TITLE SYSTEM AND METHOD FOR MANUFACTURI NG PLANNI NG AND CONTROL BACKGROUND
OF THE I NVENTION Field of the Invention The present invention relates to
manuf acturi ng mnanagenent, and in particular to a system and net hod of
manuf acturing planning and control with a fixed pl anni ng schedul e for an
order using a statistical process c g& % "(SPC) nethod. Description of
ihe Related Art, Supply chain is |n% £5nt for nodern enterprises,'

system zi ng purchase of materials, transformation. of .materials into

i nt er nedi awsnd mlmﬂormmw@r&mﬂ&@tmﬁmﬁ' z&ﬁpfé@g $RAL
products. TN RRRdS)

consisting of . a request for a particular quantity of a product by specific
date to a nmanuf acturer, BROKEREUNBNOFaTHEr ERVERIraoR its manufacturing
schedul e according to' these received requests to' satisfy each custoner.
Supply chsidn dredoa{e s Recome an inportant issue to meet the goals of
reduced i nventory and increased productivity. ' Conventionally, resources
and facilitiemheof propsogictiighesysbam arel Jeoar ded a&addﬁgéﬂﬁﬁhﬁ§0tors
Therefore, not every customer request nmay be net, since sone nay _
proni sedmawoenet,s Hidr ini patedeatiars uppl ¥, s@z@ﬂie@i heis mejcaeled
Consequently, effeetive demand and capacity managenent in supply chain.
nanageneﬁ@ﬂMﬁﬂﬂﬁwaﬁhé§§nﬂﬂR&|@WdlsttwaélNﬂﬂhmﬁlflxed planning

8schedule for an order using a statistical process control

(SPC) method
Description_of the Related Art

Supply chain is important - for modern enterprisés,'
systemizing purchase of materials, transformation. of
materials into  intermediate and finiéhed products,  and

- distribution of finished products. In the suﬁply chain,
customers transmit. rgquestsﬁ (demands)A coﬁsisting of a
- request for a particular guantity of a product by a
speéific date to a manufacturer, and the maﬁufacturer'.
plans its manufacturing schedule acéording to these
received requests tq'satisfy each customer.

Supply chain management has become an important
issue to meet the goals of reduced iﬁventory énd
increaséd -productivity; : Qonvenﬁionaily, _resources ‘énd
facilities of a prodﬁction  system aré regarded as

 limiting factors. 'Therefore, not ever? bustomer réquesf
may be met, since some may be promised, some may suffer
linadeQuate supply, and others. rejected. Conseqﬁently,
effective demand and capacity management in supply chain

management without excess capacity loss has become



fundanmental and critical for nost manufacturing and distribution
organi zati ons. Supply chains exist in nost manufacturing environnents,
al t hough the conplexity of the. chain nmay vary greatly fromindustry to
industry and firmto firm For integrated circuit (1C foundries, the

manuf act ufimgan@noeessanll eaghthGapr oduet inkHONRhA L@t £6k @pdnyar igs and
the cost of wafers and capacity is relatively high. -Many comrercial supply
chai n soldi$onibyptovnderganpzavioes packaged systenms for clients to instal
‘and follow, such as i2 technology or ADEXA Inc. For. a manufacturer or
a factory, a pvéRREYi oncbahadul i mxiengi nein. i smesal | ymeambéddedring he
systens to arrange resources and materials for a production plan. The
product | GPVECHERRP TRy, 2ehGioNes prewi gomplaukitted podied i ohaddhedalve . (WPS)
for the nanufacturfi-or facto%é %o fg%{omﬁ However,. conventi onal
product i off SEhBHURFHY ERGTNELMFETY S ghRANFor hedPdt Ad TestO i hf€Rest s of

t he manuf u ct.ory.. .\Nor pegifically, nventiopal  production
scheduliA%ﬁén%ﬁ%%ggégggr%gfé%%gg @gﬁgeﬁéﬁéﬁgiégﬁi%%%u%a%% ??tgrlng

opti mal - GARAGd 4y, o ANdabAWTENYRRRIE MRS c5fb1 i Gafaundhies, » £o0yentizonal
production scheduling enginés recal cul ate and generate an update MP.S to
opt i m ze ies et So ANk TARAGHY capharn deced Vi@Da@ﬁMélgrﬂﬁ?ﬁ-. Wen |ots are
running (hereinafter referred as work-in-process, WP), fhe MPSis stil
changed, i ndiMeaty ngcomhd Teiger osiueplpn shhedul ewlfiariounphgviakss for
optim zation of foundry resources. It becones difficult to promse

del i very ROl r Hagikagdsecaysdenls for - clients to install ~ and

fdllow, sqch as i2 technology or ADEXA Inc. For a
manufacturer or a factory, a production schedﬁling engine
is usuﬁliy embédded iﬁ the systems to ar:angé resources
- and materials for a production plan. The productioﬁ'
schedul;ng'engines ﬁ:ovide‘a master production schedule
(MPS) for the manufacturer or -factory to follow.
However; conventional production schedﬁiing' engines are
desiéned to meét thé besﬁ intereéts of the manufacturer
or facfory; Méxe specificaily} ¢thentional productioﬁ
schedﬁling éhgiﬁe aré programmed {;) generate a minimum-
cost, optimal-cépacity, and low~ipventory MPS. '
For IC foundries, conventional production sbheduling
engines recalcuiate and generéte an 'Updafed MBé to
optimize resources and capacity " when receiving new
orders. When lots aré-runniné {(hereinafter referred as
work—in—proéess,‘ WIP), the MPS is still changed,
indicating rolling production schedules for running lots
for ‘optimization of foundry resources. It Dbecomes
difficult to promise delivery of their lots. because of

the rolling MPS.



the rolling MPS. 2 Wien a preferable plan engine is provided so that the
rolling MPS can be accurately obtained, however, nanufacturing execution
in the production systemmy not match the nmanufacturing plan, due

pr obl ens

in execution, such as unfamliarity on the part of the

to

manufacturer wihBnt he ProFushbol $Mshenn in&r%:ofﬁ?oirﬂgea' Wi g, Such as

i 11-defined paraneter settings provided .10 the an engine. Generally, a

checki ng

production systemis-required to match the p

phecessl hatyeetP ararishacbur i @@cuﬂé@él?ndolsﬂﬁﬂﬂéﬁ(?n hBwkber,

an and execution. However,

it

(is. di frarefacterieyeerenatuhet Har threobbeodustibnt Bestpmodugyi aptsyst em

occur in

si gni fi caf@televi &heon Mapuliasittigpecpiaral | Wuepr obd enprmil edecur inn

the .planning engine or manufacturing execution when a

execution, . but, the manufacturing plan any be nistakenly nodified.
mat ch t he®¥%E¢uton.. cA%nti8tomhéignd&rt aPht ytBan Bever e dtbe

L 2nspor Ly ML ENLOr Y Ph oL, a1, AEPEgeTEL o SUWARY CE e | VERT O

Accordi ng

an opject of 't

I Xe
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system which dgenerates

product i o s an eMyater object of the invention is to provide
conput er inprengﬁ%ed system and net hod for checking

Generally, a checking process between manufacturing

plan and execution in. the production system is- required

difficult to determine - whether probléms with the
broduction  system occur in the .planning engine or
manufécturing eﬁecution when a sighificant deviation iﬁ
found. Specifically, probleﬁs may occur in executioﬁ,
but the manufacturing plan amy be mistékeﬁly modified to
match_the execution. | | | | o

. For clients, the uncertainty can severely disrupt

7transport and inventory planning and management .

' SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to

to
upt

uction
uent
. a

to match the plan and execution. However, it Cis,

provide a computer implemented: systeml.and method for

manufacturing planning in a production system, which '

generates a fixed production schedule for the subsequent
production system.
Another object of the invention is to provide -a

computer implemented system and method for -checking

deviation between manufacturing plan and executidn_in-the '

production system to match the plan and execution using a



devi ati on between manufacturing plan and execution in the production
systemto match the plan. and execution using a 3 statistical process
control (SPC) nethod, in which a matching quality of the nmanufacturing
process is preferably nonitored and controlled.. Another object of the

i nvent.i on sitattietpradi derace ps odusit 51 Sciezly e radinst menty f Qi il &, producti on
to evaluate the fixed production schedule. To achieve the above and ot her
obj ects, fR&chipgentquality di pdct etht¢o marel fayshetmy angrmidods fior
overcom ng caonventi onal ~manufacturing planning and control problens. In
one embodPREAET2BL¥ONBULEPred nppaneanblopladni ng system ' for a production.
system conpri capacity nodel consjdering a plurality off vectors of

es
manuf act uri ng ﬁﬁgﬁ?Fy;o > d&F nbR8geleTRntHB8ul £ t @ r Basiwiglan sor der
for a pro es capacity for t order based on, the capacity -
nodel ; a nggﬁég%%lﬁneg{:%g%g%%ra jﬁsﬁ“%é p&g’d?uc%icbn %E@Fg%ﬁéoﬁor Yhe order
based on thglgapacity mg@é;p%@u%t%gd%gﬂég 1eSchedul e nonitor and
ether 't ‘i

eval uation nodule to nonitor e order in process conforns to the

fixed productimn sehedybe and dgbsrai ngpehet her 1o '%Qi'fjlé%t' he-fixed
S

production schedul e when the order in process deviate romt’he fiXed.
product i obnsedtethit e isPréifreraetdd/, ta dynam csgehieaveraid mReelody sterd cal
fi xed production schedules is introduced into the above systemto evaluate
the fixedoVer@uuetd on cayoiedtuilanawhemeinu fdver umdey | plwnningasednan
hi stori Caclz'ontrol problems. In ohe embodi_ment, a computer
implemented planning system for a production - system
comprises a capacity model considering a plurality of
vectors of manufacturing capacity; an order ména;;jement
module to receive an order for a—prOduc't and reserve ‘é
capacity for the order based on the capacity model;. a
plan en:gineAt_o generate a fixed produétion s'.chédule for
‘the order based on the éapacity model; and a pﬁo‘du-ctiofl
sghedule 'mon‘itor and evaluation module to monitor wﬁether
fl_ie drder- in process conforms to ‘the fixed produ'étion
: schedule and. determine whether to adjL:‘lStA the fixed
production schedule when the order in process deviates
from the fixed.production schedule. - | |
Preferabl.y, a dynami_c aéhiefremgnt model | of
-'historic'al fixed production sbhédule's is introduéed into
the above sy-'étem' to -evaluate the fixed production
’schedule,_ wherein the model 15 built bésed on historirca‘l
productioﬁ informafion in the pfodﬁction daﬁébase..
lIn "~ another em’bodimeht, a . me.trhod provides

manufacturing planning and contreol in an iC foundry. An

order of an IC product is received. A ca-pacity is



production information in the production database. In another enbodi nent, a
nmet hod provides manufacturing planning and control in an I C foundry. An
order of an IC product is received. A capacity is 4 reserved and a fi xed
production schedule is generated for the order. The order is manufactured
f ol | owi ng nese fvedeindpreodiicted psehechi en  Jhkednveni sogehuirbfteyd Eeowi des a.
nmet hod to evaluate conformty between fixed production schedules and

act ual - pr ddgeesdamne Rt W bm rabobicentedf fohdopirgenhe ifiverdion is
fixed producticin. schedule generation. The poductjon systemis

desi gnat e®¥0Rcticry) | eohedel s i xedTher dayentdprschvgthert o revidast e an
order of Lo allo ucti stemto fasten on the fixed

o h ,
pl anni ng ?g‘%@(ﬁ’ﬁill tet‘?o ea@‘f téreet ﬁéggpaﬁ?ggf Sﬁ’/%?"éee%n.qji’ﬁ%i. PFRAVEHiA on-, it

al so aIIog@h%@%lg%oggﬁthggagﬁéhﬁggkgﬁﬁpronise the client -a delivery date.

Another feapure of an e _ e present i nvention evaluates the
fixed pl anni ngogehedulaec0rd Nanl 0 el Gidne TheeCORKA M LY. al i xed
ua a

pl anni ng schedules .and the -actual progress can be eva nd "adj usted -
accor di nghiyivehnianotiker f erdodpiBBlctidn: SORUELE bBRkeARALSd phapni ng

systemfor ..a production. system conprises a . capacity nodel considering a
pluralitypobduetions sfstemnufactdeshgnabpdci ty; aplLD6Wer thEaNEgeRRNt '
nodul e. to. receive an. order" for a product ahd reserve a capacity -for
t he orderPrpgyetiion skbedsipatiot mamdeicturelam bedgrneft dots. It
- allows the production system to fasten on the fixed
planning schedule to deliver the order of lots on_ﬁime.
In additiomn, it also allows the production system to
promise the client a delivery date.
| Another feature of an embodiment of the 'preSEnt
invention evalnates the fixed planning schedule according
to'history.' The conformity of fixed planning schedules -
and the -actual progress can be 'evéluated and adjusted
acéqrdingly;' |
In Aanother embodiment, - a - computer .implemented '
planning system for -a production;fsystém comprises a ;
capacity model considering a plurality of véctérs of
manufac?uring, capacity; an order’ ménagement module to
receive an_order'fﬁr a préduct and reserve a capacity for
the order ‘based on the capacity model; a plan'engiﬁé Eo
genera?e é.fixed production schedule for the order based
on the capacity model; a priority management module to
assign a 'priority to the order in ﬁrocess; and a
production SCheduie monitor and evaluation module to

 determine whether the order in process conforms to the

,fiked production schedule by statistical procéss control



generate a. fixed production schedule for the order based on the capacity
nodel, a priority mana' genent nodule to assign a priority to the order in
process; and a production schedule nonitor and 'eval uation nodule to
determ ne whether the order '"in process . conforns to the fixed production
schedul e bypsf akhat whakhproeessdgartr ehe (fSRQJ ancbaviet ey tenadiust the

fi xed production schedule . and to adjust the priority when the order in
process &hedi dteesafifjositt hend i yed opriaguctvhen schedureier niat i pkoasekher
enbodi nent, -a nethod provides execution matching in an IC foundry. An
order of devideprovomttie Feored eroductthpaciehedgleeserved and a fixed
production schedule is_generated for the order. A priority is- provided
for the order.lfheSbider #BOLRARUF SBPGAEBCREYh Bhe BRI t yPFOVEBGENG t he

fixed producti.on scheguke. The nethgﬁ further evaﬁuate conformty between
fixed prodticttor®Eche&arE89and a8 u éﬁ s @t WISR efi &t pFocess
control ( Furt ' e t qﬁggy ] pes, r _to, adj ust the
prior!ty:§%§a%%% %%dggé?%végbcggé?%ﬁFh  CF1$t§§ sg%ggvgkﬁhf%sg%ﬁgdfixed
pl anni ng sehadil £ CUHIAG d 0 1 i o cke canf orgid vy Ofgdixed phanning
schedul es and the actual progress ‘can be evaluated and adjusted.: .
accordi ngniority desaidefridRerrifdd ORHes @B N thevd oldBNERY 45
enbodinent’'s. with reference to the acconpanying drawings.. BRIEF

DESCRI PTIn@xi Gz cRHE- 0RAWINGS Theepr esdnriritynvefibibowtag beheor ef fwkly

under st ood ) -
. production schedule. The method further evaluates

conformity between fixed production schedules and actual
progress with statisﬁical process control (SPC) .
Further,. the method deférmines Whether to adjust the
priority for the oxder in prodess with 8PC. It also
-evaluates the fixea planning sqhedule according to
history. . The conformity of fixed plénﬁing schedules and-
the actual -progress can be "‘evaluated and adjusted.
accordingly. |

Q:A:*detaiied description is given in the following

embodiments. with reference to the accompanying drawings.
_BRIEF DESCRIPTION OF THE DRAWINGS

The present .invention can be more fully understood
by‘ reading the subsequent ‘detailed descriéﬁion. and
examples with references made * to the accompanying
drawings, wherein:

FIG. 1 is a schematic viéw of the system structure
forvmahufacturing planning in an IC foundry to generate a
fixed production schedule according to .one embodiment of

_the invention;



by readi ng the subsequent detailed description. and exanples with
references made ' to the acconpanying'' draw ngs, wherein: FIG 1 is a
schematic view of the system structure for manufacturing planning in an IC
foundry to generate a fixed production schedul e according’ to -one

enbodi nent of pidre bnuenti ogchémﬂ_& Zile% & AChaRBL, t‘én‘?"‘é?%u%oun ;tem

structure for evaluating a fixed production schedul € in an

accordi ngfée oneslaidrothdrent afixele pbp¥antteBn FkGhedfles anfl awchaet of a
met hod of manufacturing planning and control in an I C foundry according to

the  systfowndr§ldzcdrditd t3Rns afédimdrat todf thembhhedtabnmanuf act uri ng

.plannlng and control in an IC foundry according to the systemin FIG 2; .
FIG 4 is a diBt¢ib3dki ea of fllwwdhetrs off an metded- iaf mﬂmmésstuacugrdlng to
one enbodlnent of the invention; FIG._5 is a dynam c 'achievenent nodel of
hi st ori caPlanqiy BPQddﬁﬁﬁéﬁﬂsch@démésﬂ%c§8H&Qﬁ¥t%ﬂc%ﬁ@l@ﬁbddPnﬁﬁﬁ of the

i nvention FIG, 6 .a schematic view of the systemstructure for
mat chi ng %X%%Iuéﬁhfk@§eéﬁtlon inan IC foundry .according to. one

embod nent of e | auenti el 1A i % hagem shoulng, Anerbodirent ng; .

the SPC nodel i agram sShow ng .. ano

of the S%ﬁdﬂﬂkﬂg'&n&'%oﬂ%rdf‘ﬂ@'%ﬂEﬁépgﬁhﬁﬁﬂyygﬁﬁbrdlng to the

system in FIG. 2;

FIG. 4 is a diétribution of the lots of an order-in-
lprocesé'according to one embodiment Qf the invention;

FIG. 5 is a dynamic achievement model of historical
fixed producfion schedules according'to'pne embodiment of
the invention;

"FIG. 6 is a schematic view of the system structuré
for matching plan " and execution jin an IC foundry
.accordlng to one ‘embodiment of the ‘invention; |

| aFIG. 7A '1s a diagram show1ng an embodlment of the
~ /SPC model in FIG. 6;. '

FIG. 7B is a diagram éhowing<another embodiment of
the SPC model in F@G. 6,. in which a special'demaﬁd is .
required; | | |

FIG& 8 is a diagxam'showing the relationship between
p#iority deviation and fixéd pro&uction'schedulé}

EIG. 92 is a diagram'showing another embodiment of
the. SPC model ianIG.'G, in which the exegutioﬁ'is under
"loaded; and. .

FIG. 9B is a dlagram showing another embodlment of

the SPC model in FIG. 6, in which adjustment of the



required; FIG 8 is a diagramshowing the relationship "etween priority
devi ation and fixed production'schedule; FIG 9A is a diagram show ng
anot her enbodi ment of the. SPC nodel in FIG 6, in which the execution is
under | oaded; and. FIG 9B is _a diagram show ng anot her enbodi nent of the

SPC C- rmd@llamlﬁbcap@famétevrn ok adbustARad efrddie #npl anplBgrpapaneter is
performed after the execution is under | oaded. DETAILED DESCRI PTI ON OF THE

INVENTICNuAQemnRbadedappre0|ated by persons skilled in the art fromthe
di scussi on herein, the present i nvention has mnde applicability to many

manuf act urers and Yed N‘Bf; f§§es Il lustration
Is made herein to sen1con uctor oun ry manu ac urtng ,  Wwafer

fabrication in_an | n ' Howev the present_invention is not
I?H{Led t her et 8% E@u%ﬁaﬁp e&céﬁ$@€[%Wh@ﬁﬁﬁﬁﬁﬁnsk%%%ﬁﬁléﬁ ithe d@%lected to

f I d trol
o7 ob eiésﬁéﬁbatﬂ*’em"%&%%‘ﬁ%e o FRE3En Y o g Ryt ﬁ&qsﬁ"é‘yéi’em
structureyf gk EH&& @nnhﬁ%y'ﬁﬁﬁhuféEQHQQE &h 91@1 at es
g?ac ati‘on

fixed productlon sche ule t | eve a“custoner orien ion
accor di ngih@ueneiegbodi nwu dl%EUB%H%n | pve bb@@¥ A§1§B§W&dﬂldﬂ(al§- when

a custorer (not shown) purchases. an order 110 of a product from an IC
made herein to semiconductor foundry manufacturlng (i.e.
wafer fabrlcatlon 1n an IC foundry). However, the

_present invention is not limited thereto.
| As summarized 'above, the :present ‘invention is
directed to novei sjeteme and ﬁeﬁhods 0of overcoming

manufacturing'planning and control preblems,"

Embodiment I: Fixed MPS Generation
FIG. 1. is a schematic system structure for
manufabturiﬁg plénning in an IC foundry, which generates
a flxed productlon 'schedule te achieve a customer
orlentatlon productlon accordlng to one embodiment of - “the -
_ 1nventlon As shown in FIG 1, when. a customer (not
showrl) purchases an order 110 of a product from an IC .
foundry 100, e. g 200 count wafers of graphlc chlps, -an
order management module (OM) 120 recelves the order 110
~“Generally, the order 110 can be lelded_lnto a plurallty
of lote based on fhe:proceSSing'unit. For example,- the
order of 200 count wafers is divided into 8 lots based on’
a unit- of 25 count wafers as one lot. The order
management module (OM) 120 reserves a Capaeity' for the
erder 110 based on a capacity model 130 in a macrocosmie

view of the IC foundry. The capacity~mbdel 130 considers



foundry 1D0, e.g. 200 count wafers of graphic chips, an order nanagenent
nodul e- (OM 120 receives the order 110. GCenerally, the order 110 can be
divided into a plurality of lots based on the processing unit. For

exanple, the order of 200 count wafers is divided into 8 lots based on' a

unit of - 2% c0unt MafeF Scapaeneyl electb® offlethemamagesentr Fpdwie-K OM 120
reserves a capacity for the order 110 based on a capacity nodel 130 in a
macr ocosmag Aabadceft ibhe teCHminrdry,. piwdcapachd yaoodei st36s¢onsiwders B a
plurality of capacity vectors in the IC foundry, such as fabrication

t echnol ogyinfprodudonc famracpeedettss anddgire cusif @nemt ped ofrdrt Ypr oddts and/ or
custoner priority. The order managenent nodule (OM 120 books a capacity
for the order. Mbageemehtt ROdEdgadity rdePefkshcut capreityi dgra thet ai

production schedule. After the order mana nt ., pmodul e. (. 120 reserves
D oapact L 9THGE tHRsSst Aok THG ERBSGLaN SHGieTe TABBPHF: HSCHERGR: &b n

producti on. ,schedul e for fhe 110 based on the capacity nodel 130
when t he %ﬁ?@%ﬁspg?guga%gn ?8§%§§g8hes. General ly, the production schedule

conprises a dgtaf g@hglr gt %aﬁégaheﬁé Rogghedulgianth @ ReQliGies

out-date of the order. In a preferred enbodinent,, the plan engine 140
gener at es zacapakhporoRStaE productlile) tsehedde dieled nahberurefrix ed as
MPS) 142 for the, order 110- for planning optimzation until the
producti ogefpshess E5Qsddudisid suhetihtel dicar ofhé herdeder1 100 badud:
spécifically, the plan engine 140 continually updates the production
schedul e ENPSyhd4Zaproitdi ngpadedt hd 30at ben the wafer-start date

appfoaches. Generally, the production schedule comprises
a detailed production flow, time schedule anqra p;oject—
out-date of the order. In a preferred embodiment, the
plan engine 140 generates a rolling master producfion
schedule'(hereinafter referred as MPS) 142 for the order
110 for planning eptimiéetion-until the production system
150 starts to -run the_‘lots of the order 110. More‘
_specifically, the plan engine 140 continually updates the
productieﬁ _sehedule (MPS) i42- eceepding to the".lateet,
production status. and‘ purchase of orders .of the. IC.
foundry l-oefore‘-a run of the 16"1:5_ of order' ilO begins.
Plan enéine'140 assigns the latest MPS 142 for ‘the order
ilO as a fixed MPS 144- for production. The production
system 150 is assigned to follow the fized MPS 144 to
fabricate all lots of the order (hereinaftee referred to
as workfin~procéss, lots—~in-process, or order—in—proeessf
and the plan engine 14d does not generate any additional
‘rolling MPS for production system 150 to fdllew while the

order of lots is fabricated. _Preferably,'the p:oduction'



production status. and purchase of orders of the, .IC foundry before. -a
run of the lots. of order 110 begins. Plan engine 140 assigns the | atest
MPS 142 for the order 110 as a fixed MPS 144- for production. The
production system 150 is assigned to follow the. fixed.'MS, 144 to

fabri cat e sglslt ehOt1$ 00 f Ul B O FRIedN B RENHRST £418F BEECUoh OpBBgress of

wor k-1 n-process, ‘lots-in-process, or order-in-process) and the plan engine
140 does motrkgeémepabecanytadthti caphcitgl nong1IVESOf diorpraducttimenisyst em 150
to followwhile the order of lots is fabricated. Preferably, the
production-9 sy$fem 350 Fikusieraterds: badlondieftabrfcari omepihog essf of

wor k-in-process to the capacity nodel 130 for _adjustment. FIG 3A

i | | ustrat 88PHIPCERERRTL Bfa%nﬁﬁghoﬂnéf CREREPACt 4RI ngRpl &Rni AGUASEYcont r ol

of an 1 C pROAAEI"E ﬁgigﬁcgéﬁﬁﬁﬁﬁ%m randerP WAHRI 8%, PR TL20, The
bl an . engpge. . 1404 eSELyes: @ GAPACLLY v abrgcg@{l 2tes .l i ned prgdyct i on

schedule e or eglnnlng on in step e order

is then ”ﬁ\BHﬁ%t Ypad Lohl owrhg e et Ry %tf%f&&dﬁl a%l p 5330.

Conventionally, the MPS'of the order is still rolled an Hate after.

the orderahg igenpiregess o of Dped Moz du@ftqdﬂpts@xﬁve&iiécm@cyuhé\ érgedvant age
here is that.the |lots of the order may be assigned with a rolling MPS for

t he best whéaréeetgmc_ln@l efdtntlddtyi @b . inhhestpsmdBB8R20on $hkst esmdsticiszas
| ower. cost or labor,. and consequently the lots are delivered at separate-
times. |nth§a|manﬁfactuh@d follow1ng the flxed productlon schedule :
in step $330. . .
. Conventionally, the MPS of the order is still rolled
and updated after the orxrder is in i:roéess to optimize
ﬁroduction efficiency. A disadvantage here is that the
-lots of the order may be assigned with a rolling MPS for
the best interest and flexibility of the production
syétém, suchlas lower_cosf or labor, and consequently the
lots are delivered at sepéréte-timés; In addition, the -
customers are therefore: unable to .confirm receipt  of
théif'ordEI since the MPS thereof 'is continually updatéd-
according to the latest status of the production system.
The preéent‘ inventipn provides a fixed MPS generatién
system and method for a broduction systemAto follow and-

achieveﬂonﬁtime delivery of the lots of an order.

- Embodiment II: Fixed MPS Evaluation and Adjustnient

FIG. 2 is a schematic éystem structure for
evaluating a fixed production schedule in an Ic foﬁndry
aécording to another embodiment of the invention. Plan
engine 140 initially generates rolling MPS 142 for ordexr

110 and then ‘assigns a fixed MPS 144 when the lots of
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custoners are -therefore- unable to confirmreceipt of their order since
the MPS thereof -.is continually updated according to the |atest status of
t he production system The present invention provides a fixed MPS
generation systemand nmethod for a production systemto follow and,

achi eve owridere delo vemwuref - theduwis @f. an Oﬂd%ro&[{@@ﬂbﬁen%dliedlﬁ_é(ed MPS
Evaluation and Adjustnment FIG 2 is a schematic systemstructure for

eval uat i ngoaiftiore dirgl celucitu i e heddiigei 18an dd@ tfiouredl ytrackandi rgnd o

anot her enbodi nent of the invention. Plan engine 140 initially generates
rol |ing VASterminipg ofkthenidhendleheninapsipgassa ¢oxEormPId44hghen the
|l ots of 1Q order 110 start production. A production schedule nonitor and
eval uat i ofglﬁﬁﬂlupéofgété%t FRb&ULPacKi ng and determ ni ng whet her the

I f f t I FI G
b s R 8, R R BBy

di t er rqduction
ggg? remI 2385:88 ol om%%?ﬁ&%(?ése%{%Sg%EE %%jabrl ca&gg e%%él(%ll{lgﬁjfr' po&ger _
110. Howeyge, {h@eh©fsn Of t@%r@&%a_rlyllotﬁﬁ%y Bebdhgklivn ngf Qe L g éﬂhe fixed

MPS 144. As shown in FIG 4, the order 110 With 200 coun vi ded

into 8 | ofslilswsf abei gaked fm:tynlw t8. fERrDAYtM thd QLtcﬁ:s'irﬁfSTolr'd'er
toget her but one lot is ahead and another behind. On DAY .N, four lots-are

f abri cat eldlbef orihanck mndtbae loats ist thét dreteirndl 1 ©ning vt hice Ifetls yt hus
conformto the fixed . MPS 144. .
conform to the flxed MPS 144 As shown in FIG. 4, the
order 110 with ‘200 count wafers divided into 8 lot_:s is.
‘-fab_ricated from. D-AY.-O. © On DAY M, 6‘ 1ots are still
togethéf but one lot is ‘ahea.d and aﬁother behind. On DAY
N, four 1lots ére fabricated beforehand and one lof is
left behind. Only three lots thus conform to the fixed
. MPS 144. | -
' The . production_ schedule _ mo_nitér and evaluation
module '180- determines the distribution of the lots of the
order 110 _:'-anld whether to adjust . the £ixed pj:oduc;ti.'on: |
schedule 144 when the order in process deviates from the .
-‘fixed productiorn scheduie. |
Preferably, a dynamic achievement model 170 of
hi.s.torical fixed - production schedules is provided as
. shc;wn , iri_ FIG. - 2, based on historical .production
informqtion in a production. database 160 for  productién
schedule monitor and evaluation module 1.80 to 'evaluate
ﬁhe deviation in the order-—in—process.
FIG. 5 illustrates a dynamic achievement model 170

of historical fixed production schedules according to one

embodiment of the invention. Preferably, the dﬁrnamic
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The . production. schedul e nonitor and :eval uati on nodul e 180-determ nes
the distribution of the lots of the order 110 .:-and whether to adjust.
the fixed production schedule .144 when the. order in process deviates
fromthe fixed production schedule. Preferably, 'a- dynam c achi evenent

nodel 170 zeh i eRiewleiti CAba&l xed7opr educhi @Borsehedulresets proitetd &g shown
in. FIG 2, based on historical production information in a production

dat abase GBelul'espr odumprdnesschadul eeianibashdpd ebakwasron nbididd 180 to
eval uate "the deviation in the order-in-process. FIG 5 illustrates a .
dynani c aphbdvefdon nsdbedule efchhiestamarntal fiaked produdthefescHedul es
according to one enbodinent of the invention. Preferably, the dynamc 11
achi eveneht-Xgedétrofpgtdenhisthpdeky 2eieatpesducdteh (Sepsdirasecdipri ses a

| ati onshi p bet fixed . ducti duyl hi t rat
(coor i naPBRA eV RaR o TBHRET B s (RREH L ust hont TA 0 00T Tt e B
oor di naf@=A),= e _ ' thren Tt e EE0SHI Hat e
Govi at | on WBEIRE R 1 C P o P s LR a e of o6 Bea b ot re e &

foundry | 8c£aRadlthag s | Ol Galieh Oofnd t SATRAYERAGE YN 11RY &apani k) Lan

According to historiccal fabrication informati.on inn one enbodi nent, a node

of fixed MVR8imeRbeverentsisashenBtukingl Gapabi®itye | illustrates the
rel ati onship between the f ixed MES achi evenent. rate and the f ixed MPS

. adj ust ment rakecoAdingrwe | hsbowsicalFl fabbicathenminef ofmaiquent irhe

-fixed MPS adjustnent, the higher the fixed _
one embodiment, a model of fixed MPS ac_‘h‘ievement is shown
in FIG. 5. Curve I .illustrates the relationship between
the .fixed MPS achievement rate and the fixed MPS _
.adjustment‘ ra.té. As curve I shows in FIGT 5, the 'more_
frequent the fixed MPS adjustment, the higher- the fixed
MPS achievement rate. Curvé IT illustrates the
relationship between the fixed MPS achievement rate .and
the deviation limitation of production sy'stem'150. The
higher the deviation limitation of production system 150,
.iﬁd'icéting.‘.the g capability of the IC foundry to recover -
.-from‘fthe deviation, the lower the fixe_d MPS achievement
réte. o

Based on the model shown in FIG. 5, an optimal

working area (W). is further defined basea_ on the
‘relationships to. evaluate whether to adjust ‘th'e fixed
pfoduction Schedule. The working area (W) is assigned
with a range within which the fixed MPS is adjusted but
" improvement in the fixed MPS achie.veme_n't rate is achieved
and the range of the most .capable. deviation limitation

within which the pro'duc'tion system 150 can attain the

fixed MPS. The production schedule monitor and
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MPS achi evenent rate. Curve Il illustrates the relationship between the
fixed MPS achievenent. rate and the deviation limtation of producti-on
system ' 150. The higher"” the deviation limtation of production system 150,
i ndicating. the -.capability of the IC foundry to recover fromthe

devi at i onevisheadtdwer modidee f iged MPSeachheyerenithamt €o Bagsvdson dHwe nodel
showmn- in FIG 5, an- optimal working area (W is further defined based on
the .'relfdxiedngtrpdidio cevascheeuihebheedt eradibst workifigkedrepr ddlct i on
schedul e. The working area (W is assigned with a range within which the

fi xed MPSGfs thg Watreédisurchimiegeafemodal et i tde®l MPSUBeRPepdmd e rat e
is- achieved and the range of the npost . _capabl.e. %eVi tion limtation
Wi t hi n whPEReERENTPEAGEERF ont §Y s CEMLESE ScahT It &iltF t AéXer x¥HSMPS. Pfhe
producti on. schedul ni t or_.and 1% e aJFuatio %Pl 180, det.erm nes whet her
Do ad; ust SERED AT Br cductiah SaRetirs BHs@ ot (RETHbHEi G ohr ShqW o
the dynamg, gqhievenentoded whenabhescPoROTSHS 1of A heey OFdSE nfly 0cess
110 devi g}dgjg fCLrlgm he f(iW;fg asT shown i n @?&' ft ‘%n_t%e | ots on DAY
N devi at eqfr aiRd hergdor ki M91ar ed -l r@ft ddhepfe¥hat i '@hginé newy fi xed
MPS of the order 110 is re-generated by the plan engine 14 according to
the devi abcenrdeggeeao agitk t Heviatesh sleafrus: odnd hehleC fotwslt vy sfretishe
order-in-process to follow. The working area (W provides a range within
which a | oW thxedCVPBadiugt font ' that e alhighodéxed tPSLoddinivevenent
rate are obtained for the IC foundrg/to :
The working area (W) provides a range within which a low
fixed MPS adjustment  rate and a high fixed MPS
achievement rate are obtained. for the IC. foundry to
maintain optimum paraﬁeters of both the customers and the
IC foundry. ‘

FIG. 3B illustrates a flowchart of. a method of
manufacturing planning and control in. an IC foundry
iaécording"to the system in FIG. 2. In step S340 the

"prdduction schedule monitor and evaluation ' module 180
determineS'whether the ordef-inrprocess confbrms to the
fixed production schedule. If  not, the production
‘schedule monitor and evaluation module 180 determines
whether to adjust the fixed‘productioﬁ_schedule based on
the dynamic’ achievement model of historical fixed
Aproduction‘schedules in step 5366.

The above embodiment illustrates evaluation and
- adjustment of a produétion system to maintain flexibility
and real-time éontrol with the implementation of a fixed

production schedule and therefore provide predictable

manufacturing schedules.
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mai ntai n opti num paraneters of both the custoners and the 1C foundry.

FIG 3B illustrates. a flowhart of a nmethod of manufacturing planning and
control in, an IC foundry according to the systemin FIG 2. 1n step S340
the production schedule nonitor and- eval uati ons nodul e 180 determ nes

whet her the ordek- idNREEEnS OO dm be the Flethtordueht oanschadul e. |f
not, the production schedule nonitor and evaluation nodule 180 determ nes

whet her t ceadplist aspecftisxed pooduetisort soteediyl endyasedkonthehéodymnar c-

achi evenment nodel of historical fixed production schedules in step S360.
The aboveperbgaimesede | | (dster-at esnevakabipof) armitbediedt rent tehgdbdeoduct i on
systemto nmaintain flexibility and real-tinme control with the

i npl ement BEASA - ofUEH 2fe d LOpRyd (ke t€the dh R AR thRFef BF&VELovicHe!
redi ctabl e nuf act ur.in chedyles. 13 The nethods and system of the
P ecent 1 RUENGA Y GraCh it R et Sra0E, TRENOT Rt e Tiey ot t he

formol  pLoormode, (hosey LasLibEbLansly enbosliad Lockapaibl s, e =

such as floppy S, drives, any o

machi ne- rpadabhe, st onage JBdidMeWhenerd), WheN nhb8iREOILARCHAE ix% | 0aded
into and executed by a . nmachine, such as a conputer, the nmachi ne becones an

appar at usabparptast e e idiventian. i dhentebhods mid mpasatusnf the
present invention nay also be enbodied in the formof program -code that
i$ ;ransn&ppadabusrdﬁﬂﬂhetpaesahssﬁ@wamﬂﬂqnnmaychlas dver-embedtiridcal
g Orin the form of prdgramlcode that is transmitted over some
transmission medium, such as  over eiectrical wiring or
cabling, through fiber optics, or vialany other'form of
.ntransﬁission, whereiln, when the progrmm-code is received
and loaded into and executed by a machine, such as . .a
éomputer, the machine beéomes an apparatus for practicing
the invention. When implemented on a general-purpose
prbcesSor, the prpgrmm‘code.cdmbines.with the proceSsor.
t6 provide a uniqug apparétus that operates analogously
1.to.specific-logic~circuits. -

Embodiment III: Plan and Execution Matching

FIG. 6 is a schematic system structure éhowing
anofhér embodiment of the invenfion, which has a
stfucture similarlto'the system in FIG. 2. The system ;n
FIG. 6 is applied to. check ‘deviation between
zﬁanﬁfa;turing pian and execution for matching plan'and
execution whiie évaluating the fixed production schedule
in the IC foundry.

Thé_plan engine 140 initiallf generétes rolling MPS

-142 for order 110 and then assigns a fixed MPS 144 when

the lots of order 110 start production. The production
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cabling,. through fiber optics., or via any other formof ..-transm ssion,
wher ei n, when the programcode is received and |oaded into 'and executed
by a nmachine, such as. a. conputer, the machi ne becones an apparatus for
practicing the invention. Wen inplenmented on a general - purpose

processor sdhRin0gimi¢ede GoRbi a%matthohhem%%q%ssqrao tc%zpal%éi:e
uni que apparatus that operates anal ogously to .specific -logic. c:ircuits

Em bodi ramatdkiihnky, HaﬂenmﬂhﬂﬁqxnﬂaﬁnbﬁkﬁmalmgtELEh prbseadsschei®itg system
structure showi ng another enbodi nrent of the invention, which has a
st ruct ur etoi milearf itxed prashstteimn sdHa@ulz. ThEurshsrenmai stafliGtifdls
applied to. check deviation between nanufacturln%.plan and execution for
mat chi ng EF&ﬁe§ﬁdCQ§&ﬁﬁhlbﬁPﬁhlm@d@&mlﬁﬂlx@ applilieded @rpdavtden schedul e
inthe IC Eounq % pl.an englne 140 initjally generates rollin %_NPS 142
for. ordeP-¥fgahd tﬁ n ﬁ?glgﬁ CEOFPxelC MPRE14BTRABAT1PRe ISEHEBfleor der
110 start tio The . pr ductlon 4 s du e nonitor and.eval.uation
modul e 180 {(Elg?i?l%nueﬁ;d ra(::L% go" dé?eng‘}%l rc@% ?hé?oqwlf%tgqeﬁ%ﬁ%ess
conform £gel hacbiuagopradielion eehedube. S Uhelor st BLLSLLEAL 1 0CeSS

control (SPC) no I's applied to provi ERfectors

to the. praddekin@nifgheddbe i aaBnEOr 4 weRvAl u%}k@cﬂltf&gu' es¥80 g continue.
checking the execution process status of. the order-in-process an

detern1n|pgodeutabnongyuﬁymenlB&ecwde1tmeth@aﬁﬂﬂ&hﬂuﬁiﬂgsygﬂgﬁi150 and
t he manuf acturing plan.
Further, -a priority management module 152 is provided to-
adjust the priority of lots in the production system 150.

Sﬁecifically, the S5PC vectors of the Séc.model 120
can-befshown,in a pluralitf of SPC diagrams. FIGs. 7A to
7D 1llustrate a plurality of statistical process control
(SPC) ‘diagrams - for matchlng quality of execution
according to the system in.FIG.-G; In FIG. 73, the SPC
diagrams include a. mean value diagram 192, a sfaadard','

" deviation ‘diagram 194,'ahd'a distribution diagram 196 of -
‘the number outings of the “out of recovery control limit”
date. '

The .mean value diagram 192 shows a mean vaiue vector
of deviation between the fixed MPS and the manufaéturing
plan in a ratio of the schedule dev1atlon/left days,
which represents the fea51blllty of the IC foundry. The
standard deviation diagram 194 shows a standard deviation
vector of the deviation in a. ratio of the séhedule
deviation/left days, which repfesents the stability of
the IC foundry. Further, the distribution diagram 196

- shows the number of the out oflrecovery control limit in
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Further, -a priority managenent nodule 152 is provided to adjust the
priority of lots in, the production system 15.0. Specifically, the SPC
vectors of the SPC. nodel 190 can be shown.in a plurality of SPC
diagrams. FIG. 7TAto 7D illustrate a plurality of statistical process
control &SPEptdicagidns ther redicdiulee quidviyt bdn xecut | daysaccanidialyg to the
systemin -FIG - 6. In FIG 7A the SPC diagrans include a. nean val ue

di agram 1g2prassnantheddedeyi acconredicagratel 94, tawed I dicmdimti on di agram
196 of .the-nunber outings of the "out of rec'overépcontrol‘ limt" ,date..

The mean val uel8i &harhdobesmsisionashnthabudhrecEbF 3iaeyamei drfdet ween

the fixed S and, th nuf act uri ng an, in arati,o of the chedul e
devi at i-onﬁ%@ft s, ?gﬁi C"I‘lnre&[rlgsent L‘t hesRWhsi BRI t hE ST SFundry .

e =t ncangdeu, 1199 Tagien 0% Alon LA Cophgl) hseier of e

deviation Th a. ra t he "sche "on

represent gpLpe; st aph iﬁi‘o%g;ﬁgﬁ %%g%@ﬂn%yﬂﬁwﬁﬂe&s ts*{%k%t}es.t ribution

di agram 196 shows the nu out of recovery contr limt in 15 a

ratio of the 'gehedsls dpdetdanidield dagsutWdnchinr efHeserbdide idad ay
occurrence rate of the IC foundry. It should be nentioned that the SPC

di agrans 392tem284dyandt1f6tich Eh6 maAusaowdericatyim bet ieeFIGamE,act uri ng
execution and the fixed MPS under control.. That is, the production system
in FIG 7#hés stabpecisbwelemand hunuf act gushgnexecacconsin tive [HRUuction
Syt My L rime £92. ST hnd 196 ' Mok fhe iMpact of the special
_demand. An emergency order éorresponding to. the special
deﬁand is applied during processing ‘according to this
- embodiment of - the -invention. Referring to FIG. 6,
generally, {ﬁma‘production. systenl 150 follows the fixed
MPS 144 to fabricate the lots of ofder 110;1 Since the
"emergency order .is .applied, the lots of the order 110 do
not fully conform to the fixed MPS 144. In Ehis éase, é‘
negative mean wvalue deviation 252 occurs in the mean
value -diagram 192, and a--éﬁandard; aeviation rise"-2541
occurs in the standard deviation diagram 1%4. Further, a
-_rise‘256 of thé.number of the out of recovery éohfrol
limit.can occur in fhe‘distribution diagram 136 to show
inCreased delay.
When the special.demand from the customer-occurs,-
thé production éystem-lSO, i.e. the manufacturer, has to
eliminate delay related to the rise 256 and tﬁeﬁ bélance
the schedule deviation related to the standérd'deviation '

rise 254. In this case, the production schedule monitor

and evaluation mecdule 180 control the priority management
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when a special demand froma custonmer occurs, the SPC diagrans 192, 194
and 196 show the inpact of the special demand. An -energency order
corresponding to. the special demand is applied during, processing
according to- this .enbodinent of- the -invention. Referring to FIG G
gener al | y mctchd epr ddi2ct itan. sj/stseim 150 f gbtowsithe Exedot®PS ikd4 tloe
fabricate the |lots of order 110. Since the energency order is applied, the
| ots of trashggioniGydsem Ad0-fully conform to the fixed MPS 1.44.. In
this case, a negative nean_ val ue deviation 252 occurs in the nean val ue

€ .
di agram 1. 92., Fafd & dafdBPUAR 3roning theorslatigpsnie RE%¥ReRt andard
devi ati on dg%&L%n119é. Further, a dris$.25 of th@tngpber of the.out of
recovery. Fedftrol | ﬁyﬁagéﬁnopcap in tHESH st PHHTHS ﬁQﬁany%ﬁH%% Yo show
| ncreased flgliay; JMNen G rrped Al tlerand: S5 oM e, GUSLARRL QGG Senet e
production system 150,771 ."é.” t h¢ nanufacturer, has to “efim nate delay

rel ated tg the ricge 236 and-pHhan dal angestide/ sepedubgydevi aion fgkated to
the standard *deviation ‘'rise 254. In this case, the production schedul e

"moni tor vardiewal uakikes nodubeei8Ateont Rk therpbirotivt y rRageredt . 16
nodul e 152 to adjust the .priority of lots in the production system 150.
FI G 8 istacdirddngmtehd@iGng &, hettreelnetriwfesti yr ey webat upr bdr iltot sdewva@t i on
and fixed production schedule deviation. In FIG 8, the horizontal axis.
represent et hassigaeilo o t¥rverhedlvredovi sirewiten gopsridpedt hen

vertical axis represents the priority deviation.
detail. : - -

When 'the'”rolling:'MPS apﬁroaches the fixed MPS and _
the manufacturing priority approaches the scheduled plan,
the lots.pf the order-in-process are stable as shown in -

' area 550. Wheh the rolling MPS falls ahead of the fixed
MPS ‘and thé manufacfuring priority fa;lé under the
sgheduled planr'the lots of the order-in-process. are iﬁ
convergence as shown in_area_54ﬁ; ) Meanwhile,:when the
rolling - MPS falls ©behind the -fixed MPS and- the
manufacturing priority -overreaéhes the scheduled. plan,: .
the lots of the order-in-process are also in cbnvergenée
as shown in area'520. In_eitﬁer area 550 of the stable
status or areaé 520 and 540 of the convergence status,

© the priérity can be maintained.

However, when the rolling MPS falls ahead 6f the
fixed MPS and the manﬁfactufing p;iority overreaches the
scheduled plan, the 1lots of the order-in-process are
diffused as shown in -area 510, and capacity consumption

needs to be reduced. Thus, the priority management

module 152 reduces the priority to achieve capacity
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According to FIG 8, the manufacturing status of lots can be assigned to
several types, hereafter described in detail. Wen the".rolling MPS
approaches the fixed MPS and the nmanufacturing priority approaches. the
schedul ed plan, the lots of the order7in-process are stable as shown in
.area 550. Weh the rolling MPS falls ahead of. the fixed WMPS gnd the
manuf act uFPRGUBPE 6Pt ¥ SFHCtd Clindei© tHRAL sERRdGPES RTani§ heTABES 18 t he

order-in-proces8. _are i.n__conver Ace,as hown ig rea .540; Meanwhil e,
when the PFOFEFRGTNES FAPRS2hERi A L HE AT Sea RBS AN -ihe - manufacturing

priority -over&ggg@ﬁ%léhe‘ﬁﬁg$d%hﬁg-rBh%Eng b Lfgfiéﬁkﬁﬁﬁxmgzgh% N

order-in- process are also in converg. enc as shown 1 n area

ei ther areaxagOmek thes stiabl RanstatsrOhgapeasrazl and 1940 fethene

convergence status, the priority can be nmaintainéd. However, Wen the

rol ling MeShtalhlsdapead,' ehet hetsf iofed NP mdiwktihe-pidudact arenglpid ority
overreaches the scheduled plan, the |ots of the order-in-process are

di ffused d$fshewn i agtear510n amdacapHti t gndorsyastiiton coredmpttd ope
reduced. Thus, the Briority " managenent nodul e 152 reduces the priority to
achi eve cBpaept \Eol7beonstrgRd A r eduER®Nn, B t REECEREY oRanapergat
order-in- process ve fromarea 510 toward area 540, ,Meanwhi |l e, ,when the
rol 1ing MPRIFAR| o BehrRETPRSES | kBA NS SIS he mAGRAETEr | APRFI ty

(oL g SRS 0, Ll B8, et Pt deperse ore
‘ 10 process move from area 530 toward area 520.

With the diagram in FIG. 8, a preferable priority
setting percentage of the lots of the orders can be
calculated, the trend of the preferable priority,setting
percentége being an important index for the manufacturing

15 abilify. |

Another case of the impact of the plan 1is
manufacturing underloading. When the parameter setfings
are not well—defined in the plan engine, or the
manufacturing department puts off Ehe scheduled plan,

20 underloading occurs, with the. - impact shown in SPC
diagrams 192, 194 and 196 as shown in FIG. 9A. A mean
value rise 258 occﬁrs in the'meén value diagrams 192, and
ré standard deviation rise 260 occurs in the standard
deviation diégram. 194. When underloading is detected,

25 . the diagram as in FIG. 8 can check the preferable
priority setting percentage of the manufacturing
department, thus determining whether the underloading
problem relates to manufacturing planning or execution of

the manufacturing department.
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needs to be increased. Thus, the priority nmanagenent nodule 152 increases
the priority to achieve capacity consunption increase, so that the |ots of
the order-in- 10 process nove fromarea 530 toward area.520. Wth the
diagramin FIG 8, a preferable priority setting percentage of the |ots of
the orders canwben cg:sHiamed, &beukrend ofmdrmef predeiapl epfanoriiriy, setting
percentage being an inportant index for the manufacturing 15 ability.

Anot her casigustmehé icpache obatrheetlean settimepaf a€t dhiengolmdeengsidieng. When
t he paraneter settings. are not well-defined in the plan engine, or the
manuf act uridfg depaegrdnedput sGenpreha vscHduul parpmgher2 Iehipeee s oddi ng

occurs, wth the., inpact shown, in SPC diagrans 192, 19.4 and 6 as
shown in ENE BARD seHEARE @$QK%9¢%%Q¢2§§eoégﬁﬁ§iFFTﬁe meah 98 J&'%i agr ans

192, and a standard deviatiqn rise 260 occurs,.in th d i ati

di agr am 167 nd dindbt | bath Ag7% w1 SEaH. TRHE WAt aE W HG 8 can
check the f I Welgh i 1t actild

epar t mont BN B e D B e e e a1t o9 o

manuf act ULihRg YHeA N 11930Fd 4e6YhEYBNOfri dhep smnykacy | s depaidimiy . 18
When problenms occur 1 n manufacturing planning, adjustnent of the paraneter

settings akot heydplin engi neveldlick regpl cedtr&endinal, | yas t BRopar airet er
settings of the plan engine 140 include the cycle tine. Since the cycle
time 'is 6@ bordg2té ¢auBE&G.ufillerl oading, the cycle
'Prefera-bly, a dynamic achievement model 170 of
historical‘_fixed production ‘schedules is provided as
shown in FIG. 6, Dbased ‘on historical production
infofmation,in a production database 160 for_ production
schedule moniter and 'evalﬁation module 180 to evaluate
the deviatiqn in the order—in—process.

Thus;, with the above-mentioned system and methéd,
‘deviation between manufacturing planning and .execution‘
can be reduceéd, and the stability of the execution is
maAint-ainec‘i' ‘with. the reasonable .plan, which forms | a. .
virtuous circiem-

While- the invention ‘has been described by way.  of
example and in terms of the pfeferred erﬁbodiments, it is
to be understood that the invent'ion is, not limited to the
disclosed .em.bodiments. .Torthe contrary, it isrir}tended
to cover ‘VE.lriO'LlS modif:i:cations and similar arrangements
(as would be app.é.rent to those skilled in thre art).

| Therefofe, the scqpé of~the appended claims 'shouid be

accorded the broadest interpretation so as to encompass

all such modifications and similar arrangements.
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time should be reduced to reduce the nmean value rise 258 and the standard
deviation rise 260 of the SPC diagrans 192 and 194 to-nove bel ow t he
control line, as shown in 262 and;264 in FIG 9B. Preferably, a dynamc
achi evenment nodel 170 of historical fixed product-ion schedule-s is
provided as shown in FIG 6, based on -historical- production information
in a, prodicit dx cldamedddse 160 for production schedule, -nonitor and
eval uation nodule 180 to evaluate the deviation in the order-in-process.
Thus, with the above-nentioned system and nmet hod, deviation -between .
nanufacturlng ﬁlannﬂngﬂﬂﬁ@h@ﬁaﬂﬂpkﬁmem@mdbQY$e@mcédr aadufisetindidgity of

the execution is maintained, :wth the. r.easonabl*e -plan, which forns,
a. virtuddSriaing &n a ﬂﬁPﬁéCtﬂﬁé ﬁﬁ§§ﬁﬁroﬁoﬁ§§1@€@W' -descri bed by way o f
exanple and in terns_ of the erred enb di ment s, S p, be under st ood
"that the inveftioff¥3 ot FPPifted t%m}%]e SR o?ed %jr%?j#'ﬁjéﬁts go t he
contrary, it is inte 0 r n simlar
arrangenents (as wou eéygg%aér%] 311{ ?%?)seg)pi&?‘?ﬁdég §¥%ggrgft)

Therefore, theg$cepe e mTaB%g%%%%d%cﬁil% 13e) Sf@é{eﬁv@eanaSEg%ge%éﬁea

broadest interpretation so as to enconpass all s'uch nodifications and
sinilar arrangement Srddhdthainiis dsdmRyd bS:cabadiopmpuierthaplammnt ed

system for manufacturing planning in a production system conprising: a
capacity rmdel consiateEd gy ahE weadddytwimodel ;

a plan engine to ' generate a fixed production
schedule . for the order based on the capacity
model:  and | | |

a production schedule monitor and evaluation module

| to determine -whethef the order iﬁ process
eenforms to the fixed‘production schedule and
whether to adjuet the fixed production schedule

‘'when the . order in process deviates from the

" fixed prodﬁption scheduleﬁ

2. The systém as claimed in claim 1, wherein the

production system is an integrated circuit (IC) foundry.

- 3. The system as ciaimed in ciaim 2, ﬁherein the

. plan engine generates a:new fixed production7schedﬁle for
" the order in process ecco;ding"to' a deviation "when
receiving an adjustment determination from the production

schedule monitor and evaluation module.

4, The system as claimed in claim 2, whereln the
order 0f the product 1s divided into a plurallty of lots

for production.
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capacity vectors in the production system an. order managenent nodule to
receive an order for a product and reserve a capacity for the order based
on the capacity nodel; a plan engine to generate a fixed production
schedule. -for the order based on the capacity nodel; and a production
schedul e nonitor and eval uation nodule to déeéterm ne -whether the order in
process conforbs toThée §yxieshpraslucélDimsdhetiul ecbatin Whet henrtheradj ust
the fixed production schedule when the-. order in process deviates from
the fixedcpnpdisinon achisyhdec 2. adineewystreim asoddhi nel imistarirca]l
wherein the production systemis an integrated circuit (1C foundry. 3.
The ' syst ehi#84 clpfiodEtinnc| afhedulaperkeh tthe pprpdengine gerleednds a new
fixed productjon-schedule for the order in process according to a
devi ati on MQRERCT ¢ BREI ¢VA uéﬁlSBiQQQHQﬁ'H%t€$ﬂ?ﬁa?PSnQQPﬁﬁq pEBBuction
schedul e .t or_and eval uati,on dule. 4. ' The systemas claimed in claim
> whor oi nETReS Bt IR M R gthent e SV AT 2 Tty ot Tots
for production. 20 5. . The systemas clained in claim4, further
comprising a dypam orgehsgyeomntsmdelsflq higt enigal 511 wed-Riuoduchion
schedul es for the production schedul’e monitor and eval uation nodule to
refer and @ei@iig ngchbevehénednpteduds oni SEbeduhe Fdidst Pta@ceosdi ngly.
schedules  comprises a  relationship between  fixed
production schedule achievement rate and fixed production

<sdhedﬁie adjustment- rate.

7. A The system as claimed in claim 6, wherein +the
dynamic achievement model further comprises - a
relationship between the fixed production | schedule

achievement rate and ménufacturing_capability.

8. The system as claimed - inh claim 7, wherein

manufacturing capability limits deviation.

" 9. . The syétem as claimed in claim 8, wherein the
dynamic' achievement model further provides an optimal
: wbrking area based on the relationships to evaluate

whether to adjust the fixed production schedule.

10. A cémpdter implemented system for ic
manufacturing planning in aﬁ IC foundry, compfiSing:
a production databése storing production-information
of the IC foundry: |
" a capacity model considering a plurality of capacity

vectors in the IC foundry;
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6. The systemas clainmed in claim5, wherein the dynam c achi evenent nodel
of historical fixed production schedules conprises a relationship between

fixed production schedul e achievenent rate and fi xed production .schedule
adjustnment-rate. 7. The systemas clained in claim®6, wherein the dynamc.

achi evenent nodel Jﬂ-ﬂéf‘%arféb"ﬂ?ﬁér?@%n@dui@]@é'QQégﬁ_erﬁh"\%%e@_eﬁ' %ng
production schedul e achievenent rate and manufacturing. capability. 8..
The system as cl ai megromuet aiafd?, redered na neapiactyrifng capabididy - limts
deviation-9. The systemas clained .in claim8,, wherein the dynamc-

achi evenent nodel fupased qn ovialesarancbpy imadlelywor ki ng area based on the
relationships to evaluate whether to adjust the fixed production schedul e.
10. A conput er 8 nitEHent LYt ehPf ogenEratgnufact Gikag plpamduntioman | C
foundry, conprising: . a prodyction database storing production information
of the IC foundry; & 1% yIRBdT oRSFGET iRRE L plotr aFhe y cagacidiaci ty
vectors in the IC fq&gﬂgx; . 21 an order nmanagenent nodul e to receive an
order for a product an&”reserve a capacity for the order based on the

CRERST Ut Mhaced SABEIEEILOGIEIET Ll e BiAUIELLL SEIGL?
hi storical fixed production schedules based on historical
production  information rin the production
database; énd
- a preoduction schedule monitgr and evaluation module
to determine whether the order in pxbcess
conforms to the fixéd.production schedule and
whether to adjust the fixed prdduction schedule
based on the dynaﬁic achievement model whenrthe

order 1in process deviates from the Ffixed

production schedule..

11, The system as claimed in élaim 16, wheréin the
plan:engine_gehefates‘a new fixed‘production schedule fér-
the order in process according -to a deviation when
'receiving-an adjustment determinatioh from the production

schedule monitor and evaluation mecdule.

12, The system as claimed in claim 10, wherein the
order of the product is divided into a plurality of lots

for production,

13. The system as claimed in claim 10, wherein the
dynamic achievement model of historical fixed production

schedules  comprises a relationship between fixed
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production schedul es based on historical production information in the
production database; and a production schedule nonitor and eval uation
nodule to determ ne whether the order in process conforms to the fixed
production schedul e and whether to adjust- the fixed production schedul e

based on #;PSd%E%HBC saghiiaYeNaprh i BRdaknehente hthd of thesd | prpdacedsndevi at es
fromthe Tixed .production schedule.. |Il: The systemas clainmed in claim

10, wher egBhtbelephanusenghberagenerates a new fixed production schedul e
for the order in process according to a deviation when receiving-an

adj ust nent determnation fromthe production schedule nonitor and

eval uati on nodiite. The Fhstepstemcaleaited nbd FhadlMaild-10/hewRtRi Flhehe
order of the product is divided into a_plurality of lots for production.

13. The s¢ynemias clagheayanerd ai nfed8! wherdiithe EPTRRESHthi eenent
nodel of- historical fixe roduction schedul es ¢ i.ses a_relatianship
bet ween fF?éatQQnB?GBuc§F§H&§3hed%h ac Igvgne %‘ggﬁéhzﬁh fﬁ%ggg%pghuction
schedul e adj ust nent . rat 4 Laed ;i claim 13, wherein

t he dynaﬁF%lggﬁwgegnﬁﬁ?én%aglJ?ﬁ??%é%Sg%ﬁ%r?égégg lrgrationship bet ween
the' fixed production schedule achievenent rate and manufacturing

capability. 15;gTherpystomias @saidmdindd Cial B1d4m WES BifletdEn the

manufacturing capability limits deviation.

16. The system as claimed in claim 15, wherein the .
dynamic achievement model ‘further provides an optimal
working area based on the relationships to evaluate

whether to adjust the fixed production schedule.

17. A system of a production schedule adjustment
for 1IC prdductiop, comprising:
| .a'préduction database storing producfion informafionf"
in an IC foundry;

a plan lengine to generate a fixed production
scﬁedﬁle -for. anl order prodﬁced in the IC
foundry}

a dynamic achievemént model . of hiétorical fixed

~ 'production schedﬁles - based ' on historical
production | information in the production
database; and

a production schedule monitor and evaluation module
to deﬁermine whether the order in process
conforms to the fixed production schedule and
whether to adjust the fixed production schedule

based on the dynamic achievement model.
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manuf acturing capability limts deviation. 16. The systemas clained in
claim15, wherein the dynam c achievenent nodel further provides an
optimal working area based on the relationships to evaluate whether to
adj ust the fixed production schedule. 17. A system'of a production
schedul e adjustnment for |IC production, conprising: a production database

storing productpon wREOLYBEEAN ad NcBdE A& f oindlyina Pl anviesgéDe t-hegenerate
a fii xed production schedule for an order, produced in the IC foundry; a
dynani c aghbevenenditodel. iatohikspdnrealtli ®fdlopseducti on schedul es based
on historical production information in the production database; and a -
production schedul e nonitor and eval uation nodule to determ ne whether the
order in proceds. cBheosysten tse diadnedr bducticdm skhedirerand thifet her to
adj ust the fixed production schedule _based on the dynam c_achi evenent

nodel . 23dysamiFhachyjemvemeas @osisedof nhéparmierl vd%e’f%ci'l nPEREVCH @Y

is-divided .into a plurality of lots._19. The stem.a |ai med.i | ai m
18, mhereFﬁhFHBleﬁynaﬁ?@pﬁbﬁ?ﬁvenﬁnt ﬁ%gﬁFl%?sﬁ¥gtopb8§ %Fﬁxed%ﬁﬁ% uction
schedul es_compt.i ses l.atLo Is en. fi p t] e
chi eversRESPRPE BaSFPEa 5T aR e e O PV R BB

.. schedule adjustment rate. ‘

20. The system as claimed in claim 19, wherein the
dYnamic o échievement model further comprises a
relationship between the: fixed production schedule

achievement rate and manufacturing capability.

21, The  system as claimed in claim 20, wherein the

manufacturing capability limits deviation.

.22. The system as claimed in claim 21, whereip‘the‘
‘ dynamié achievement 'model further provides an . optimal
" working drea baséd on the relationships to evaluate.

‘whether to adjust the fixed production schedule.

23. A method of manufacturiﬁg plannipg and control
in an ‘IC foundty; comprising the steps of:
receiving én ofder of an IC product;
reserving a caﬁacity and - génerating a fixed
production schedule for the order; and
manufacturing the order according to the fixed

production schedule.
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20. The systemas clained in claim19, wherein the dynam c achi evenent
nodel further conprises a relationship between' the- fixed production
schedul e, achievenent rate and nmanufacturing capability. 21. The'system -
as claimed in claim20, wherein the manufacturing capability limts

devi ati on. .22. The systemas clainmed in claim?2l1, wherein the dynamc
achi evenment ' npdel fret hethpaowisdes samedptn nalaimo2id, ngvteeeaibatbe on t he
rel ati onshi ps to eval uate. whet her to adjust the fixed production
schedul e. c&ISacAtyreLhodeeErmduﬁJ@@tadrlmg Pl eapaagtandodeat il tha ak-1C
foundry, conprising the steps of: receiving an order of an |IC product;
reservi ngfaundpgci ty and generating a fixed production schedule for the
order; and. manufacturing the order according to the fixed production

schedul e.' 24 24. The net hod as cl ned n, cl ai n123, wher.e apacity
i s reserved baédd ohP%& waﬁﬁeétﬁs dt%% Tt Fodidr h%ﬁﬁiahgh%ethod as

| ai med i | aim 2 h I I f
26 The reEAba B8 GFEFREN HHERIS O G f'fs*é’%hgﬁf’s?ng the stipof:

determ ni ng whether the order in process conforns to the fixed production

schedul e; and dgt erhai ngewhed heys t%l%%ﬂé%it the Eilxed ppeductiieRherschedul e
based on a dynam c achi evenment nodel .

comprising the step of:
determining whether the order in process conforms-to
the fixed production schedule; and
determining whether to adjust the  fixed produqtion
SChedulé based on a dynamic achievement model

of historical fixed production schedules.

27. The method as claimed in claim 26, wherein the
dynamic achiévemenf model of histqrical fixed production
schedules comprlses a reiafionship between., fixed’
productlon schedule achlevement rate and fixed productlon

schedule adjustment rate.

28. .The method as claimed in claim 27, wherein the
| dynamic achievement model  further comprises a
relationship between the fixed production . schedule

achievement rate and manufacturing capability.

29. The method as claimed in claim 28, wherein the

manufacturing capability limits deviation.

30. The method as claimed in claim 29, wherein the

dynamic achievement model <further provides an optimal
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of historical fixed production schedules. 27. The nethod as clainmed in
claim 26, wherein the dynam c achievenent nodel of historical fixed
production schedul es conprises a rel ationship between fixed production
schedul e achi evenent rate and fixed production schedule adjustnment rate.

28. The nethod as clainmed in,claimz27 r el dy;nam hi eyenment
nmodel fur‘t’ﬂjé]FJ_'%%rrpW%%snﬁéase?%l &1 ons ?p@%%ﬁ%\n%#ﬁg‘p?i XE% p(?%%ﬁ%%i%%n .
schedul e  achjevereni fale And. «1Rouf acbdiipgonapanthinty, 29. The method as

claimed if erein the manufacturing capability limts deviation.
30. The nethod as clained in cl.aim29, wherein the dynam c achi evenent

nodel further pfovigdes:3naget BBk uRS FeRr kitha idvgea hasephitorr t heogram

relati onships to evaluate "whether to adjust the fixed production schedul e.
31. A stopageidaesyum herhsidordhonancbaputeingr pdeamingprand dFRgtEoket hod of
manuf acturing planning and control "in an I C foundry, using.a conputer to
perform the shef€ ofqumdigei viiagnanaoratPieant P Copréaasy CheseFFPig a
capacity and generating a fixed production schedule for the order;

det er mi ni @§: whet her the order 'in process conforns to the fixed production
schedul e; and det-erm ni ng whet her %o adj yst tﬁe %Lxed production schedul e
referring to af@GPayied adhi @Vefen?t fbder BFCRAFStérical fixed production

Schedules. reserving a capacity and generating a fixed
production schedule for the order; |
. determining whether the order in process conforms to
the fixed prOductioﬁ schedule; and
.-determining whether to ‘adjust the fixed production
schedule referring to a dynamic. achievement

model of historical fixed production schedule;.

32. The storage medium. as claimed in claim 31,
wherein the order is divided into a plurality of Llots

with the fixed production schedule.

- 33. The storage medium as. claimed in claim 31,
wherein the dyndmic achievement:ﬁodel of historical fixed
production’ Schedﬁles comprises a relationship between
fixed production schedule achievement rate and fixed

produétion schedule adjustment rate.

34. The storage medium as claimed in claim 33,
wherein the dynamic achievement model further comprises a
relatiohship between the fixed production schedule

achievement rate and manufacturing capability.
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32. The storage nmedium as clainmed in claim31, wherein the order is
divided. into a plurality- of, lots wth the fixed production schedul e.
33. The storage nediumas clained. in claim.31, wherein the dynamc

achi evenment :nodel of historical fixed production' schedul es conprises a
rel ati onship between fixed production schedul e achievenent rate and fixed

Claim 35, whorin THE oy nartde ack Sulhedt measrur: AEr Comar saca

claim 33, wherein ev ur conpri ses ‘a

relati Onsghergﬁh“%ge-ﬁggaféié%ﬁg%%gggﬁabméyh@%&%s aehiigvammnt rate and

manuf act uri'ng capabi |1 e storage nediumas clainmed in claim
34, wherein the manufacturing capability limts deviation. 36. The storage

medi um as cl ai ged | Phel aiveBBge WheRim he @ladmed adhi eveadnt Eiel
further provides an optimal working area based on the relationships to
eval uat e whethén taeadjynamitheachiixetrendductdedn Setigtkd epr@TidAsc@put er

i mpl emented system for manufacturing planning and control in n-a

product i oppsysadm wookpngsi ageaa éé@@@ﬁtpnnodgﬁé comk?ebPnARLIRS plifrality
of capacity vectors in the production system an order managepent. nodul e
to receivevéﬁuéﬁﬁewhﬁéheﬁ,E?oﬂ@&ﬂsﬁnﬁhﬁe¥é¥9€ REOAHEELEY ﬁé%% Dt der
based on the. capacity nodel; a plan engine to generate a fixed production

Schedul e o t98. Ch9%inBAREd UM MAERRACd e IPUEL: bl aBl Al Y Of
planning and control in .a production system, comprising: -
a capacity model, considering a. plurality of
capacity vectors in the production system;
an order_management-module to receive an order for é
"'prbduct and reserve a capacity for the order
based on the capacity model;
a plan engine to generate a Afixed production
échedule for the orae; based on  the capacity
: moﬁel with a plurélity ﬁf iﬁput parameters;
érpgibfity management module to assign a priority to
the order insprocess; and
a production schedule monitor and evaluation module
to détermine whether the order in process
confdrms to the fixed prbduction schedulé by
statistical process control (SPC)?and-whether
to adjust the fixed production schedule and to-
'adjusf'thé priority when the order in process

deviates from the fixed production schedule.

38. The system as claimed in claim 37, wherein the

production system is an integrated circuit (IC) foundry.
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a priority managenent nodule to assign a priority to the order
in.-process; and a production schedule nonitor and evaluation nodule to
determ ne whether the order in process conforns to the fixed production
schedul e by statistical process control (SPC) and whether to adjust the
fixed production schedule and to, .adjust- the priority when the order in
process devi ages frae shetbinxed pelalied ohnschedm &8.38hemrinyshbem as
clained in claim37, wherein the production systemis an .integrated
circuit (pEpdhotindny. éﬁhédulahelgysﬂéniasﬁ@ﬁainﬁHa#H?téPBin1§gg erein

the production schedule nmonitor and eval uation dul e rise
statisticgbmprdeess éonﬁﬁéﬁléspeﬁhan¥OQﬁﬁﬁn(ﬁﬁ$€ﬁg5 p‘%&gfit?ogﬁﬁSPC
vectors to determ ne whether the order Lp.proc onf or e fixed
product | ofOBERERHELRI 48. ﬁﬂ%r§§%§¥n13§ c%ané8e§§8€§ai%§Bg§e%gg§gﬁﬁ t he
pl an engin nerates a_new fixed i 0 | exforththe £gk in
process a&@SgﬁFﬁg_%ﬁea aﬁg?ﬁti%ﬁ mﬁé%ggg%eig?ﬁgggﬂgadféstﬁgnt getgfaination

fromthe [Wela} hg. nonitor and eval uation nodule. .41. The system
as“claineﬁE?%HgF%?ﬂ1§§?ggﬁerein the order of the product is divided into a

plurality of lots for production. 42. The systemas clainmed in claim41,
further conprigi ngraedyparcs achi eveimed tmdelladt Mgt orhentinf ithed
production schedul es for the production schedul e .

plan engine generates a new fixed production schedule for

the order in process according to a deviation when

receiving an adjustmént determination ﬁiom the production

schedule monitor and evaluation module.

41. The system as claimed in claim 38, wherein the
‘order  of the product is divided into a plurality of lots

for productioh.

42. The system as claimed in claim 41, further
combfising -a dynamic achievement model - of historical -
fi#ea ﬁr@ductioﬁ écﬁédules for the prdduction sghedule
ﬁmnifor énd eﬁaiuétion modqle to refer and détermine the

fixed .production schedule adjustment accordingly.

43. The system as claimed in claim 42, wherein the
‘dynaﬁic.achievement model of historical fixed production
schedules comprises a relationship between  fixed
production SQhedule.achiévement rate and fixed'production

schedule adjustment rate.

44. The éystem as claimed in claim 43, wherein the

dynamic achievement model - further comprises a
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nonitor and eval uation nodule to refer and determ ne the fixed-production
schedul e adj ustnent accordingly. 43. The systemas clainmed in claim42,
wherein the dynam c achi evenent nodel of historical fixed production
schedul es conprises a relationship between fixed producti on schedul e.

achi evenent 1 Lat 8nandpf i trdwaducthen sohedul eraducstivent saheduds: The
system as c}ained In"claim43, wherein the dynam c achi evenent nbde

further copphisesecat2Batel ahdlonshiupabetmesy thpabitédvpr oducti on schedul e
achi evenent rate and manufacturing capability. 45. The systemas clained in
claim44, wherein manufacturing capability limts devigtion. .46., The
system as cl ai #8d i Bhel a$ s @SN wm%réﬂﬁﬂﬂﬁﬁy dynafité e hfév en¥HE Shodel
"further provides an opti nal morkingiareaﬁé?gied on the relationships to

eval uat e manefReturdngdraBebihatyi xélipro n%§chedul e. 47. A conputer

i npl emented system for matching plan and execution in an I C foundry,

conpri sing: a produgtion daigbase sforing pEOUYGLLONJ nf GRERLLAN tafe the | C

foundry; a capéérty ng a plurality of capacity vectors in

the 1 C foundry: an Hg]g?gq@g nogilg, 4,0 %ﬁ%ﬁ'i\é%@naef depthieta’ma

pr oduct aﬁgnP§§§rv%8ég§g%ael y tor %he or der ased, -on the capacity nodel;

a plan engingt.g ggheratgagefii X6 prRductboatsehedibe fao tkeadndsre based
ty” : -

on the capacity. : _ 7
whether to adjust the fixed production schedule.

47. A cOmputef implemented systém for matching plan
and execution in an IC foundry,Acdmprisipg: |
aﬂéroduction database stofing production information
of the IC foundry:
a capacity model considering a plurality of capacity
. vectors in the IC foundfy;l
an‘order management.module to rgceive an order for a
prdduct and lr"éserve é cﬁpacity for_-the order
.bééed“on thé capaciﬁy @édelf
a .blah. enéiné..tbnugeﬁeféte a fixed production
schéduie‘ for -the order based  on the capacity -
' model;.

dynamic achievement model of historical f£ixed.

.

production schediiles based on historical
. prdduction' information. in the - production

database;

s}

priority management module. to assign a priority to

‘the order in process; and

)

production schedule mbnitor and. evaluation module.

to determine whether the order in process
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nodel ; a dynam c achi evement nodel of historical fixed. production
schedul es based on ' historical production information, in the.
"production database; a priority managenent nodule. to assign a priority
to the order in process; and a production schedule nonitor and. eval uation
nmodul e.  to determ ngheidher cbhe 1y defixied PEOSESSt 26n cariardmld otvhe fi xed
production schedule by statistical process control (SPC) and' whether to
adj ust the fixed praotitiisarni csdhednbeebasewntomlt héSa8¢hamirgl ashesverent

model and to adjust the priority when the order in process deviates from
the fixed productiortschdpuse. thB. fikedypresiasieraisiiednle| RRFCSy, |
wherein the plan engine generates a new fixed productiopn schedule for the
order in process accdrdiiy dvnantevpahiENeRREH %P ATy B9 Qgﬂﬁ§¥hent

determ nation fromthe production. schedul e nonitor_an yal . podul e.

49. The system as clBi5&F 4 di%ai Eﬁ?,q%%e9%$%rth% pg?%%gsogggég %F%duct is

divided into a pluralit f | f - i .~ The system as cl ai ned
ﬁ&;ﬁgﬂﬂ? f¥§%dé§ﬁ?&ﬁé%&5ﬁ égheﬁﬁhe

in“claim 47, wher ei ynaim ¢ I everrent - no of historical fixed
production schedul =es. - conprises a relationship between .fixed

production schegul eppehisQuearntad atea A f ixedipredurt,i omesshaduwe

adj ustnent rate. . ,

' _ plan engine generates a new fixed production schedule for
the order in process according to a deviation when

receiving an adjustment determination from the production

schedule monitor and evaluation meodule.

49. The system as claimed in claim 47, wherein the
order of the product is -divided into a plurality of lots

for production.

- 50. The system as claiméd in claim 47, wherein the
dynamic_achiéVement-model of historical fixed production
lséheduIéSfTIComprises a relaﬁionship _between.;”fixed~
production'scﬁédule‘achievement-rate and fixed production

_uschédule adjustment rate.

7

51. 'The system as claimed in claim 50, wherein the
dynamic achievement model further = comprises a
relationship between: the ~fized production schedule

achiévement rate.and manufacturing capability.

52. - The system as claimed in claim 51, wherein the

manufacturing capability limits deviation.

53. The system as claimed in claim 52, wherein the

dynamic achievement model further provides an optimal
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51. 'The systemas clainmed in claim50', wherein the dynam c achi evenent
nodel further conprises a relationship between the fixed production
schedul e achi evenent rate-and-manufacturing capability. 52. -The system as
clained in claim51, wherein the manufacturing capability limts

devi ati ony%ingheaskst eprasd coai neiei nrelatiob@hipwhetei nevhduadgani c
achi evenent nodel further provides an optinmal 30 working area based on the
rel ati onshhpshke evahtdatet whet itretlopadiustiphe stheddlgr-oduction schedul e.
54. The systemas clainmed in claim47, wherein the statistic tool is a SPC
nodel . 55. A nmethod of execution matching in an I C % undég, comprising the
steps of : recebdi.ngThe evaserorsarriTRSdiEt Cledferdin taplcityF and
generating a fixed production'scheauhe for the order; providing a priority
for the oftetiskarutaeiutfng PRe BPEEr-with the priority according to the -
fi xed production schedul e; determ ning whether the order in process

conforns to t fixed producti S it stakinsti cal arocgss
cont rol (SPC);ggeteéni Fﬁéoéhefﬁgr,gggggﬁggﬁﬁt g’prﬁgﬁfty forathe order in
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receiving an order of an IC product; .
 reserving a Capacity and generating a fixed
| production schedule for the order;
pré&iding a priority for the order;
manufacturing the order with the priority according
to the fixed production schedule;
determining whether therqrder in process conforms to
the fixed production schedule with statistical
process cbntrol-(SPC); |
détermining whether to édjust the priority for the
order in procéés  withi statistical process
controty mna T
.‘déferﬁining whethér toAédjuét'tﬁe fixed production
échedule based on a‘ dynéniic achievement. model

of historical fixed production schedules.

56. The method as claimedlin claim 55, wherein the
capacity is reserved. based on a capacity model of the IC

foundry.

57. The method as claimed in claim 55, wherein the

order is divided into a plurality of lots.
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of historical fixed production'schedules. 56. The-nethod as clainmed in
claimb55, wherein the capacity is reserved. based on a capacity nodel of
the 1C foundry. 57. The nethod as clainmed in claimb55, wherein the order
is divided into a plurality of lots. 31 58. The method as clained in claim

55, wherein the.dyngnic_achi evenent_ npdel of historical fixed production
schedul es conprPgés g%%eﬂgﬁQ9%ﬂﬁ% BLtteed fPx&d2ig cfuct Wonrsdhediie

achi evemenEjlf\],;lg{,ngCaor},g:}{ii_e>§,rfe eglrtog.kgééfnofs ,_%\lﬁr%é:% l#sji’fnfg{]tla%%tgfﬁc\é\jitoql an SRC |

tool. 59. The neth as clainmed itn ¢claim

achi evenengchedeh ekur t Begp£08REI seg @'  LQoghip b the fixe
producti on schedulee achi'%vement rate gﬁgg%gggggkuriﬁéﬁggﬁbilF ©%60. The

met hod as pradmedibn etakeulbdachiereidnthe SFRNUGLACt #1idg gﬁ&ﬂﬁhki'% limts
deviation. 61. The. nethod as clainmed in claim®60, wherein the &ynarric
achi evenengchedelef adf hetmenbviaes ahthpahnBPC wobking area based on the
rel ati onships to evaluate whether to adjust the fixed production schedul e.
32 ,

59, The method as claimed in claim 58, wherein the
dynamic ‘achievgment model - further . comprises ac
relationship between the fixed production schedule

achievement rate and manufacturing capability.

-60. The method as claimed in claim 298, wherein the

manufacturing capébility limits deviation.

61.. The method as claimed in claim 60, wherein the
dynamic achievement model further provides an optimal
working area based on the relationships to evaluate

- whether to adjust the fixed producfion schedule.-
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