| A METHOD AND SYSTEM FOR CONDUCTI NG AN ONLI NE TRANSACTI ON OF
MULTI - PRQOECT WAFER SERVI CE RELATED ARPLI CATI ON [ 0001) Thi s patent
application is related to a commonl y-assi gned US Pat ent Application
entitled "Systens and Method for Custom zed Tape- Qut Requests for
Integrated Grcuit Mnufacturing”, filed on May 11, 2004 (Attorney Docket.
TSMC 2D03- 0646/ 24061. 98) . BACKGROUND . [0002] The sem conductor integrated
circuit (1C) industry has experienced rapid growh. Technol ogi cal advances
in IC materials and desi gn have produced generations of |ICs where each
generation has smaller and nore conplex circuits than the previous
generation. However, these advances-have increased the conplexity of
processi ng and nanufacturing | Cs and, for these advances to be realized,

simlar dev needed.
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oper ati ons needed to '@ orne at different |ocations
by a single conpany or by di fferent conpanles that specialize in a
particular area. This fgriher i ncreases the conplexity of producing 1ICGCs,
as conpa 4 T30 omer s may be separated not only geographically,
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and test” the fabricated [C. A fourth conpany may handl e t he overal

manuf acturing of the IC, including coordination of the design, processing,
assenbl yg 1 ARE-HGSHNY operations. 2 [0004] Wiether in the context of a
single fdbl ty or nultiple facilities, conmunication issues nmay present
problens in a nunber of areas, such as_jin the fabrlcatlgn of -1 C.s designed
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i nt egrated CIrCUItS (ASICs) or multi project mafers
generation has smaller and more complex circuits than the previous generation. However, these

advances have increased the complcxfcy of procéssing and marmufacturing ICs and, for these
advances to be realized, similar dcvelbpmcnts mIC processﬁg and manufacturing have been
needed. ' I
[0003] Furthermore, as the IC industry has matured, the various operations needed to
produce an IC may be performed at different locations by a single company or by different -
. compaunies that specialize in a particular area. This further increases the complexity of producing
-~ ICs, as companies and their customers may be separated not only geographically, but also by
time zones, making effective communication more difficult. For example, a first company (e.g.,
an IC design house) may design a new IC, a second company (e.g., an IC foundry) may provide
the processing facilities used to fabricate the design, and a third company may assemble and test
the fabricated IC. A fourth company may handle the overall manufactaring of thfa IC, including

. coordination of the design, processing, assembly, and testing operations.



(MPW), the mask design generally involves comunication between custoners.
and mask manufacturing facilities. The process of preparing and finalizing
mask design information for an 1C (e.g., nask design tape-out) generally

i nvol ves both custonmers ordering the | C and engineers fromthe

manuf acturing facility. The custoner nmay provide tape-out information to a
manuf acturing facility using a nunber of different formats. This introduces
additional conplexity into the tape-out process, as engineers fromthe
manufacturing facility may need to manually check the data provided by the

custonmer and conmmuni cate with the custgner r g?%tglﬂg azpects .of . t he
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" The present disclosure relates generally to the field of serﬂrcon uct or
manuf act GFERE priority, and different requirement. Non-efficiency in communication, Syncnronization,

and coordination may cause confliction/error, prolong cycle time, increase manufacturing cost,

and add too much inconvenience o customers.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]  Fig. 1 is a simplified block diagram of an embodiment of a system for providing

multi-project semiconductor device manufacturing with an online customer interface.

[00.06] - Fig. 2 is a simplified block diagram of a virtual IC fabrication system that can benefit
from the disclosed manufacnldng system.
[0007) Fig. 3 is a flow diagram of an embodiment of a method for providing multiple project
limited semiconductor device manufacturing. _
[0008] Fig. 41sa flow diagram of an embodiment of the online customcf interface system
employed in the disclosed method and system.
-[0009)  Figs. 5a and 5b are planar views of a semiconductor photomask and wafer,
respectively, illustrating the implementation of 2 multiple project wafer. ‘
{0010] Fig. 6 illustrates an embodiment of an online screen interface by which a customer

may interact with the job request component of the disclosed system.



and, nore particularly, to a systemand nethod for online nulti-project
sem conductor device integration. It 4s understood, however, that the
foll owi ng, disclosure provides many different enbodi nents, or exanples,
for inplementing different features of the disclosure. Specific exanples
of conponents and arrangenents are described belowto sinplify the present
di scl osure. These are, of course, nerely exanples and are not intended to
be limting. In .addition, the present disclosure nay repeat reference
nunerals and/or letters in the various exanples. This repetition is for

t he purpose of sinplicity and clarity and does not in itself dictate a
rel at i onPETRIHEPRRSCRIBEIGMNr i ous enbodi ments and/ or configurations
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all embodiments of the integrated wrtual fab 102 by whlch a plurahty of customers each may
initiate a plurality of job requests, track, and receive a semiconductor device fabricated upon
limited real estate of a semiconductor substrate via an online interface.
[0613]  The multi-project semiconductor manufacturing integration system 104 may employ
the use of multiple project wafers (multi-project wafers ér MPW). Multi-project wafers are
wafers wherein a plurality of different semiconductor integrated circuits (1C’s) may be fabricated
upon the limited real estate of the same wafer. The muitip'le project wafer may include a
phurality of different devices from a same customer or different customers. The multiple projsct
wafer method of component 104 may utilize a singular chog;éphic mask or mask set.
Therefore, multiple customers or companies may share in the cost of 2 mask set.
[0014]  Virtual fab 102 further comprises an omline customer interface for job reguest
communication and monitoring. The online customer ‘interface provides an interface to a

customer or plurality thereof for creating, confirming, and tracking a job request from the

beéirming to the end of the fabrication process. The job request may include a plurality of 01-';1_161”



beginning to the end of the fabrication process. The job request may
include a plurality of other 4 -job refuests fromdifferent custoners,
wherein the plurality of job requests may be nmerged to forma parent job
request. The parent job request allows for the custoners to share the cost
of mask and wafer fabrication wherein the plurality of different devices
may be integrated into one mask set and nmay be fabricated upon a wafer by
usi ng the sanme mask set. The virtual fab 102 nmay be coupled to a

comuni cations network 106 to provide an online custoner interface.
Through the .communication network, the custoners may provi
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The. .conponent s 222-228 are jnt nnect bus s
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r epresent. several conponent s-,” Far Egtarrple the CPU 222 may actually
represen’f’lfﬁlnﬁﬂll‘h‘”rﬁ?séé‘é?g‘ﬁ}waﬁ?n ri buted processing system the - memory

uni t 22409y | Nedchide ndi difitfs @0b, ThatieyShOn@geheiT HEERbyptling @eRes neh aas
cache. nenory, =~ mai n nenory, hard_di sks, and re ‘Hgérr%g)%ré stortggf devi ces;
and the Srorsgayiosa czweutﬁr&wﬁrﬁc’ﬁa& igial aspFiRtS Peﬂer%(g‘g i ke, |

FPor example, the internal entity 202 is expanded to show a central processing unit (CPU} 222, a

memory unit 224, an mput/output (/0) device 226, and an external interface 228. The extemnal’
'mterface may be, for example, a modem, a wireless transceiver, and/or Gne or mote network

interface cards (N'ICS) The eomponents 222-228 are mterconneeted by a bus system 230 Iti 1s_. .

understood that the mtemal entrty 202 may be conﬁgu:ed ina number of dﬁerent ways -and that . i
" each of the listed components may actually represent several componeuts For ¢xample, the

CPU 222 may actually represent a mulh-processor or a distributed prooessmg system; the

memory urut 224 may mclude dlfferent data storave or memory devices such as cache memory,

main memory, hard dlSkS a.nd remote Iemory storage devmes and the O devree 226 may
'melude mouitors, keyboards and the like. . _

{0017} The internal ent1ty ’)02 may be connected a network 106 through a wu'eless or wrred
link 240, and/or through an mtennedzate network 242, wlueh may be ﬁ.u'ther connecied to the :
communications network. Intermediate network 242 may be, for example, a complete network
or a subnet of a local area ﬁetwork, a companﬁr wide intranet, and/or the Inierr_ret. Intermediate -

‘network 242 m'ay include a server 214 in one embodiment. The linternal entity 202 may be



10017] The internal entity 202. may be connected a network 106 through a
wireless or wired |ink 240, and/or thyough an internedi ate network 242,

whi ch nmay be further connected to the conmunications network. Internediate
network 242 may be, for exanple, a conplete network or a subnet of a | ocal
area network, i conpany wde intranet, and/or the Internet. Internediate
-network 242 may include a server 214 in one enbodi nent. The internal
entity 202 may be 5 identified on one or both of the networks 214, 242 by
an address or a conbination of addresses such as a nedia control access

(MAC) address associated with t e t erfac er net
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entiti essoilifthnb-Blaey ifafitisesudh ﬁmm-rﬁatemﬂb' shippieg essewblyer Vist eBxampden A he .
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that allows access
used herein includes a computer, terminal, or other device through which the user communicates

with the system. , ‘
.[0019} It 18 understood that the entities 202 204 may be concentrated at a single location or -
may be distributed, and that some entities may be incorporated into other entities. In addltlon
each entlty 202, 204 may be associated with system identification information that allows access
to information. within the system to be controlled based upon authority levels associated with
gach entity’s identification information. - '
[0620] Fig. 3 illustrates an embodlment of an integrated method 300 for prowdmg multiple
project semiconductor device integration. The method 300 begins at step 3:02 wherein a job

: .request template may.be created and maintained by a multi-project semiconductor manufacturing
integration system (mtegratlon system) and an associated semiconductor foundry. The .
serniconductor found.ry may include a semiconductor manufacturer that has the capab111ty to

. produce advanced complex photomasks and/or semiconductor waférs. The integration system

may provide customers-a plurallty of online templates mcludmg product device order, mask



to information, within the systemto be controlled based upon authority

| evel s associated with each entity's' gdentification information. [0020]
Fig . 3 illustrates an enbodi mnent of an integrated. nmethod 300 for
providing nmultiple project sem conductor device; integration. The nethod
300 begins at step 302 wherein a job request tenplate may be created and
mai ntai ned by a nmulti-project sem conductor manufacturing integration
system (i ntegration systen) and an associ ated sem conductor foundry. The
sem conductor foundry may include a sem conductor manufacturer that has the
capability to produce advanced conpl ex phot omasks and/ or sem conduct or

waf ers. Toting infemmtdn, epeciiysteemologpynfpmutiod ereseedirg §rmat, pnd rptifiestions

online t | at.es i ncl udi .product Vi , ' o
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request tenpl custom zed according to custoner order for
ef fi-ci enepording teestoarsi edesior Fdipicrsy-ang|cenvepierags tROFEFATFRY ardiStoRek BRY (o5
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: A % m
cust onerordé template fuch e ckmask ubding Aeplat gy be peayided i SeHOBC Or H A ChGK
customer's initial .order i or_e[@ | ST COREU Glegn 488 NG Y th
t echnol orélf?sd]ézfya a"sé’g.‘g‘?ﬁﬁ%‘ x{hllgt%gdtagtgﬁl%gs& a single j obalr equest E:maty be
cr eat ed femimomducipl fonedri teghrofogydatelosesr s plurality of online job requests.
The cust s can initi.ate a j.ob.r i LR8ih BPcusk: st
ol a 8P 5 1o B °s Spbig b PS8 Bl HorPREhRE Bhoulff
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net wor k r%gu%st ténrilp%.tesrr%e boglirfél ] clnbl Fegutalstntte;(:c)xpl%tes may provide automated calculations or may
' " provide autoruatic retrieval of information through the network 106 that may be filled into a

specific job reqﬁcst of a cusiomer. The customers may provide information such-as window size

(physical dimension of an area in a mask reserved for the customer’s device), device
60nﬁg'urations, device specifications, device design database, and order éuznti‘ty.' :
[0022] Next-zit step 306, the integration system may cross-check and verify customer ‘order
information for jts accuracy and validation, via the online interface, after the information from &
*customer 1s entered into a 3 ob request. This cross-checking an_d feedback to the customers may be
| performed substantiziﬁy imn:_tediatel& after the job reqﬁest has becn. submitted by the customer. A
design circuit ciatabasc may be first uploaded by'a customer to a éervcr coupled to the Tnternet or
another suitable computer network. Thé customer provides the proi)etty and location of the
(iesign circuit databasé as a part of the MPW order information or mask tooling information.
The integration system then downloads the design circuit database according to the customer’s _
Mi?W order information or mask tooling information. Relevant information may be extracted -

- from the design circuit database and compared with the customer’ MPW order information or



specific job request of a customer. The custoners may provide information
such- as wi ndow size (physical dinension of an area. in a mask reserved
for the custoner's device), device. configurations, device specifications,
devi ce desi gn dat abase, and order quantity. [00221. Next at step 306, the
I ntegrati on system may cross-check and verify custoner 'order information
for its accuracy and validation, via the online interface, after the
information froma custonmer is entered into a job request. This
cross-checki ng and feedback to the custonmers nay be perforned

substanti al | medi ately_after the job request has bee subn1 by the
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further bniveriseanisd ip arosiasie SH i Phpiamaske apdbabripe B LRl STHIRBNr al i ty
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limted real estate of a sem conductor wafer. For exanple, there 3/ be a
plural i tgast@buted real estate for the five customers may be the identical distribution across a plurality ¢f

a

wafers or the distribution of the customers job requests may be different through a plurality of
wafers. The tape-out information may be further sent to customérs for confirmation, via the
online interface, email, telephone, and /or other proper communications. '
[0024]  Next at 310, the mask design documents (or tape-out information) integrated from the.
plurality of job requests may be provided to mask manufacturing for mask fabrication. Further,
the mask set mﬁy be provided to 2 semiconductor wafer manufacturing for muiti-project wafer
fabrication. o ’ '

{0625} . At step 312, each. customer inay have an access fo monitor and track the status and
progress of the associated job request(s) through various stages of the lifetime of a job reguest
including multi—project initegration, mask manufacturing, and wafer manufacﬁ]ri.ng. During the
monitor and tracking, a customer may communicate with the integration system and/or the
virtual fab, via the online interface, for update, report, feedback, and other related information.

The customer may set up its own profile to request scheduled information. For example, the



five custoner devices to be manufactured through the job request, the five
different devices may be inplenmented gn one single set of photomasks and
fabricated upon a single sem conductor wafer. The limted real estate nmay
be distributed across a plurality of wafers wherein the distributed real
estate for the five custoners may be the identical distribution across a
plurality of wafers or the distribution of the custoners job requests may
be different through a plurality of wafers. The tape-out information may
be further sent to custoners for confirmation, via the online interface,
emai |, tel ephone, and /or other proper comrunications. (0024] Next at 310,
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during execution by the custoner, there may or may not have to be a
System 400 may begin at job request module 402 to’initiate 2 job request. The job request
module 402 may be initiated through the network 106 and/or the virtual fab 102 at a customer
site or at a foundry site. Once the job reguest is, initiated by module 402, an online template
rhodule 436 méy be accessed and displayed by the customer. The online template module 436
may include a mask tooling template module 404, a dummy layer template module 406, and a
specific technology information template 408 for example. The online mask tooling (MT):
template module 404 may provide an interface for the customer to enmter masking related
infoﬁnation, such as a layer code, a mask layer name description, and/or logical operation. Such
an MT template may be systematicé_lly built according to technology definitions {(e.g., 0.13 pm
or 0.18 pm node technology). In some embodiments, the MT template may be a supefs.et of
data, with the customer selecting options from . or entering data into relevant portions of the
ternplate. In other embodiments, the masking information maintained in the MT template may
be tailored to serve particular customer's requirements. Accordingly, some items in the MT
template may have default values or multiple options for a particular technology. The customer

may select information (if options are presented) or enter information for each item having no



consensus by other custoners of the parent job flow to inplenent the change
in the job flow during execution. Theg nmethod of integrating multi-project
waf er job requests nmay be further described and extended in description of
the system 400 shown in Fig. 4 [0026] Fig. 4 is a diagram of an enbodi nent
of a system 40D for processing a job request. System 400 includes a
plurality of nodules which may nmandate operation in a specific order,
however the nodul es of system 400 are not |limted to the order in which
they are illustrated. System 400 may begin at job request nodule 402 to
initiate a job request. The job request nodule 402 may be initi%t d
t hr ough - defesliafoimstien enisr BHeh e defelt yamaan dosbrol R INSPISREER RS Bt o or

at a fougﬁ%ﬁmﬁﬁﬁﬁﬂmﬁﬂﬁ?- the job request is. initiated by nodule 402, an
online.te ate "nodul e 436 nay be accessed and di splayed by the custoner.
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whi ch t hes QR aielMT kedlDaeratd ST k@St holy Eed afetdiof quationpwitl theedtomdor a
particular application. 100271 The du | ayer teng%age qu lLe 406, may be a
super setangrergealy g relsvanhepegins. ordhe ST éqng’&t%/?f&s"&i’ﬂf nae 3 ?ﬁﬁé‘f‘ SLHE BFi ng
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dummy | ayer tenplate may be tailored to serve the particul custoper's
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defaul t jM&H@ét‘?f’.%ﬂ @nswer to the question may be customize the MT template to only include a

number of metal layers as specified by the customer.

[0029]  An online customer interface module 438 may provide customer an access to place
and configure a job request over network 106. The online customer interface module 438 may
include a plurality of sub;modules including'a- multi-project job interface 410, a multi-project
reservation jbb list 412, a multi-project reviéion job list 414, and a multi-project generation job
requesi 416. The customers may utilize the onfine multi-project job interface module 410 to put,
configure, and maﬁipulate information within the system 400. Thus when the term “muiti-
project” is used herein, each project may be from a different customers, oralternatively, the same
customer when that customer desires multiple projects on the same wafer. The online ulti-
project reservation job list module 412 may include a system for generating a list of customer
jobs and a reservation of a customer job which may be included in .a specific job request for a
multiple project wafer. The online multi-project reservation job list module 412 may categorize
customer job requests according to technology, window size, order quantity, product shipping

date, and compatibility. The module 412 may also provide a priority of customer job requests -



particul ar technol ogy. The custoner may enter information for each item not
havi ng default information or for whigh the default information does not
mat ch the custoner's needs for a particular application. 104281 The
specific technology information (STl) tenplate nay be generated and/or

| oaded to provide one or nore technol ogy questions to be answered by the
custoner. The technology questions may be generated or | oaded based on the
initial information entered by the custoner. As with the MI tenplate, the
STl tenplate may be a superset of questions, with the customer answering
only the rel evant questions, or the STl tenplate questions may be tail ored
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user-conflgurable The online nulti-custoner
requests may be selected to form a parent job request. A motice of job request execution 418

may provide an alert of the initiation of a parent job reguest including the number of customer
devices and information regardiné the status of the device fabrication. The notice of job request .
‘execution module 418 can initiate an.alert to an:y customer and the foundry which may include
any form of communication to the customer via the network 106. 7 |
[0031] Next, an online ve'riﬁ.c-:ation'm-odule 446 may verify the selected job requests for their-
validation and accuracy. The online verification module 420 may firther include a design circuit
database download sub-module 42011:0 download an associated design circuit database from an
Internet server according to the customer-provided mask tooling information. The custorner
‘mask tooling information may provide the property and location of the design circuit database.
The associated design circuit database may be uploaded to the Internet server by the customer
when placing the j-c;b request. The design circuit database download sub-module 426 may track,
in real-time, the location of circuit design database that rﬁay be utilized m the custome;r job
request. The online verification module 440 may also include a mask tooling comparison sub-

module 424. The mask tooling comparison sub-module 424 may extract relevant information



revisions job list nodule 414 may include a |ist of custonmer anendnents to
j ob request and can include specificqinformation illustrating where
anendnents occur and other information associated with any anmendnent by

t he system 400. The anendments to the list initiate an alert to any
custoner and the foundry which may include a w rel ess conmunication or an
email through the network 106. A nulti-custonmer generation job reguest
nodul e 416 nay provide the generation of ail online report of the custoner
j ob request and may provide generation of. an organized custoner job
request after and during the fabrication of the job request by the system
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sub- confirmation. After confirmation of each job request from the associated customer, the tape-out

information may be sent to mask fab for mask fabrication.

[0033] Next, a multi-project monitor module 442 enable a customer fo monitor and modify
the job request through the life tu:nc of the job request including multi-proj ect integration, mask
fabrication, and wafer fabrication stages. The multi-project monitor module 442 may inchude an
online job request track sub-module 430. The customer may track the status of the job request
using the online job request track sub-module 430. The customer may dynamically monitor the
progress of the job request. For example, the cosiomer may hold or modify the job request under
Gertain circumnstance. The custorner may have dual-way communication with the semiconductor
foundry. For example, the customer may set up to request relevant information in predn_aﬁned
schedule. For example, the customer may request updating the status of ‘the job request every

day. In another example, the customer may request to be updated of the completion of every

processing stage through the job request lifetime. -



nodul e 424. The mask tooling conparison sub-nodul e 424 may extract rel evant
information 11 fromthe associ ated degpgn circuit database and conpare to
the mask tooling information or tape- out information for any inconsistency
~and errors. The online verification nodule 440 nmay al so i nclude a custoner
f eedback sub-nodul e 426. The custonmer feedback sub-nodul e 426 may send
conparison results, including inconsistency and errors, to the custoner for
correction and nodification. The custonmer feedback sub-nodul e 426 nay
raise a flag for the relevant job request if there is any inconsistency
and error. The job request may be put on hold until the customer revision
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request Syl AN gH I PE Ot URSOPRLR G S ALQLITAL bATORGE AR B0y zfeaﬁ’éstcat e

one set 0 ape-ou or mat The au omatic project translation
and int e@hamuthnle cnssotodr @otir2 Sutrepdile 432i roky ifdlwdglaledimgponiBertiqu. and i nf ormati on
necessar 03§1 ige e”tab'%”%éht Blich "fhe R idr® ot géfﬁﬁt r}r;afﬂﬁﬁ gut
|nfornat on may Dbe Gre Sent to each- oner cén tron. After
conf i r matdodificatfone ditla qlﬂbmareqmngsapprbm fhet jok rws&bchauédmclmstcomﬁpt mheﬂqrape out

informatio be sent. b for.. br.i 033
nul ti -praoa@%nﬁeo?]% LR%’P‘%@?""fgrnlgB}(e & cus %drrreegF?Mtg%r[? 2 (“lusg m)dlf
the job hﬁauﬂ:ﬁztslyl kHeojoly edub® thiyf Be implemadfedt trea jphballteqlf%tﬁqombicwﬂlwers

mul ti-project integrati.on, mask abri.cat andwaer brlca

st ages. - WHHE FAT g2 WBﬁngéfeqH‘E?ﬁan%Le %Hm%%f@ﬂﬁﬁw SﬁE]I“"’B KR Wtﬁﬁ He job
regquest ﬁlﬁ@ﬁ{ytﬁdﬂ&fmdm e 43b. The custoner nmay track the status of the job
request _using the online job request_track ﬁub- nodul e, 43 The cust omer
may dynable8l| |'yFighrr £BY ot AE PIBROYPES S HepFEdEs IP@E&B& WSP&%‘F%! e, the

Cust OMeriliiEyatinOihe ilefi@HibY of ehﬁult@lb pEGH € ¥Efer. uméeﬁask Ge0 fnay Be Ghd laysIRE Ance.

The custoner may have dual - cqonmmuni cat i on he sem conduct %
set of masks to implement multlp e-project semiconductor ev1ces or exaruple, a pattern

may be designed for one job request and assigned to the proper location of the mask with
requested window size and. A pattern 514 may be designed for another job request and assigned '
the current location with requested window size. More job requests such as 416 through 438 are
illustrated and each of them is designe& according to each of the job requests information and is
assigned to a proper location of the mask.
[6037] | Fig. 5b is a planar view of a multi-project semiconductor wafer 540. The multi- '
project semiconductor wafer 540 may be of any diameter and is partitioned into a plurality of
semiconductor blocks 504. Each block 504 may include multiple semiconductor devices (or die}
‘from different job requests. Each block 504 may be a map of the mask 510 {or a set of masks)
and is formed through semiconductor manufacturing processing using the mask 510 (or the set of
masks including the mask 510). Multiple job requests of electronic devices are integrated into
one set of photomasks and multi-project wafers are manufactured accordingty. Thus the cost of
photomask fabrication is shared by multiple job requests and the cost of each job request is

reduced.



foundry, For exanple, the custonmer may set up to request relevant

i nformation in predefined schedule. kgr exanple, the custonmer nay request
updating the status of the job request every day. In another exanple, the
custoner may request to be updated of the conpletion of every processing

stage through the job request lifetine. ~ 12 [0034] The nulti-project

noni tor nodul e 442 may further include a nultiple custoner notice

sub- nmodul e 432. The multiple custoner notice sub-nodule 432 may send

rel evant information to contact points for each job request. The rel evant
I nformati on may be sent to the custonmer in custoner preferred nethod

i ncl udi ngqoesdpi | Fif &Xis aQTonPkY infiefaceUsHb AisEeikhgl dikcandaBs By whivk 4 ehseoragrtmay

i nformati on nmay be a _change noti ce, gro r?ss report, manufa tgﬂjgﬁ%quate

such as yinepet Withhe ibetequss syste 489, 8f Bivefs I PRirEsions: Pt e BEr Sn S8R dment

i ncl udi ng-nBskniyoR! dridehted BfOMEBLEO R b 168H Cfiffabe sdpded] 206 ta Helpaindsrfatd on,
and process recipes necessary for the job request. The nultiple st oner

notice suhrepmihal movids thragpstomen Widbingrushiens iy heyt forareonlish varqyp dasys. Thirer

cust oner ' ‘ ' ERROAQd Julif@intePfcetd padt¥nit HeldiStbrer.
nDdifica??%ﬁg?ﬁg'%&%&%F@Hﬁ?ghﬁggggﬁgrove the job rg uest t%roSgh_Jﬁriiple
proj ect it seweral aptichs) dln4uppresehicexamblei e enineoiniseiace ei0dncipgss 4Praliseof i ni t ed
real . est r e [ ' &atorTBYs, e

i mpl erren%lé%hjg% %S%?%%r%fg?%% o] %gﬁt@oﬁ%%t%?é \E/{\Jgﬁ‘t&eérfmﬂ\%ge(?%?ﬁ ea%h customer
j ob r equéstnormiutive 60 br Cleak buttonHd® antfisnd hutiond 130 dd Mawdugon wh.cr Camd
pluralit her.eof .. [[0036], Eigs. - o Vi 2

Serm cond BB Seth * e A o515, aBe Bffbo ilelof oY ARPAIsh U, Plonfblate 620

i npl enentiad peridef thacuswhie witea phopgredt covlfgerationind tagesdet. STiRE tewmplatet20moay ayer

exampl o, PaSHIFREY Pt g abop Qi Bn i e SETRERIAL R R R, 7T
t he propesmécoCatetrativedf, thehieb raasdet wWistehn speeifitatiod ecly be rpidisd 90 e BmglatsAcdfat t er n
oL TR Dt L ARE 1 1081 S0 SRS, S0, BRSNS SR
438 are bidwskSbieal egnaie Fagktioh sdhpahda daisigaiet rapentaiking deeeemach of the
job requests information and is a-szsi ned _éo a proper .l ocation of‘?}\%bre mask.
[0037] FIY3%6p {ae hoad|aam SEva futigrs 2 oM Are ids,thp FARqre c%ﬁaﬁﬁ%‘i" fler 540.
The mul t {sad a job request data and information built-in from the foundry database and customer tape-in_

or save a job request to the job request system 400 through the network 106. The Quefy button

606 may search for foundry device information, mask design, and other technical specification

databases. The Remove button 608 enables the customer to remove a component or information

from the job request, while the Check button 610 enables the system 400 to check the customer

input data and design with foundry built-in designs and technical information. For example,

activating the Check button 612 may be used for initiating module 426 of the job request system

400. The Check button 610 can be automated were user interface may not be required.

[0040]  The Send button 612 may be used to send and receive email notifications from the job

request system 400, while the Add New button 614 may enable the customer to add or edit and

con‘;poncnt to the job requést. The Copy button 616 may enable the customer to duplicate an

existing components or an existing component m the détabase_ of the network 106 (e.g., device

component, device design rules, etc.). The Replace button 618 may enable a selected cornponent‘

to be replaced by another component. It is understood that the buttons and functions are

illu;trative, and that many other buttons and functions may be provided. For example, a context

sensitive menu may be activated by clicking on a mouse button {not shown) or by using a



proj ect sem conductor wafer 540 may be of any dianeter and is partitioned
into a plurality of sem conductor bl eagks 504. Each bl ock 504 may i ncl ude
mul ti pl e sem conductor devices (or die) fromdifferent job requests. Each
bl ock 504 may be a map of the mask 510 (or a set of masks) and is forned
t hrough sem conduct or manufacturing processing using the mask 510 (or the
set of masks including the mask 510). Miultiple job requests of electronic
devices are integrated into one set of photonasks and multi-project wafers
are manufactured accordingly. Thus the cost of photomask fabrication is
shared by nmultiple job requests and the cost of each job request is
reduced. ﬁbc{aﬁ@@&] shbg). Acbringly, thalintedack G0@ manbe altgod 25 Atsired kmexteng dne -
means by ich _a custoner. ma interact with the job request system 400 of
Fig. 4. |@nqn§na,yfyda§bjghtr5%mﬁ]% togle{/séﬁp?éfy of interface screens may be
presentedoba]a qusbgie interfaB€lolittuapfah lbbgmylcamqiree bace sgr egveranperablht p
interface screen _that provid e cust oner. h_instr i to
acconpl i SRUREL 3‘65@‘?‘&%&5‘” ‘W‘“P@? fi SSTE TS (St C 1Sof r\fjégt 4} grt aoﬂ%b?gg%gégst

syst em 4@Qptodod ErTPN GENE, kR4 f @ﬁv%r @QsO (D:Iieec&ezﬁtirs dtth @tocags tdeviess.or swivels msawer al
options. In the present exanp line j..nterface 60 d%s a,

0 .incl
pl ural i t yrlsefbe vgada Jfp éﬁllneéllit@ﬁ*’éﬁ??"‘éiﬁé’lrf‘e SETACHOR ﬂBEf?IBW“%‘ﬁﬂE"”C“ 2ve “but t on
604, an t afPPor nfmuRSH¥RE 1yt The &f38nuricalitie cendild dro o Eb@er an
Send but ?oﬂﬁs%ig%tgﬂo Add Ngw but t on 614%a Copy button 616, and a Repl ace
but t on 6rgsmqﬁdéy@meawwﬁg@ﬁaa@@aléﬁ®r%§ al so include a tenplate 620 that
provi des [gﬁ%} CU%LQ%[E{E ilclbsite lg%dé%%h"ﬂﬁd 260 Bfstefiioaloh@t anehlinapenation The

tenpl ate ate y job request specificatiaon, during the design
process torﬁtrelhslurmectt\w&r S@rhleﬁ b Pffé%é%lﬂﬁuse hag HPFIeRasCriba RSP ¢ &FSST%he | ob

roqueSt SYALERLAPSEL IRk PnBcRnoBel iobtnd Grkid byERbal & @y i or L he

configuration o request 1s conpleted. 'The tenplate 620 may further
r epr esentin ghe 4t oms eiﬁersma@esl thig, distloguss preydegmed @ity fsrsPEHr@ENSOPRAY

real-ti rrebéhcguoaeﬂu el?ﬂdertstoﬁﬁéllﬁhﬂgvé:ﬁ hﬁ:ﬁﬁgaﬂoﬂnggﬁ'g}ge Qﬁ sh&ﬁqlt@ﬁkdarcsﬁn‘fﬁndg&lint ons

602, 604 he ‘Cust omer W t optionto either I|oad a job request
data and mmmgamg, digfosixg iahd ini somé instmees eorheofsaidrey ofite disaloarrefifl byigm

tape-in save a jab reque t he B 4005 BEQHedy t he
net wor k °“t'f‘ff8rr@ét%§7“gbﬁf? %ergf%:ues Aés%glédr %ﬁ“ﬁ%& @f ﬁar%r y %Otvi& c‘%&

i nf or mat Icﬁﬂns HeRGkstraaiSirgidly aad th aahdnaer doemhmt wdth tlepecpefdaf thetdisstosuidat abases. The
Renove button 608 enables the customer to renove a conponent or infornation



fromthe job request, while the Check button 6 10 enables the system 400 to
check the custoner input data and degggn with foundry built-in designs
a-ad technical information- For exanple, activating the Check b Litton 612
may be used for initiating nodule 426 of the job request system 400. The
Check button 610 can be automated were user interface may not be required.
100401 The Send button 612 nay be used to send and receive enai
notifications fromthe job request system 400, while the Add New button
614 may enable the customer to add or edit and conponent to the job
request. The Copy button 616 nmay enable the custoner to duplicate an

exi sti ng RNPPREHLSINEDaE €Xxi sting conponent in the database of the network
106 (e.g. device conponent, device design rules, etc.). The Replace
button 618 nmay enaple a selected c opnent to.be replaced by anot her

' conponent . Iﬁ'is AheEre Ty ﬁmﬂﬁﬁﬁmgggwﬁﬁ?f%ﬂ§mgﬁd functions are

iIIustrative,P@mﬁg@hggmnamyem&h@ﬁ,buh@umﬁ and functions may be provided.

For exanple, a context sensitive nmenu q%y be gctivat%d b cliqyégglon a
mouse. but t onTCHBENSIHORA PG H5TaeE #deast B8 SRIE P BAPRICER BIPEIRS FATE Daving

Accor di nghrmdiBe adstiptivg 868 i&8RatbBrcaR; al tered as desired to extend its
functionality and to maxi m ze custoner. support. [0041] The online interface

to virtual faphedions egecew loas tWhtsef copmpleeSiERplIeS: operable to couple to
the Internet, ,f,GHing ¥2ARIcR for TEPeRRE \GRESOITRY atl 1B&! HilLsck dRRmPRIcdSEmpRtek) | €
Transfer ProFocoI (FTP) Server, an email server, etc. One or nore data
storage d&¥ices or servers may also be used. The online interface provide
timely inter a&taggng tﬁ@ﬁf&%ﬁﬁ%ﬁl@s&%&&eﬁ%ﬁ%é"ﬁ%@:a%eﬁ%ﬁcﬁﬂ%ﬂt@HEJéonﬁﬁ% hhg
foundry or manufac %rlng acility. The commruni cati on channels are no | onger
restrictee. by time zone and geographical differences. [00421 The current

di scl osure provide a nethod and systemto conduct an online transaction of
mul ti project wafer service. The present disclosure has been described
relative to a2.prefTbe method exftstaith tefurther| composiogrpravidies, virothe fonbizg isw&ce.hat
beconme appare t ersQo L.nary 0 N ST - B § It l1y;

readi ng f%l%é P l%rgﬁsrscémggde% egﬁntggig%\;vgt ﬁ?nkﬂatk%gmsglpﬁlf i]?gta%(cjl Ségdglgem%%aﬁc}le

appl i cat eptuits.| t is understood that several nodifications, changes and
substitutions are intended in the foregoing disclosure and in sone

i nstances sone features of the disclosure will be enployed wthout a
correspondi ngs. use Thé methbé bf flaat 1wdersinAbe evnthlstel wmpide ¢onpaipgsrogkitadlmgt hat

the appeq Del'gl:laﬁOn.

4. The method of claim 1 wherein the completed template comprises information
associated with a circuit design database, and the method further comprises accessing the circuit

design database for a circuit file associated with the integrated &ircuit.

-3 The method of claim 1 wherein the completed template .comprises location
information associated with a circuit design database and a name of a circuit file, and the method
further comprises accessing the circuit deéign database for the circuit file associated with the

integrated circuit.

- 6. The method of claim 4 where checking the received at least two sets of completed

templates comprises comparing the completed template and the respective circuit file.



clainms be construed broadly and in a manner consistent with the scope of

t he disclosure. 15 WHAT IS CLAIMED | Syg1. An online nulti-project wafer

nmet hod conprising: providing, via an online interface, a tenplate;
receiving, via the online interface, at least two sets of conpleted

tenpl ates each having information descriptive of an integrated circuit;
checking the received at least two sets of conpleted tenplates; providing

f eedback for respective ones of the at |east two sets of conpleted

tenpl ates; and integrating the informati on associated with the integrated
circuits into one conmon nmask set. 2. The method of claim| further

CONpr i si ng. pf ovi ghdgheirbh B elifin Gboipisin trRividane fecdistintegarding ordiffrénsn
associated with integrating and fabrlgat!ng'ghe first and second integrated
Ci I cui t sbet@eenThrecomplebed dererfiate insitha esprRAEEETHtHE conpl eted tenpl ate conpri ses
mask tooling information. 4. The. nethod of claim1 wherein the conpleted
tenpl ate conprises information associated with a circuit_design qatabase,
and- the nmet had fuEmhmﬂhmbWbﬂﬁ@éEW@%@%§§Wﬁ§%ﬁﬁ@b%ﬁﬁﬁﬁP?ﬁﬁBE@T%%§%§¥é%ase f or

a circuit file associ ' R L6gh Bt e Hmplaidadt the FeuiThie. met hod of
claim1 WEEFRIAC cgogg%%ré é%%Fen%fgte c%nprigg;'location i nf or mati on

associated with a circuit design database and a nane of a circuit file, and

t he 'met hod furth?ﬁ%ﬁ%@gﬁﬁfﬁgFﬁﬁ&ﬁﬁﬁ%ggﬁgte ﬁ%&ﬁﬁ&Emﬁﬁﬁggﬂmﬁggab&&gﬁfOr t he

circuit fileasso circuit. 6. The net hod of
cl ai m 4 yhergiogghecki ng the received at |east two sets of conpleted
tenpl ates conprises conparing the conpleted tenplate and the respective
circuit fi-le. 16 7. The nmethod of claim6 conprising providing feedback
regarding a digf f efgNefthod of claim 7 wherein providing feedback comprises providing a

notification via the online interface.

11.  The method of claim 1 wherein providing a template comprises providing

templates of a plurality of formats.

12.  The method of claim 1 further comprising receiving, via the online interface, a

revised completed templats in réspouse to the feedback.
13.  The method of claim 1 further cbmpn'sing providing a graphical user interface.

14. The method of claim 1 wherein receiving completed templates comprises

receiving complete termplates related to a plurality of integrated circuits.

15.  The method of claim 1 further comprising providing, via the onkine interface, a

final confirmation on feedback associated with checking the templates.

16.  An online semiconductor fabrication integration system comprising:
| an online template accessible by a plurality of users for providing information descriptive
.of integrated circuits;
an online multi-project wafer interface operable to receive completed templates having

information descriptive of a plurality of integrated circuits associated with a plurality of projects;



bet ween the conpleted tenplate and the respective circuit file. 8. The

met hod of claim6 wherein providing fgedback conprises providing a fail or
success indication of a conparison between the conpleted tenplate and the
circuit file. 9. The nethod of claim7 wherein providing feedback conprises
sending an enmil notification. 10. The nethod of claim7 wherein providing
f eedback conprises providing a notification via the online interface. 11.
The nethod of claim1 wherein providing a tenplate conprises providing
tenplates of a plurality of formats. 12. The method of claim 11 further
conprising receiving, via the online interface, a revised conpleted
tenplate in responsSe Lo lifenb@AdBAGHIe d3ehedid rerBRbipRitdOEmplatts Mind pravidaer
conprising providing a graphical user interface. 14. The method of claim!]
wher ei n dededckitepot anpl et ed tenpl ates conprises receiving conplete

tenpl ates rel ated;f0,.8,Bhif Bhdrite RS ploRiae Wnfhe dathl rF Uhdegratidd theTheegraRichod of
claiml further conprising p OV|d|n8, via the online interface, a final
conf i r matcircuits drto freedipmok masksssoci at ed with checking the tenplates. 16. An
online sem conductor fabrication integration 'system conprising: an online
tenpl ate accessible by a plurality of users for providing information
.descriptive ©f i Mhegysted ok d6ivhereingthe emiplete taagbletes pereptiset madF tapling
interface oper.able to receive conpleted tenplates having information
descriptpvggﬁpmh plurality of integrated circuits associated with a
plurality of projects; 17 an online verification nodule operable to check

the conpleted_tenpl ates and proyjd f eedbagck thereof; ptOring
modul e oper abt® {T%hﬁlslﬁﬁ“ﬂegﬁlﬁlﬁ \r(%wg‘f’rﬂnu@e@flﬁ?en‘feélg% g qee%i tg%)?eafoed

Ci rcui ts chinpRe OARUE AWM iBEHatBR In thd domplhel eiysibtem of claim 16 wherein the
conpl eted tenpl ates conprises mask tooling information

21.  The system of claim 16, wherein the online verification module is operable to

download a circuit file using information in the completed template.

72.  The system of claim 16 the online verification module is operable to compare
information in the completed template with data in a circuit file and sending a notification in

response to a result of the comparison.

23.  The system of claim 16 the online verification module is operable to compare 2
information in the completed template with data in a circuit file as soon as the completed online

ternplate is received, and sending a notification of a difference detected in the completed

template and the circuit file.

24,  The system of claim 16 wherein the comiﬂeted template comprises mask layer,

structure name, window size, and data type.

25. A method comprising:

uploading a design circuit database fo an infernet server;

receiving an electronic mask tooling template having information related to an integrated
circuii;

downloading a circuit file from the design circuit database;



20. The systemof claim 16 wherein the online verification nodule is
operable to conpare a circuit file wigh information in the conpleted
tenplate. .21. The system of claim 16, wherein the online verification
nodul e is operable to download a circuit file using information in the
conpleted tenplate. 22. The systemof claim 16 the online verification
nodul e is operable to conpare information in the conpleted tenplate with
data in a circuit file and sending a notification in response to a result
of the conmparison. 23. The systemof claim 16 the online verification
nodul e is operable to conpare a information in the conpleted tenplate with
data in a cirgikdchbidi RPneAA baswedtte eleciphitedk dodling empiaapidihe cirguit

recei ved, and_sending a notification of a difference detected in the

conpl et ede@Bdpl ate and the circuit file. 24. The systemof claim 16

wher ei n' the copRldela@RP LBt iRnf G8ERb4cE @6t latd dfayeu]t of it tret-cheskingime,

w ndow si ze, and data type. 25. A nethod conprising: uploading a design
circuit database to an internet server; receiving an el ectronic nask
tooling tenpl age hawiRAGhJiRFORARDS Fherkif iRl Bk ieliap wniilegtahmitec propetits

downl oading a circuit file fromthe design circuit database; 18

cr 0ss- chewkiosgtionof te gegignsicredaitbesi t he el ectroni c mask tooling tenplate and
the circuit file; and providing i nmediate el ectronic feedback notification
of a result of the cross-checking. 26. The nethod of claim25 wherein the
mask tooling 2&nplEeenctiodpf Fleies2pwvigrr cioaschealivg METRAIGFoBPTEHSelfedigy n
circuit datgbase, 27. .The | .aj ei n cross-checki ng
infornatfﬁ% ? ceP?gg§tggyg@?%ﬂggwﬁLﬁﬁf@%?%ﬁ@g*@%%meen t he mask tooling
tenplate and the circuit file. 28. The method of claim 25 wherein providing

| medi ate el egfronie fegdPai ol (heak! ABvEREPRERS Sk 38R |
notifm:ation comprises sénding an email notification.

29.  The method of claim 25 further comprising integrating the integrated circuit
described by the electronic mask tooling template with other mtegrated circuits to create one

common mask set for fabrication on a multi-project wafer.

30. A method of integrating at least two integrated c_ii:cuit projects, comprising:;

receiving an electronic mask tooling file for each of the at least two integrated circuit
projects; _

downloading a design circuit database associated with each electronic mask tooling file;

cross-checking between the electronic mask tooling file and the design circuit databases;
and

forming tape-out information for a common mask set integrating the at least two

integrated circuit projects.

3 1.- The method of claim 30 further comprising:
_receiving confirmation from clients of the tape-out information; and

“passing the tape-out information to a masking house.



29. The nethod of claim25 further conprising integrating the integrated
circuit described by the electronic mpsk tooling tenplate with ot her
integrated circuits to create one comon nask set for fabrication on a
multi-project wafer. 30. A nethod of integrating at |east two integrated
circuit projects, conprising:; receiving an electronic mask tooling file
for each of the at least two integrated circuit projects; downloading a
design circuit database associated with each electronic nask tooling file;
cross-checki ng between the electronic mask tooling file and the design
circuit databases; and form ng tape-out information for a common nask set
integrating tBae at The eetitnd biwdaimi Itvegreat dovndnzdiog p epgojisei datalgge cop@ispet hod

of claim th r|S|n receivi mation fromclients of the
t ape- out ‘f?@%?%ﬁgttg%ﬁm 1(5“““[515 EEI‘S O?P%I%}%B%%%%Jl nformation to a nasking
house. 19 32. The met hod of cIa|n130 wher ei n downl oadi ng a design circuit
dat abase conprj se downl o design.circuit database from an

| nt er net servé# g@ n*%gdﬁgfhﬁg LF%EFHﬁW$§?nWﬁP ﬁMPQ%E?Gﬁ%ﬁ;%gﬁFlrnatlon

from cli @edefingGORmbsRS/ia thé@dmetng confirmation via the Internet. 34. The
met hod" of clai m 30 wherein recei ving an el ectronic mask tooling file
conprises receiving a location of the desigh circuit database.

34.  The method of claim 30 wherein receiving an electronic mask tooling file

comprises receiving a location of the design circuit database.



