TI TLE SYSTEM AND METHOD OF RESERVI NG CAPACI TY FOR A
PRE- PROCESS ORDER BACKGROUND OF THE I NVENTION Field
of the Invention The present invention relates to
capacity reservation in the field of output planning
processes, and particularly to a system and net hod of
reserving capacity for a prrecmueEocess order for a
sem conductor product-fam |y produced in a
sem conductor foundry. Description of the Related Art
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have i ntroduced the concept of supply chai n managenent
to integrate their internaPBREB external resources.
The supply chain entails functions of purchase of
materials, transformation of these materials into
|nterned|ate and BHERFROHER BFOEH@tENV%ﬁﬁFQWE
dlstrlbutlon of t hese finished products to customers.
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In recent years, many enterprises or manufacturers

have introduced the'concept of supply chain management to
integrate their internal and external resources. The
supply chain entails functions of purchase of materials,
transformation of these materials into intermediate and
finished products, énd the distribution of these finished
. products to customérs. In the sdpply chain, cuétoﬁérs
traﬁsmit requests or demands can include of a. request for
a particular quantity of a product by a épecific date to
a manufacturer, and the manufacturer pléns- its
ﬁanufacturing schedule accbrding to these‘ received
requests to satisfy each customer. |
In a manufacturing plant, éuch as a semiconductor
foundry in which a ﬁlurality of semiconductor products.is
pfoduced, it 1s desirable to schedu1e  manufacturing
opérations base& upon the quantltles of the producté

ordered from the customer requests. Failure to properly




manuf acture of the product and/or m ssed custoner
deadl i nes. Accordingly, when an order froma customner
is taken, it is inportant for nmanufacturing systens
to deliver requested, products on tine. Thus, neeting

dekinenyr dates, i & lf%g' bBei@ﬁ%,ingI& tr%rg}gfted in late

products can be provide y nmanner
canyvenfaonate schedukhag sysice hawel kaen moeveh 0p@dstomer
to manage the above-nenti oned manufacturing
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entitled "Job Scheduling Systent discloses a job
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di scl oses a capacity- demand-forecast systemfor the
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According to the capaC|ty demand- f or ecast system
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these two nunbers, the WP on the next working day can

bepeczﬁknngnng¢seandodhegneuy wolt ki ngseday s fliow | maps to
determined. In this way, the flow of each product at
ShtH fakur@istee datradetas iwakl, @andchedukirml apbgearound

féotentlal bottlenecks of shop resources 'in a dynamic
manner.

| Further, U.S. patént 6,415,260 entitled “Dynamic
Capacity Demand Forecast System” discloses a capacity-
demand-forecast system  for the manufacture of
. semiconductor integrated circuits. According to the
.capacity—demand~forecast sysﬁem, when a number | of
products and a.plurality‘of processing steps afe,provided
in a processing liné, the turn ratio of each product at
each stage on a specified_working day is calculated and
the,work—in-process (WIP) or the lots of every‘product at
each stage on the same day is determined. According to
these two numbers, the WIP on the next working daylcah Ee
calculated, and the next working day's flow is
determined. In this way, the flbW' of each préduct at

each future stage is determined, and the cumulative flow




2 of all products at all stages in a working day is
equal- to the capacity demand on the processing |line
for that day. Throughput of wafers may thus be
determ ned, allow ng adjustnent of the paraneters, of
t he Pracessidi@ictsi Re. ayiPi $@ldds Ao MANULRELHET RYyPli@Ntequal
produces nore than one type of product. The _ )
marmgf adgteur cagp qirtoc essesndf ont hése praaductisigmyine for that
partially conprise conmon technol ogy requirenments and
mafaVact ur TP womditt i ods. wpherhi smeasethupr dguctdetermined,
sharing. el enments, of the_manufacturin rocess. can be ,
CarbiaPiBed AL R MR b dHSt PAmHE M st eFAF| SFocessing
not;particularly enphasized in the cited patents. FIG

1 sﬁoms an exanple of a.product famly produced in a

sem conghyetcan 1hQuUndryand i Which AHOduEd G f @B | Yor
~includes six t%es of I C chips RH}% C,dyDJ?éE and F. e than
Cermee altlype tdie sewidoenduct ahd omadnyateyridye rdocesses of
plurality of lots. A preprocess 310 produces a
corpdirenProfudid ma¥ePsirkigypss ampind sehi paumernt ot fchnology
The fabricated éongongnts are then stored in_"stock"

33T IPIEENHE e GHENPNPFBCEYEIRG. CUEHE P Hemantd foria case.
p ' r . of | hip, 0...1C chip C_ occurs,_a
DA Rt e SBbE L o deRonares PEEH, pEdeess

| speforaedy8rithg 250APOPLRLS St pLRM § _tg‘_ecéﬁf)f ration
330 to obtain the requested IC chips df Simlarly,

each phrtheuposty .enprocHEssidng operations 32te326.
corresponding to the 1C chips Ato. F can be :
per f or fied- atcohei hgan c=xdrep dendhd flrorodure: prasdugt produced

fanigy. In this case, generally, there are two types
in semiconductor foundry, in which the product family

.includesl six types‘ of IC chips A, B, C, D, E and F.
Generally, the semiconductor foundry may have a plurality
of lots. A prepfocess 310 produces a component of all
the six types of 1Ic chips A to F. The fabricated
cocmponents are then stored in “stock” 330, for subseqguent
'processing.- When a demand for a particulaf type of ic
chip, e.qg. IC"ch'ip C, occurs, a post—.process op‘erafion
323 -<corresponding te IC c¢hip C is performed on the
components stored_ in the .stock 330 to ‘obtain the
requested IC chips C. Similarly, each of the post-—
..procéssing operations 321.-326 corresponding to the IC
chips A to F can- be performed according to the demand for
the pfoduct family.

In this caée,_ generally, there are two types of
orders from custom_eré_ with demand for the IC chips. For

example, when a customer decides that a demand for a




orders fromcustoners. with demand for the IC chips.

For exanple, when a custoner decides that a demand

for a particular type of 1C chip in the product famly
.may be required in the com ng season, the customer
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" bgnk E%Ie?l?"t%jor ?ﬁe%c%gngﬁt st%efo ?‘ﬁ%élg?%dhéﬁgly may be
f anedryi séorad ihe tbensi@Ccke336h, ashshewbrbmeF! Gaylsubmit a
When the conponents of the product famly are
- pr Gelie e artd sstogded , i'notrthe sock 1 lede “baskomedern®y for the
further submit a follow up order corresponding to the

par TIRAUENT % e W IRERP: &1 Cleigsl Gn Thhg stock 330
f OV - ord i s,a t -process order. Products

38%:%1 %&0 elnlg%hi b: mﬁ'teﬁlg t&ﬁpﬁ%pqr’frﬂtﬁ/ %?ethe product
usalily, Galegeniagdq %ghs@oﬁs&' e85 PheoCOAES, Thys, Rstomer

managenent nodel according to pre-process of dérs

t e ypdsirtpeeCeabnior deFs10bwitie Pr@&HCtor fFOMHENILAY BE the
obtained. In production elenent preparation, a
miveEtighlarr eypd refredt phamni engy ( MRP)clsitst®m i Bhis follow-
generally introduced. In a manufacturi ng foundry

f §Br i°€8E N St e PAHowd:aRsis oetPpr odBEedeahs| puck as the
bill of. materi (BOM., for_the pre-process _order, )
V\EIECH: corr ejsrboﬁ%% PEOPHET cf(ﬂﬁfﬁgﬁ}e)n?? aH&uéiéﬁ’ou‘ba%?gorlzed
BOMB, for the ;past . gro ord whi ch carresponds

to the products i r?Et hgggggduct e?%%ﬁs’l y,% are pr %Iil?e My fpdel

thecdRPL sy sttem pFBUproWBEB ordd £5 PrARESTHY Ao X Frocess
post - process order 1s received, mnmaterial for the

conporert’s the prepgaredfantbydéag b dteniBAM for -t he
pre-process order or the post-process order. However,
si nce the RBAPIEGay oflekensuppingpelaitaonvar i ®s material
-%reeatilgyefr mi ﬂustr%L to i@qdustry and firmto firm
produdten tel eFert g 8par a1 naySXahSR Fots  generally
introduced. In a2 manufacturing foundry fabricating the
above-mentioned product famiiy, a bill of material (BOM)
.for the pre-process order, which corresponds to the
compdnent, and a group of BOMs for the post-process
orders, which corresponds to the'products in the product
family, are provided to the MRP system. Thus, when a
pre-process order or a post~process order is received,
material for the components is prepared according to the
"BOM for the pre-process order or the post-process order.
However, since the complexity of the supply chain
varies greatly from industry to industry and firm to
firm, production element preparation may vary. For
example, in a semiconductor foundry, cépacity managemen,t
is significant for reducing inventory ‘and increasing

- productivity. Since the manufaéturing process of each




exanpl e, in a sem conductor foundry, capacity

managenent is significant for reducing inventory and

i ncreasing productivity. Since the manufacturing

process of each sem conductor product is conplicated,
capaaiitynapeepar at i badat her jthan pRkghiiakteaq capacity
preparation, is enphasized. Thus, the system focusing
onpPWRPagadi®OVs dHadrhepr e- phagesamatderssl or preparation, is
post - process orders nust be nodified. According to a
sySTBARESFRAY: a Modishi ebthdRPYSE98t dmcugAdioBON MRP and BOMs
pr%bgrog§§§ gﬁgration BOM related to pre- process
capaci (. atd A5 urEETES 6 pBeEt pPhResss opdidsonmust  be
BAsa{elated to post-process operating capacity are

provi ded. Wen a pre-process order is received before

a cut officetat®Bnd heo Phe-HFAERS SusAPGC it Mné&if:[&:?emé@ﬂ’system

and when a post-process order is received before the
cwemwd f BGHt e,a t heepostepsoceserapdpat i BEM, capdcitled i 8o pre-
reserved. In the manufacturing plant, e.g. the

seM XGHduct rPaF gundr yand he apr edprsclddy ordér ippst-process
general l.y prayi ded mﬁtg ca acité "avail able tq o .

- préfmigeto A?%}(“-Ssasﬁsﬂi?, EPnPeStRETOEBRBORBRES LREdGaRaCity
angd..st . 40st he k ca I nt er changed. However, .
i?%es Egrgg:é?&tib pre %glt %o%ggp?%%%%sss oro(f%rFesr f Pém tREETved
custromer . aEvemtolrra RRStr Pragess At IS 4 ecel yed; |
before the cutoff date,- it is p&%siiﬁ%?déﬁéu ﬁ%%%g% o
t beseapadi t yamay Wieerr eser yed twhenctBe oRAd-actyri fgceived
pl ant, e.%. the. ' sem conductor foundry, is in

f BRforsadtheat getofA t kiadecasdheonlgostemente suppbpesating
are avajlaple for the post-process order, as a result

of *PRGTHire® ' 05el1 y schedul e manuf act uri ng

oDeratJﬁr?”ws_he manufacturing plant, e.g. the semiconductor
foundry, the pre-process order.is generally provided with
: capacity “available to promise” (ATP) support, since the
components produced and stored in the stocf«: can be
-interchanged. However, it is harder to predict post-
process orderé from the customer. Even if a‘ post-process
order is :Eeceived before the cutoff date,- it is possible
that most of the capacity may be .reserved when  the
| manﬁfa_cturing pl_ant,' e.g. .the"'semicondﬁcto'r foundry, is
in full-load status. In this case,- only remnant supplies
‘are available for the post—-process'order, as a result of

failure to properly schedule manufacturing operations.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is

‘to provide a system a_nd method of reserving capacity for




SUMVARY OF THE | NVENTI ON Accordi ngly, an object of the
present invention is to provide a system and net hod

of reserving capacity for a pre-process order in a

manuf acturi ng plant, which -provides capacity ATP
SuUppokt-cvhen-Legel vi either, a 0 or .
Posr b beagE ey der ot her” by et o Aoy BagRE, vBich
| npenvidasi scdmrciphovhde agysdem aRenmetdodi ©fng either a
reserving capacity for a pre-process order for a

seRTFEORHOEEDF Praductr famdst-pprotsced ridera

“sem conductor foundry, enabling nore effective o
schedul P HYHOF T mePRiSdt urdhg idifer &t5@TRAY orinvention is  to
post. - ess _orders.. To _achi eve foregoi ng and ot her
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ects, Inventi
angh-émgt hodss £ or, UELRY gapag) ti :
p?g-%?%cess orégfggslgbgthg f§%$%¥?§§%?%§ﬁdé%}QQﬁ§ femily
prochutcddam iy, ahi ebmibehydesora pbuhakily ehabling more
products, a conmon pre-process operation and a
pl&frisdtiyeof afibsduAdnopostt- precesscopetiati ovperations for
corresponding to the products are provided. In one
edfS5di PERCESEh8Td§EEem of the present invention

provi d a process arrangenent engine_to arrange a
pre-prgéessagh%%%?at?Sﬁeggﬁn% pFﬁFgliP§h8F objects,  the
PaskeRt Q68SS OPGLALL rdfg p . fanil | £h
has a piurality o d%%gug?srx%%ﬁ?eé%%ﬁ%@%ggpg‘%%%ggbé% for
pestupfogesapaperat reRsrvanifhdelr Jranagerent mdw,e. 1
to receive a purchase order for the product famly

béher éaaititvf pradueinantha mapicit yramnhge mem ciodhd Budes
reserving_gre-process capacity for the pre-process
oPePatirahiakd PoLqststess DpEPANPRY REgpavicoessf orpermtion

o(t:mcti hea pogiﬁf‘)a{fftefs é)jpergjgsitoinrfctmegoétl.']—ep:?orcdeesrs | Soperations
corresponding to the products are provided.‘ In one
embodiment, the system of the present invention provides
a process arrangement engine to arrange a pre-process
.operation and a plurality of post-process operations for
the product faxﬁily, which has a plurality of pfoducts
corresponding to the post-process operations; an ordér
management module to receive a purchase order for the
product family before a cutoff date; and a capa.city_'
ménagement module reserviﬁg preuprocess capaci;:y for the
pre—process operation and pest-process operating ‘capacity
for one of the post-process operations when the order is
a pre-process order. The pre-process operation 1is
performed, and when the order'is a post-process order
cdrresponding to a specific post-process operation, the

post~process operating capacity 1is provided for the




a pre-process order. The pre-process operation is
perfornmed, and when the order is a post-process order
corresponding to a specific post-process operation,
- the post-process operating capacity is provided for

thes 6 speci fi st-nraocess operati.on for. the product
cor?SZponding%¥%gi%g%§%ggifi@pﬁg§%}ﬁpoce§§ropeF§€ionPdeUCt
ThezquresgindiRveRbi @RCaReal 9. be, Vi € rovi.di ng
nmet hods for reserving ca%gcityCF%? a r£%é§§(§h§§§tlon‘
order. Mhet hisrasegar d, ironeterdodi 68t @i sSUCKA viewed as
nmet hod,. anong ot hers, includes when a pre-process

or #&PVI§1pgcengeliodpr efQr ocesEwaEpari tppandty for a pre-

post-process . .operating capacity are. reserved
ac%o? PRg- £6%he pFE-tﬁg§Cé§§aé' eOneriixdgdment of such a

P R PhO0 oS aneRARA TS AR 10l OF RS o2288% order

hus, when a post-procéss or
cotsesper@iRgd, 0 & 8PgGIdd oSt 3 S ration in
t he product IQ’f@arri I ?/jrl s flj;rdte%ésf r{é%}'g%é\?fe b%ﬁgre J;f(?wsenE process
cuepéfatiaie, chheciegerams pestrpPEOCesScoPSIA LRI the pre-
capacity is provided for the correspondi ng
pdsteivte’5@per avfl ohel rpan-remvedisTerdpafi theis provided
i f no Post-process order is

prese t_invention,
r 68 VEF BEFORE OCREScut dP1SdatBen ghooséspreedss order for

e LR VAT Re ot Pt atemoneot process
oL can, U eSO OB OB P e
CHPACL, 10 ST TR e, 008 e ppcess
f GPerebhngapaatagitiys pgeovipdedified for the corresponding

post-process Operation.

In an embodiment of the present invention, if no
post-process ord?r is received before the cutoff date,
the reserved post-process operating capacity can be
released as remnant supply.

Further, the capacity management module éan further
transfer the pre-process capacity and the post-process

"operating capacity to full-run capacity when an emergency

order for the'_specific product 'is regeiveﬁ before fhe-
cutoff date, and the full—run. capacity 1is provided for
sequential- enablement of the -prerroceSS éperation and
the corresponding post-process operation. -

A detailed description is given in .the following

embodiments with reference to the accompanying drawings.




sequential . enablenment. of the pre- process operation
~and the correspondi ng post-process operation. A
detail ed description is given in the follow ng

enbodi nents with reference to the acconpanyi ng

drawi ngs. BRI EriPEFSSRISERIGNTER SFErRRAVRNGSJhe

present invention can be nore fully understood by

readi ng the subsequent detail ed description and

exanpl eghei trreseber encestikee ¢t he aesemaMMiyNdunderstood

draw ngs, wherein: FIG 1 is a block diagram

i | Pyst reeidigda phieductubsfeavicnt widdtesibed ypessaofiption  and

product rodyced in a semiconductor foundry; FIG 2A
§a§‘€’ﬁ8grat e tli adrehRTESIEt | MERde prbfer tdg  accompanying

e 0 systemfor reserving capacity for a

ppg?g%rgggéss$%?rc?er ‘of the present invention; FIG 2B

is a schegmtigc di agr am depi gﬁbggaﬁn%qustr% q_fn%r rgdgroduct

enbodi nent of a systemfor resérving capacity
preapibeessich desinf thpepr esent prvaMdON; mcﬁl@s in a
3A and 3B are flowcharts depicting functi onal ity, in
ac%@ﬁqumotrh f@nedpveferred -enbodi ment, of an

"inplementation of reserving capacity for a
pre pr dcéss By dér aa@@@rea\aﬁ@q 6iagrams fepartshewa preferred

O&Q% @ET%lLED SCRI PTI ON OF THE | NVENTI ON
D|sc 0sed hersi i dre <ys t e BHPREMbdEHyity for a pre-

e e aster e o B R R Sstem an
exanpl €Isystamm tBata CarhReased 404 Mk enRpt keS8 VARG her
preferred embodiment of a systém for reserving capacity
for a pre~p'rocess order of the present invention; and
| FIGs. 3A and 3B are flowcharts depicting
functionality, in accordance  with one preferred
-embodiment, of an ‘implementation of reserving capacity

for a pre-process order according to the system shown in

FIG. 2B.

DETAILED DESCRIPTION OF THE INVENTION

Disclosed herein are systems and methods for
reserving capacity for a pre-process order. To
facilitate description _o-f the inventive system, an
example system that can be used to implement reserving
.capacity for a pre_—prccess order is discussed with
reference to .the figures. Although. this system is
described n detail, it will be appreClated that thls_

system is provided for purpcses of 1llustratlon only and




capacity for a pre-process order is discussed with
reference to .the figures. Although .this systemis
described n detail, it will be appreciated that this
systemis provided for purposes of illustration only
anﬁh@tth@ildﬁﬁlmﬁ&iﬂﬂﬁhﬁﬂdﬁﬁ|é¥§5fﬁé%ﬂﬁ%@ydﬂﬂ%dMﬂiHEﬂartlng
departing fromthe inventive concept. After the
exahph etlsy stremitdge beermegescr iZbeer aheexanppdeofsystem has
operati on of the system w |l be provided to explain

t RRESRANABFCT RPGH cifnt hexarpke ewifcapPdiea il p6 pﬁlmu ggstem

-f [ f£s rvin for rocess order. Th

pﬁ'é errg’g 00 C%ecﬁt tst)éar %Xpllﬁf’? TexBAPPFT| et it Hen the
I f

B B

pr&sq:ﬁhte—lp’]:\tﬁi’étslson drsidiot |7HB t egretOrddte deSSsdbEehts are

enbodi ments. Referring to Fig. 2A, a preferred
erfvodihewnt oéxeerh;ellﬁl;@d em fvurtfr eseseinigondpacbty foroandry

bank order (that is, grocess order) is shown. -
,Tﬁ@n§§§FEH¥i@@r i ﬁ%eleudé'éEl rp @)}é?é%%a%lrc?rang'éh’éht aenglweality
1%9 an ord I%e nodul e 120, and a capaczlt%\gJem
mahag&rEnt OJ[ﬁvee 30 el'hgrﬁF%’&Es§n5?P5ﬁﬁ%néﬁt Egi hgrited

110 antanges A euiOeesoperation 112 and a

plurality of post-process operations 114 for a

produckefawdingy therps odpst hamirkYerPegf emBBlYment of the
includes a plurality of products corresponding to the

pastrt@notcelssr@w‘atngmsamw Bor a senkcomdeet qrhat is,

product famly with six types of sem conductor

p? ORRR TR I e RS0 IS r dSpGhdivng td’hteh@Y§|t%m 100 includes a

post--sprocess operations  321- 32% shown |n FIG 1.
e Sitfer HEREGERERT m5391-8€120 PecePPes C&9Far cHAEEIement

module 120, and a capacity management module 130.

The process arrangement engine 110 arranges a pre-
process operation 112 and a plurality of post-process
‘operations 114 for a product family. The product family
preferably includés a plurality of products corresponding
to the post-process operations 114, i.e., a semiconductor
product family with six types of semiconductor products A
to F corresponding to the six postnprdcess operations

- 321-326 as sﬁown in FIG. 1.

The order ménagement module 120 receives a purbhase
order (not shown) for the product family before a cutoff
date. The order fof the product family can be éithgr a
pre-process order or a post-process order.

The capécity management module. 130 performs capacity
reservation and provision procesées. When an order

received by the order management module 120 is a pre-




order- (not shown) for the product fam |y before a

cutoff date. The order for the product famly can be
either a pre-process order or a post-process order

The capacity managenent nodul e 130 perforns capacity
resepuvatEon caidd rpr ovitst oncppacesgesmaWieBmantor defdule 130
recei ved by the order managenent nodule 120 is a pre 9

pr 68835V deiaPaAciE YeapaBi ey ramdlgetrent piredplrece88 capacity
reggév capacity, which includes,pre-grocess capacity
1355% o O¥he 7 e PpFGRBSECEPerRtah 1082 hHal pASk - ticasocess
op i apag|.ty 4 f of t he st.-process,
. opgég%%%%gll .-aqvllh%ﬁcalpéa)\{i ?{/berrmr?angeerren rFD}geul & IFgProcess
prepdgtesi dihe - pra-process Capastivy13Rdfyddent module 130
pre-process operation 112 to obtain the conponents of
t herpriathsctthd grid-yprMhess thepardey DBRhagenehle MG ocess
120 receives a followup purchase order, for exanple,
a PoFRHBcesss dredepbeart egpendivpenent spedi filee product
post -.pr oce operation 114, the capacity managenent
r‘m%fﬂl Y130 "roVides PHEeT (BRI Hostefi beessl receives a
0 i.ng _c ' 3 t he peci fic, post-process
oggégkho%pliﬁﬁféﬁg%%tg?%g?he f%%rr%éﬁ?r%ihga%rgaﬁngrocess
| orabeuld hespeaLiaged o hat scapaeidy 5§99ﬁf§@@$§soggration
each of the post-process operations R14 may differ. ,
Adéar di nigé y,capapdrti cukabgpRsht PrRs@ske ONSat beBviSes the
generally selected fromthe post-process operations
1135e5%cd represemenive postatprotessamppertat i o34 ort@a  the
first, fost-process operation, of the product famly,
afBetheC ot REFTABROSEF &t EBCBEELOBr oddds operavbsadn  the

aE8r££§béﬁﬁ¥§H“%roduct.

It should be mentioned that capacity requirements of
each - of the post;process '6§éfé£i6hé'”iiﬁmmﬁéymméifféf:m”
Accordingly, a particular post—piocess operation is
generally éelected from the post¥process operations 114
as a representative post-process operation, or a first
-post—pr0cess ~operation, of the product family, and the
other non-selected post-process operations are the second
rprocesses. In FIG. 1, for example, the post-process
operation 323 corresponding to the semiéoﬁductor chip C
is the first post-process operation of the semiconductor
chip family, and the other post-process operation 321-322
and 324-326 are the second ppst—process'bpefations.

Accordingly, a further preferred embodiment of the
syéfem fpr reservipg capacity for a pre-process order is
hereinafter described with réferenCe'to a scheme as shown

in FIG. 2B.
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processes. In FIG 1, for exanple, the post-process
operation 323 corresponding to the sem conductor chip

C is the first post-process operation of the

sem conductor chip famly, and the other post-process
operati @ig3212822s and 324=3 i ' :

post-procgés oper ati ons. Accggd?ﬁg?§¥ﬁ% ?ﬁ%@%g% @ preferred
pr eFépriéticetbodi mertyafert Wor sysdeamr iy c4SRIMINGor a pre-
capacity for a pre-process order is hereinafter

deSEPFBEd WEERTr efertdgc Preseatsdnmvmmtaonshowm FIG.FIZB, the
2B, ggeﬁigo 2B.i s schemati c di agram show ng a

pr et errad Y 8nBdaP §f B GFstte At d8%e v iggine 110, an
ca Ly I - ess der_ of the present

oot R RS D a0t GEoed anagement
prac&sse ar¥@ngenent engi ne 110, an order managenent

nodul e 120, and a capacity managenent nodul e 130. The

pr ocessTher r angeaent aenghygemdidd angangesl i@ PALrakdHEEsS pre-
operation 112, a first post-process operation 1141
(tHACSSS PRETPEpPBsehtéat i ve posttprpessspopsss | @peration
a plurality of second post-process operations 1142
fggﬁﬁhe&%F%ﬂd€¥ i INFPERARE T Ader SniedjemerEess operation)
Mg e, 129 erably r yes _purchase order_for

t he pr%d%bpg%g%?&ycb%fggégggcé¥€$fprﬁﬁfg?'ﬁﬂf%ﬁ?ﬁﬁns 1142

f dort heeppoddats f agki ¥y can be a pre- process order, a
first post-process order or a second post-process

or der . Tiihe ozepac iy apenageneiiduredul 0 180 peF S0 PBreceives
capacit reservation and provision according to the
ORJEHICRRER erorider tlezebvedudy theidydeefore a cutoff

ngggg.ene%hen?ggclieerl%gri Sthe product family can be a pre-
process order, a <first post-process order or a second
post-process order.

The capacity management module 130 performs capacity
reservation and provision according to the order. When
the order received by the order management moduler 120 is
a pre-process order, the capacity maﬁagement module 130
reserves capacity, which includes pre-process capacity -
132 "for the pre—proc.ess cperation 112 and first post-

. bProcess operating capacity 134 to the first post-process

operations 114. _The 'c'apacity management module‘ 130
provides the pre-process capacity 132 for the pre-process
qperation 112 to obtain the components of the product
family. \ |

When the order manageﬁent module 126 receives a
follow—up purchase order, a first post-process order for-r

the first post-process operation 1141, the capacity

A1




a pre-process order, the capacity managenent nodul e
130 reserves capacity, which includes pre-process
capacity 132 for the pre-process operation 112 and
first post- process operating capacity 134 to the

fi rn%na%%?rte’n’%r e off%?%kg{?%dégllth%h%e% idt Yeirst post~

managerrent nodul e 130 vides the pre-process

capaeidey s13bdrer ihhe phrewprecass pefid i enrdd2pb9t-process
obtain the conponents of the product famly. Vﬁen t%e

or dperaanageditdl bodetbtea 120treoeinvesspndiolg disgp product.
purchase order, a first post-process order for the

first po&t theocddsropensti sthemahe tpdempraiagene: module
nag?gen%pt.nDduIezégﬁﬁpnpvides the rese&ved first

posts ProcedsSofer i iy ¢hpaR i1 a%a PE9he fi fGcond post-
postspLOLe p i 1441 .t i 1€ ,
Do gBEeecpaepPes 00 it [ 2o0A Dot DS ocpos cppravion
t he1or dermnagesenty Radbhgemd?O tReeives ® f ebhaWrHps the
purchase order, a second post- process order to a
spees¢reedecindtpost sprocesssopenastnaaingl 1d2pathey 134 to
capacity managenment nodule 130 transfers the reserved

fi $%@011%@%%%%%6%e@@ﬁw@l%p@@mwmﬂ%coﬁdd provides
post - process operati ng capacity 136, and provides the .
{raiet dPPET TeacsHa Sp%fgq@%r BOSSSPEREF AP n@f%%?p@e}q y capacity
1 | fi G S pastp operation 1 :
e e M S S S s
anbthli@ IR aberbhovehans ssdepi&thngiudunctionality

(or methods), in accordance with one preferred
enbodi ¥EGt. of3zan ampl FENt at3dN ofer eseovingrt €apaepiyting
for a pre-process order according to systemin FIG
2Buncflongaigxangbe, misdhedshod dan becasrdarxed iwith one
preferred embodiment of an implefnentation of reserving -
capacity for a pre—process order according to system in
FiG; 2B. In -an examplé, the method can be utilized in
Al.nanufacturing a produ;t family, such as a semiconductor
-product family including a first semiconductor product
and a plurality of second semiconductor products. |
Referring to FIG. 3A , a pre-process, a first post-
process operation and a pluraiity of second post-process
. operations for a product family is arranged at step S10,
in which the product family includes a first product
corresponding to the first post-process operation and a
plurality of second prdducts corresponding to the second
post-process operations. Thus, whén a pre~process order
for the product family related te the pre-process

operation -is received at step S20. At step S30, capacity

for the pre-process operation and operating capacity for
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‘manufacturing a product famly, such as a

sem conductor product famly including a first

sem conduct or product and a plurality of second

sem conduct or products. Referring to FIG 3A, a
pre-process, a first post- process operation and a

pl UFR1 i THFOF BTy 2 pPotE’sIOpet ot it6ASIFOR- a At step
pr egdyct: f.am.ly L8 4arcan at _step 510, in which the
producfhfagkférkﬁglE%gsgggfﬁ?gtcﬁg%ﬁhE¥ LR PTRERGHY Iyr the

tOp&hepﬁbbééspQ@krﬁEQQESQMRﬁ?FQEiQﬁnﬁ@gc@urﬁggréﬂiﬁyﬁrality
of second products corresponding to the secon

poSt- provessenper atdansiinthuso Wiee appeepPbOEESS order by

order for the product famly related to the

pr BEpFOERLRY bper REPORTPSepec@peedtabnstiep 20, At with the
. for the pre-process operation and

step S30,  capaci t

oper at?ﬁ%c%%%a%aﬁ - 12 R St pastaqiioddesigte for the
OPSF &L ONSe S heseryyed. At step S32 the reserved

pre- process caﬁgcity i'S provided for the pre-process

oper at i N &G s FRRMRGE WdiNG od RbULAkI lﬁ%odﬁét family is
conponents according to the pre-process order by
perdarinieny Helferpr ehpr ecess foperat henstBpFE%, 1e¥et Brder 1s
the pre-process capacity. At step 534, a cutoff date

f g SR edpragd ucamrfaanti | Supsl sest bfepoSHELt hetheor der further

r%%%%%ddég %hee roduct Lanil is received before the
cd e"AEEI¥p ABOTEhENGr dettdlE deteased agep S50,
¢SOty U, PP P S B Srocees
ke soncotnd el gont (Lbelons B UAE, PSLGR ISRE ot
ppocesss oppeatt di. | f ItrtheHaurtherhor derad:s 1ot naef bl sty gt
post - process order for the first product related to
tﬁ@st—process order for the first product related to the
- first post product, at step S60,. a determination is made
whether the further corder is a second post-process order
for a second product corresponding to a specific second
'posteprocess operation. If no, a determination is made
at step  §70, whether the further order is a first
emergency order for the first product. If no, the
process continues at step S80 whére the further order is
a sgcond emergency order for the second product
corresponding | to  the specific second post-process
operation.. Similarly;- when the second emergeﬁcy'.érder
for the secoﬁd product corresponding to the specific
second post—process operation is received, at step S85,
 the pre-process - capacity and the ' first post-process

Qperating capacity are transferred to second full-run

capacity, and the second full-run capacity is provided
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first post product, at step S60,. a determ nation is

-~ made whether the further order is a second
post - process order for a second product correspondi ng

to a specific second post-process operation. If no, a
determnation is made at step S70, whether the further
or det™ | §°9UET 5% efBRERBYGr def fbe thefimostess operation

progduyct f no, .the process continues at step S80
wher e tﬁggf ugr}f er ot déFCPS%[ P REINP Gt geREy2bEg@er  The

forrbhesseecnnd pr@duct corresponding to the specific
second post-process operation. Simlarly, when the

second Bhengenoy. farder pbof-HRE-SLLORFRLOMESE 1o first
corresponding to the specific second post-process -
opBrafheh irelesedi ved, the stiemtS85estide ¥ PHPEESSion is
capaci t nd_the first post-process operating

caggg?f C%r e2tr &h8PerYed tohseébhdt f pbEtrpnoceapacipeyating
an ..second full-ru apacity is provided 13 for
segaé%?V§F el eHEAF A ¢ h Pr e- pPBcessi Giger abPgh —process
anshdhe: ispeci firg sgeopd -p ss.gperation. The ,
processjihen ends. V%enaﬁﬁzéfipgggpgg%-pé%%%%sp8FaéPr°cess
f arrddre f4 risdceipreejuathd edahshdd & he-d 'féﬂrieveéj Jt‘fzﬁoem the

ost-process operation is received, at step S5

p Pr o Y Y

f istckposn - piécess dper athiag ficapagidsy -ips ok d8ge 9 ion .
tﬁg first post-process operation. In an exanple, when

-t Uﬁkr§¥“bo§%¥%?o§@§§—P§©@@$SiQPBQQEingdpapheity enables
C%ﬂeonsﬂ%é;afes etrieved fromthe stock in FIG | for
the firs pogP-%rBE%E%S%péFEF?§ﬁPH THus thehecepgpents to
PESLaPhOCESS, ARRNALLNG GAPRRLLY 2nabl 65 s 4 IS
post-p_rocessSp operat iygn on tﬁg cgﬁ}r)% et Y ont af 1f-a the
pbamatoiduaiod he-dducsts, preduehs, k8¢ ﬁ&@%—prodess order.

When the second post-process order for a second

product corresponding to a specific second post-process
operation 1is received, at step 565, the first post-
process operating capacity is transferred to second post-
process operating capacity, and the second post—procéss
operzting capacity is provided for the specific  second .
- post-process operation. In an example, when the second
post-process order is received, the components are
retrieved from the stock in FIG. 1 for the corresponding
second post-process operation. Thus, the second post-
process  operating capacity is provided for the.
corresponding second post-process operation 'on the
components to obtain a pluraiity of the second

semiconductor products corresponding to the second post-

process order.
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seni conductor products, for the first post-prodess
order. \Wen the second post-process order for a second

. hbe q
product corresponding to a specific secon
post-process operation is received, at step S65, the

first past ocess operating capacity is transferred

- r .
to seco pBE?P proces¥hepertdtd néuéébatityxkand}ﬁhga_second
se t - Dr.OCESS erating capacity is provided.

o e TR ERr CTER R0 POV 0SS A ore it to a

X Fiwhe S d = prace rder jis . |
T e e
i n UELG1z&df oto t hetehnes pendi nﬂirﬁ:‘sc%@tpg%b%g_‘?eéﬁerating
operation. Thus, the second post- process operating
ca@erfytys grbvidrdanbr sumply conr espondialyiSRCORHe first
post-Erocess operation on the conponents to obtain a

[

pl BPEFTPHC0F5T hePRYHN S seffikesHduct 60 pridductsecond  post-
process order. 14 At

co di .1he second post - ]
e S e sdiongbeci £ic second
Ofbs PrIDERSS: Q%%r kpcor respondi ng second .product to
g ps%tggific égconga%gsp-process, a swap nechani sm can

be utifume:ito exehanget g fdtl SEnPPSEALHOCESSr for the

operating capacity and remant supply in transferring

t helxsty sprochissit - by ocessioper abtngteapacid,y et Bee-process

second .post- process_operating capacity t.o neet t he .

sPEdHFIE Vs dthﬁosfl%ﬁ%c@§§topépa$§@nDpéﬂaifﬂﬁ whpacity
' rgen rder for the first' product is

" a2 vaa o BT ap &8t Thet B BrbEuEC Cebacitg teel first

recel ve .

(A SSh BOphefLoce OB MUSSCEPRIAK LS, pratanent
of the pre-process operation and the first post-process
operation.

With the system énd method of reserving capacity for
& pre-process order according to the present invention,
capacity ATP can be achieved when receiving either a pre-
process order or é post-process ordef, and effective
scheduling of inahufacturing' operations for pést—process
crders is enabled.

While the invention has been described by way of
exampie and in terms of the preferred embodiments, it is
to be understood that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended
Ato cover various‘nwdifications and similar arrangements
{as would be apparent to those skilled in the art).
Tﬁerefore, the scope of  the aﬁpended claims should be

~accorded the broadest interpretatiOn S0 as to encompass

all such modifications and similar arrangements,
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full-run capacity is provided for sequenti al
enabl emrent of the pre-process operation. and the
first post-process operation. Wth the system and
nmet hod of -reserving -capacity for a pre-process
order according to the present invention, capacity
ATP can be_ achi eved when receiving e|ther ‘a pre-
pHFBeEsésordetmed Bspost - process order, and effective
schedul i ng of . nanufacturlng operatlons for'
post - pyoces gﬁas i.s enabl ed. While the invention
has been de cﬁﬁ? L&y BPSGEYéﬁﬁIeC%ﬁ@C%ﬁYtefﬂﬁ of pre-
t e nt s it'" -is to be understood
§E£%§% f%%%%tﬁg%%%s mﬁglln1ted to the disclosed

enbOle“ﬁEébegg)éﬁ%éﬂégﬁéﬁgyén nd Sai L€ Qﬁ L0 GOVRT cess
x nfsPEad

vari ous- nodifications and si ar arran

woul d be a rafticho tdwse ski bhiedan e aft) _
Ther ef or e, p?ﬁi scope of - the gépendgg&gléﬁgs %ﬁSE grocess
be accordegerhéibneadést ianterpdetat iRy st product
‘enconpass all such nodifications and sinlar

arrangenenf§m115 Wesprs sgingi med |$lu1alﬂtgyskﬂﬁ1f@foducts

reserving ca aC|t% for a pre- process order,
conpri si ng¥arepP %@%%gaF?a d%%%tem@©©%sar®9ﬁgahgoas,

pre- proc 0 ratlon ural ity of  post-process
Operaéﬁoﬁga %%nagggﬁ 4%? e 5?66%8%ngf@m9qpchase

conpri si ngof’d& uFE@' | Ly, OF E&g%‘ﬁt Oarrllojééegpquﬁga cutoff

the post-process operations; "an or
nodul e fordatteeCeind Ng a purchase order for t he

product family before a cutoff
a capacity management moduWe reserv1ng capacity for
the pre-process operation and one of the post-
process ‘operations and providing capacity for
the pre-process operation when the order is a
pre-process order, and providing post-process
operating capacity for a specific ?ost—process
operation for the product corresponding to the
specific post-process operation when the order

is a post-process order corresponding to the

specific post-process operation.

2. The sysfenl for reserving capacity for a pre-—
process order as claimed in claim 1, wherein the capacity
management module is further configured, to release the
'post—process operating capacity as remnant supply if the
post—process order 1is not received before the cutoff

date.
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date; and a capacity managenent nodul e reserving

capacity for the pre-process operation and' -one of

t he post- process operations and providing capacity

for the pre-process operation when the order is a
pre-process order, and providing post-process

~operati,ng capacity for a specific post-process

oper at on f%?’et h%‘yi)tr%ugﬁrcoﬁ%%lbw ngepPectihey for a pre-—
speekbks ROSL:PLQC .operation when the order is a
p%st-proces?ggr gr%éé%ﬁggp&ﬁdf G fo ‘rhe'hegisadt fike capacity

PRSHhaPEMERSES rRRENAL i an. £2 tem for, reservin
capacity for a pre- proceggﬁggdz%%£§Q:ﬁﬁ %PiﬁrépgﬁﬁF the

lpreferecasshecappaetyy mnagenent pedule s further ., .
configured to -rel ease the post—prgcessbogergginégeratlng

CEpRRFLYY asor emldntrusupplyad ity h@heROStnd! 96885 QG@lyement
i.s not received before the cutoff date. 16 3. The
§V§$ f Ore9eSEY i G cgpacigeyciyor cardere- fProCess Okgekific
%“&%?i din cugin1l, wherein the capacity
Tageire eﬁﬁﬁﬁn § SYtithetatonfanglr eldet Sut tansherapacity
ts - ess. capacity. and._the post-process
5%§r tfﬁﬁﬂi%gpag?tyg?gu?ﬁFﬁégﬁﬁ c&PREMey iHEn tRee-process

eh+ABRag ' lves an energency order
T re° BP5anopoBaFay e oRE-Bhrsrrs tarsatans
the full-run capacity 1is provided to sequentially

enabl ¢.t heaprgeprOCESSE Opas Al i and. respondi n .
post-process operation. 4. A netﬁgd 6%§$%§§#VF§%P 2 "pre

‘papaeFEyofder a prgpriicoesshordaips €ONPrising the
steps of: .
bProviding a pre-process operation and a plurality of
post-process operations for a product fémily,
the product family comprising a plurality of
products corresponding to the post—-process
operations; |
.when receiving a pre—procesé o:der for the product
family related to _the pre-process, reservingf
_‘capacity for pre-process operation and .one of
the post—process-operations, and ﬁroviding the
pre-process . capacity for  the pre—pfocess
operation; and |
when receiving a post—proqéss order for the product
family related to one of the post-process
operations corresponding to a specific product
before' a cutoff date, providing the post-
process operating ' capacity for the

corresponding post-process operation.
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providing a pre-process operation and a plurality of
post - process operations for a product famly, the

product famly conprising a plurality of products
corresponding to the post-process operations; when
receiving a pre-process order for the product famly

| at to € pre-process, reserving capacity for
Lfe?p$§6ess&gﬁeﬁgﬁﬂg afd oRESBEVipHe %&@ﬁcyﬁbcékfﬁtj pre-
' | di the pre-process . capaci o
P R G 08 L Bt beeE g o ng

or. the pre-process

pesleps0RESSher GRlsti o JhRe ser§tiJ£%%%%ﬁ atnggt B:Oeénnant

one of the post-process oper ons neh

speppiYcimrdﬂumtpoéx#pxdtég§ubgagrdqgequpgoyégéfge&h%efor@

post- process operating capacity for the

clelt¢ esiplondf rdptpost - process operation. 17 5. The net hod

of reserving capacity for a pre- process order as

claimed in;claim4, further conprising re[ea3|ng t he

post - ”ocegg“%p@?ﬁbPﬁg<@épé@$ﬁyva@9renagﬂtltguuhhy if pre-
%;- rpcess orfer IS not reqelved before the o

g}t%c#% USTSETS, 2 Trie! OB Crléé@:r \ﬂ!rng?:@?a?:ﬂ; Lﬁ]olfliorlalng,

1 ; | aimed in claim urt her o
hen P&%%%ﬁ%19rde%nase%erﬁgngg eﬁﬁ?%@hcﬁ*ﬁ%déﬁ“?or5R$@#flC

conbr oL g, ol e, ff t t ansfe&[lingxD

peautic borodctnaef ore the cutof f . date e bre-
?he pre- process capacity an S posgjngggégg
ppecaBSngap&ﬁ&tytﬁndtﬁhél%&sEUﬁrS@@§§'E%ergggng capacity
Eroviding the full-run capacity _

o full-run capacity, and providing the full-run capacity
for sequential enablement of the pre-process operation
| and the post-process operation corresponding to the

specific product.

7. The method of reserving capacity for a pre-
process order as claimed in claim 4, wherein:
the plurality of post-process operations comprises a
- first post—processroperationrand a plurality of
second post-process operations;
the produét family comprises a first product
corresponding to the first  post-process
operation and a plurality of second products
| cdr:esponding to the second post-process
operations; and |
: fhe-method‘further comprises:
when'recéiving @ pre-process order for the product
fémily' related to the pre-process, reserving

capac¢ity for - the pre-process operation and
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for sequential enablenent of the pre-process operation

and the post-process operation corresponding to the
‘specific product. 7. The method of reserving capacity

for a pre- process order as clained in claimd4,

wherein: the plurality of post - process operations

conpri ses #PHiFStnPHoSEPpEdEFsstOpethei onizvsid @ost-process

lurality of second post-process operations; the
Sroduct ¥aﬁﬂ3%¥%§ﬁﬁﬂﬁ'sesa8dfirE¥0ﬁ%%%R&t the pre-process
rocess operation and

[ fi ' t-
correspondkggg&gg o%&rhﬁitu %%_Fggfﬁg§p8ﬁ&Fﬁ§lP&jthe

a plurality ( _
SeCconGrHRESt rPEOLE S8y %Def§£é9”%bs%ﬂ%r%%%s%?tQPger s the
further conprises: when recelving a pre-process order

‘for the pradwet plragulcy reliated tQ e PFE-PFf 0SESE.process
reserving capacity for the pre-process operation and

18 operati ngecapaont odforre he fdursif fposd =9y 08@SYiding the
oper ati ons, andlgroviding the pre-process capacity ‘
for the prEeproeeys fopertdtd oAirahepostecpirvicrgsa dpasition;
post - process.order for the first product related to

the first poSt-process operation before a cutoff

date, B0 DI HG, QORI AN LIS angor 2

post - process opera

post - pr OC.eSQéCCSdeerPJg uék SS&PPQS}E&@&%&O‘ Cgc%r egfoggerﬁfic
to a specific second post-process operati béef o
the cutoffsecond post-process operation before the cutoff
date, transferring the first post-process
operating capacity to second post-process
operating capacity and providing the second

post-process operating capacity for the

specific second post-process operation.

8. The method of reserving capacity for a pre-
process order- as claimed in c¢laim 7, further comprising
releasing the first post*process operating capacity as
remnant supply if neither the first post—proéess order
nor the second post-process order is received before the

cutoff date,

9. The method of reserving capacity for a pre-
.process order as. claimed in‘ claim 7,‘ wherein a swép
mechanism is utilized to exchange the first post-process
operating capacity and remnant supply transferring the
first‘post—process operating capacity to the second post-
précess operating capacity to meet the specific second

post-process operation.
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date, transferring the first post-process operating
capacity to second post-process operating capacity
and providing the second post-process operating
capacity for the specific second post-process
operation. 8 The nethod of reserving capacity for a
pre- process order- as clained in claim?7, further.

_conpri%qthT ol BEEPAE the Massrvgést - prBeessYoperat iengpre—

repmant, supply. if neither the first o

ost-ﬁ%%égéga%r%erc ﬁ&F%FhélkeﬁgﬁﬁmpgstngH&E%% orgeFising
ithd egebuedsbefore the cutoff date. 9. The. nethod of
reserving capacity for a pre- process order as.

cl ai metienn rekali i hg WhENQIR FMIMRRNAENUYISBAS the First
utilized to exchange the first post-process operating
capacity apdodecnartefappl yHe anstefri ngatde drdSdferring
post - process operating capacity to the second post-
process opeh@at iIg-taeEsstsy tepaeetyt wdpedief | £is8c0nbst -
. post --process operation. 19 10. The nethod of

reservi ng REY#RTE y IRHTH 1Hi%- CpPecésy otderfiass| dutddrun
in clain1zxafur1her congrising ,&he steps of: when

recei vi ng @HIFStY ener §EAcyPHP UER1RGr Hie fidmgt full-run
product be : 0 L ransferring the
'pre-procegg&%gﬁa itgg%néggﬁgnﬁéﬁéteﬁggﬁﬁmﬁp cégg the pre-

oper at i ng grapaGst Yoberhirhist fahd- ryn %?Q@%itéOs%DgrPcess
Yy a

providing the first full-run capacit or ‘seguent
enabl enmentopetrathenpr andpr ocess operation and the first
post - process ’
when receiving a second emergency order for the
second product corresponding to the specific
second post-process operation, transferring the
pre-process capacity and the first post-process
operating capacity to second full-run capacity,
and providing the second full-run capacity for
. sequential enablement of the pre4§rocess

operation and the specific second post-process

operation.

11.‘ A system for reserving capdcity for .a pre~

process order, comprising:

a process arrangement engine arranging a pre-—
process, a first pbst—process operation and a
plurality of second post-process operations for
a product family,'the product family comprising
a first product cérrGSponding to the first

stt—procéss operation and a plurality of
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operation; and when receiving a second energency order

for the second product corresponding to the specific
second post-process operation, transferring the

pre-process capacity and the first post-process

operating capacity to second full-run capacity, and
provi di ng tHeCYE o PNFLs urreapamieydiny  twequdn | alecond

enabl enent cgsgpe @re-$rocess . operation and the
speci fic seCOnd PotEPT oS Stion. 11. A system

for r%§§r8£@8rcﬁgﬁﬁgg%ekern%d%ﬁ%':ﬂﬁgQ§SS%¥$%%§{ﬁgpgrchase

conpri sing: a process arrangenent engine

pre- processdex fEpst RSt HPLAGEES %@'BQ;@PQ & cutoff
plurality of second post-process operati‘ons for a

product f anialty,; el product famly conprising a first
product corresponding to the first post-process

oper ati srerawdte phamagéengniof mod01sedend proHuclisy capacity
corresponding to the second post-process operations;

an order maRAgéRENtPFRRICCED? PRepaviay anpurspesety for

order for %Fe product famly before a cutoff date,
and a capatI'ty ‘harageneht™ %5 f gPeFakepyi agd providing

For the. 1 v et 508y EPL LR BB e PR S anatprasaang ien ce
oA pr - prosess oy adr Phrourareg ot noradhr S AP ene
capacity for the first post-process operation
ngp_ the order is a first post-process order
fbr the first product, and transferring the
first post-process operating capacity to second
post-process operating 'capacity' and providing
the second post-process operating capacity for
a specific second post-process -operation. when
the order is a second post-process order for a

second product corresponding to the specific

second post-process operation.

12. The system for reserving' capacity for a pre-
process order as claimed in claim 11, wherein the
- capacity management module is further configured to
release the first post—process- operating capacity as
remnant supply if neither the first post-process oider

nor the second post-process order is received before the

cutoff date.

13. The system for reserving capacity for a pre-

process order as claimed in claim 11, wherein the
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capacity for the first post-process. operation when
the order is a first post-process order for the first
product, and transferring the first post-process
operating capacity to second post-process operating

capacity and providing the second post-process
6E§F5Fﬂ%@ dEpRINETor Medebeci 1§ ¢ Secbhdrposvnpigeesd to
r-ation_when the grder is_a second post-process
gﬁzéngBraa SYaRc SHd t Yoor PRSPOREFE nd o fRESt post-
' if-i=C. ost - operaation. 12. The
zggggﬁfforoéggggg? g éﬁ%%%ﬁt foggg préém%ﬁ%kes§u8P&¥f in
asagk@erRdnigh thlaimrklt phargindhe Gapagity ity to
-wanagénentngodule iérfurthef%tonfigured_toJ'F%l%ggﬁfl y e
the fiasind posbtppocesssopsidatdiithEapapktytds t4 epnant the
supply if neither the first post-process order nor
PRECS&Eondepost- ppotensooeder opsrattenved before the
cutoff date. 13. The systemfor reserving capacity for
a pre- process order as clained in claim1l, wherein
the 244 capHeft ¢Yfdfigeheht HeS@IVaNds Fapahbky for a pre-
L gure o utilize_a swap,nechanismto exchange
éﬁﬁE%¥$stg%%%¥- %?oc%gﬁl%ﬁgra%?ngc Sbgciﬁg'anUh?éﬁﬁQntth@
égﬁgg- b n [ first post:process._.
operd%?%gzg%%a |t§ﬁ%o %@E%ec%%d ggg%bgFocgggflgured to

ORI Al NG LEAPaSHL Ypt OcdBEt dhe - iSRECLEKC sgcond .oy -
post - process g%eré%idﬁ. 14. h51§§§ten1for reser_rvslngpOS

roapacist y obetradipye- cppacess arslerriascl aumedrun Chabhtity
11, wherein the- capacity managenent nodule is further
“@@@fidﬂﬁ%d ¢pder management module receives a first
-emergency order for the first product before the cutoff
date, and the first full-run capacity is provided for
sequential enablement of the pre-process operation and

the first post-process operation.

.15. The system for reserving capacity for' a pre-
process order as claimed  in claim li, wherein the
capacity management module is further configured to
transfer the pre-process capacity and the first post-
process operating capacity to second full-run capacity
when the order management module receives =z second
_émergency order-for the second product corresponding to
the specific second post-process operation before the
cutoff déte, and the second full-run capacity is provided
for séquential -enablement of the pre-process operation

and the specific-second post-process operation.
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transfer the pre-process capacity and the first post-

- process operating. capacity to first full-run capacity
when the order nmanagenent nodul e receives a first

energency order for the first product before the

cutoff date, and the first full-run capacity is

provided for sequential enablenent of the pre-process
operatt®n ahd SHHEW | o pesEeprdegssCapeehty onton5.a pre-

T stem for reserving capacit or-._a pre- process
ﬁlg%‘?gsa% %?%%eldl i%h Sﬁ%gﬁﬁfﬁﬁcw%r%wqrwe A9 -
manag e i confiqured to _transfer

t he p%g?p gggggéca%gg%#gggggtth%nﬁgggﬁ post™ Prstess Pre”

operating gapasidsy, t9 $ecend ;@&éi:;sy&&égaasngat%ﬁn and a
the order managenent nodul e receives a secon

ener gency gridemlfioy tdie secatdl Péogusto s s eSPORE Nehs for
to the specific second post-process operation before

the cutof & degmeicanthather speoddctulfamilry capasrtiyniys to a

provided for sequential -enablenment of the
pre- proces®lopetatvort 1sk¢ tife Wpecidiicyubontdr foundry,

post-procegﬁ operation 22 16. A sxsten1for reserving.
capacity for€a %C%%Féﬁ oPUBFAUFhR bt oRaERESFINgG a
foundry, cempLising.. £ocess arrangement engine ..
arrangi ng gﬂg%% ﬁ%%%ﬁ%%ﬁhép¥?$stpfﬁé§%?n(ﬁ? ponding  to

operation gpd a rplraliftysof,sgcond p?js;#eé% &S and  a

operations for a sem conductor produc y

-according pougal fpr abkty sfcdf s bant Bensem §onduGief et s
foundry, the sem conductor product famly conpriSing

a first semiconductiorg prdduct tter r espendidng posttbeocess
first post-process operation and a
operations; ;
an order management module for receiving a purchase
order for the semiconductor product family
before a cutoff date; and
. a capacity management module reserving capacity for
the pre-process operation and capacity for the
first post-process oOperation and .providing
capacity for the pre-process operation when the
order is a pré—procesé - order, providing the
capacity for the first ”ﬁost—process operation
when the order is a first post?process order
for the first semiconductor product; “and
transferring the first_ post—prodess operating
capacity to second post-process operating
capacity and providihg the second post-process
operating capacify for a.specific second post-

process operation when the order is a second.
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plurality of second sem conductor products _
corresponding to the second post-process operations;
-an order managenent nodul e for receiving a purchase
order for the sem conductor product famly before a

cutoff date; and a capacity_ managenent nodul e
reserving CQB§$|P§0P8PS ﬁh%j%Weiﬁﬁbc%s§e§ﬁ@ﬁat$%W#@@mﬁuct0r
capacity fo first post-process operation and
pfoviding EcggggFtyC?r?é%%% 19 pridtesSCopdPafibhc second
when the ordgt.is a-pLe- Booggsgofr der, providing the
capacity for the first post-process operation when

the order is a first post-process order for the first

sem cohduct Diie psgdtein BOE AdRNSHl | OgpdPLLfi By a2 pre-
post - process operating capacity to second

ppsec Pt DCcegsicgpeint i ng sepdpaciductand poanddingidderding to
second post - process operating capacity for a specific

- BYEEss e atdammcifen rtheagedenti smadule is

co 23 t- rocess order for a second
§€ fggﬁﬁ C%F§ & Pr&Guctt e orEdSFGHdi ﬁ@etofﬂﬁétspﬁéﬁﬁrﬁrocess
S 0 eratlon 17.. The_systemfo
ﬁﬁigﬁsﬁforpa L FGEREE of divithen “the first
r r c rd| I m.1l wher ei
E% zﬁﬁﬂg XofCGY Q@c&gdfgr?kgbrggﬁﬁlgd}e r is

the capacity managenment nodule Ts

treckeheaseettheef Lhst cNESErPHAEESS oOperating capacity
as. remant supply if neither the first post-process

order nor the second post-process order is
18. The system for reserving capacity for a pre-

eI'VI n

process order in a semiconductor foundry according to
claim 16, wherein the capacity management module is
further configured to wutilize a swap mechanism to
exchange the first post-process operating capacity and
- remnant supply in transferring the first post-process
operating capacity to the second post-process Operating

capacity for the specific second post-process operation.

19. The system for reserving capacity for a pre-
process order in a semiconductor foundry according to
claim 16, wherein the capacity management module is
further configured to transfer the pre—proceés capacity
and the first post—précess operating capacity to first
full-run capacity when the order management module
receives a - first emergency order for the first
semiconductor product before the 'cutoff date, and the

first full-run capacity is provided for sequential
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recei ved before the cutoff date.-18. The system for
reserving capacity for a pre- process order in a

sem conductor foundry according to claim 16, wherein

the capacity managenent nodule is further configured

to utilize a swap nmechanismto exchange the first

sl lees s odpetlat | My ccapacidss apgerpeimantamsdippihe | first
transferring the first post-process operating

FPHCTHP I T IRP SS9 -post - process operati ng

capacity for the specific second post - process

oper aty-0n. T’he

3P The systemfor reservin pacity f
a pre-"process %¥%e?m O§‘SEﬁ§%5ﬁﬂﬁ%t8Fp%8&%§f of '@ pre-
%&%Q%Q%ngo£§e£|%1p]£6 &Mf&@%&uébgrCéﬂﬁﬁkﬁﬁhnﬁeégﬁﬁﬁﬂg to

nodule is further conf Igured to transt

Reipr 00@5s gapasihy tRAd thBatitst ROSLgMOEESSnodule is
operating capacity to first -full-run capacity when

tfhe thedercaramiagenent t ooditae s fieacetves paebbistess capacity
emergency order f or the first sem conductor product
peflortdret hel et oPPsHarepcand tdperatiingt ¢apdcitm to second

% E?CIty is provided for sequential 24 enablenent of
H pFBnpr8€€§§16ﬁer&WQﬂ1 t heTfieF st mapagemppscegipdule

eration. stemfor reserving capacity for a
g ¥ jﬂ% % second

168
80 R At S e 0.
@&fffégwcé& #%mﬁé whereid &Jgﬁn ap C'ty ecific
%ranSng

managenment nodufe 1S furtheér re o

o B PEOGESSLAPAGHL Ya + AR }Bé‘ﬁofé rste peebe.%%%%% and

operating capacity to second full-run capacity wh

- tthe sedendnmEnmadement dmghidiety r egeipresidesecoid se uential
emergency order for the second sem conductor proguct
eyetrlegporidiolg tbet hbeespecikbs operation and the specific

second post-process operation.

21. A method of reserving capacity for a pre-
process order in a semiconductor foundry, comprising the
steps of:
| - providing a pre-process, a first post-process

operation and a plurality _ef second post-
process operations for a semicdndqctor product
family according to a plurality of lots in the

'-semicenductor - foundry, the semiconductor
product family comprising a first semiconductor
product corresponding to the first post—process
opeiation- and a plurality of second
semiconductor products corresponding to the
second post—processroperations;

when receiving a pre-process order for the

semiconductor product family related to  the
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second post-process operation before the cutoff date,
and the second full-run capacity is provided for

. sequential enablenent of the pre-process operation

and the specific second post-process operation. 21. A

. method of reserving capacity for a pre- process order
in a senicoﬁﬂ%é?ﬁ?g?%ﬁndrﬂﬁs%ﬂﬂﬁﬂq:ﬂcﬁ@aFﬁéY'sf@ps ohie pre-

rovidin -process,_.a first post-process ,

gperatiog g%géé%%gtnp S sgggndoﬁ%g?tl%?od§§§3C1tY for

operations i a §§gggond%gkgp dgggg f ﬁgti s

according to a plurality of lots in the m conduct or

foundry, thercenicandied osre 5 stiess fanbly: €ONBLESERE pre-

a first sem conductor product corresponding to the

first post-fuoosess opepertatinon and a plurality of

second sem conductor products corresponding to the

secondh5dst TpFOEELRT oFer B Fohs postieproeesisvi ogdar for the

pre-process .order for the seniconductor product

fanmly reIgPééttosﬁﬁéQﬂ?qﬁﬂgpﬁroé@§§?“ﬁ€sé§ﬂaﬁ?dt_tz the

capacity far e pre- process operati.on and operatin

-cgpaci¥y ?%Fg@tﬂgo??? %O%ﬁ%?-6&5%§§§‘Hbﬁgﬁﬁpéﬁs,aanHUtOff
roviding’ res capaci t or. the pre- .
Srocess gpggg?Foﬁ?Paﬁgﬁ§$%ce|V|ndy%éﬁ?%s¥ post - pridteskirst
order for pbgt_pf¢&§§ss§ﬁg§9@gg§;qgn@roduct related to

the first post-process operation before a cutoff

dat e, wipenvirtiaeg vtingy capasidynd obolshe phidcsls s order for a

and

second semiconductor product corresponding to a
specific second ‘post—process operation before
the cutoff date, transferring the first post-
process operating capacity to second post-
‘process operating capacity and providing the
second post-process operating capacity for the

specific second post-process operation.

22. The method of reserving capacity for a pre-
process order in a 'se.miconductor foundry'accordin'g to
claim 21, further comprising releasing the first post-
process operating capacity as remnant supply if-neif;her
the first post-process order nor the second post-process

order is received before the cutoff date.

23. The method of reserving capacity for a pre-
process order -in a sémiconductor foundry according to
claim 21, wherein a swap mechanism is utilized to
exchange the first post-process operating capacity and

remnant supply in transferring the first post-process
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post - process operation; and when receiving a second
post - process order for a second sem conductor product
corresponding to a specific second post-process
operation before the cutoff date, transferring the

first St- process operating capacity to second post-
pr8@§§§géﬁ§rgF¥ﬁ§lE¥p§E?t?h%n&eSPSQidEﬁﬁ*ﬁH@ciﬁﬁxﬂﬁPratlng
oSt;: Ss er at | aci f.qr. _the. specific

SeRoRa BoLt - Rrbceas opefat onresdiehe TRthGd dfost-process
respevhfgogapacity for a pre- process order in a

sem conductor foundry according to «claim2l, further
conprising. releasing the first post- process

oper at i #§. cdPari mpthsdr emhanmessupphy idapweiither forhea pre-
~first post-process order nor the second' post-process

- OrigE?PCE RS r O¢ievedibefor eehhecrdtetdr ddoand2y. Feording to
a pre- process

nmet hod %S reserying capacity for a [ _
or GettT f sé%%&ﬁdﬁ@f“g’ﬁfbﬁﬂ&@eai WUINg to claim
2L, whehglh A RMARAEREha0Lal Lhcutbhiged b, gxghange ; o,
the first post-procéess operating capacity and  remant.
supply in trapstenaipgol Nedddust POStsRE 0688S AR off date,
operating capacity to the second post-process
operating capacifeyringneek tpecspesidsL sepadflty and the-
post-process operation 24. The nmethod of reserving _
capacity foflﬁsgr@OSEF§§@§§Sér@@ﬁrﬁﬁlags@ﬁwemndutﬂnw first
foundry acc rg'n to claim?21, further conprising the
steps of: mﬁg iF T2i G E Hirr st Bifer ey “drder ther first
the first sgm cAQAUELRL-PEPIYEE RRLALRUNT Wilnent of
the pre-process operation and the first post-
process operation; and
when receiving a second émergency order for the
second semiconductor product corresponding to
the  specific second post-process operation
before the cutoff date, transferring the pre-
pbrocess capacity and the first post-process
operating capacity to second full-run capacity,
and providing the second full-run capacity for
sequential enablement of the pre-process
operation. and the specific second post-process

operation.

25. A manufacturing method of a semiconductor
‘product family comprising a first semiconductor product
and a plurality of second semiconductor products, the

manufacturing method comprising the steps of:
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transferring the pre-process capacity and the' first
post - process operati ng capacity to first full-run
capacity, and providing the first full-run capacity

for sequential enablenent of the pre-process

operation and the first post- process operation; and

when rBE@VY{AQTa Secopdeenergencsy oraer fieostt heost-process

second sem conductor product corresponding to the
speci fic seCORPPL - ptedesd opérapildAy befor eeched post—

cutoff date ransferrl the re-_ process capacity
and t he. fl?r% ‘post - 6%6 IH%er&Fth C|F?mﬂéondu0t0r

di th
second ful |5 fdﬁhéﬁ“ﬁgﬂf%%que ? oyl ngﬁ%ﬁgdgg gﬁeproduct

full -run capacity for ena

I - pr 0Ces o 19ReRAIHQ R an;qjthet§@e0|ffig seco o
Bostpprocess Opg?gtloﬁ- 25. A nanufactur?ng ng?ﬁo prPceSS

a sem condugteoratiphoduandf ageky Cempr kskpEda §éﬁ§&onductor
sem conductor product and a plurality of second

sem conducPgrdgedductsy redeondimyf act ueholy ret hede second
conprising the steps of:. 27 providing a pre-process,

a first poQPSErBE@§§SSOBB?§ﬁFéﬁn§ﬂd a plurality of
secong st- grocess operations for the sem conductor

pr oduct t B S IEStC e oificf8F fheduamiconductor
correspong¢9gd£9tth%agaigadﬁgﬁ%ﬁpﬁgfgﬁictggeragégbprocess

and each second Sém c

cor 1 espondier 4101 §AGL QA r-d Ne SACHAE 4 AOSE - Process

oper ati ons;
reserving capacity for the pre-process operation and

operating capacity for the first post-process
operations;
manufacturing é plurality of components according to
~ the pre-process order by performing the pre-
process operation with the -pre—process
capacity;
when receiving a first post-process order for the
first semiconductor product related to the
first post-process operation before the cutoff
date, performing the first post-process
operation on the components with the Ffirst
post-process -operating capacity to obtain a
pluraiity of the first semiconductor products
for the first post-process order; and |
when receiving a second post-process order  for a
| second semiconductor product cbrresponding to a
specific second post-process -operation before

the cutoff date, transferring the first post-

28




receiving a pre-process order for the sem conductor

product famly related to the pre-process operation
‘before a cutoff date; reserving capacity for the
pre-process operation' and operating capacity for the
first post-process operations; manufacturing a

plurality gfrecessonentesaciooy di tgpdoity hetpr esproadsspost-
order by performng the pre- process operation with

~the pre-pr GEESSSScapRet 2 yindheirpasuidivi agda Henfgtrming  the
post-process order for the first sem conductor

product reF&F&&SPSHgHQgf???ﬁn%p§955r858§§5Bpéﬁﬁq%ﬁﬁOn on
bef ore thetﬁgtoégmgghghtger%g%glng%the f&gﬁﬁthp?ﬁg—process

e 3
post - process oper Ion on € Co onen?s

first posgs t iy apagit:y to |
plurality g?g%%ggﬁérgggégﬁrggg%h%?%ﬁ%ﬁ%iﬂﬁﬁ%fa#%ﬁyt%g the

 first postspeosesseaidendiith WHERoAEEEE VicE ra ssReNGy to
post-process order, for a second sem conductor product

correspondihg $ecandspestfprcosessndrpeost - process
operation before the cutoff date, transferring the

first_post 28 process operating capacity to second ‘
post-zgrod@@% gperdrichyr iegpatptodndpercfoimedy ihe claim
ggrrgﬁg ndi ng second ost-grocess operation on, the
np S WrPRP T hetRecohar pBet LhroEeEBOBFRF At ity Stock to
city to in a plurali of the cond .
B R I
product family.
27. The manufacturing method as claimed in claim
26, further comprising retrieving the components from the
stock for the first post-process operation when receiving

the first post-process order and for the second post-

process operation when receiving the second post-process

order.

28. The manufacturing method as claimed in claim
25, wherein a swap mechanism is utilized to exchange the
first pgst-process operating capacity énd remnant Supply
in tiansferring thé first post-process operating capacity
to the seéond ?ost—process‘operating capacity to meet the

specific second post-process operation.

28. The manufacturing method as claimed in claim

25, further comprising the steps of:
when receiving a first emergency order for the first
semiconductor product before the cutoff date,

transferring the pre-process capacity and the
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the second post-process order. 26. The manufacturing

nmet hod as clainmed in claim 25, further conprising

storing the components in stock to provide a

conmponent inventory for the sem conductor product

famly. 27. The manufacturing nethod as clained in

claim 26, furshepostonpricsieng repetavimg thpacity to first
conmponents fromthe stock for the first post-process

oper ati on wheh! TEeRi VFERACHHe fir #ndpoBropidéags ohderfirst

‘?ggeTS[n;h?%$ﬁ§g%%hgg%%§g23§§§§§§pgégééggég$e%ﬁébleﬁent ot
nanufactunggggg% OBrQE clai erath|§é%d Zi m??%gknpost—

a swap- mechani Fstuti i ze 0 exc

post - pr ocegr-RRAAtING-LERaci ty and remant supply in
transferring the first post-process operating capacity

to t heitsecomdcpastingl 0aessc0pgH At e FAPAET tOrddr M8y  the
the specific second post-process operation. 29. The
manuf act ur isegomet heemasoobaced ipraedadin dﬁiréﬁﬁdﬂﬁﬂhg to

conprising the steps of: when receiving a first
enmer gency SPﬁerﬂﬂﬂc%ﬂk§f|$%ﬁ0n%en@@@hd®b@©¢5©rodperatlon,

before the cuto%f dat e, ransferring the pre-process
capacity ahd*tfi eﬁﬁlpgrdﬂ“bo??epP6€€§§Sop%@@ﬁ¢¥ﬁﬂ' and the

Che 117t CHOrT SPORTORPRELLy FBF ebuhenFPRACridbl ERerecond

o1 0cess 2L§¥§%?%%?Smﬁen ?%% Vine o Bt afor s cypecond

order for fiEl-run capacity for sequential enablement of

| the pre-process operation and the specific
second post-process operation; and

when neither the first post-process order nor the

second post-process order is received before

the cutoff date, releasing the first post-

brocess operating capacity as remnant supply.

30. A semiconductor product produced accordlng to

the manufacturing method of claim 25.

-31. A semiconductor product produced according to

"the manufacturing method of claim 26.

32. A semiconductor product produced according to

the manufacturing method of claim 27.

33. A semiconductor product produced according to

the manufacturing method of claim 28.
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second sem conductor product corresponding to the
speci fic second post-process operation, transferring
the pre-process capacity and the first post-process
operating capacity to second full-run capacity, and
providing the second full-run capacity for sequentia
enabl egent gf t he Qf' rocess operation and_the ]
speci fi'c" s c&ﬁﬁﬂﬁ%ﬁ-ﬁ#%ﬁ%SQIBBEFEﬂRﬁﬁd%ﬁﬁﬂmﬁ@ﬁcrdln@ to
nei.t.her ' o - pr,ocess, order nor the second
pgg%-%%%%gggég%%%? ¥§£?§ge§§e§l%%?o%%‘ the cutoff

date, releasing the first post- process operating
capacity as remmant supply. 30. A seniconductor
product produced according to the manufacturing

met hod of claim25. 31. A sem conductor product
produced according to .the manufacturing nethod of
claim26. 32. A sem conductor product produced
according to the manufacturing nethod of claim?27.
33. A sem conductor product produced according to the
manuf acturing nmethod of claim?28. 30 34- A

sem conduct or product produced according to the

manuf acturing method of claim29. 31
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