TI TLE SYSTEM AND METHOD OF DEMAND AND CAPACI TY MANAGEMENT BACKGROUND OF
THE I NVENTION Field of the Invention The present invention relates to
supply chai n managenent, and particularly to a system and nethod for a.
manuf acturer or a product or service supplier to plan and nmanage its
capacity so as to serve its custoners' demands in the field of supply
chain managenent. Description of the Related Art In the supply of
products, the supply chain perforns the functions of purchase of
materials, transformation of these nmaterials into internediate and
finished products, and distributi dtT6f these finished products to

custoners. The supply of services is in many ways sinmlar to the supply of

products. | Nt Bems URR) Yhio oxC YEHANS! S1bl @RSATE TYeRNRAESMENT denands)

t hat may Incluue a Tequest for a particular quantrty of a product to a
supplier by a specific date. The suppller lans _its internal or external
manuf act uri ng schedul e FPEHRRNGD §F THE INVENTION

Field of the Invention

The present invention relates to supply chain management,
and particularly to a system and method for a manufacturer or
a product or service supplier to plan and manage its capacity
S0 as to serve its customers’ demands in the field of supply chain
manadement .
Description of the Related Art

In the supply of products, the supply chain performs the
functions of pﬁrchase of materials, transformation of these
materials into intermediate and finished products, and
distribution of these finished products to customers. The
supply of services is in many ways similar to the supply of
products. In the supply chain, customers transmit requests (or
demands) that may include a request for a particular quantity
of a product to a supplier by a specific date. The supplier plans
its internal or external manufacturing schedule according to

these received requests to satisfy each customer.



t hese received requests to satisfy each customer. 1 To strengthen
conpetitive ability, supply chain nmanagenent (or the managenent of supply
chain functions and operations) has beconme an inportant issue to neet the
goal s of reduced inventory and increased productivity. Manufacturing and
distribution facilities have Iimted resources and capacity. That is, not
every custoner request may be net, in that sonme may be prom sed but
unfulfilled, some nay get inadequate supply, and others may be rejected.
Consequently, effective managenent (of both demand and cagacit in supply

chai n managenBRELTRRERBAT CONPESd TN BAL 1Y 130s SUPRAE BECIhE

aspect for a product or service supplier who needs to control
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manuf act ur e-

or di st {hPYHORanagqde tCORRBHILY cREih FRrsHaRing shaicharay ivals) gaeatly
from industry to industry and firmto firm For a supplier whose business

nodel involves | ong manufacturing cycle tine but _accura
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capacity managenment is even nore :

and increased productivity. Manufacturing and distribution
facilities have limited resocurces and capacity. That is, not
every customer request may be met, in that some may be promised
but unfulfilled, soﬁe‘may get inadequate_supply, and others may
be rejected. Consequently, effective management (of both dgmanci_l
and capacity) in supply chain management, without excess
capacity loss, has become an important aspect for a product or
gervice suppliér who needs to control manufacture- or
distribution.

- The complexity of the supply chain may vary greatly from
industry to industry and firm to firm. For a supplier whose
business model involves long manufacturing cycle time but
accurate timg—to—delivery, high egquipment cost, and high
product value, demand and capacity management is even more
critical. Integrated circuit (IC) foundry is such a business
which needs to serve multiple customers with a wide spectrum of

products, while the manufacturing process for a given product

te, )
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critical. Integrated circuit (IC foundry is such a business which needs
to serve nmultiple custoners wwth a wide spectrumof products, while the
manuf acturi ng process for a given product 2 can not start before an order
is given. Therefore, an IC foundry is facing a nore difficult situation in
its supply chain managenent. |In conventional methods, the supply chain
managenent is used to manage and control related materials used in

manuf acturi ng steps. For exanple, United States Patent 6,477,660 discloses

a system for supply chain planning that nanages material using a specified
IS nat_sui bIe or a b n whi ch

data nodg ess
t he mat erlgaldsg%\grséart SR %fr;ég& or T up hy nﬁﬂ%@&ﬁﬁ’?‘drgonet i mes
it my be nore |nportant to manage equi prent (elther manuf act uri ng or :
di stri butsofpcihigl izanooa dattéicadtoppased itom nbherital sgubpely heltier
capacity managenent. Further, conventionally, demand and capacity
Panageneﬂénégémégépn based on quantity. For exanple, the system and net hod
or

In conventional methods, the supply chain management is
used .to manage and contrel related materials gsed in
manufacturing .steps. For example, United States Patent
6,477,660 discleses a system for supply chéin _planni‘ng that
manages material using a specified data model. However, this
method is not suitable for a business in which the materials are
not the key factor of supply chain management. Sometimes it may
be more important to manage equipment (either manufacturing or
distribution) utilization rate .(as opposed to materials) for
better capacity management.

Further, conventionally, demand and capacity management is -
often based on quantity. For example, the system énd methed for
managing available to promised product of United States.Patent :
6,188,989 manages capacityr by gquantity. By such conventional
quantity-based method, the capacity of an IC foundry is
represented by the quantity of wafers available to promise

customers. However, the manufacturing process of an IC product



[ ilable to prom sed product of United States Patent 6,188,989
2:228229c2¥2city by qugntity. Bs such conventional quantity-based Pethod,
the capacity of an IC foundry is represented by the quantity of wa e;s
avai l able to prom se custoners. However, the manufacturing procefs of an
| C product 3 may involve several tools and hundreds of steps, mhh e gn -
advanced | C product (such as a 0.13um CPU) nay need even nore t ag ou g
cycle tinme, mask cost and equi prent cost of that of a much | ess advance

i be readily seen that
| C product (such as a 0.35umgame ROM Thus, it can ivalent to one
one 8- i nc[hayaiﬁ{roiQ%SQe%érQ’iﬂ [Quct s, 'Bundedl & L Feh! [ Whl ke opn

8-inch wafer for O. um product’s, and .
accurate to neasure capacity requirenment by wafer quantity. Consequently,

the desi r¥ranaas tIf prodhetcdrveht aormlo supp wrohainaymasagessah keeks are
often not achi evable or cannot be realistically inplenmented in an IC

f d LAes i a_sim | ar. busi ness nodel. There iS no .
egggt{%gng?Egﬁﬁsgg ﬁ%%%g%ﬁ%%?fggs éﬁﬁﬁﬁagﬁdegﬁb%%??Q fRPaGImERett Rt i s

i deal |
y a much less advanced IC product (such as a 0.35um game ROM) ,

Thus, it can be readily seén that one 8-inch wafer for 0.13 um
products is not at all equivalent to one 8-inch wafer Ffor 0.35
‘um products, and it would not be reliable or accurate to measure
capacity requirement by wafer quantity.
Consequently, the desired results of the conventional
' supply chain management tools are often not achievable or cannot
be realisticaily implemented in an IC foundry or a business
having a similar business model. There is no existing eff_ective
mechanism for demand and capacity management that is ideally
suited for industries like IC foundries, and further no total
solution is specially designed and proposed for supply chain
management in such ;ndustries.
In addition, to achieve precise supply chain management,
both customer and foundry requirements should be thoroughly
.considered. In most cases, the relationship between a customer

and a foundry is not long-term one-to-one relationship. The



suited for industries like IC foundries, and further no total solution is
speci al ly designed and proposed for supply chain nmanagenent in such
industries. In addition, to achieve precise supply chain managenent, both
custoner and foundry requirenments should be thoroughly considered. |In nost
cases, the relationship between a custoner and a foundry is not long-term
one-to-one relationship. The 4 custoner does- not promse to order, and the
foundry does not promise to retain capacity. From customer's perspective,
waf er costs are high, while a product is not a staple material, in that

t he prodacstomgr hines- norfl praouslser ttd idrelecy ckadahlesonnbeyvdbasi net
Consequently, delivery date and quantity managenent are critical in

reducingpr8H§%$ﬁ$§H%ﬁggééﬁagggq@&glIy, custoners desire to control delivery

date and™ qu nnirng and forecasting. Custonmers also w sh
the foundry (supplier) to becone their virtual factory so as to- | ower the
i npact of narket mystomettiat ponspeahdve edirefent mpsdestere high, while

Eiproduct is not a staple material, in that the product may have
only a short life cycle and soon be volatile. Consequently,
delivery da1.:e and' guantity management are critical in reducing
customer’s costs.

Generally, customers desire to control delivery date and
quantity through planning and forecasting. Customers also wisﬁ
the foundry (supplier) to become their virtual factory so as to
lower the impact of marketing fluctuations, and reduce the cogt
of maintaining capacity. This naturally leads to overestimation
of the demand by customers in order to book the capécity, and
the foundry (supplier) cqnseq‘uently frequently over—commits in
order to redﬁce order and capacity less. This “distrust” between
the customer and the foundfy has become a major problem in supply
chain management. Therefore, balancing and satisfying all
customérs, without losing capacity is é key challenge to supply

chain management in the semiconductor industry.



of maintaining capacity. This naturally |leads to overestimtion of the
demand by custoners in order to book the capacity, and the foundry
(supplier) consequently frequently over-conmts in order to reduce order
and capacity loss . This "distrust” between the custonmer and the foundry
has become a major problemin supply chain nanagenent. Therefore,

bal ancing and satisfying all custonmers, w thout |osing capacity is a key
chal l enge to supply chain nmanagenent in the sem conductor industry. 5
SUMVARY COF THE | NVENTI ON The present invention is proposed to solve the

aforenentioned issues. |t shoil £ ﬁ$ﬁﬁ?; t hough this invention
will be described fromthe per§%%3$$cg&ogran oundry, its concept and

spirit should not be limted to IC foundries but may be applicable to

other product 19k S@i¥ise8t SUPRINGRAI NS« ACGOEAN Y, it 513 ohjact of
the present invention to  provide a system-and nethod of demand an

capacity managenent .w th nachine-tine accuracy. , o
aforementioned issues. It should be noted that, although this

invention will be described from the perspective of an IC
foundry, its concept and spirit should not be limited to IC
foundries but may be applicable to other product or service

supply chains.

Accordingly, it is an object of the present invention to
provide a system and .me.thod of demand and capacity management
with machine-time accuracy.

it is another object of the present invention to propose
a new business model for a foundry supply chain management total
solution, which may be abplicélénle to IC or other foundry
busineéses.

To achieve the above and other objects, the present
invention defines a new business model for certain industries
(l1ike IC foundries), providing a significantly improved supply
chain management solution. The business model of one embodiment

of the invention includes management aspects of multiple stages



It is another object of the present invention to propose a new business
nodel for a foundry supply chain nmanagenent total solution, which may be
applicable to I C or other foundry businesses. To achi eve the above and

ot her objects, the present invention defines a new business nodel for
certain industries (like IC foundries) , providing a significantly

i nproved supply chain managenent sol ution. The busi ness nodel of one
enbodi ment of the invention includes nanagenent aspects of nultiple stages
6 in a supply chain. In one enbodi nent, the business nodel provides

manageneit aspegbsyr ehatihng tm 4$d¢ ewsbesRenspednd pusddasat noaeaf
products, (2) purchase order allocation and delivery commtnent dates, (3)
| et ed product handling and

cust oner-specj fic product. handling;_and (4) co

shi pnentE* ‘ﬁl%?%méﬁﬁ%?ﬁ%tésp(?% %S&IaFEJP ot)e?mr{g?aﬁasea &r Epechhn&genent
is provided. In accordance with the enbodi nent, the nethod receives a
demand pllarbdadich pspdpgebahiees) a (par tpet@addNgoredst @maloctd 4 Oxhdes a

capacity nodel having route information -

delivery commitment dates, (3) customer-specific product
handling; and (4} completed product handling and shipment.
In one embodiment, a nethod for demand and capacity
management is provided. In accordance with the embodiment, the
method receives a demand plan for a product from a participating
customer and provides a capacity model having route information
for the product, wherein the route information records a
plurality of tools and corresponding machine hours ({time).
Then, the method transforms the demand plan into a
machine-time-based plan according to the route information in
the capacity model, and reserves capacity according to thg

machine-time-based plan for the demand plan.
BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned objects, features and advantages of

this invention will become apparent by referring to the



for the product, wherein the route information records a plurality of
tool s and correspondi ng machi ne hours (tine) Then, the nethod transforns
the demand plan into a machine -tinme -based plan according to the route
information in the capacity nodel, and reserves capacity according to the
machi ne-ti me-based plan for the demand plan. BRI EF DESCRI PTI ON OF THE

DRAW NGS The af orenenti oned objects, features and advantages of this
invention will becone apparent by referring to the 7 follow ng detail ed
description of the preferred enbodiment with reference to the acconpanying
dr awi ngsfolhersigdeErglef desarigtiomatf ¢hdi pye beried wobcatimeptt wath
architecture of the system of demand and capacity managenent with

rRCh ne- LT, S65UTACK 80 SO0 R0, EbndL ot ol A e prcsent

i nventi on; |'Ustrates
enbodi ment of the present invention; Fig. 3 is a schematic diagram
i | lustrating Biwe 3tirad egheobtic diagram illustrating the architecture

of the system of demand and capacity management with
machine-time accuracy according to one embodiment of the present
rinvention;

Fig. 2 illustrates the route structure according to an
embodiment of the present invention;

Fig. 3 is a schematic diagram illustrating the strategy of
capacity management according to an embodiment of the present
invention;

Fig. 4 is a schematic diagram illﬁstrating the relation
between the demand and capacity according to an embodiment of
the present invention;

Fig. 5 shows an exémple of demand and capacity management
according to an embodiment of the present invention;

Fig. 6 1s a flowchart showing the process of capacity
reservation according to an embodiment of the present invention;

and



capacity managenent according to an enbodi ment of the present invention;
Fig. 4 is a schematic diagramillustrating the relation between the demand
and capacity according to an enbodi nent of the present invention; Fig. 5
shows an exanpl e of demand and capacity nmanagenent according to an

enbodi nent of the present invention; Fig. 6 is a flowhart show ng the
process of capacity reservation according to an enbodi nent of the present
invention; and Fig. 7 is a flowhart show ng the process of denmand and
capaci ty managenent according to an enbodi ment of the present invention.
DETAI LED DESCRI®TI ONL©OR THEWMNMENTsbRvBato taemiikiorgsspedi Picgnanst éikhece to
the drawings, a higher-level description will first be provided with

regard tgggé @gtﬁaﬁgéﬂ&&' AR 39%01;8 $ounds Ya{rhdyd! t&h ng,d Grandpt her

foundry) one w dely use I's the so- cal ed "build-to-order™

nodel .
invention.

DETAILED DESCRIPTION OF THE INVENTION

Before making specific reference to the drawings, a
higher-level description Qill first be provided with regard to
aspects of the invention.

In foundry (including IC and other foundry) business, one
widely used model is the so-called “build-to-order” model.
There are two typical forms of this “build-to-order” business
model. In one of the forms,. a supplier prepares its capacity
based on actual order, and utilizes the capacity also based on
actual orders. Usually thismodel involves a long term contract.
The supplier gets the benefit of stable capacity utilization
rate, while the customer gets the benefit of stable and short
lead time, and low inventory. However, when there is market
fluctuation, the customer has to suffer the risk.

In another typical form of the build-to-order model, a

supplier prepares its capacity based on its own forecast, and



There are two typical fornms of this "build-to-order” business nodel. In
one of the forns, a supplier prepares its capacity based on actual order,
and utilizes the capacity al so based on actual orders. Usually this nodel
involves a long termcontract. The supplier gets the benefit of stable
capacity utilization rate, while the custoner gets the benefit of stable
and short Jlead tine, and |low i nventory. However, when there is narket
fluctuation, the customer has to suffer the risk. In another typical form
of the build-to-order nodel, a supplier prepares its capacity based on its
own for edddt 128fd1 05 R3RFHLY PRSCEaPRATIE BaSEE G -ack LB oPHRF sdogs
custoner does not have to prom se any long termorder, so it gets the

benefit rpf howe %E&%ﬁ%séi Sky Howevern dhgedownsiideghssthat dhg cust omer
has to suffer unstable and | onger Tead tinme, and thefefore nmay need to

prepare higher inventory. The supplier suffers instability of capacity
utili zat FEnlPRPESINESE dritsas tHaer hiBe KEgids- b ddthbadIcuttHerer i s a

relatively unique foundry business nodel in which a supplier
has to suffer unstable and longer lead time, and therefore may -

need to prepare higher inventory. The supplier guffers
instability of capacity utilization rate.

In contrast with this build-to-order model, there 1is a
relatively unique foundry business model in which a supplier
prepares its capacity based on customers’ demand plans
(customers’ forecast plans), andxutilizeé its capécity'based on
both the demand plans and actual orders. In this model, the
supplier instead of its customers takes the risk of market
fluctuation. The customers éet,the benefite of the long-term
éontract build-to-order model but shift its market fluctuation
risk to its supplier.

From supplier‘s perspective, the third model involves a
greater risk but serves customers better. The pre-requisite of
this model is precise supply chain management. If this can be
done, the suppliex'wouléigain.combetitive advantage against its

competitors to serve the same customers.

10



prepares its capacity based on custoners' demand plans (custoners

forecast plans) , and utilizes its capacity based on both the demand pl ans
and actual orders. In this nodel, the supplier instead of its custoners
takes the risk of market fluctuation. The custoners get, the benefits of
the long-term contract build-to-order nodel but shift its market
fluctuation risk to its supplier. Fromsupplier's perspective, the third
nodel involves a greater risk but serves custoners better. The
pre-requisite of this nodel is precise supply chain managenent. If this
can be done, Theashppre emamsul Br @l PE c GPSILY | Vied Helv RNage T idi nsesSi t s
conpetitors to serve the sanme custoners. 10 To achi eve nore precise supply

chai n NMaNagenBiint idhedat AT EREML OREGIHA t Ben%ﬁls%ﬂamdmag@fy%plbggéa

mat eri al -based or quantity-based nmechani sns are not applicable to this
uni que nodel. The inventors of this invention have found that, in IC
foundry BUsiNessityhbage§ Me@rastl Gid eleneel anmldisdleoker Bhipsuni@ee
machi ne-time consunpti on.
model. The inventors of this invention have found that, in IC
foundry business, the key factor which need precise control is
the machine—time consumption.

A8 described above, this invention proposes a
machine-time-based mechanism for supply chain management to
deal with the above issues, and is believed to be a total solution
for IC fgu.ndry supply chain management and other similar
businesses.

In accordance with an embodiment of the invention, an IC
foundry supply chain management is machine-time based. An
embodiment of the present invention provides a system and method
of demand and capacity management with machine-time accuracy.
The system inciudes an allocation planning module, an order
management module, a capacity model—, and a capacity management

~ module.

The allocation planning module receives a demand plan for

a product from a participating customer. The capacity

11



AS descri bed above, this invention proposes a mnachine-tinme-based nmechani sm
for supply chain nanagenent to deal with the above issues, and is believed
to be a total solution for IC foundry supply chai n nanagenent and ot her
simlar Dbusinesses. In accordance with an enbodi ment of -the invention, an
| C foundry supply chain nmanagenent is nmachine-tine based. An enbodi nment

of the present invention provides a systemand nethod of demand and
capacity managenment with nmachine-tinme accuracy. The systemincludes an

al I ocati on planning nodul e, an order managenent nodul e, a capacity nodel,
and a capackggmemnagendnte nbdahefoifihe athecatieoangl amiiang nbdube r@ecei ves
a demand plan for a product froma participating custoner. The capacity 11

' : f h ' ine-ti.ne-based pl
”a“agemarﬁécflgﬁf%—'&n’ié-%%%e rg;rﬁra%%t Igggc‘%f%{&?? m@%ﬂentr%u)%eﬁggio%attl Ty, Jg>ced pian

. | on 1
accordi ng e route 1n he” capacit F8hd Yeser ves

capacity according to the machine-tine-based plan for the demand pl an.
the capacity model, and reserves capacity according to the

machine-time-based plan for the demand plan.

The order management module receives a purchase order for
the product from a participating customer before a cutoff date,
and the capécity management module rejects an order sent from
other customers before the cutoff date. The capacity management
module transforms the purchase order into a machine-time-based
order according to the route information in the capacity model,
accepts the machine-time-based order and dedreases the
reservation capacity depending on the machine-time-based plan.

The_ capacity management module further releases the
regervation capacity as remmnant capacity if the cutoff date
passes, permits the order management module té receive a second
purchase order for a second product after the cutoff date for
fhe;product, transforms the secqnd.purchase order into a second
machine-time-based order according to the capacity model,
accepts the second machine-time-based order and decreases the

remnant capacity.

12



The order managenent nodul e receives a purchase order for the product from
a participating custoner before a cutoff date, and the capacity managenent
nodul e rejects an order sent from other custoners before the cutoff date.
The capacity managenent nodule transforns the purchase order into a
machi ne-ti me- based order according to the route information in the
capacity nodel, accepts the machine-tinme-based order and decreases the
reservation capacity depending on the machi ne--tine-based plan. The
capacity .managenent nodule further rel eases the reservation capacity as
remant capaciihe rFapeapety mastEgaierd mpaysesnapdiunthen Weiddader anaragenent
nodul e to receive a second purchase order for a second product after the

cutof f - dafLif-0f; st S S adlitle d (eapéLQw%twﬁ éﬁ%&p%@ﬁ@% Qrﬂﬁ{r&nto a

second nachine--tine order according to the capacity nodel, accepts
the second nachine-ti ne-based order and decreases the remant capacity. 12
The capadttFhassagredensenbdinan by fartitepaning gashosanp L BehEni s t o

exchange the reservation capacity to neet a third
purchase order is not compatible with the demand plan.

Further, the system includes a production line to
.manufacture the product according to.the purchase orders, and
a delivery unit to deliver the product.

Fig. 1 illustrates the architecture of an embodiment of a
system of demand and capacity management with machine-time
accuracy.

The system 100 includes a customer side 110 and .a
manufacturer side 120. On the customer side 110, the customer

'111 forecasts its demand plan 112 of at least one product and
trgnsfers‘the demand plans 112 and iésues and sends purchase
ordersrll3 to the manufacturer side 120. The demand plans 112
may contain identification and guantity of the product.

On the manufacturer side 120, the allocation planning
module 121 receives the demand plan 112 from the customer 111,
and generates an allocation plan according thereto. The

allocation plan may be the customer support plan for the product,

13



purchase order sent fromthe participating custonmer if the third purchase
order is not conpatible with the demand plan. Further, the system i ncl udes
a production line to manufacture the product according to.the purchase
orders, and a delivery unit to deliver the product. Fig. 1 illustrates the
architecture of an enbodi nent of a system of denmand and capacity nmanagenent
with machi ne-tinme accuracy. The system 100 includes a custoner side 110
and a manufacturer side 120. On the customer- side 110, the custoner 111
forecasts its demand plan 112 of at |east one product and transfers the

demand ple&fs TEF2TEAITPESTH eGRRRER b ridiss iRt Hds® agyH@ched & Fqthéhe

manuf acturer side 120. The demand plans 112 nay contain identification and

quant ity (e6al,Re . Pr efldch1 108 thELMBIYLACLYT Rhasi €1320palhe Rllieeatd PN
pl anni ng~ nodul e 121 recei ves the demand plan 112 fromihe custoner 111,

and generates an allocation plan according thereto. The allocation plan
may be tBEVERSEBReReShpporT Moarsdlore t Hee pfenatd -segply mismatching

problem in IC foundries, so as to match the custbmer demand with
the capacity supplied by the manufacturer to obtain a highest
demand fulfillment rate and a highest supply utilization rate,
and to satisfy both customers and the maﬁufacturer. In addition,
the allocation planning module 12]; fﬁrther provides a
re-assignment mechanism -i-fo secure and protect committed
capacity if adjustment in the IC foundry occurs, such as the
recipe or equipment pafameters are adjusted.

In additionr, the order manage'mént module 122 receives the
purchase order 113 f.c:r the product from the customer 111, and
arranges capacity to rr;eet customer demand. It should be noted
that the received demand plan 112 and the purchase order 113
should be stored in databases. Since supply chain management
is a complicated job, and the ESCM system is a.serial data process
gystem with .multi—engine (melti-process) and multi-database;
the databases in the ESCM system should be symmetric to avoid

engine crashes or planned results errors. Therefore, a

14



and records rough capacity distribution and schedule for the product. The
all ocation planning nodule 121 nmay provide an inventive nmechanismto solve
t he demand-supply m snmatching problemin IC foundries, so as to natch the
custonmer demand with the capacity supplied by the manufacturer to obtain a
hi ghest demand fulfillnment rate and a hi ghest supply utilization rate,

and to satisfy both custoners and the manufacturer. In addition, the

al I ocation planning nodul e 121 further provides a re-assignnent nechani sm

to secure and protect committed capacity if adjustnment in the IC foundry
occurs, sB¥AMalsFitRel dd@bFeomesdanrBntapabanetetevatetadfadted. the
addition, the order nmanagenent nodul e 122 receives the purchase order 113

for the peptydlal MaHRGeGUIHENERIAd lih@ kol BRGER LAPREID Yyb i TRE!
cust omer dgﬁgnd'. Itaéhoﬁld be no%e% that the recei ved denaég plan 112 and

the purchase order 113 should be stored in databases. Since supply chain
managenentrofeE s (HHAhaSs e PTUHCantREpEESOM siatarse, ateehnalognt a
process systemw th rmulti-engine (multi-process) .and, nulti -database "the

dat abasesin il iECM=3eH-0 shatdihRe: SHFRLLIG P AVOhse . and/or
other information database into symmetrical databases in
-advance.

The capacity can be managed by the capacity management
module 123 using the capacity model 124, as follows. It should
be noted that. the capacity is preferably machine—time oriented
in the present invenﬁion. That is, .representing the capacity
by tools with unit time. Note that IC products in the IC foundry
are discussed in the embodiment, but the present invention can
be applied to many other factories and industries.

The capacity model 124 records the routes of all products
in the IC foundry. The route structure includes a product ID,
route ID, and a plurality of steps as shown in Fig. 2. Each
product has its own route, and each step records the tool and
corresponding machine hours (m-h) spent thereon. Once the
demand plan 112 is received, the route for the product

corresponding to the demand plan 112 is retrieved from the

15



engi ne crashes or planned results errors. Therefore, a 14 symmetri cal

dat abase nechani sm can be enployed to filter the original databases

i ncluding the order database, WP (Wrk in Process) database, product

i nformati on dat abase, technology information database, custoner

i nformati on database, and/or other information database into synmetrical
dat abases in .advance. The capacity can be nmanaged by the capacity
managenment nmodul e 123 using the capacity nodel 124, as follows. It should
be noted that the capacity is preferably machine-tine oriented in the

present i nepatiopmoledti2s, ArePEBseRipddihaagapasehy mb¥ul®0ls Wkl unit
time. Note that 1 C products in, the IC foundry are discussed in the
enbodi men but .the fresent invention can he applied to nmany ot her

factori es%ﬁorc?%é? PEEL PR tOapGERTYE ri’@dEleé’4fP§c‘3?‘%i§utsﬁémfedﬁtlé§ -of all
products in the IC foundry. The route structure includes a product 1D,
route ID, and when utiee | pyrehasé epedas showids nedddived, Bagd cppgdyel, has
its own route, and each step records the tool and
management module 123 manages the capacity according to the
strategy shown in Fig. 3. Before the cutoff date, the capacity
management mc;dule 123 accepts the or'der and commits a delivery
date and gquantity dépending on the demand plan if the order ié
from the participating customer and, otherwise, rejects the
order. After the cutoff date, the capacity management module
123 follows the fi:‘rst in first serve (FIFS) rule to accept a;l
received orders and commits a delivery date ;Lnd a delivery
quantity depending on the remnant capacity. Similarly, the
cutoff date may differ with products, and the cutoff date can
be set as the cycle time for the product or the'cycle time with
extra buffer time.
In the enbodiment, the customer 111 prepares the demand
plan 112 in advance, and transmits purchase order 113 before the
cutoff day, such that the manufacturer side 12 O. can prepare and

retain capacity to meet customer demands of guantity and

delivery date before the cutoff date. To increase the capacity
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correspondi ng machi ne hours (mh) spent thereon. Once the demand plan 112
is received, the route for the product corresponding to the demand pl an
112 is retrieved fromthe 15 capacity nodel 124, and the capacity
managenent nodul e 123 uses the route information to reserve capacity for
the custoner 111. Wien the purchase order 113 is received, the capacity
managenent, nodul e 123 manages the capacity according to the strategy
shown in Fig. 3. Before the cutoff date, the capacity managenent nodul e
123 accepts the order and conmts a delivery date and quantity dependi ng
on the densdiifdtaion,f the amderfacsurkronside paot iopgad i mpecustonentand,
otherwi se, rejects the order. After the cutoff date, the capacity
managenent__noduyl 123.foll o the fi fir e (FIFS) rule to

accept al?ap§%§§£iﬁﬁf SﬁéeF¥S§§He58H%$%§%a£Q%IF%§é§§§%¥%eand a delivery
guantity depending on the. remmant capacity. simlarly, the cutoff date
may differ w tinh pdadiudeba, aned ¢dyencutoimfardatemetdnmoldelset2ascehemegtl e ti ne
f or the product or the cycle tine with extra buffer tine. '

customer demand through a swap mechanism when the purchase order

is not equal to demand plan. In one case, the capacity reserved

for the product in the demand plan or a buffer capacity can be

exchanged to ancther product specified in the purchase order.

It should be noted that if the quantity of the purchase order

is less than the quantit? of the demand plan,.the capacity

reserved for the customer is released after the cutoff date.

The relation between the demand 41 and capacity 42 is shown

in Fig. 4. In Fig. 4, the capacity available to promise (ATP)

is always larger than or equal to the capacity available support

demand (CASD) to protect the customer demand, thus all orders

have sufficient capacity to weet demand. Further, the buffer

can be used for the swap mechanism. When the order is received,

the CASD is decreased and the production line 125 can prepare

material requirement (MR) and start manufacture WIP, work in

process. Note that the sum of the MR and WIP 1s equal to the

order.
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In the enbodi nent, the custoner 11l prepares the demand plan 112 in
advance, and transmts purchase order 113 before the cutoff day, such that
t he manufacturer side 12 0 can prepare and retain capacity to neet

cust oner demands of quantity and delivery date before the cutoff date. To
increase the capacity 16 utilization, the manufacturer side 120 opens the
remmant capacity for all custoners after the cutoff date. In addition, the
capaci ty managenent nodul e 123 can neet customer demand through a swap
mechani sm when t he purchase order is not equal to demand plan. In one
case, the capzciefigorgserivede rfagred hbapridausitiat ibe cdenbad ppandorta buf f er.
capacity can be exchanged to anot her product specified in the purchase

9¢, nof ed that rcka% e guanti ty, of Lhechir chase

order. Ly i ond g

| ess thah i elﬁua:tﬁty of ﬁepgenan plan, "t'he capacCity  Treser or the
custoner is released after the cutoff date The rel ation betmeen the demand
41 and chpacidatid ipgoskewn can ke guorditdredriby, the thetcmpacthyocayhi | abl e
to promse (ATP) is always larger than or equal to the capacity avail abl e

support a network, suchh as Internet.

Fig. 5 ghows an e:;cample of demand and capacity matiagement .
The capacity management module 123 follows the demand plan to
accept the purchase order before the cutoff date. After the
cutoff date,the CASD is released and the capacity management
module 123 can accept all customer orders and serve in FIFS.
Since the present invention is machine—time oriented, the
available machine hours of corresponding tools recorded in the
route for the product are increased when the dASD is released.'
rThe released machine hours of respective tools meet other .
products. In this manner, the total capacity can.be used
efficiently up to 100% after the cutoff date.

.As described abcave, the preduction line 125 follows the
rules described in the Fig. 4 to prepare material requirement
and manufacture the product when the purchase order is received.
During the production period, several functions can be ﬁerformed

in the production line 125 to ensure the capacity of each

18



demand (CASD) to protect the custoner demand, thus all orders have
sufficient capacity to neet demand. Further, the buffer can be used for
the swap nmechani sm When the order is received, the CASD is decreased and
the production line 125 can prepare material requirenent (MR) and start
manuf acture WP, work in process. Note that the sumof the MR and WP is
equal to the order. 17 It also should be noted that the situation of the

| C product corresponding to the purchase order, such as the stage of
fabrication process, can be nonitored by the custoner t hrough a network,
such as |FALgFPREY, raungi mEt ghels dnl Exarp ol thewindabnd dggackeyple, .
managenent. The capacity nanagenent nodul e 123 follows the demand plan to

accept the pus {é}gse dé)n%?h fswﬁlatc,hsecgaeﬁeaa&s f!&talaetﬁﬁ gyteffodate,

the CASD is re e capaci ty managenent can accept al
custoner orders and serve in FIFS. Since the present invention is
machi ne- SRR CEAtRPAUCHS Caly Bl aaidiiateonddrssdat e agithesoddiay t ool s

recorded in the
if the situation, such as the recipe and eqguipment of the IC

foundry is changed or a hot run order is taken.

After the products are manufactured, the
warehouse/delivery unit 126 forwards the products to the
customer 111 or other factories as specified by the customer 111.
it should’ be noted that the warehoﬁse/delivery unit 126 may
perform automatic pick, pre-pick, and other .funct-ions to allow
the customei‘ to change the specified lo_c:atioﬁ and factory before
the products are transferred.

Fig. 6 shows the process of capacit.y"r.eservation according
to an embodiment .0f the present invention. In stép 861, the
allocation planning module 121 receives the demand plan 112 from
a customer 111. Then, in step $62, the participation status of
customer 111 is checked.

If the customer 111 is not a participating customer, (No
in the $62), in step 863, the demand plan 112 is rejected. If

ves (Yes in the S62), in step S64, the demand plan 112 is
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route for the product are increased when the CASD is rel eased. The

rel eased nmachi ne hours of respective tools neet other products. In this
manner, the total capacity can be used efficiently up to 100t after the
cutof f date. As described above, the production line 125 follows the rules
described in the Fig. 4 to prepare material requirenment and manufacture

t he product when the purchase order is received. During the production
period, several functions can be performed in the production |ine 125 to
ensure the capacity of each 18 custoner, and match the delivery comm tnent
dat e. Fortesmaprianed dritoozha dntephani wht e diel rmddgted indofrimattiba MPS
date to ensure the products can be manufactured on the date w thout del ay

i f the situptd onye UG a8 ) NEEEE PSsandequipaent of, the | G foundry is
changed or a hot run order’is taken. After the products are manufactured,
the warehouse/ delivery unit 126 forwards the products to the custoner
111 or otF&i¥athoressrastipecidnasd tyyis mhatlstdidr itIdan siupmshouktebe
noted that the warehouse/delivery unit 126 may ‘
demand plan 112. If not {No in step S65), in step 863, the demand
plan 112 is rejected. If yes (Yes in step 865}, in step S66,
the capacity is reserved for the demand plan 112 of the customer
111. The ratio of capacity for reservation can set according
to the field of the manufacturer.
Fig. 7 shows the process of demand and capacity management
according to the present invention.
First, in step 871, the capacity management module 123
checks whether the cutoff date has passed. If no (No in step
571), in step 572, the purchase order 113 is received from the
participating customer. Before the cutoff date, orders from
other customers are rejected. Then, in step 873, the purchase
order 113 is transformed into the purchase order with machine
hour information using the capacity model 124.
Afterward, in step S74, the purchase order 113 is checked

for conformation with the demand plan. If no (No in step S74),

in step 875, the swap mechanism enables exchange of reservation
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perform automatic pick, pre-pick, and other functions to allow the
custoner to change the specified |ocation and factory before the products
are transferred. Fig. 6 shows the process of capacity' reservation
according to an enbodi nent of the present invention. In step S61, the

al I ocation planning nodul e 121 receives the demand plan 112 from a
custoner 111. Then, in step S62, the participation status of custoner ||
is checked. If the customer Il is not a participating customer, (No in
the S62), in step S63, the demand plan 112 is rejected. if vyes (Yes in the
S62), i nCaPeplispLon KbedRwERER Yt AFIEr113- 19T Vafisf BeFeid iS¥E® SA&)demand
plan with machi ne hour information using the capacity nodel 124.

Aftervard, LfeStens See thep é&@ké%&:@ﬂﬁ@fd’%ﬂ@@eﬁ%@@c ¥ §1g¢heeked i f
it can support” the demand pl an I not (No in step S65) , in step S63,

the demand plan 112 is rejected. If yes (Yes in step S65) in step S66,
t he capa@feyeased essoFddngoko tihe E‘éﬁ%ﬁs%l%’ﬁieﬂz H?elfq*éfié%ﬂét@%rsteml The

ratio of capacity for reservation can set according
877, the related materials are prepared, and in step 578, the

production line starts to manufacture the products, such as IC
products correspondi'ng to the purchase order using the assessed
capacity. After the products are completed, in step 879, the
warehouse/delivery unit 126 may forward the products t-o the
customer 111.

In addition, if the cutoff date passes (Yes _in the 871),
in the step 880, the remnant CASD of the customerllli is released
into the remnant capacity, and in step S81, all customer orders
are received and served by FIFS. Then, in stﬁep 582, the purchasé
order is transformed into ‘a;_he purchase order with machine hour
information using the capacity model 124. Then, in step 583,
the remmant capacity. is decreased according to the purchase
order. Thereafter, in step 877, related materials are prepared,
and in step 878, the production line starts to manufacture the

products using the assessed capacity. After the products are
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to the field of the manufacturer. Fig - 7 shows the process of demand and
capacity managenent according to the present invention. First, in step
S71, the capacity nmanagenent nodul e 123 checks whet her the cutoff date has
passed. if no (No in step S71), in step S72, the purchase order 113 is
received fromthe participating custoner. Before the cutoff date, orders
from other custoners are rejected. Then, in step S73, the purchase order
113 is transforned into the purchase order with nmachine hour information
using the capacity nodel 124. Afterward, in step S74, the purchase order
113 is chéeRelete¢dr TondePmE7dn Wit hwahehdepeifie bl eery | fnhd LR6 mayst ep
S74), in step S75, the swap nechani sm enabl es exchange of reservation 2 Q

capacity %Q£w£g§1gﬂgggﬁggxggp%r %%%-ap%t%ﬁér<¥§§.in step S74) in step 576,

t he CASD correspondi t he demand an 112 1s decreased according to
the purchase order. Thereafter, in. step 577, the related materials are
prepared, and Af BtePFBIAY, g prlor et toam |dmd metred ©D demahdceude t he

products, such as IC .
capacity management with machine-time accuracy according to the

present invention, capacity can be based on machine hours-, and
managed accurately. In addition,r using the proposed new
business model of supply chain management for IC foundries and
the ESCM system implemented according to the new business model,
the customers capacity may be satisfied according to a demand
plan and products as per requirements, and the plaﬁned result
of the ESCM system is achievable and can be readily implemented
in IC foundry environments, thereby satisfying requirements of
customers and manufacturers.

Although the present invention has been described in its
preferred embodiments, it is not intended to limit the invention
to the precise embodiments disclosed herein. Those who aré
skilled in this technology can still make various alterations
and modifications without departing from the scope and gpirit

of this invention. Therefore, the scope of the present invention
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products corresponding to the purchase order using the assessed capacity.
After the products are conpleted, in step 579, the warehouse/ delivery
unit 126 nmay forward the products to the custoner 111. In addition, if the
cutof f date passes (Yes in the S71), in the step S80, the remant CASD of
the custonmer 111 is released into the remant capacity, and in step S81,
all custoner orders are received and served by FIFS Then, in step 582, the
purchase order is transforned into the purchase order with nachi ne hour
information using the capacity nodel 124. Then, in step 583, the remant
capaci ty sbaldebeedsiethatantddingdarddibypitec haitowdnderlaiiened teeirin step
S77, rel ated naterials are prepared, and in step 578, the production |line
starts to, éga acture the products using the assessed capacity. After the
products a conpleted in step S79, the warehouse/delivery unit 126
may' forward the products to the customer 111. As a result, using the
system and net hod of demand a-ad capacity managenent with machine- tine
accuracy according to the-
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present invention, capacity can be based on machi ne hours, and nanaged
accurately. In addition, using the proposed new business nodel of supply
chai n managenent for IC foundries and the ESCM system i npl enent ed
according to the new busi ness nodel, the custoners capacity my be
satisfied according to a demand plan and products as per requirenents, and
the planned result of the ESCM systemis achi evable and can be readily

i nplenented in IC foundry environnents, thereby satisfying requirenents of
custoners and manufacturers. Al though the present invention has been
described in its preferred enbodinents, it is not intended to limt the

i nventi omhatoithelpimed Ses enbodi nents di scl osed herein. Those who are
skilled in this technology can still make various alterations and
npdifications wi t hout departing fromthe scope and spirit of this

i nvention. refofe, e scope of thecﬁres i_nvention_22 shal

defi ned and p ot ected 16@ The ¥7 1 SV SRE Ry érﬁlﬁjia\?ﬁmgﬁjts 23

comprising:

an allocation planning module to receive a demand plan for
a product from a participating customer;

a capacity model having route information for the product,
wherein the route information identifies a plu.rality
of tools and corresponding machine time; and

a capacity‘management module to transform the demand plan
inte a machine-time-based plan according to the route
information in the capacity model, and to reserve

capacity according to the machine-time-based plan:

2. The system of claim 1 further comprising an order
management module to receive a purchase order for the product

from the participating customer before a cutoff date.

3. The system of claim 2 wherein the capacity management
module is configured to transform the purchase order into a

machine-time-based order according to the route information in



What is Cainmed is: 1. A systemfor demand and capacity managenent,
conprising: an allocation planning nodule to receive a demand plan for a
product froma participating customer; a capacity nodel having route
information for the product, wherein the route information identifies a
plurality of tools and corresponding nmachine time; and a capacity
managenment nodule to transformthe denmand plan into a machine-tine-based
plan according to the route information in the capacity nodel, and to
reserve capacity according to the machine-tine-based plan: 2. The system

of clai m ltferédieic iGONRLESLNg adReBEdehe RBAAGSOEN] a0dul €110 Fecei Ve, a

nd
purchase order for the product fromthe participating custoner pefore a
cutoff date. 3. The system of claim 2 wherein the capacity management
modul e is %eo‘fﬁ‘?agi?r edt¥‘6 t FETSTOEhe plrRhably or dependtimoa on the
machi ne-ti me- based order according to the route information in 24

machine-time-based plan.

4. The system of claim 3 wherein the capacity management
module is configured to reject orders sent from nonparticipating

customers before the cutoff date.

5. The system of claim 4 wherein the capacity management
module is configured to release the reservation capacity as

remnant’ capacity after the cutoff date.

6. The system of claim 5 wherein the order management
module is configured to receive a second 'purchase order for a

second product after the cutoff date for the product .-

7. The system claim 6 wherein the capacity management
module is configured to transform the second purchase order into
a second machine-time-based order according to the capacity
model, accept the second machine-time-based order, and decrease

the remmant capacity.
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the capacity nodel, accept the machine-tine-based order, and decrease the
reservation capacity depending on the nachine-tinme-based plan. 4. The
system of claim3 wherein the capacity managenent nodule is configured to
rej ect orders sent fromnonparticipating customers before the cutoff
date. 5. The systemof claim4 wherein the capacity managenent nodule is
configured to release the reservation capacity as remant' capacity after
the cutoff date. 6. The systemof claimb5 wherein the order managenent
nodul e is configured to receive a second purchase order for a second
product after the cutoff date for the product. 7. The systemclaimb6
wherei n the capaci threnfirdgeinedt claddd whesetorifiggorpdet by tmamsfenent he
second purchase order into a second machine-ti ne- based order according to

h on d [ X d
the capaciddldmdelonBererly w%ﬁﬁlﬁ% ar@&;yyﬁg ﬁé I%gllegn gﬁ\%ﬁge tar{‘  the

decrease the remmant cCapacity. 25 8 stemo

capacity managenent
reservation capacity to meet a third purchase order sent from

a participating customer if the third purchase order is not

compatible with the demand plan.

S. The system of claim 2 further comprising a production

line to manufacture the product according to the purchase order.

'10. The system of claim 9 further comprising a delivery .

unit to deliver the product to the participating customer.

11. The system of claim 2 wherein the cutoff date ig the

c¢ycle time for the product.

12. The system of claim 2 wherein the cutoff date is the

cycle time for the product with extra buffer time.

13. A method of demand and capacity management with
machine-time accuracy, comprising the steps of:
receiving a demand plan for a product from a participating

customer;
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nodul e is configured to utilize a swap nmechani smto exchange the
reservation capacity to neet a third purchase order sent from a
participating custonmer if the third purchase order is not conpatible with
t he demand plan. 9. The systemof claim2 further conprising a production
line to manufacture the product according to the purchase order. 10. The
systemof claim9 further conprising a delivery, unit to deliver the
product to the participating custoner. 11. The system of claim 2 wherein
the cutoff date is the cycle tinme for the product. 12. The system of claim
2 wherein t he cutvoidimaeesmsictiliy oydd e heivies fruuttehen peodaict omifidr eler a
buffer time. 13. A nethod of denmand and capacity nmanagenent with

machi ne-ti e accur agy,GAIPI 8L PG: 4 NELS! ¢B5,81 4 /:20slxl g a detmd plan for
a product froma partrcipating ~custoner; providing a capacity nbde
having route information for the product, wherein the route information
records a plurality of tools and corresponding machine time;

transforming the demand plan into a machine-time-based
plan according to the route information in. the
capacity model; and

reserving capacity according to the machine-time-based

plan.

14. The method of claim 13 further comprising receiving
a purchase order for the product from the participating customer

before a cutoff date for the product.

15. The method of claim 14 furthe:; comprising
transforming the purchase order into a machine-time-based order .
accordingv to the route information in the capacity model, »
accepting the machine-time-based order, and decreasing the

reservation capacity depending on the machine-time-based plan.

16. The method of claim 15 further comprising rejecting

an order sent from other customers before the cutoff date.
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plurality of tools and correspondi ng machine tine.; transform ng the demand
plan into a machi ne-ti ne-based plan according to the route information in
the capacity nodel; and reserving capacity according to the

machi ne-ti me-based plan. 14. The nethod of claim 13 further conprising
receiving a purchase order for the product fromthe participating custoner
before a cutoff date for the product. 15. The nethod of claim 14 further
conprising transform ng the purchase order into a machine-tine-based order
according to the route information in the capacity nodel, accepting the

machi ne-ti me- based order, and decreasing the reservation capacity
dependi ng on the midts Aethpeot HasHd pisak urtber TREMREL HdAT oF S LERF HRY 5
further conprising rejecting an order sent from other custoners before the

cutof f dalig ehelfatibg %Q@&pfasclx@nmal& EHb‘éE%yCQF\%kStHQ &et&psing the
reservation capacity as remant capacity after the” cutof

date passes.
18. The method of claim 17 further comprising receiving

a second purchase order for a second product after the cutoff

date for the product.

15. The method o©of c¢claim 18 further Ccomprising
tr_ansforming the second purchase order intco a second
machine-time-based order accofding to the capacity model,
accepting the second machine-time-based order, and decreasing

the remnant capacity.

20. The method of claim 14 further comprising performing
2 swap mechanism to exchange the reservation capacity to meet
a third purchase order sent from the participating customer if

the third purchase order is not compatible with the demand plan.'

21. The method of claim 14 further comprising

manufacturing the product according to the purchase order.
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date passes. 18. The nmethod of claim 17 further conprising receiving a
second purchase order for a second product after the cutoff date for the
product. 19. The nmethod of claim 18 further conprising transform ng the
second purchase order into a second nmachine-tine-based order according to
the capacity nodel, accepting the second nmachi ne-ti ne-based order, and
decreasing the remmant capacity. 20. The nethod of claim 14 further
conprising performng a swap nechanismto exchange the reservation
capacity to neet a third purchase order sent fromthe participating
custonmer if the third purchase order is not conpatible with the demand
pl an. 21. The 3%t hG@eoheihed mi1glalmt e £ uEdhsE SPHET MBFRE L8 W VHG 2%he
product according to the purchase order. 28 - 22. The nmethod of claim 21

further qg{@gx%d%&td%i ¥ELLng; bhe: s odust b parti ci pating customer. 23
(0]

The neth of .claim1l.4 whereih the cutoff date is the
23. The method of claim 14 wherein the cutoff date is the

cyele time for the product.

24. The method of claim 14 wherein the cutoff date is the

cycle time for the product with extra buffer time.

25. 1A system of demal-'ld' and capacity management in an IC

foundry, comprising:

an allocation planning module to receive a demand plan
corresponding to an IC product from a participating
custome_r ;

a capacity model having route information of the IQ
product, wherein the route information records a
plurality of tools and corresponding machine time;
and

a capacity management module to transform the demand plan

into a machine-time-based plan according to the route
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cycle tinme for the product. 24. The nethod of claim 14 wherein the cutoff
date is the cycle tine for the product with extra buffer tine. 25. A system
of demand and capacity nanagenent in an IC foundry, conprising: an

al l ocation planning nodule to receive a demand plan corresponding to an IC
product froma participating custoner; a capacity nodel having route
information of the IC product, wherein the route information records a
plurality of tools and correspondi ng machine tine; and a capacity
managenent nodul e to transformthe demand plan into_a nmachine-tine-based

pl an according to PW@OFEGFéOQQ5Fhf6PﬁBI?%ﬁ?q%$3fh@oéﬁﬁaci?%gnﬁﬁﬁﬁﬁrthd

reserve capacity according to the machi ne-tine-based plan. 26. The system

of claim 25 furthergaREi,ShRgoAR &4 des tHERRGeNBR- tTREUHS 40 tacei ve a
pur chase order corresponding to

26. The system of claim 25 further comprising an order
management module to receive a purchase order corresponding to
the IC product from the participating customer before a cutoff

date of the IC product.

27. .The system of claim 26 wherein the capacity managemer_lt
module further transforms the purchase order into a
machine-time-based order according to the route information in
the capacity model, accepts the machine-time-based order, _ and
decreasesr the =regervation capacity dependi:qg on the

machine-time-based plan.

28. The system of claim 27 wherein the capacity management
module further rejects an order sent from other customers before

the cutoff date.

29. The system of claim 28 wherein the capacity management
module further releases the reservation capacity as remnant

capacity if the cutoff date passes.
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the I C product fromthe participating custoner before a cutoff date of the
| C product. 27 . The systemof claim26 wherein the capacity managenent
nodul e further transfornms the purchase order into a nachine-tinme-based
order according to the route information in the capacity nodel, accepts
t he machi ne-ti me-based order, and decreases the reservation capacity
dependi ng on the nmachi ne-ti ne-based plan. 28. The system of claim 27
wherein the capacity managenent nodule further rejects an order sent from
ot her custoners before the cutoff date. 29. The system of claim 28 wherein
t he capacity nanagfnent nmodul_e ;urther releaseié%pe reservation c%pacity

i

as remant chacitiF iSSHE Oft 617 at e PHESY O¥FETTRENEIENEMof cl ai m

29 wherein the order managenent nodule further receives a second purchase

order cofs@sporirtter! @caeseeans ddeqidgusichafebriee evkotbpdatienef the IC
product. 31. The system of claim 30 wherein the capacity nanagenent

to a second IC product after the cutoff date of the IC product.

31. The system of claim 30 wherein the capacity management
module further transforms the second purchase order into a
second machine-time-based order according to the capacity
model, accepts the second machine-time-based order, and

decreases the remmant capacity.

32. The systemof claim 26 wherein the capacity management
module further utilizes a swap mechanism to exchange the
regservation capacity to meet a third purchase order sent from
the participating customex if the third purchase orde? is not

compatible with the demand plan.

33. The systemof claim 26 further comprising a production
line to manufacture the IC product according to the purchase

order.

34. The system of claim 33 further comprising a delivery

unit to deliver the IC product to participating customer.
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nodul e further transforns the second purchase order into a second

machi ne-ti me- based order according to the capacity nodel, accepts the
second machi ne-ti me-based order, and decreases the remant capacity. 32.
The system of claim 26 wherein the capacity managenent nodul e further
utilizes a swap nechanismto exchange the reservation capacity to neet a
third purchase order sent from the participating custoner if the third
purchase order is not conpatible with the demand plan. 33. The system of
claim26 further conprising a production line to manufacture the IC

br oduct - accordi ng g, Lhe, B £8ase,; 105 dSine.3n The syssemal £hial ana3

further conprising a Ivery unit to deliver the I C product to
participating custonmer. 31 35. The system of claim26 wherein the cutoff
date is theleycies tiowe ther fdrhelymtoduct. 36. The system of claim 26 wherein
the cutoff date is the cycle tinme for the product with extra buffer tine.

36. The system of claim 26 wherein the cutoff date is the

cycle time for the product with extra buffer time.

- 37. A method of demand and capacity management in an IC
foundry, comprising the steps of:
receiving a demand plan corresponding to an IC product from
a participating customer;
pfovidir@;a capacitywnodel having route informatiqn.of the
IC product, wherein the route information records é
plurality of tools and corresponding machine time;
transforming the demand plan into a machine-time-based
plan according to the route information in the
capacity model; and
reservinglcapacity according tq the machine-time-based

plan.
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37. A nethod of demand and capacity nmanagenent in an IC foundry,
conprising the steps of: receiving a demand plan corresponding to an IC
product from a participating custonmer; providing a capacity nodel having
route information of the I C product, wherein the route information records
a plurality of tools and corresponding machine tinme; transformng the
demand plan into a nmachine-tine-based plan according to the route
information in the capacity nodel; and reserving capacity according to the
machi ne-ti me-based plan. 32 38. The nmethod of claim 37 further conprising

receiving a gurchase order corresponding to the | C product fromthe
partici pati ng®custRrEFTADE gledioP? bardes ampnieinoaraeivedeg The
nmet hod of claim 38 further conprising transform ng the purchase order into

a machi Bephir®@m=has e Rrdeior RS NG 1o t bRer QU Sldhptimekign ithd he

capaci ty nodel
participating customer before a cutoff date of the IC product.
39. The method of claim 38 further comprising
transforming the purchase order into a machine-time-based order
according to the route information in the capacity model,
accepting the machine-time-based order, and decreasing the

reservation capacity depending on the machine-time-based plan.

40. The method of claim 39 further comprising rejecting

an order sent from other customers before the cutoff date.

41. The method of claim 40 further comprising releasing
the reservation capacity as remnant capacity if the cutoff date

passes.

42. The method of claim 41 further comprising receiving
a second purchase order corresponding to a second IC product

after the cutoff date of the IC product.

43. The method of claim 42 further comprising

transforming the second purchase order into a second
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accepting the machine-tinme-based order, and decreasing the reservation
capacity dependi ng on the nmachi ne--tine-based plan. 40. The nethod of claim
39 further conprising rejecting an order sent from other customers before
the cutoff date. 41. The method of -claim40 further conprising rel easing
the reservation capacity as remmant capacity if the cutoff date passes.

42. The nethod of claim4l1l further conprising receiving a second purchase
order corresponding to a second |IC product after the cutoff date of the IC
product. 43. The method of claim42 further conprising transformng the
second puratiase-drider-besed cowdeondcc88darghitve- there degsed tor deedatcor di ng
to the capacity nodel, accepting the second machi ne-tinme-based order, and

decr eas “Qccée;hfi:{r{i@ﬂénée%%%ééh i Iﬂe“-:ti?&e-ﬂ”éf‘ste*&ﬁgraferc' gLy é%gc:f:é%émé
conprising performng a swap TBChani SMto 6xc ange fhe reservation
capacity to nmeet a third purchase order sent fromthe participating

cust oner fHe remnant capacity.

44. The method of claim 38 further comprising performing
a swap mechanism to exchange the reservation capacity to meet
.a third purchase order sent from the participating customer if

the third purchase order is not compatible with the demand plan.

45. The method of claim 38 further comprising

manufacturing the IC product according to the purchase order.

46. The method of claim 45 further comprising delivering

the IC product to participating customer.

47. The method of claim 38 wherein the cutoff date is the

cycle time of the IC product.

48. The method of claim 38 wherein the cutoff date is the

cycle time of the IC product with extra buffer time.

49. A method of IC product manufacturing, comprising the

steps of:
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the third purchase order is not conpatible with the demand plan. 45. The
nmet hod of claim 38 further conprising manufacturing the |IC product
according to the purchase order. 46. The nmethod of claim45 further
conprising delivering the I C product to participating custonmer. 47. The
met hod of claim 38 wherein the cutoff date is the cycle tine of the IC
product. 48. The nethod of claim38 wherein the cutoff date is the cycle
time of the I1C product with extra buffer tinme. 49. A nethod of |C product

manuf act uri ng,. gg{q)ﬁ%y]rﬂ%&&ug% g? o@resﬁfbﬂcﬁﬂé’ 1%/' n%gl %ﬁg{ Omgr EPkaly

correspondi ng Fo an rom a partici prow ding a
capacity nodel having route information of the |C product, V\/nerel n the
route information eepartscEpaplng afustyomsdr t ool s and correspondi ng nmachi ne
time; transformng the demand plan into a nmachi ne-ti ne-based plan

according to fh& fouyle,i M@} pBsLR ﬁgﬁlng route information of the

IC product, wherein the route information records a
plurality of tools and corresponding machine time;

transformiﬁg the demand plan into a machine-time-based
plan according to the route information in the
capacity model;

reserving capacity according to the machine-time-based
plan;

receiving a purchase order corresponding to the IC product

rom the participating customer before a cﬁtoff daté
of the IC product;

_transfomin‘g the purchase order into a machine-time-based
order according to the route infomaﬁion in the
capacity model;

accepting the machine-time-based order and decreasing the
reservation capacity depending on the

machine-time-based plan; and
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capaci ty nodel
pl an; receiving a purchase order corresponding to the |IC product

participating custonmer before a cutoff date of the |IC product;

transform ng the purchase order into a nachine-tine-based

to the route information in the capacity nodel; accepting the

machi ne-ti me- based order and decreasing the

on the nmachine-tinme-based plan; and 35 manufacturing the |IC product’

corresponding to the purchase order usin% t he assgssed cagacit
met hod of cl aifAS FUERBE WPl REM He &

custoners before the cutoff date; releasing the reservation

from ot her

So.

SEEFSPERIIDT &%

capacity as rem"'antof;@eﬂa(ﬂéi}hgf fthe assessed capacity.

50. The method of claim 49 further comprises the steps of:

rejecting an order sent from other customers before the
cutoff date;

releasing the reservation capacity as remnant capacity if
the cutoff date passes;

receiving a second purchase order corrgsponding to a second
IC product after the cutoff date of the IC product;

transforming the second purchase order intec a second
machine-time-based order according to thé capacity
medel; and

accepting the second machine-time-based order and

decreasing the remnant capacity.

51. The method of IC product manufacturing as claimed in

claim 49 further comprising performing a swap mechanism to

exchange the reservation capacity to meet a third purchase order

gsent from the participating customer if the third purchase order

is not compatible with the demand plan.
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the cutoff date passes; receiving a second purchase order corresponding to
a second |1C product after the cutoff date of the IC product; transformng
t he second purchase order into a second machi ne-ti ne-based order according
to the capacity nodel; and accepting the second machi ne-ti ne-based order
and decreasing the remmant capacity. 51. The method of |C product

manuf acturing as clained in claim49 further conprising performng a swap
mechani smto exchange the reservation capacity to neet a third purchase
order sent fromthe participating custonmer if the third purchase order is

not conpatible with the demand plan. 36 52. The nethod of | r odyct
manuf act uri ng &2 -cl APATERTHPY Ofaf MBS WMidr &PR ﬁ&tﬁﬁfﬁﬁfa%aﬁ IEGRE cyel e

time of the I1C product. 53. The nethod of |IC product manufacturing as
clai med ig1a6kRia® 4Bcvhes eire the ottt ofdt date Hre theleyeliaet ofe tok time 1 C

product.

53. The method of IC product manufacturing as claimed in
claim 49 wherein the cutoff date is the cycle time of the IC

product with extra buffer time.

54. An IC product produced according to the IC product

manufacturing method of claim 49.

55. &n IC product produced according to the IC product

manufacturing method of claim 50.

56. An IC product produced according to the IC product

manufacturing method of claim 51.

57. An IC product produced according to the IC product

manufacturing method of claim 52.

58. An IC product produced according to the IC product

manufacturing method of claim 53.
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product with extra buffer time. 54. An | C product produced according to the
| C product manufacturing nethod of claim49. 55. An | C product produced
according to the I C product manufacturing nmethod of claim50. 56. An IC
product produced according to the I C product manufacturing method of claim
51. 57. An I C product produced according to the |IC product nmanufacturing
met hod of claim52. 58. An I C product produced according to the |IC product
manuf acturi ng met hod of claimb53. 37 59. A nmethod of |C product
manuf act uri ng managenent conprising: allocating a pre-specified nunber of

products to p rt|C| atlgg gus%ugE%dgeggegéf%Eggfgghg%géé ! E% . dates

based on order s~ “speci orders provi pa |ng
cust oners;
comprising:

allocating a pre-specified number of ?rodudts to
~participating customers;

specifying delivery commiﬁment dates based on orders
specified in purchase orders providgd by participating
customers;

‘defining an equipment use schedule for customer-specific
product hapdling; and

scheduling product handling and shipment to be performed

upon completion of product manufacture.

60. The method of claim 59, wherein allocating a
pré—specified number of products is performed an a manner
analogous to travel service allocation in the airline industry,

~ wherein specifying delivery commitment dates is performed in a
manner analogous to Global Express company scheduling, wherein
defining an equipment use schedule is performed in a manner

analogous to customer handling in by a Teppanyaki restaurant
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defining an equi pnment use schedul e for custoner-specific product handling;
and schedul i ng product handling and shi pnent to be perfornmed upon
conpl eti on of product manufacture. 60. The nethod of claimb59, wherein
allocating a pre-specified nunber of products is perforned an a nanner
anal ogous to travel service allocation in the airline industry, wherein
specifying delivery commtnent dates is perforned in a nmanner anal ogous to
G obal Express conpany schedul ing, wherein defining an equi pment use
schedul e i erformed in a manner.  anal ogous to custoner handling in by a
Teppanyaki® egtst éﬁﬁaﬂ?eﬁgl%h%ql}e%%é’Fé’%Hc§cH§H§iLFH§ PRSI PPRIE $5g” and
shi pnment is perforned anal ogous to scheduling by an CEMwith a retailer. 39
performed analogous to scheduling by an OEM with a retailer.
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