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In recent years, many enterprises or manufacturers

introduced the concept of Tsupply chain” to
grate their internal and external resources. The
ly chain® considers functions of purchase of
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capacity is relatively high.
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taken, it is inmportant for manufacturing systens to deliver products for
clients on tinme. Therefore, the delivery date becones crucial to assure
clients when they can receive the product they ordered. Many commerci al

supply chain solution providers provide packaged systens for clients to

install and follow, ,such as i2 technolo 0 DEXA Inc. For a
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factory or conventional supply chain, delivery dates tor

product s.grerdesi gaedntopbedasti AREdogaeeeding to a custonized al gorithm
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- and materials for a production plan. The production
scheduling engines provide a master production schedule
(MPS) as the production target for the manufacturer or
factory to follow.

Fbr conventional supply chain, delivery dates for
products are designed to be estimated according to a
customized algorithm that introduces critical factors of
the manufacturing. system. More specifically,l the

lcfitical factors, i.e. the *“control factors,” of the
customized algorithm are usually bottleneck factors for
the manufacturing system. A forecasted result, i.e. a
forecésted delivery date, <can be ~obtained by the
algorithm with the control . factors determined.
Accordingly, the control factors serve as a key input
parameter of the production scheduling engines.

However, for the purpose of management 1in a
manufacturing system, it is a dilemmz to meet both the
future production target and the forecasted results of
current actual production. In a production system, e.g.
an IC foundry, a cycle time for the IC product is

generally applied as the control factor of the production



an I C foundry, a cycle tine for the IC product is generally applied as the
control factor of the production 2 scheduling engine, i.e. a plan engine
130 as showmn in FIG 1. The plan engine 130 generates a production
schedul e, i. a plan, for a work-in-process (WP) 110 in the production

e.
system 1 n . WP 110 and N d pagi t f the WP
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used in euiRut BLANEI RAmRBNAGEFBRicY Obfa PheduRijearn sysd etelivery
date increases, but the delivery date target requested by
the client may be delayed. On.the other hand, when the
cycle time is set to meet the delivery date target,
production can be improved to achieve the request of the
client; but the gquality and accuracy.of the forecasted
delivery date is unavoidably impacted. Generally, the
planner determines the control factor to a fixed value by
experience as a compromise between the future production
target and the forecasted results of current actual

production. There is no effective method for the planner

to determine the control factor.

SUMMARY OF THE INVENTION

Accordiﬁgly, an object of the invention is to
provide a system and method of control factor management
to obtain a dynamic control factor for a plan engine used
in output planning management for a production system.
With the present invention, the planner can determine the
control factor with respect to both the current actual
control factor and the delivery ate target of the

product. Thus, both forecast gquality ot the plan engine



Wth the present invention, the planner can determne the

control factor

wWth respect to both the current actual control factor and the delivery

date target of the product. Thus, both forecast quality of the plan engine
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In another embodiment, a computer-implemented system

for output planning with control factor management in a

production system is provided. A plan engine 1is

programmed to receive an order for a product, reserve a

capacity for the order .based on a capacity model that

considers a plurality of capacity vectors in the

production system, and -generate a plan for the WIP of the

order according to a control factor. A control

factor

management module adjusts the control factor of the plan

engine according to a current value of the control factor

in the production system, a target value of the

factor, and a priority of the WIP.

control

Preferably, the control factor management module has

a database to store a plurality of historical

contrel

factors for the WIP, and a production monitor module to



managenent nodul e adjusts the control factor of the plan engine according
to a current value of the control factor in the production system a
target value of the control factor, and a priority of the WP. Preferably,
tpeh_ control factor managenment nodule has a database to store a plurality
o] i stori

al control__factors for the P, pr I on itor nodul e
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pl anning with control factor managenment in an IC foundry is provided. A

capaci t y comgehtconsiger ofg ehel woaltirtl ofactepaciayiatest ofgom the | C
foundry is provided. Wen receiving an order for an IC product, a control
factor isdjpsteddedntoprlt hiectCrproduct. A target value of the control

factor for a work-in-process (WP) of the IC prodyct is provided, and a-
current val ueI#f ?hélgorﬁwherf aBlBPALBRthe v B'S Otdne%Pé fBuhary is

detected. _.Then, the.control factor is adjusted, accordi t he_current
val ue of PEREDNEBAL Mo £ar- 2l (Hecar g@?nég?ﬂgngf thé" Q%%t ’?8}51’1?5& or, and

gag;goghg¥h§20%§%eglp'An%$ aéiéyéﬁ?déf”céﬂ%?dégﬁhﬁfaBﬁfu?égffyiéfgenerated

~Tcapaci'ty ‘no according to the adjusted control” factor. One

feature ofan;eybogimEdts ofi nt e Pr §8enfoundry is provided. When
receiving an order for an IC product, a control factor is
provided for the IC product. A target value of the
control factor for a work-in-process (WIP) of the IC
product is provided, and a current value of the control
factor for the WIP in the IC foundry is detected. Then,
the control factor is adjusted according to the current
value of the control. factor,” the target wvalue of the
control factor, and a priority of the WIP. Thus, a plan
for the WIP of the order -is generated based on the
capacity model according to the édjusted control factor.

One feature of an embodiment of the present
invention is a control factor matrix for the WIP of the
product. Preferably, a plurality of control factor
matrices is provided, which include the‘ control factor
matrix for the product. The control factor matrix of the
product serves as a function of the current ﬁalue of the
control factor in the production system; the target value
of the control factor, the priority of the WIP, and a
-target date of the order.
The ©present invention can be utilized in any

production system, e.g. an IC foundry, in which the WIP



invention is a control factor matrix for the WP of the product.

Preferably, a plurality of control factor matrices is provided, which
include the control factor matrix for the product. The control factor
matrix of the product serves as a function of the current value of the

control factor in the production system the target value _of the control
factor, EHe Bei ¥efeFsoffehePYPPeSaHYd 920 artSb?t %‘g?tér%f ¥ﬁ8t8fdecra.n The
present Jinvention can be_util.iz in any production system e. g. an IC
foundry,l?ev\i‘li%%cf%etW% &h tb}ée\ei‘x'vg#ée'rs for processing and the control factor

can be a cy%eﬁénﬁlgequ %i @c\é\ﬁgtiénd%é"i leddesehi PEhON A 1dWway i n the

follow ng enbo r rence to t'he acconpanyi ng draw ngs. BRI EF

DESCRI PT4@b i d s DRAV NGSt Jhén &% €56 Nthd nuemirhosm gang ber awregé ul | y
understood by readi ng the subsequent detail ed description and .exanples

wi th references nade h i am erein: FIG. 1is a
schemati c system st rE%‘&&%esgﬁg%gggégcoﬁgeﬁﬁi&owﬁzgqﬁ??ol factor

determ nation; FIG 2 is a diagramshow ng an enbodi nent of a nodel of the

WP, in which.th | y j -
I n Wl Cﬁ%gig&%n%teét%r ullc:l?v(r:etn rlsclhﬁ Lhe ﬁ%gln?ofé mfullg‘l& theadroduct; FIG 3A

is a schenmat ure ow ng contro actor managenent of

the presgpt Eg\rflé;ﬂé'gonitr@ Gs%é@J&@Chéaﬁémedvi g\ﬁ!_s%fiq\fﬁtﬂ.%rﬁn &mvodi nent

of the contr t or managenent nodule in FIG X

examples with references made to the accompanying
drawings, wherein:

FIG. 1 is a schematic system structure showing
conventional control factor deterhination;

FIG. é is a diagram showing an embodiment of a model
of the WIP, in which the control factor is the cycle time
of the product;

FiG. 3A is a schematic system structure showing the
control factor management of the present invention;

FIG. 3B is a schematic view showing an embodiment of
the control factor management module in FIG. 3A;

FIG. 4 is a flowchart showing the method of output
planning with control factor management of the present
invention;

FIG. 5 is a diagram showihg an embodiment of a model
of the WIP with different priority, in which the control
factor is the cycle time of the product; and

FIG. 6 is a diagram showing an embodiment of a model
of the WIP, in which a deviation occurs in the current

value of the control factor.



FIG 4 is a flowhart showi ng the nethod of output planning with control
factor managenent of the present invention; FIG 5 is a diagram show ng an
enbodi mrent of a nodel of the WP with different priority, in which the
control factor is the cycle time of the product; and FIG 6 is a diagram
showi ng an enbodi ment of a model _ of the WP, in ' devi ati on occurs
in the current valRFFAKEh PESHRTEHTFL Ao rHE %E%’f%B?DEsm PTION OF THE

| NVENTI ON Di scl osed herein are enbodi nents for a systemand nethod of

control factor  manage t in a production syste To_facilitate
descri ption oplﬁﬁéogﬁg‘;}ﬁ%ﬁn aﬁ‘reex%f%cf‘gl ?X‘ésc But Br TP ENent8d system

t hat canng%h% edoF}chggkggf?%augﬁgro&aﬁgggﬁénggnggengnt Egggkﬁg ssed with

reference to the ures. 0 thiIs systemis descr etail, it

wi ll be apRieqi.at et Bk i1hich t SYRIRIM st ROvh Hed HeOr 1 pUEROESS, Obin
illustration only and that various nodifications are feasible w thout

departi ngxahpom bife d Rvephitee cogolepientAd ey 4 tem exlaapl easybeemskas been
descri bed, an exanple of operation of the system wll be provided to
expl ai n the inmrirereritn admiichol héackyst eanegemigatusier dosobsakd aidynam c
control factor to achieve both forecast quality of the plan engine and the
product i @efempnoeemsat . thke pietsefed enbBdlhrbAts 4PdS f FMSHEM exédnplifi ed

with I C foundry manufacturing, i.e. . fer fabrication. wever, , .t he
pr esent @ﬁ@gﬁ@é@ﬁ rynngptailg it w1i%? be apprec&aged hat ~this

system is provided for purposes of illustratioh only and
that various modifications are feasible without departing
from the inventive concept. After the example system has
been described, an example of operation of the system
will be provided to explain the manner in which the
system can be used to obtain a dynamic control factor to
achieve both forecast guality of the plan engine and the
production improvement. The preferred embodiments are
further exemplified with IC foundry manufacturing, 1i.e.
wafer fabrication. However, the present invention is not
limited to the described embodiments.

As aforementioned, it is a dilemma to meet both the
future production target and the forecasted results of
current actual production for the purpose of management
in a manufactﬁring system. For example, in a'production
system where a cycie time for the IC product is applied
as the control factor of the production scheduling
engine, a model of the WIP production can be shown as a
diagram in FIG. 2. In FIG. 2, a target 215 of the IC
product 1is set, and a straight line 210 of producﬁion

with a fixed ideal cycle time (that is, the ideal control
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to the described enbodi nents. As aforenentioned, it is a d
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on for the purpose of in a manufacturing system For exanple, in a
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| deal cycle tinme. For exanple, an IC foundrY may have an ideal cycle tine
of 2.4 daysipeobsiigye, that ttHee current cycle time 1s longer than

the ideal cycle time. For example, an IC foundry may
have an ideal cycle time of 2.4 days per stage, but the
current cycle time can be 2.7 days per stage. It is the
object of the presént invention to determine the cycle

time with respect to both the current cycle time and the

 ideal cycle time, which is obtained from the target 215.

FIG. 324 shows an embodiment of the computer
implemented system of control factor management for a
work-in-process (WIP) in the production system of the
present invention. In FIG. 37, a plan engine 130 is
programmed to genérate a production schedule, i.e. a
plan, for an order for the WIP 110 in the production
system 150 based on the WIP 110 and the reserved capacity
120 according to a control factor, i.e. the cycle time.
A control factor managemeﬁt module 160 is applied to
adjust the control factor (the cycle time) of the plan
enginé 130 according to a current value of the control
factor (the current cycle time) in the production system
150, a target value of the control factor (the target
cycle time, i.e. the ideal cycle time), and a priority of
the WIP. A user interface 140 is provided.in the control
factor management module 160 for the planner to change
the parameter settings of the plan engine 130 or to input

the priority of the WIP.



current cycle time can be 2.7 days per stage. It is the object of the
present invention to determne the cycle tinme with respect to both the
current cycle tinme and the .ideal cycle tine, which is obtained fromthe
target 215. FIG 3A shows an enbodi ment of the computer inplenmented system

f trol facgtor, t f k-]n- WP) in_.th ducti

Cystom of theoPRFSEHEL Ruont FBR, 1 CRPEEC IR of b O WA neb 130 78
. [ j f d

For “t ne WipeH1BERE" BRe RrbkRRt et e et dnBns s e P 118 and the

reservedsgapacity rrR0 §6C0T G £ @r&PNERLk ofaGiBlageneit tHEIGYS! e time.
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production system 150. |
One feature of the control factor management module
160 is the control factor matrix 162 for the WIP of the
prbduct. Preferably, a plurality of control factor
matrices, which includes the control factor matrix 162
for the product, 1s provided in. the control factor
management module 160.
The control factor matrix 162 of the product serves
as a function of the current value. C of the control
_factor in the production system 150, the target wvalue T
- of the control factpr, the priority P% of the WIP, and a
target date of the order. In the embodiment of the IC
foundry, in which a plan is to be scheduled in a weekly-

based plan periocd (7 days), the control factor matrix can

be set as:

Cycle timé = C - P% * (C-T) /X (1)
where:
C is the current cycle time (currsnt value C of the

centrol factor),



utilized
The prod
val ue of
producti
160, is
Pref erab
cont rol
factor
serves
product i
priority
of the |
pl an per

to store a plurality of historical control factors for the WP
uction nonitor nodule 166 <can be utilized to detect the current

the control factor, i.e. the current cycle tine, in the

on system 150. One feature of the control factor managenent nodul e

t he cgngrm

=
ly, a plurarli cont C I ces,

y O

Py BFo Bt el RERPPE T R PRC Bfes the

faekeb1MLEL¥r162 . for the product, is provided in. the control
managenment nodul e 160. The control factor matrix 162 of the product

as a bgngki ORe Opribeieyrsenthyafiue, Gnef the control fact
on system 150, the target value T of the control factor,

or
t he

in the

P% oK theth¢Prlandbased apgeiodanenipért hen-ehdeh: In the enbodi nent
C foundry, in which a plan is to be scheduled in a weekly- based
iod (7 days), the control factor matrix can be set as: Cycle tine

=C- P%* (CT) IX (1) where: Cis the current_cycle ti current val ue
C of the con%rﬁlIwggf%?§98tTd?Eefﬁ%rF%?EegaE?EfE)tfni (tgféét val ue T of

the con
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trol factor), P%is the priority of the WP, and X is the
ed peri-od nunmber, in which:

According to the embodiment, a method of output
planning with control factor management in the production

system 150 can be described in reference to the flowchart

of FIG. 4. A capacity model considering a plurality of

capacity vectors in the production system 150 is provided
(step 510). When the plan engine 130 receives an order

for a producf (step S20), a control factor, such as a

cycle time, is determined and provided for the WIP of the

product {step 530). A target value T of the control
factor, i.e. the target cycle time, for the WIP of the
product is provided (step 540), and a current value C of
the control factor, i.e. the curreht cycle time, for the
WIP in the production system 150 is detected (step S550)
by the production monitor module 166. Further, =a
priority P% of the WIP, which is a percentage number
between 0 and 100%, is input (step S60) to the control
factor management module 160 via the user interface 140.
Then, the control factor (the cycle time) can be
adjusted, e.g. with the control factor matrix 162 of the
product, according to the current value C of the control
factor, the target wvalue T of the control facﬁor, and the
priority P% (step S70). .Thus, the adjusted <control

factor is provided to the plan engine 130, and a plan for

10 .



X = INT((target date-current date)/7) + 1 (2). According to the enbodi nent,
a nethod of output planning with control factor nanagenent in the
production system 150 can be described in reference to the flowhart of
FIG 4. A capacity nodel considering a plurality of capacity vectors in
t he producti sy 150 i s provided step_S10). en the. pl ngi ne 130
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%59% Pt Fole

|
the targ8¥SVEPu&PEYEF & N f &&ortP@andct RECIHETori s y2 s t&fep S70).
Thus, the_adjusted control _ factor | Vi I i ne 130, and
a plan _1‘8? 1%%.‘3 tﬁ_@n%\fﬁrlof ftaﬁgoérrdé)rfsi ghgeengr?%?&elgcéﬂg? Eegngﬁ‘g%Eane 130
based oncLReneapacifyndPdgk RREONH 9o L8akBEiGAN kMlicHl acd OkifhgligR S80)

to FIG. 2, can be shown as a diagram in FIG. 5, in which

two embodiments with different pricrities are
illustrated.

In FIG. 5, a target 215 of the IC product is set,
and a straight line 210 of pﬁoduction with a target cycle
time T is obtained. Generally, the target cycle time T
can be the fixed ideal cycle time (the ideal control
factor) in FIG. 2. Furthe;, the actual cycle time in the .
production system is illustrated by the polyline 230 of
production. It is obvious that the current cycle time is
ionger than the ideél cycle time. Thus,'the.planner may
consider requirements of the client and give a priority
percentage P% to the WIP.

When the priority P% 1is set to be zero (0%), the

- cycle time according to Equation (1) 1is:
Cycle time = C - 0% * (C-T) / X = C {(3)

That is, the cycle time of ths WI? with zero
priority is set to be the currert cycis time C. A line

220 of production with the zero priority is shown in FIG.

11



According to the flowhart of FIG 4, one of the paraneters considered in
the adjustnent of the control factor is the priority P% For exanple, in a
production systemwhere a cycle tinme for the I1C product is applied as the
control factor of the production scheduling engine, a nodel of the WP

productiqgn, which js simlar to F 2,. can be shown_as_a diagramin FIG
5, in whith *Pwo’ dFﬁ%ntt?%et%h %%fé’lfen Pri%srit i El(g?%atgi Iq'l%us rated. In
FIG 5, t et of .. C product._is~set, and a straight |line 210 of
product i S%nar\?qr?qcn Oaggtg}egéctug(%%&ke cE)’tC?rgregf‘m:es Cgbt ai ned. Generally, the target

cycle time T ganhe dhef ingh, dern omd etideid he i deategopbrpk factor)
in FIG 2. Further, the actual cycle tinme in the production systemis

i 11 ustrateddy-ide pdMld N8 afle priogeiciconrdingisoobvinusat liat the -
current cycle time is longer than the ideal cycle tine. Thus,- the planner
may consister requirenents of the client and give a priority percentage P%
to the WP. Wen the priority P%is set to be zero (00), the cycle tine
according to Equation (1) is: Cycletine = CW 0%* (CT) / X=C(3) That
is, the cycle tinme of the WP with zer\g/;bl priority is set to t;e t he current
cyc time C. AGYHE BRF 6F Drodicti o wi't H the zero priority’is shown in
FIG 11 5, in ichhthe target 225 of the zero priority is a target of the
current cycle Wn%n%f &1 ’

That is, the cycle time of the WIP with non-zero
priority is set to be a value between the current cycle
time C and the targét cycle time T (the ideal cycle
time) . A line 250 of production with the non-zero
priority is shown in FIG. 5, in which the target 255 of
the non-zero priority is in a position between the target
225 of the current cycle time C and the target 215 of the
target cycle time T.

For example, an IC foundry may have a target cycle
time of 2.4 days per stage, and the current cycle time is
detected as 2.7 days pef stage. Supposed the stage is
weekly baséd, the current date is July 10, 2003, and the
target date of the WIP is August 31, 2003, the plan-based
period number X can be calculated éccording to Equation

(2) as:

et
I

INT( (target date-current date)/7) + 1 = 8.

The cycle time of zero priority according to

Equation (3) is:

12



On the other hand, when the priority P%is set to be a non-zero value, the
cycle tinme according to fornmula (1) is: Cycletime = C- P%* (CGT) / X (4)
(0 < P%<= 1) That is, the cycle time of the WP with non-zero priority is
set to be a value between the current cycle tinme C. and the target cycle
time T (the ideal cycle tinme). Aline 250 of production with the non-zero
priority is sKots rieG= 5 /i H2WSi PRt F&29%r get 255 of the non-zero
priority is in a position between the target 225 of the current cycle tine
C and the target 215 of the target cycle time T. For exanple, an IC
foundry may haug aclgiget, eye! & tiefe)of p2id:days pehaglage, aad the
current cycle time rs detected as 2.7 dgys per “stage. Supposed the stage
is weeklydasedicddwiicly renE@aikaons (dyl,y i3, 2003, and the target date
of the WP is August 31, 2003, the plan-based period nunber X can be

cal cul ated according to Equation (2) as: X = INT((target date-current
date)/7) + 1 = 8. The cycle tinme of zero priority according to Equation (3)
is: 12 Cycle tGywEe t2nme days 'ped0dttage (BPhe A:A)e&ime of full priority
(that is, P% 100%, accordi n% to Equation (4), is: Cycle time = 2.7- 100%
* (2.7-2.4)/8 = 2.6625 days per stdge

oo

Further, the cycle time of the 10 priority

(P%=10%), according to Equation {4), is:

2.7- 10% * (2.7-2.4)/8

Cycle time

= 2.69625 days per stage

Thus, the cycle time can be obtained with respect to
both the current cycle time and the target cycle time
(the ideal cycle time). |

It should be mentioned that, in the model of the WIP
of FIG. 5, a deviation might occur between the current
value of the cycle time and ‘the adjusted éycle time.
FIG. 6 shows an example of the model in which the
deviation 260 occurs. Accordingly, the control factor
management- module 160 can be set to oqtput an alarm
signal when the current cycle time (that is, the current
value of the control factor) deviates from the adjusted
cycle time (that 4is, the adjusted control factor) to
inform the planner to check the control factor matrix 162
for the WIP of ‘the product in the control factor

management moduie 160.

13



= 2.6625 days per stage Further, the cycle tine of the 10%priority
(P%=10% , according to Equation (4), is: Cycle tine = 2.7- 10% *
(2.7-2.4)/8 = 2.69625 days per stage Thus, the cycle tine can be obtained
wWith respect to both the current cycle tinme and the target cycle tine

(the ideal cyﬁgg]at hgg)e I ﬁ%%qgr{%%t?}%ﬁnggﬁ%deﬁ haéﬁdi nmé@ﬁoﬁ‘)d%lf of the

WP of FIG rati en the currén value of the

cycle tiHsmﬁ?gglt%@ﬂ!ﬁhﬁ%g&%gttigf- tHd ?gr@séﬁ?v"sir?\%r?@(%‘fpl e of the

nodel in eviatio occurs. Actordingly, the control factor

nmanagenegyn RGH! echB@otantake oselca0 Kt Pt a B @l 86 M asbdaal emamd he
current cycle tinme (that is, the current value of the control factor)

devi at esifir ams¢ hefadpuspad gEyaieing maarishemens, fhe adjpusided tdaent r ol
factor) to informthe planner to check the control factor matrix 162 for
the WP sfstém. prodlidth | hhehepooseniol ifnaenéd onmanbdhenehtameiol ear60. 13
Wth the above-nentioned system and nethod of control factor managenent of
the pres@pterhipnt itdie &ONEYAAN @t r HE thact®iPeEh 68 oBeElnddF or a plan

cpgine. shevsecof ouLpyt plapnipo penagere, g produciion gustem Wi
respect EgrQQEho%h%héngESEECQFtu@uf%ﬁgﬂ}ﬂtﬁéwﬁ9£nﬁgg EQ%‘%HAfT?Y date
| maintain the control factor matrix to keep the plan
engine effective‘ and accurate. Thus, both forecast
gquality of the plan engine and the production improvement
- can be achiéved for a work-in-process in the production
system. .

It should be noted that the method of the present
invention can be implemented in the form of a computer
_program. A storage medium can be applied to store the
computer program which, when executed, causes the
computer to perform the method of the present invention.

While the invention has been described by way qf
example and in terms df the preferred embodiments, it is
to be understoed that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended
to cover .various modifications and similar arrangements
(as would be apparent to those skilled in the art).
Therefore, the écope of the appended claims should be
accorded the broadest interpretation so as to encompass

all such modifications and similar arrangements.
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target of the product. Further,

control factor matrix to keep the plan

Thus, both forecast

i mpr ovenent

system It should be noted that the nethod of the present
i npl enented.in the f.orm of a conputer

appl i ed a§t&Fecﬁﬁéme§%

conputer to performthe nethod of the present

t he planner can easily maintain the

engi ne effective and accurate.

quality of the plan engine and the production
can be achieved for a work-in-process in the production

i nvention can be
. program A storage nedi um can be

mfdt er program whi ch, when executed, causes the

invention. Wile the

| nvent i on has jbeen desqrifpd.by 1 Sfen4aTPLoSRRG, | Ned ef MBoRE bl

pﬁﬁewedeMm&nFMS,l
limted trackhe diasclesRe

1S

appar ent ptreodukasenskiylsiced, i rotbeiaihyy:

to be understood”that the invention is not

_ siclgesra temyedi ment s;orfio- theeapdgary (wit) i'sihnt gnded
cover -various nodifications and simlar arrangenents

to
(as woul d be

Therefore, the scope of the

appended cl
enconpass
clainmed is:

ai ns should be accorded the broadest
al b sloin nedgineatticongermgich s 2| &l aay r ipPemdnt@rddy WAat is
1. A conputer inplenented systemfor_control = factor

interpretation so as to

managenent

for a work-in-proceds® (WP)accertiy HrOdu@IHT Sy stamcEond?fsing: a plan

an order for

ine t t f the- WP
Factor;  and AcoRoPOFot aciast: HandgRReRT Mo M eSe b Cadk Dot

3;%125% t%h% cont r ol

control factor of the plan engine according to

a current wvalue of

production system,

2. The

the contrel factor in the

a target value of the
control factor, and a priority of the WIP.
implemented system for contrel

computer

factor management as claimed in claim 1, wherein the

control
factor matrix for the WIP,

being a

factor in the production system,

control factor, the priority

date of the order.

3. The computer

factor management as

factor management module

the

implemented

claimed in claim 2,

comprises a control

control factor matrix

function of the current wvalue of the control

the target wvalue of the

of the WIP, and a target

system for control

wherein the

control factor management module ccmprises a database to

store a plurality of historical control factors for the

WIP.

4, The

factor management as

control factor management module ouvtputs =n

15

computer implemented

claimed

_____ L
t for control

in claim 3, wherein the

zlarm signal



control factor of the plan engine according to a current value of the
control factor in the production system a target value of the control
factor, and a priority of the WP. 2. The conputer inplenented systemfor
control factor managenent as clained in claim1, wherein the control

o SR, RN U S b Of UL, sl WP

the contro rirx being a ion 0O e current value of the

control  #AGk Ofnd N dNEs PEQUNGHE A Sydesp . the target value of the control
factor, the priority of the WP, and a target date of the order. 3. The

conput er inplenented systemfor control factor nanagenent as clainmed in
claim 2, wherejn thehe combmpht action rauagasents yaidith e Bonprécretscal dat abase
to store a plurality of historical control factors for the WP. 4. The
conput er fagpi@nemetheystram Ber cbaimed iFfractdrimandgenenerasncltdiered in
claim 3, wherein the control factor managenent nodul e outputs an alarm
si gnal 15camierel hdashoremanagereni PRELEBNIFTIPT R Dr AdSH S ¥ m t he

adj usted control factor. 5. The corrﬁuter i npl enent ed system for_caontrol
factor nefRRERRRtMaduLe aFfedeFRCEl BPf UTRAEEEIVR O%d}ﬂ‘? o?orf%’&‘?]gr

rranagerre\r/\% rmdulf cohngri se% gtfr oducEt,i on nonitor nodule to detect the
current vERCRCHI IR e REPAFCE ARt B T H t he production system
6. The computer implemented system for control
factor management as claimed in claim 1, wherein the WIP

comprises wafers for processing and the production system

is an IC foundry.

7. The computer impleménted system for control
factor management as claimed in claim 6, wherein the

control factor comprises a cycle time for the WIP.

8. A computer implemented system for output
planning with control factor management in a production
system, comprising: |

a capacity model, considering a plurality of
capacity vectors in the production system;

a plén engine fo receive an order .for' a product,
reserve a capacity for the order based on the
capacity model, and generate a plan for a work-
in-process (WIP) of the order according' to a
control factor; and

a control factor management module to adjust the
control faétor of the plan engine accordipg to

a current wvalue of the control factor in the

16



:6. The conputer inplenmented systemfor control factor managenent as

claimed in claiml, wherein the WP conprises wafers for processing and

the production system is an IC foundry.. 7. The conputer inplenented

system for control factor managenent as clained in clain16, wherein the

contr ol

i npl enment ed system
producti on

factor compLisgse 18¥C'§V§E%¥°“hf or, the 8rafuGOMBY el

g Wi th e troI act or managenent
system -GRABbL SERBH R, CARACAt YriBdety 6@n§heem@g a plurality

in a

of capacity vectors in.the productlon system a plan engine to receive an
order for a product, reserve a capacity for the order based on the
capaci ty nodel9. andrigened@hpuite Pl aimp Démenved k- syptphoc&Ess (\W)pwd t he

order according to a control factor; and a control factor nmanagenent
nmodul e t laljnusig t We thcondnbrol actaartaof theaglkeawndéngene akbzomedlngis o

a

current value of the control factor in the 16 production sgstenl a target

val ue of @rim c@ntrohefathorthangortpeilor fagter tnNagemen

T Elsgput er

i npl enented systemfor o | anning with contr fact nagenent as
cl ai med iFPPRYASH 82 \M?é}téipﬂ th CE%tF’%I rflé‘ctg?rné%fge%ﬁguﬁﬁd ‘%‘
conprises_a .co

matri x bef

value of the control factor in the production system, the
target value of the control factor, the priority of the

WIP, and a target date of the order.

10. The computer implemented system for output
planning with control factor management as claimed in
claim 9, wherein .the control féctor management- module
comprises a database to store a plurality of historical

control factors for the WIP.

11. The computer implemented system for output

planning with control factor management as claimed in
claim 10, wherein the control factor management module
outputs an alarm signal when the current value of the

control factor deviates from the adjusted control factor.

12. The computer implemented system for ocutput
planning with control  factor maﬁagement as claimed in
claim 11, further comprising a production monitor module
to detect the current wvalue of fhe contfol factor in the

production system.

13. The computer implemented system for output

planning with control factor management as claimed in

17
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val ue of the control factor in the production. system the target val ue of
the control factor, the priority of the WP, and a target date of the
order. 10. The conputer inplenented systemfor output planning with control
factor managenent as claimed in claim9, wherein the control factor

managerenty (pdube GOTRLLSES, A fakaase 0 st gLec plauraliiy of Iy stori cal

control factors for the hé“conputer "I nplrénmént ed syste r out put

pl anni ng %Ehtﬁén[%£8&ué@£69rs?@@éﬁeﬂ?”&n%cckéﬁﬁﬁ in claim10, wherein
the control factor nmanagenment™ nodul e outputs an aYarn1S|gnaI when t he

current value of the control factor deviates fromthe adjusted control

factor. 12. Thes conpriéer cbrphearnt aehpd vakametior squdttet  fianndugpwt t h
control factor managenent as clainmed in claim11l, further conprising a

producti oplaonitgr windul eonteodet €attbhe managamental s otlbhmedonisn ol
factor in the production system 13. The conputer inplenented systemfor
out put ptaakihng 3w twhewdin oltheactont rehadesdnr asombal see ian avckeai m 8',
wherein the WP conprises wafers for processing and the production system
is an | C FoURdEYr 4ae WHR- conput er inpl emented system for output planning
with control factor managenent as clainmed in claim 13, wherein the contro

factor compri g5 @ £YCl&mhiT: fOlnblenthPeal® o ke SOTPYULE" | SRLETEN e
' planning with control factor manégement in an IC foundry,
comprising:

a capacity model, considering a plurality of
capacity vectors in the IC foundry;

a plan engine to receive an order for an IC product,
reserve a capacity for the érder based on the
capacity model, and generate a plan for a work-
in—procéss (WIP} of wafers for processing. of
the order according to a control factor; and

a control factor management module to adjust the
control factor of the plan engine according to
a current value of the control factor in the IC

foundry, a target value of the control factor,

and a priority of the WIP.

16. 'The computer implemented system for output
planning with control factor management as claimed in
claim 15, wherein the control factor comprises a cycle

time for the WIP.

17. The computer implemented system for output

planning with control factor management as claimed in

18



pl anning with control factor managenent in an IC foundry, conprising: a
capacity nodel, considering a plurality of capacity vectors in the IC

foundry; a plan engine to receive an order for an IC product, reserve a
capacity for the order based on the capacity nodel, and generate a pl an

for a workraim- REQCESSetNK) e VBERESo1f Had¥dCeRahAGemdhit thGaOILEr
according to a control factor; and a control factor mAnagenent nodule to

adj ust t heompoideol 4 actoitoflt heapltan eangidiex acesr ditige t /IR, Cufent val ue
of the control factor in the IC foundry, a target value of the control
factor, eontezobrifactoy afathexWHeikf. aThEuronpon erofi nphenmemtedesy st em f or
output planning with control factor managenent as clainmed in claim15,
wher ei n tfRlwnPEolthaceseleonpiisedna Byl C tigundxy, t kbeWrRrdgt The
conput er inplenented systemfor output planning with control factor
management2a3e cPhi fBE GYCL® it 16hewRerierd there ohb® ol IPact®r nanagenent
nodul e c%@rétseéata cont.r.ol fa&tor matrix for the WP, the control factor
mat ri x bel ngga fUhetio %r?e fe“chrrent  value of the cycle tinme inthe IC
foundry, the target value of the cycle tinme, the priority of the WP, and

a target date@f i Ordhpullr TRRRSOMBHEER | TRJRERNt & Sysiemplor output
planning with control factor management as claimed in
claim 17, wherein the control factor management module
. comprises a database to store historical cycle time for

the WIP.

19. The computer implemented system for output
planning with control factor managemént as claimed in
claim 18, wherein the control factor managemeht module
;omprises a production monitor module to detect the

current value of the cycle time in the IC foundry.

20. The computer implemented system for output
pianning with control factor management és claimed in
claim 16, wherein the control factor management modulé
outputs an. alarm signal when the current value of the

cycle time deviates from the adjusted cycle time.

21. A method of control factor management for a
_workFin—prdcess (WIP) in a production systen, comprising
the steps of: |

determining a control factér for the WIP;

p;ovidiné a target value. of the control factor for

the WIP;

19



pl anning with control factor nmanagenent as clained in claim17, wherein
the control factor managenent nodule conprises a database to store

hi storical cycle time for the WP. 19. The conputer inplenented system for
out put planning with control factor managenent as clainmed in claiml1l8,

wherein the cop dtet@wcmgﬂ@n%&ugv% echecoa&stégﬁ 2aPEBdUGON

noni t or nDduIe to t the current value of the cycle tinme in the IC

foundry. 20. The ca/puterp iiphereprediutsiemdartant piid planning with
control factor managenent as clainmed in claim16, wherein the control

fact or managermhfusmidiy e tloat pabstanlal demtergnacodedinde torremie val ue of
the cycle tinme deviates fromthe adjusted cycle tinme. 21. A nethod of
control factor managemsmt fuglue ofrkhe ncprbressfewtpPy.i the freawiedt i on
system conprising the steps of: deternmning a control factor for the WP,
providing a target %Aliuse O%f thheCeBAEPSI T ?ﬁ%%ﬁ% fapd 2 hBIWPPLtY9 et ect i ng
a current val ue of the ntrol factor for the WP in the production
system and adjusthﬂf ‘control factor according to the current val ue of
the control factor, the target value of the control factor, and a priority

of the .WP. 2222 -qhee n%er{%%a‘)f o(?’contcro?lltrfoﬂCt (}rac%rlag%@ge%:ent as

claimed in claim 21, wherein the control factor is a

cycle time for the WIP.

23.' The method of control factor management as
claimed in claim 21, wherein the control facteor is
adjusted with a control factor matrix as a function of
the current value of the control factor in the production
system, the target wvalue ‘of the control factor, the

priority of the WiP, and a target date of the order.

24. A method of output planning with control factor
management in a production system, comprising the steps
of: |

providing a capacity model considering a plurality

.of capacity vectors in the production system;
receiving an order for a product;
_ détermining a control factor for thé product;
generating a plan for the order base on the capacity
model according to the contreol factor;

providing a target value of the contfol factor for a

work-in-process (WIP) of the product:;

detecting a current wvalue of the control Zactor fdr

the WIP in the production system;

20



clainmed in claim?2l1l, wherein the control factor is a cycle tinme for the

WP. 23. The nethod of control factor nmanagenent as clainmed in claim2l,

wherein the control factor is adjusted with a control factor matrix as a.
function of the current value of the control factor in the production

t the t | th trol f t h t f the WP
and o largot GRS iHe Grfer COR ol et AGHCS GUGRIAnriAg e
control factor managemept 'cx{@rl%e%%détfr}é Lo 2o £ 81? “f_thttaQ teps

of : providing a capacity no consi dering a plural CapacrPty vectors

in the production syshes Jreagie/i dnfRoPr dabeber ane %dlﬁhoﬂgfcgr Mieni ng a
control factor for the product; generating a plan for the order base on

the capacity nodel thecwrdingntio the control factor; providing a target

val ue of the control factor for a work-in-process (MVP) of the product;
detecting a cumdamstyaguthef pihe ecorbrdlinfatortheorconthe IWRdtort:.he
production system 20 adjusting the control factor according to the

current value of the control factor, the target value of the control
factor, and a pfi-or fh¢ orethped vh, anlrudbj upirnpinbe piah aceootdidg to the

control fact 25. The nethod of _ out put planning with contraol
% %or‘ management as cl agm g f% clalgx 24, wherein the

control factor is a cycle time for the WIP.

26. The method of output planning with control
factor management as claimed in claim 24, wherein the
control factor is adjusted with a control factor matrix
as a function of. the current value of the control factor
in the production system, the target value of the control
factor, the priority of the WIP, and a target date of the

order.

27. A method of output planning with control factor
management in an-IC foundry, comprising the steps of:
© providing a capécity model considering a plurality

of capacity vectors in the IC foundry;

receiving an order for an IC product;

providing a control factor for the IC product;

providing a target value of the control factor for a
work-in-process (WIP} of the IC product;

detecting a current value of the control factor for
the WIP in the IC foundry:;

adjusting the control factor accerding to the

current value of the control factor, the target

21



factor managenent as clainmed in claim?24, wherein the control factor is a
cycle tine for the WP. 26. The nethod of output planning with control
fact or managenent as clainmed in claim24, wherein the control factor is
adjusted with a control factor matrix as a function of. the current val ue

of the control fact %lugn'o_rfhech%ro&ﬁpggcpln BYSt&M Lhe gabggtor\ﬁl}uﬁo@f t he

control factor, the priority of the WP, and a target date of 'the order.
27. A nethod of output gkanngpg with control factor nmanagenent in an IC
foundry, conprising the steps of: providing a capacity nodel considering a
plurality of gepechtyngeat grlan nféheth€ WdPndrfy; thecerdengbamseorater for an
| C product; providing a control factor for the |IC product; providing a
target val ue of thetbenteapatiky ormddnl a apeoRdindpr beesshg WEntgfothe | C
product; detecting a current value of the control factor for the WP in
the | CGfoundry; adj &8€tR§-the control factor according to the current |
val ue of the control factor, the target 21 value of the control factor, and

a priority of he P; an nerating, a plan for.the WP of the der base
on the capapi? 'nnﬁgﬁ a@Snggngo 0 ?ﬁ%p%gnt?%ﬁnn¥%%t3P4jé8fmﬁkfo t hod of
out put p'%QEkBQ Wﬁéﬁbé@%@ﬁé” as claimed in claim 27, wherein the

control factor-is a cycle time for the WIP.

'29. The methéd "of output planning with control
factor management as claimed in claim 27,- wherein the
~control factor is adjusted with a control factor matrix
as a function of the current value of the control factor
in the IC foundry, the target wvalue of the control

- factor, the priority of the WIP, and a target date of the

order.

30. A storage medium sStoring a computer program
which when executed causes a computer to perform a method
of contrel factor management for a work—in~précess (WIP)
in a production system compriéing the steps of:

determininé a control factor fér the WIP;

calculating a target value of -the controi factor for

the WIP;

detecting a current value of the control factor for

the WIP in the'p;oduction system; and

adjusting the control. factor according to the

current value of the control factor, the target
value of the control factor, and a priority of

the WIP.
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factor managenent as clainmed in claim27, wherein the control factor-is a
cycle tine for the WP. 29. The nethod of output planning with control
fact or managenent as clainmed in claim27, wherein the control factor is
adjusted with a control factor matrix as a function of the current val ue
of the control factor in the IC foundry, the target value of the control

factor, the priority, of Lhe MP nandud tasget; daheqofif hecipiderso 30. A
storage nediumstoring a conputer program which when executed causes a

conput er 1 aihd e admiied rpfcaonty of dastor: i agenettie fwip a

wor k-in--process (WP) in a production system conprising the steps of:
determ ning a control factor for the WP; calculating a target valué of the
control factor3f.or THde sildagiet metliing aasurckaimed| uen of clduen cAit,r ol

factor for the WP in the production system and adjusting the control
factor actwuhitg tbet heontuek erfirorgiruelaf adiirslond r i thac orcontieok ar get

val ue of the control factor, and a priority of the WP. 22 31. The storage
medi um asfagErmeRatRi¥l asmaBotunGiHee| At FEec T RPYT a¥ebiei fa 'kl e tine
for the WP. 32_|;

he storage nedi um as.clainmed in ai m_30 wherein the
control fERRG° sg%l‘at}%tjeﬂgg\ﬁhpﬁog}dﬁfm? SY3EE8r %’%ﬁer {E?I%Eta‘f ittion of
the Curreoné ¥ﬁ|euecoc}{t11&e factor, the priority of the WIP, and a '

target date of the order;

33. A storage medium storing a computer program
which when executed causes a computer to perform a method
of output planning with control factor management in a
production system combrising the steps of:

receiving an order for a product:

determining a control factor for the product;

reserving a cabacity and generating a plén for the

brder according to the control factor;
calculating a target value of the control factor for:
a work-in-process. (WIP) of the product;

detecting a current value of the contrél factor for

the WIP in the production system;

adjusting .the control factor according to the

current value of the control factor, the ‘target
value of the control facteor, and a priority of
the WIP; and

adjusting the plan according to the control factor.

34. ThHe storage medium as claimed in claim 33,

wherein the control factor is a cycle fTime Zor the WIP.
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control factor in the production system the target value of the control.
factor, the priority of the WP, and a target date of the order. 33. A
storage nedium storing a conputer program which when executed causes a
conputer to performa nmethod of output planning with control factor
managenment in a production system conprising the steps of: receiving an

order for a preductthgetsebrbfengmadiont ros fard ohediorid heelRriodudts,
reserving a capacity and generating a plan for the order according to the
control fwntrerin caheulaintngpla facgetr va$ uedgfudtest centhola f actarrdlor a
wor k-i n-process. (WP) of the product; detecting a current value of the
control ffagter Murtrhe PEPa funsdigrodeit the Symizant adplisei g tihe control
factor according to the . current value of the control factor, the target

val ue of GO IOttt FackbritaRF LW v t5YBEST hEDGY PATgSE JGL¥sting t he
pl an accardi tqo the control factor. 34. The starage iumas claimed in
Dl m 35 0T SOPRE Ton FOrot AcEDF IR HORYEY 6 U neiF ol e BB, 93 35,

The stor di a | 3] in claim33, wherein the control factor is
adj ustedac%%tg%%ad%o@r?t r%g]C t%feg%ggrer}r'ratrix as a function of the current val ue

of the control factor in the production system the target value of the
control factone.the phicei-bb¥ OhedPEmWdhodya a computer program

which when executed causes a computer to perform a method
of output planning with control factor management in an
IC foundry comprising the steps of:
receiving an order for an IC product;
determining a con£rol factor for the IC product:
reserving a capacity and generating a plan for the
order according to the contrecl factor;
'calcuiating a target wvalue of the control factor for
a work-in-process (WIP) of thé iC product;
détecting a current value éf the control factor for
. the WIP in the IC foundry;
adjusting the control faqtor accordiﬁg to the
‘current value of the control factor, the target
value of the contreol factor, and a priority of
the WIP; and

adjusting the plan according to the control factor.

37. The storage medium as claimed ‘in claim 36,

wherein the control factor is a cycle time for the WIP.

38. The storage medium as claimed in claim 36,

wherein the control factor is adjusted with a control
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target date of the order. 36. A-storage nedium storing a conputer program
whi ch when executed causes a conputer to performa nethod of output

pl anning with control factor nmanagenent in an |C foundry conprising the
steps of: receiving an order for an I C product; determ ning-a control
factor fofadter @aQducis al €s8EYiBE dapRei byradgdrgensnal i 89 anpl an for
the order according to the control factor; <calculating a target val ue of

t he cont r gonftaetlorfafcdior dnwdihle- iTG- froaressy ,( WHY odrdde Y&l peodticthe
detecting a current value of the control factor for the WP in the IC
foundry; &@nigeilngfadkoronthel Bricewrtacedr dilg V3 R/heandura etiargattue of
the control factor, the target value of the control factor, and a priority
of the WBteapd éEbFu@Ffjﬁﬁ-the pl an according to the control factor. 37.
The storage nediumas clainmed in claim36, wherein the control factor is a
cycle time for the WP. 38..The storage nediumas clained in claim 36,
wherein the control factor is adjusted with a control 24 factor matrix as a
function of the current value of the control factor in the IC foundry, the
target value of the <control factor, the priority of the WP, and a target
date of the order. 25
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