipment EQP-

A, EQP-B ...BQP-Z. According to the invention, the multiple control charts controlling
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[0017] In a manufacturing operation, for exanple, a foundry fab, fromraw
material to product requires performance of many process steps. Each
process step requires equipnment to have a specific process capability. A
specific process step can be perforned only by equipnment that has the
specific process capability. For exanple, a process step of, depositing
2000 Angstrons thick filmoxide on a sem conductor wafer, is one process
step. Each equiPnent EQP-A, EQP-B ... EQP-Z has the process capability to
per f or m t Hee saE! predused by diféapent eprpmeit perfarmisg G1eREmAProChREL®D are. . CHRT- Z

control the .result. of the one process st capabl e of being perforned by
respect i vé;?aéﬂ'ﬁ?‘ﬁ#‘gﬁtpe@@l%ﬁfnﬁ?%%esﬁP?‘tﬁ@igg. -According to the invention,
the multiple control charts controlling -4 the result produced by different
equi pnent pe I N [ S..St . Tl ed.t0 her with

t he same |c_)ro@je(ggr‘catgiglE ogl tﬁf%é%o%@ﬁn%ﬁﬁ%%sﬁ?% C%pﬁﬁ)&i}begb * or many,
process stemy@aguely dtép dapsbiliffddQre ETRRM AR 8 ert bR 3RRLE pta).eﬁl Al e
classified in different process catalogs (18). In a manufacturing

oper at i on,mAugfachagpperation, fatsxampley efaby theteunciedssde bf prooess eatatvat 418)gs (18)

created to_correspond wth the hundreds_ of different process step.
capabi | i t wetedjp crep Wl{'}bfhe%@ﬂq?rﬁ tdiderentpregess siemespabiliign Aceerding | t he

various t : xont,r t /510, > System | xi end b avi ng
one or rm?tgﬂ%elgv‘fr eg}iqig@ta Cg%l%%{e&ra%li (2%) ggreéjiﬁ’leb%g%c’%eﬁ‘?sr?%%%ogF%"ﬁ‘%s@%&%%g&og (18)
IS a new Go#tknod exghidled b hBREy & : Shsuatd e stored
for retri egal i ng'a char%3 prope%%régdrggﬁgggﬁp?g%?gs %Snewdc eg??%%mdel (22)
for the qoonessotataddmilBhisemetiveniBblChay ptopertyy Ak xérerod elthrt mropeties &ePr ocess

‘Cat al og prope . .[.0019] The SPC system descri bed by US 5,862, 054 collects
process pé?“g‘?’é’{“gwél‘a’ 1 s chart ErpRrtist gatalase KD of nanehab medeld@2htor fiver age

val ue for verage, val uesnare red as historical data
that is uscggﬁ%léﬁ geiern?e %Pec gﬁgenigﬁ%feggeqtlo%aygaf'ﬁqcesst C&EPIOBELY-cont r of
charts of the SPC systemthat control the process. Wen the control

[0019]  The SPC system described by US 5,862,054 collects process parameter

data for each process batch and computes an average value for each parameter. The
average values are stored as historical data that is used to determine the control limits for
the various control charts of the SPC system that contro} the process. When the control
limits are exceeded, an alarm can be activated, and the process is interrupted for
debugging. The present invention avoids false alarms and late fault detection because of
an ineffective control limit that has been set too tight or too loose. According to the
invention, a chart model (22) for the control charts of the SPC system is extended by
having one or more new chart properties. The new chart properties are based on
performance benchmarks, All the control charts in the same procéss datalog (18) have the
same performance benchmark. Thus the same performance benchmark aligns each

confrol chart in the same process catalog (18) to the same level of process control.

[0020] A new chart mode] (22) for the control charts of the SPC system is
extended to have a Control Node property, which is one new chart property based on a
performance benchmark, synchronization frequency defined in Control Node. The
synchronization frequency refers to a repeating period of time between repeated reviews
or checking of each control chart. Checking each control chart involves deciding to

change one or more of its performance benchmark control limits based on calculations of
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limts are exceeded, an alarmcan be activated, and the process is

i nterrupted for debugging. The present invention avoids false alarnms and

| ate fault detection because of an ineffective control |imt that has been
set too tight or too | oose. According to the invention, a chart nodel (22)
for the control charts of the SPC systemis extended by having one or nore
new chart properties. The new chart properties are based on performnce

benchmarks. , Al l .the coptrol charts_ in I : I have
the  sametEFbiRIRLEY Do ha R TL fie danie Ak an vif a5 Bt PR
each conpral; ' raEBSSark 2 bR 8qiipRintifer thberodawvetep evel of
process cg{?ﬁrlsogm%%?wﬁﬁgﬁﬁgﬁ%mdee (22) ?og t he contgrrol charts of

t he SPC syéiﬁggeﬂtﬁ)ne@nga@gﬁjmmhmye a Control. Node property, which is one
new chart property based on a perfornmance benchmark, synchronization

frequency defined in Control Node. The synchroniz tion,freﬂ,ﬁency refers to
a repeating [p821Jod Sdlectinge sppathwenization Heguengy Malp ed?ﬁFnhl ¥ng of each

control chart. Checking each control chart..i nvolves _.[decig change one

or nore offeqUeECHERY AVEA A WRRT L}gsé}m;qdéqg ?rftil’t?ﬁe;iatg'gs"é'sbfg%c%gﬁ%ul ations

of -5 statisil r , | LGl WHad &cortrobehartnew dat a.
\Aé(gp’%}oil gﬁar{t% aﬁg?ﬁYggt oBRon a PioetRirésGR! WHad 2 cortrobe

In this . he con nart 1s synchrontzed to the optinum perfornmance

of the equioRY crial $r06csB)tRE eSArob tiempt cah®k synaheomized leherst weyk oheveriodigy ol
chart. [00211 Sel ecti'ng a synchronization frequency wll now be, descri bed.

The frequhighyfremandyaabicaContetd charksder ganetph perasietetreds doravide I8 VEEUPR| ati ve

[ t f trol t i mf tigh |

Y boese. r BEGES] DHERCERGIRORE & idiettofh loBRo tatepf YRR, B8 Bkiie V) @
ces. CFUT :

control - c aé#c&é? gﬁgﬁ%@é&&@a gfr?%lg ﬁ‘?%u(r%ﬁﬁé YaliGke AlocR¥EtoVthe 8dntrol Shaits @t

frequency neral paranmeters or for w de range

vari at i onredfifre AAEA ProcRR RERbIEESIIE AbWenfequnt peaudsrerpilbnited trihé cudiol
frequency value, for exanple, a frequency of three nonths. Hi gh frequency
val ues ar ehats thatgtestdintto lasherittaahprootss ¢priral sesuiat

[0022]  Further, the same performance benchmark aligns ail of the control charts
with the same process catalog (18) to the same level of process control. This is done by
assigning a consistent contro} limit to each of the control charts with the same process
catalog (18). According to the invention, a consistent control limit for each of these
control charts is calculated as a percentile of the control limit vatues of all these charts.
Thus 2 consistent control limit, in the form of a cbnsistent synchronization frequency, is
calculated as a percentile of the synchronization frequency values of the charts with the

same process catalog (18)

[0023] Anew chaﬁ model (22) for the control charts of the SPC systemis
extended to have a Controi Method property. Another chart property based on a
performance benchmark is a control limit based on a statistical deviation defined in -
Control Method. In the past, control limits for an SPC method and system have been
expressed in terms of (+/-3) Sigma of past sampled data. Because control charts vary as
to type, the control limits expressed in terms of (+/-3) Sigma are not well defined or well
controlled for all types of control charts. For example, an equipment that has a particle
count tolerance of 50 particles, performs a process with a control chart for a particle

count, When a statistical distribution of the data for past particle count is stable, around a
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require critical process control results Lower frequency val ues are
allocated to the control charts that pertain to |l ess critical process
control results. [00221 Further, the sanme performance benchmark aligns al
of the control charts wth the sane process catalog (18) to the sane |eve

of process control. This is done by assigning a consistent control limt
to each of the control charts with the sane process catalog (18).
According to the invention, a consistent control limt for each of these

control cpeak valug of &,qnd itk m&@mhpemhmhaml@ebconﬁmbhmﬁm?mfham mt val ues of
all these charts I st ent cogirol

: conS|h st en?XpW?F@Iﬁs(g'ﬁ/‘Q}aglg%ﬁC%CE&&@%@}m 15 sgkipp Hg]g't ,é,@lazgzg egg ff%ﬂ%}%hg of the
oot el og ( Pk e bR AR o B, Uifhrftny ot ERH0S ook Budliee 8307, PLOCESS

SPC systemis extended to have a Control Method property. Another chart
property bagggh4pn aic fg%lﬂﬁﬂﬁ@enlﬂgﬂ,cd'ﬁw ¢onin®] Bmf ®Rded Oh al sidfisticdlased on a
statistical deV| ation defined in Control Method. In the past, control
limts fodeviatioSBCtheestaticttahdnth is pattieniatizivepdrtamt whex oy insfemdive obteoliiniof (3)

Si gma of p S anpl ed data. Because control_ charts vary a o type, the
control 2553@%3‘%@1 tight of EorlRosst Fqrgyamplenaconie fﬁ?’e&l“é@ff‘r ned or wel |

controll e al_l.. S, .of con r ol I a L preent t hat
has o par ?ﬁ%ﬁ“ﬂd 15 sfelR B ReuGOR B Pho W&%ﬂﬂ@%%@ﬁ witha
control  Cchad of QktafstRar debiatién O%H%tlstm%tﬁo%kﬁé 1h§1te'e%$t1\9!3' ﬁiorsb Batitpn of the
data for past particle count is stable, around a -6 peak val ue of 5, and
its standhmi. deviation is 2, the upper control linmt is 7, when expressed

as (3) Sigma. Such a control limt is set too tight. Aparticle count of 8
will exceed the control limt far the eqw prent, V\/nose partlcle count

tol erance i 081 [ oy, hesama pergormsnenkenchmarkaligns acqaéw @bmt&m limit
b o B RO B SRR RSP R B i 1

_assigning a consistent control limit to each of the control charts with the same process

catalog (18). According to the invention, a consistent control limit for each of these
control charts is calculated as a percentile of the control limits of these charts. Thus a
consistent contro! limit, in the form of a consistent statistical deviation value is calculated
as a percentile of the statistical deviation values of fhe charts with the Same process |

cafalog (18).'

[0026] A process according to the invention is to extend a control chart model
(22) to have new properties defined in Control Node, Control Method and Process
Catalog. Values are defined for the extended chart properties in Confrol Node, Control
Method and Process Catalog. |

{0027]  Further, the process according to the invention is to calculate a new
consistent control limit, in the form of 2 consistent synchronization frequency, as a
statistical deviation of the values of synchronization frequencies defined in Control Node
for the control charts with the same process catalog (18). Another new consistent control
timit, consistent statistical deviation, is calculated as a statistical deviation of the

statistical_ deviation values defined in Control Metho& for the control charts with the same



of (3 ) Sigma is too tight or too | oose. For exanple, a control chart for

t he above described particle count is assigned a new control |imt val ue
of 97.5 percentile, which is based on a statistical deviation of the
statistical data to set a nore effective, |oose control |imt. [0025]

Further, the same performance benchmark aligns the control charts with the
sane process catalog (18) to the sane | evel of process control. This is

done by assigning a caonsisten ontrol. Limt t L gncﬁl%trol charts
with t he psenes gstaiesdd8) Thess %‘?’ﬁ@geﬁlg%n. Ogj}@btﬁ gﬁleﬁégl@l gg?ﬁ@e?%%e%ti on, a

consi sten onty gl i r f these control charts is calculated as
a percenﬁhpﬂgs%ﬁhﬁ)ﬁé%gﬁopé cﬁl}ﬁﬁﬁ’(ggi)f these charts. Thus a consistent
control limt, inthe formof a consistent statistical deviation value is

cal cul at ed [GRsF PEUERA! dflep tRfchivh gropertich htvedmbn ederidad,iand thedoudEHf t he
charts with't

e sanme process catal %g (18).. [08261} A r%es%accor ding to
t he i nvendohtel limsits leve ktearadsignado fherSHIC syBigm Wikkrahect ?‘?é?‘a Th'¥Ne new
properties defined in ntr ol _ Node,, Cont.,ro : Cat al og.
Val ues aropeeéipnseldhe &Uﬂ%ﬂéﬂé%{h@ %@@a@ﬁ%ﬁe‘dﬁ%@?% ??f%ﬁ?%l Node,
Cont r ol t hod .and, Pr atsal 00 d1lRBary thatesstralccor di ng
#Ew%yghet ¢ %%g@;ﬁ:tuﬁgfa@ﬁbﬁgahoh%%ﬂuc@é’f tHe@bmtr

to the i e a new onsistent control limt, in the

f orm of 1S 45, TTin S 1R B ataz aéw etatisticaldesiatipn valsesare edleulated forgachdevi at i on
of the va ﬁgg"ﬁ'él?‘{ag?nc%r oni zatiafz)n frequenci es defined in Control. Node for

t he cont rgfl sucthetiarts, anidtate tépectvatpagsigpedtossuel claaris gs @EEPF”W&HBW}&@%W
consistent control _ |limt, consjstent, statistjcal Latl LSsw=cal cul at ed
as a st at Thasp pew sebisticat ¢eymtisn VP];‘%@S m&ﬁ:&{qqg{r? Eﬁ#‘ang‘:éwf‘g%!lb%{ﬁis\?%f ﬂ[g%snggfi ned in
Cont r ol thod fo he ;.con 1 gysnﬁls ADGeSSchedd @k og (18)
These coﬁ?"%{%@ VE’@S& rrac!)llC%Fﬁén&k%%ﬁggg%%eﬁ%oﬁqhe coJrOr espondi ng charts
with the RAREHPTAGEATHE BeBPUWsystbB)by the computer (10) and a new consistent control

limit is decided, based on a percentile of all the new control limits. Thus, equipment

performance and the control limit become synchronized.

[0029] A preferred embodiment of the invention has been disclosed. Other

embodiments and modifications thereof are intended to be covered by the spirit and scope

of the appended claims.



[0028] Further, after the chart properties have been extended, and the
consistent control limts have been assigned, the SPC systemw || coll ect
new data fromthe operations of the foundry fab. The new data is checked
with a frequency of review determ ned by the consistent synchronization
frequency of the control charts that control the new data. Using the new
data, new statistical deviation values are calculated for each of such
charts, and are respectively assigned to such charts as their new control
limts. és plaied st i stical deviation values might require a change to
the consistent statistical deviation value for all charts with the sane
process catalog (18) Thus, Al such charts are found by retrieval by the
SPC system by the conputer (10) and a new consistent control |imt is
deci ded, based on a percentile of all the new control limts. Thus,
equi pnent 1. per fomathné ef eynchrovising equipmentijerfotmiree anda sgnoblioii gfed. [ 0029] A
the i nvention_has been disclosed. O her .
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control limt base statjstical deviation of data controlled by control
charts wi tcﬂnseﬁ%%utgarﬂ@?ﬁ%gg CIFOA clAgts veilsthg samepioRess cataleg! elteeking damt r ol
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updating all control charts with the same process catalog with a new consistent control

limit calculated by using the new control limits.

2. The method recited in claim 1, farther comprising: classifﬁng the control charts
of the statistical process control system in different process catalo gs corresponding to

different equipment capabilities.

3. The method recited in claim 1, further comprising: setting a higher
synchronization frequency as a control limit of each of the control charts controlling a

critical process result.

4, The method recited in claim 1, further comprising: setting a lower

synchronization frequency as a control limit of each of the control charts controlling a

less critical process resuit.

5. The method recited in claim 1, further comprising: calculating the new control

]jxqits as a statistical deviation of the new data of all charts with the same process catalog.



updating all control charts with the sanme process catalog with a new
consistent control |imt calculated by using the new control |limts. 2.
The nethod.recited in claiml, further conprising: classifying the control
charts of the statistical process control systemin different process
catal ogs corresponding to different equipnment capabilities. 3 . The nethod
recited in claiml1, further conprising: setting a higher synchronization

frequency. as contro] l.im.t of - LONt Qe dismeantrol ling a
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conpri si ng: dd rhﬁﬁﬁé Bt R By Zahtralhimasfylentifferant mroemsses fol i mi t
of each orbgp%]ﬂgﬁ%sotﬁggg? o arl:telslts%fontrol :yi ng a less critical process result.
5. The mefiffednt potdsecatdlogsel ai m 1, further conprising: calculating the new
control Ilimts as a statistical deviation of the new data of all charts
with the sane process catalog. 3 6. The nethod recited in claim1, further
conprising: cl I £y £54h t1 . fifrBRARIThprisHes cileulpme ey condisfehier ent
processegﬂby c]‘oE n%r%)t?ibcg%grts g@fﬁhé differe¢1t processeg in_ different
process CaniboPlifmit applichie alresrtrd chats df et sameqiradess cafalqg it sdeladBapr i si ng:

cal culating the consistent control |imt ap(?I i fg{to all control charts of
the sane gatistiesladeviation efplidhe eenteol Hamits fof sgch ¢onfil §¥al deviation of all the
control limts for such control charts. 8. The nethod recited in claim1,

further conprising: replacing (3)Sigma with a statistical deviation
cal cul ati @n asThe @b elcitkd i dlaigal, Forttat comprisingioeplacing (Fhd)Sigmawiheecited in
claim1, further conprising: setting a higher _syn%gc;qoni zation frequency as
a cont r ol sthiistictl @wasanmlmlanqm@sm%@h@ﬁa%lﬁ@awﬁ? ‘ing a critical

process result; and setting a |lower synchronization frequency as a control
limt of

0. The method recited in claim 1, further comprising: setting a higher

synchronization frequency as a control limit of each of the control charts controlling a

critical process result; and setting a lower synchronization frequency as a control limit of

each of the control charts controlling a less crifical process result.

10.  The method recited in claim 1, further comprising: providing the chart mode for
all of the controf charts of various types.

11.  AnSPC system comprising: control charts controlling different process steps; and
a chart model for all the control charts, the chart model having a Node Type chart
property in the form of a synchronization frcqﬁency determining a time for reviewing
new data for calculating new control limits of the control charts, and a Process Catalog
chart property classifying all of the control charts controlling a same process step in the
same process catalog, and a Control Method chart property in the form of a method for
calculating a consistent control limit using the new control limits of all the control charts

with the same process cafalog.

12.  TheSPC systern recited in claim 11, further comprising: all the control charts
corresponding to different equipment capabilities being classified in different process

catalogs.
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each of the control charts controlling a less critical process result. 10.
The nmethod recited in claim1, further conprising: providing the chart
nodel for all of the control charts of various types. 11. An SPC system
conprising: control charts controlling different process steps; and a
chart nodel for all the control charts, the chart nodel having a Node Type
chart property in the formof a synchronization frequency determning a
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catal og, and a Control art property ormolf a nethod for
calculating a consistent control limt using the new control limts of all

th t t ith th . tal.og. 12. The SPC t
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further conprising: the synchronization frequencies being set higher for
control chartsyC olling.critical process results. 14. The_ SPC system
recited iﬂflcl ;['br%%%gsy{staqntrg@ed%gﬂm %ﬁrf@r:fh@@ﬁ@nﬁwﬁafm%@@ml limitsquenci es
bei ng sety : - tr.elling |ess critical process
results. 1S. ngagglg(?%ggisapgdrﬁafg%ﬁ%@a%é)lﬁleg%gridﬂﬁ'%‘f{&?scﬁrt her conprising: the

new control limts being calculated as a statistical deviation fornmed by
t he new dat a.
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