1 METHOD FOR PROCESSI NG ORDER CHANGES IN A MANUFACTURI NG SYSTEM
Background [0001] The present invention relates generally to

managi ng work flow in a manufacturing system such as a sem conduct or
manuf acturi ng system and nore parti (;Iul arly to a system and net hod
for synchroni zing an order change in 'the manufacturing system

[ 0002] Manufacturing systens, such as sem conduct or manufacturing
systens, generally use nulti-step processes that result in a finished
product. The steps frequently occur in a fixed order. For exanple,
such a process may begin when a custoner places an order with a
custoner service or sales representative, who assigns an order
nunber to the order. The order may al so be assigned a work in
process (WP) nunber, which is used to identify a lot (e.g., a

physi cal batch of goods) that corresponds to the order. The order
nunber and WP nunber are then matched after manufacturing is

conpl eted and the MEFHOD FORPRROCESSENGUORDER CHINGESHNA t h
the order number. [0003] BecaMANUFAOCTURING:SY®TdM ten aut omat ed
nature of nmodern nmanufacturing systens, it may be difficult to alter
or stop an order once the lot associated with the order has entered
the manuf act UB G ROARGES: For exanple, if a custoner changes an
order for sem conductor devices, current practices frequently
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in the manufacturing system.

[0002] Manufacturing systems, such as semiconductor manufacturing
systems; generally use multi-step processes that result in a finished product.
The steps frequently occur in a fixed order. For example, such a process may
begin when a customer places an order with a customer service or sales
representative, who assigns an order number to the order. The order may also
be assigned a work in process (WIP) number, which is used to identify a lot
(e.g., a physical batch of goods) that corresponds to the order. The order
number and WIP number are then matched after manufacturing is completed
and the order is shipped to the customer associated with the order number.
[0003] Because of the complex and often automated nature of modern
manufacturing systems, it may be difficult to alter or stop an order once the lot
associated with the order has entered the manufacturing process. For
example, if a customer changes an order for semiconductor devices, current
practices frequently involves changing the old order with a new product name.

However, the modification of the old order may result in losing track of the



order. Furthernore, if there are nmultiple orders, a change in one of
the orders may result in a hold being placed on an order. However,
the incorrect order my be held, which delays the production of the
incorrect order and nay allow the orggr t hat shoul d be changed to
continue to conpletion. These scenari are obviously not desirable
fromeither a profit or inventory standpoint. [0004] In the

sem conduct or manufacturing process, due to its nature of long tine
periods, nultiple processing steps, nultiple processing |ocations,
any inconsistency in the |labeling for the manufactured | ots that
happens at any tine can cause severe consequences including
unnecessary financial costs to the manufacturing conpany. In
addition, adm nistrators of the manufacturing process will have to
spend much nore tinme to resolve the inconsistency nmanually. [0005]
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pr ocesses o} é?lﬁFFﬁﬁg af‘? spgflagglgpgg?q omggp %‘ g{reag?@a%{ th(}%ﬂ% sgg%tes to
an order pLhat 3he WilgeRECRathB Q0dbARSr doafespiidy ioth devieenimetinitheg
process. Sunmmary [0006] In one enbodi nent, a nethod for

f
synchr oni pidey. &urtkerstorentf thexteare mhlide 0?@%@1‘1%3&'11 eReof he arders
systemis provided, re the .order is i i
number and®dy TRSHR 1P r?vg‘ﬁé g’@é‘kg }(]W’fgfo% & é‘?é“? ﬁg%‘ﬁ%f‘%y%%ﬁéagﬁ%%f
manuf act Ui Rond Réld, WhtH@S1apsHRAFRLUSsn bf §rdhogrrect ordbrandnsy glow

bet ween the“order nunber and the WP nupber upon_recei

of the
order chanheordeytbst showld beshangedstaeontame tosammletion- i‘hﬁ*‘f?g‘?é’eﬁﬁ'f‘i)%n

based on the arder ch t i s th th
order chafg® Ob‘HBPglé' ,{lq@%?lﬁgﬁ???ﬁ’e%g itgr%fi gﬁ%gﬁ%‘?pd% S’en u ﬁfgg}?&% 1it{\eﬁe W Pe
number ar gopogpt o6 theleiditoridiRtsmahutetieing prachss, dubeo Wshatunbef i s

synchroni zed wth the order . ) . .
long time periods, multiple processing steps, multiple processing locations, any

inconsistency in the labeling for the manufactured lots that happens at any
time can cause severe consequences including unnecessary financial costs to
the manufacturing company. In addition, administrators of the
manufacturing process will have to spend much more time to resolve the
inconsistency manually. v

[0005] Therefore, certain improvements are desired for manufacturing
processes. For example, it is desired to better adapt to changes to an order

that are made once the order has entered a manufacturing process.

Summary

[0006] In one embodiment, a method for synchronizing at least one order
change request in a.manufacturing system is provided, where the order is
associated with an order number and a work in process (WIP) number
identifying a physical manufacturing lot. The method comprises freezing a
relationship between the order number and the WIP number upon receipt of
the order change request and providing at least one order change option based
on the order change request. A match code associated with the order change

option is identified and the order number and the WIP number are updated
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nunber. Brief Description of the Drawings [0007] Fig. 1 is a flow
chart illustrating an order transaction flow where a |ot is scrapped
after an order change occurs because the lot's WP nunber no | onger
corresponds to a valid order nunber. [f008] Fig. 2 is a flow chart
illustrating an order transaction flow where a |lot hold is placed
against an incorrect lot. [0009] Fig. 3 is a flowchart illustrating
one enbodi nent of an order transaction flow using a synchronized
order change process to maintain a relationship between a |ot and an
order nunber. [0010] Fig. 4 is an exenplary conputer on which various
enbodi nents of the present disclosure may be inplenented. Detail ed
Description [0011] The present invention relates generally to
synchroni zing an order change in a nmanufacturing system It is
under st ood, however, that the follow ng disclosure provides many
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and arrangenents are described below to  sI e presen

di scl osur e."WBBe%: are, of course, nerely exarrpl es and are not-
intended to be limting. In addition, the present disclosure my
repeat reference nunerals and/or letters in the various exanples.
This repetition is for the purpose of sinplicity and clarity and
does not in itself dictate a relationship between the various

embodi ment @ERGMSCMOQMdﬂwoﬂsaMngsussed 4 [0012] Referring now
to Fig. 1, an order transaction flow where a

| lust
lot is scr a[pped f lgr 85§e$h%6ﬁihb%r%€&ﬁ%0m&m@h@wwhere a

lot is scrapped after an order change occurs because the lot’s WIP number no
longer corresponds to a valid order number.

[0008] Fig. 2is a flow chart illustrating an order transaction flow where a
lot hold is placed against an incorrect lot.

[0009] Fig. 3is a flow chart illustrating one embodiment of an order
transaction flow using a synchronized order change process to maintain a
relationship between a lot and an order number.

[0010] Fig. 4 is an exemplary computer on which various embodiments of

the present disclosure may be implemented.

Detailed Description

[0011] The present invention relates generally to synchronizing an order
change in a manufacturing system. It is understood, however, that the
following disclosure provides many different embodiments or examples.
Speciﬁg examples of components and arrangements are described below to
simplify the present disclosure. These are, of course, merely examples and are
not intended to be limiting. In addition, the present disclosure may repeat
reference numerals and/or letters in the various examples. This repetition is
for the purpose of simplicity and clarity and does not in itself dictate a

relationship between the various embodiments and/or conﬁguratlons

discussed.



work in process (WP) nunber no | onger corresponds to a valid order
nunber. The nethod 10 begins in step 12 when a custoner places an
order. For purposes of illustration, the order is for sem conductor
chips, but it is wunderstood that the jorder may be in any area of
manuf acturing. The order is associated with an order nunber (e.g.,
1234A) and a |lot handle notice is issued in step 14. Associated with
the ot handle notice is a WP nunber (e.g., 1234A) that relates a
physical ot with the order nunber. Assumi ng the manufacturing
process is allowed to continue to conpletion, the order nunber and
the WP nunber would be matched to identify the custoner to whomthe
| ot bel ongs. However, if the order is changed before conpletion,
problens nay arise. [0013] In step 16, the custoner submts an order
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and the WIP number would be matched to identify the customer to whom the
lot belongs. However, if the order is changed before completion, problems may
arise.
[0013] In step 16, the customer submits an order change after a hold/release
‘decision on the lot has been made. Inthe present example, the order change is
- accomplished by submitting a new order (e.g., 1234B), which invalidates the .
original order number 1234A. However, there is still a lot associated with the
WIP number 1234A. As there is no valid order associatéd with the WIP
1234A, the lot cannot be linked to an order and is scrapped. Because there is
no lot with a WIP matching the new order number, a new lot with WIP 1234B
is initiated in step 18 to fill the order. Accordingly, the method 10 results in
wasted resources and may result in inventory imbalances.
[0014] Referring now to Fig. 2, a method 20 illustrates an order transaction
flow where a lot is delayed because a hold is placed on an incorrect lot. The
method 20 begins in step 22 when a customer places an order. As described n
Fig. 1, the order is for semiconductor chips, but it is understood that the order

may be in any area of manufacturing. The order is associated with an order

number (e.g., 1234A) and a lot handle notice is issued in step 24. Associated




5 with the Iot handle notice is a WP nunber that corresponds to the
order nunber (e.g., 1234A). In step 26, other orders nmay be entered
by returning to step 24, and issuing additional order and WP
nunbers. It is understood that order% may be entered at any tine,

al though this is not explicitly shommin Fig. 2. For purposes of
illustration, a second order is entered and assigned the order and
WP nunbers 1234B. [0015] In step 28, an adm nistrator/operator in

t he manufacturing process subnmits an order change for the | ot 1234A
This change may occur, for exanple, after an initial hold/rel ease
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present exanple, in step 38, the admnistrators such as a sa
agent mmy PBPsitige in ke srajaraciuriagyproress).i Howevenrhacsuse therenarepnultipde

(e.g., orders in the system for the same customer, the hold is mistakenly placed on
lot 1234B. This results in the situation of step 30, where the lot 1234B (which
should not be changed) is delayed, while the lot 1234A (which should be |
changed) is allowed to continue through the manufacturing process.

[0016] Referring now to Fig. 3, a method 32 illustrates an order transaction
flow where a synchronized order change procedure is used to ensure that the
order and WIP numbers remain associated with the proper lot even if the
order is changed. The method 32 begins in step 34 when a customer places an
order. The order is associated with an order number (e.g., 1234A) and a lot
handle notice is issued in step 36 and sent to a lot handling system. Associatéd
with the lot handle notice is a WIP number that coi'responds to the order
number (e.g., 1234A).

[0017] In the present example, in step 38, the administrators such as a sales
agent may change the order at any time in the manufacturing process (e.g.,
before or after a release/hold decision, before a pilot lot is released, etc.). When
such an order change is detected, the lot handling system generates a “pending

task” message and freezes the rélationship between the WIP and order




before or after a release/hold decision, before a pilot lot is

rel eased, etc.). Wien such an order change is detected, the |ot
handl i ng system generates a "pending task"” nessage and freezes the
relati onship between the WP and orderg 6 nunbers in step 40. This
ensures that neither of the WP or order nunbers wll be changed
separately, and so avoids losing track of the relationship between
the nunbers in the system Furthernore, the |ot handling system nay
acconplish these tasks in real time by using, for exanple, an event
driven extensible markup |anguage interface and nessagi ng system
[0018] A user (e.g., a customer service representative, a sales
representative, or other authorized individual) may then select the
pendi ng task and receive suggestions for updating the order in step
42. In step 44, when the order is updated, a nunber of sub-processes
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[ 0020] Ref el 'lﬁe”%}i%u%dgte 4, an exenplary conputer 50, su as my

be ‘ n 0 d, a number of sub-processes may be invoked. For

example, updating the order may involve inheriting or generating a new match
code, updating the order and WIP numbers using the match code, and sending
a confirmation notice regarding the updated order. In some embodiments, the
match code may be automatically updated if a status of the WIP number
corresponds to a hold status, a release status, or a new part status. If desired,
the synchronized order change process may monitor, alter, or override
decisions made by the user if, for example, the user fails to follow the
suggestions presented in step 42.

[0019] In step 46, a master production schedule (e.g., a production schedule
specifying specific items, quantii:ies, and dates at which production is expected
to take place) may be updated and confirmed. Accordingly, the order change
may be accomplished while synchronizing the order and WIP numbers,

[0020] Referring now to Fig. 4, an exemplary computer 50, such as may be
used to accomplish the synchronized order change process of Fig. 3, is
illustrated. The computer 50 may include a central processing unit ("CPU")
52, a memory unit 54, an input/output ("I/O") device 56, and a network
interface 58. The components 92, 54, 56, and 58 are interconnected by abus
system 60. It is understood that the computer may be differently configured




used to acconplish the synchroni zed order change process of Fig. 3,
is illustrated. The conputer 50 may include a central processing
unit ("CPU') 52, a nenory unit 54, an input/output ("1/0") device
56, and a network interface 58. The gonponents 52, 54, 56, and 58
are interconnected by a bus. system60. It is understood that the
conputer may be differently configured 7 and that each of the listed
conponents may actually represent several different conponents.

[ 0021] The conputer 50 may be connected to a network 62 via the
network interface 58. For exanple, the network 62 nmay connect
various portions of a manufacturing facility. Because the conputer
50 may be connected to the network 62, certain conponents may, at
times, be shared with other conputers (not shown). Accordingly, the
met hod 32 of Fig. 3 nay be stored and executed solely on the

conput er Séndthategchef thedisied capogemntsi hay hetualip mppitegént several different
accessible via the network 62. In addition, the network 62 nmay
conprise t$BOPARSNES; st em 60 and so the various conponents 52-58 may be
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computers and accesslble via the network 62. In addition, the network 62 may
comprise the bus system 60 and so the various components 52-58 may be
distributed through the network 62. '
[0022] The present invention provides a solution to solve labeling
inconsistency problem in a lengthy manufacturing process. It can provide
sales force with real time order information, and avoids wasting resources to
produces redundant product lots. If necessary, a report can be run on a daily
basis (or even an hourly basis) to keep the administrators of the
manufacturing process informed continuously. This would help a much -more
efficient product planning process.
[0028] While the preceding description shows and describes one or more
embodiments, it will be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the
spirit and scope of the present disclosure. Therefore, the claims should be

interpreted in a broad manner, consistent with the present disclosure.
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changes in formand detail may be nmade therein w thout departing from
the spirit and scope of the present disclosure. Therefore, the
clains should be interpreted in a broad manner, consistent wth the
present disclosure. 8 What-is Caimedgs: 1. A nethod for processing
at | east one order change request in a manufacturing system wherein
the order is associated with an order nunber and a work in process
(WP) nunber identifying a physical manufacturing lot, the nmethod
conprising: freezing a relationship between the order nunber and the
W P nunber upon receipt of the order change request; providing at

| east one order change option based on the order change request;
identifying a match code associated with the order change option; and
updating the order nunber and the WP nunber using the nmatch code,

so that the WP nunber is synchronized with the order nunber. 2. The
met hod oWhkatis'Claibwed i€er conpri sing generating a pending task
nessage to freeze the rel ationship between the order nunber and the
WP nunber. 3. The nethod of claim2 further conprising selecting the

pendi ng taskqness j . i . net hod
of claim3 f u%’t herggﬁ?}%&i\g)ﬁgbﬁ%ﬁr\ég%ﬁ Mggﬂfii]%?g?gl%guggﬁfl ntr y
i f the usenufadtuyingeystendiwleareiretiRaidet i dssscidtedarith @hasider Ainben. 5.

The nmethod of claim11 further conprising sending a confirnmation
notice t &g agEikgnaregestd YN aureherddenidfiing aphysical hanglagairinglotheen

the method comprising:

freezing a relationship between the order number and the WIP number
upon receipt of the order change request;

providing at least one order change option based on the order change
request;

identifying a match code associated with the order change dption; and

updating the order number and the WIP number using the match code,

so that the WIP number is synchronized with the order number.

2. The method of claim 1 further comprising generating a pending
task message to freeze the relationship between the order number and the
WIP number.

3. The method of claim 2 further comprising selecting the pending

task message to view the order change option.

4. The method of claim 3 further comprising automatically
overriding a user entry if the user entry does not correspond to the order

change option.

. The method of claim 1 further comprising sending a confirmation
notice to a designated destination to confirm that the order has been

successfully changed.




successfully changed. 9 6. The nethod of claim1 further conprising:
determining a current status of the order; and freezing the order
only if the current status corresponds to a predeterm ned status. 7.
The nmethod of claim6 wherein the predgternmined status is selected
froma group consisting of a hold status, a rel ease status, or a new
part status. 8. The nethod of claim1 further conprising informng a
user of the order change request using an event driven notification
process. 9. The nethod of claim8 wherein the event driven
notification process operates in real tine. 10. A nethod for
synchroni zing an order nunber and a work in process (WP) nunber
associated with an order while changing the order, the nethod
conprising: notifying a user of an order change request using a real
time, event driven notification system identifying the order

associ at ed wi t h6 he dheganethodofelaimolifuther qomywiisinglg at | east one

aut omat ed suggestjon.to the user for changi th order in
accordance with ee,rn%xrxggra E%ﬁﬁésﬁag%%gﬁe%ﬁ%’@?gcuti ng the order
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updating the order _and WP nunbers to maintain a relationship

bet ween t h@redefermined sprfusnunbers after the change is nade. 10 - 11.
The nethod of claim 10 further conprising |ocking the order and

7. The method of claim 6 wherein the predetermined status is

selected from a group consisting of a hold status, a release status, or a new
part status.

8. The method of claim 1 further comprising informing a user of the

order change request using an event driven notification process.

9. The method of claim 8 wherein the event driven notification

process operates in real time.

10. A method for synchronizing an order number and a work in
process (WIP) number associated with an order while changing the order, the
method comprising: |

notifying a user of an order change request using a real time, event
driven notification system; |

identifying the order associated with the order change request;

providing at least one automated suggestion to the user for changing the
order in accordance with the order change request; and

executing the order change, wherein executing the order change
includes synchronously updating the order and WIP numbers to maintain a

relationship between the order and WIP numbers after the change is made.



W P nunbers upon recei pt of the order change request. 12. The net hod
of claim 11l wherein the locking is performed automatically by a
handl i ng system 13. The nethod of claim 10 further conpri sing
automatically wupdating a match code jf a status of the WP nunber
corresponds to a predefined value. 14. The nethod of claim 13
wherein the predefined value is selected froma group consisting of
a hold status, a release status, and a new part status. 15. The

met hod of claim 10 further conprising overriding a user command if
the user fails to follow the automated suggestion. 16. The net hod of
claim 10 further conprising sending a notification nessage
confirmng that the order was successfully changed. I T A conputer
system for synchroni zing an order nunber and a work in process (WP)
nunber when meking a change to an order, wherein the order and WP

nunbers are assqqi at 1 A f system.co .sing: a
processor; and Calqhemqglfvyg%@ggrsb?gﬂé&te@w,ﬁ?r mgm&‘??@%@d
plurality OVIPnusnberstipongedeipt ¢rthe @3dérchadie rhqudagocessor, the
instructions for: receiving an order change request; generating a
pendi ng task nmessage in response to the request; 11 providing at

| east one optionasfor i . orde en th endi ng.task is
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order nunisatomaticallebyh Bandlihgsystalwer ei n a rel ati onshi p between the
order and

13.  The method of claim 10 further comprising automatically

updating a match code if a status of the WIP number corresponds to a
predefined value.

14, The method of claim 13 wherein the predefined value is selected

from a group consisting of a hold status, a release status, and a new part
status.

15.  The method of claim 10 further comﬁrising overriding a user

command if the user fails to follow the automated suggestion.

16. The method of claim 10 further comprising sending a notification
message confirming that the order was successfully changed.

17. A computer system for synchronizing an order number and a
work in process (WIP) number when making a change to an order, wherein the
order and WIP numbers are associated with the order, the system comprising:

a processor; and

a memory accessible to the processor for storing a plurality of
instructions for processing by the processor, the instructions for:

receiving an order change request;

generating a pending task message in response to the request;



WP nunbers is nmaintained during the order change. 18. The conputer
system of claim 17 further conprising instructions for obtaining a
new mat ch code, and updating the order and WP nunbers wusing the new
mat ch code. 19. The conputer systemofsclaim 18 further conprising
instructions for updating a nmaster production schedule with the
updated order and WP nunbers. 20. A nethod for synchronizing, in a
manuf acturing process, a first nunber for identifying an order and a
second nunber associated with the first nunber for identifying a
manuf act uring product |ot in process, the nethod conprising:
detecting when the order is changed by a first user in the

manuf acturing process; autonmatically notifying a second user of the
order change using a real time, event driven notification system
and executing the order change while maintaining a relationship

between the first a?g% ?&%‘aﬁcl@éﬁ%‘?{eﬁ:ﬁ%ﬁ folgﬁ%xﬁggﬂ?ﬁ%d&'ﬂéﬁﬁ%

wherein the nmaintain 1 nc
manuf act ur i pemding taskds peloctiedgandisks.

initiating an order change to synchronously change the order
number and the WIP number, wherein a relationship between the order and

WIP numbers is maintained during the order change.

18.  The computer system of claim 17 further comprising instructions
for obtaining a new match code, and updating the order and WIP numbers

using the new match code.

19. The computer system of claim 18 further comprising instructions
for updating a master production schedule with the updated order and WIP

numbers.

20. A method for synchronizing, in a manufacturing process, a first
number for identifying an order and a second number associated with the first
number for identifying a manufacturing product lot in process the method
comprising:

detecting when the order is changed by a first user in the

manufacturing process;

automatically notifying a second user of the order change using a real

time, event '
driven notification system; and

executing the order change while maintaining a relationship between

the first and second numbers.

21.  The method of claim 20 wherein the maintaining further includes
indicating the manufacturing lot has pending tasks.



