A METHOD AND SYSTEM FOR CONDUCTING AN ONLINE TRANSACTION OF MULTI-PROJECT
WAFER SERVICE RELATED APPLICATION [0001) This patent application is related to a
commonly-assigned US Patent Application entitled "Systems and Method for Customized Tape- Out
Requests for Integrated Circuit Manufacturing”, filed on May 11, 2004 (Attorney Docket. TSMC
2003-0646/24061.98). BACKGROUND [00021 The semiconductor integrated circuit (IC) industry has
experienced rapid growth. Technological advances in IC materials and design have produced
generations of ICs where each generation has smaller and more complex circuits than the previous
generation. However, these advances have increased the complexity of processing and
manufacturing ICs and, for these advances to be realized, similar developments in IC processing and
manufacturing have been needed. [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 compgiesialsnesiadizennracinuia ererclivs duthenneraasestieosomplexity of
producing ICs, as companies ansktham custamsrs meayse separatetknot 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 newiC, a second company (e.g., an IC foundry) may provide the
processing EELASEEeRN6! €bIEHTe the design and a third company may assemble and test the

fab“gated 'Qadbzhf}oughmww%r@Ia:l;&%@idomeia&bmaﬂf,amw afghendG Ingji!ﬁliﬂiﬁzé )
coordination of the desi roc ssem and.te erations. 2 Whether in the
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context of a TAGIE fach iffties " Eommunication issues may At pro iéms in a
number of aMeasizsuchgsitedve Fyridaloft ¢hiCiser dxigmed BYla ?-é‘ﬁst@%ﬁé’ﬁ%@k xample, in IC
manufacturing processes that use a photomask (or "mask") to create such devices as application
specific mterated CII’CUItS (ASICs) or multi project waf rs (MPWs), the mask design generally involves
icatr weeneustomers and mask manufacturlng facilities. The process of preparing and

finalizing mask design information for an
0062] The semiconductor integrated cirenit (JC) industry has experienced rapid growth.

Tectmological advances i IC materials and design have produced geperations of ICs where sach
generation has smaller and more complex circuits than the previc;us generation. However, fhese
advances have inoreased the complexity of processing and manufacturing 1Cs and, for these
advances to be realized, similar develépmants miC procassiﬁg and manufacturing have been
needed. ' k
[0003) Furthermore, as the IC industry has matured, the various operations needed to
produce an IC may be performed ai different locations by a single company or by different -
' companies that specialize in a particniar area. This further increases the complexity of producing
- ICs, as cormpanies and their customers may be separated not only geographically, but also by
time zongs, making effective commurication more difficult. For sxample, & first company {&.g.,
an IC design house) may design 2 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 fabrcated IC. A fourth company may hardie the overall manufactiring of the IC, including

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




IC (e.g., mask design tape-out) generally involves both customers ordering the IC and engineers from
the manufacturing facility. The customer may provide tape-out information to a manufacturing facility
using a number of different formats. This introduce% additional complexity into the tape-out process,
as engineers from the manufacturing facility may need to " manually check the data provided by the
customer and communicate with the customer regarding aspects of the, tape-out information that are
unclear or incorrect. More than that, in amulti project wafers transaction, customers may dynamically
request a job and/or drop a job, may have different priority, and different requirement Non-efficiency in
communication, synchronization, and coordination may cause confliction/error, prolong cycle time,
increase manufacturing cost, and add too much inconvenience to customers. BRIEF DESCRIPTION
OF TILE DRIBVWNG SHbons]iFil: witca slinphitisdasibokotragtinm Bk rppannsaiar 558§stem for
providing mylti;proieetsemiconduaitsericamanuiaciuringsithianentinesustarperinterface. [0006]
Fig. 2 is a-simplified block diagram of a \‘%u‘:(ual IC fabricatipn 1%/steg that nb{eﬂgg{j@ from the

n

disclosed m&PHRETuAAGEFER ™ e R BOAE UIR rAm OF an embodiment of a method for

providing muttiptesprojestcdiraiteg isenicendictotedaisd cirmiimnifoiir ng I8y R i a flow diagram
of an embo%&w’g} Lofihe opline.qusiomerineracs.system: sroniaveadindhediselesed method and
Fi

system. [00 gs. 5a and.5b are planar views of a semicqnductorkpgmtom k and v%(afer
I

respectively THRISHATITE tRETHTDIHTEATS S SF L FORFIe BrIREE & TERIG1EY. 61 (sfrates an
embodiment®fean, enkhéspreepsintd faceBy whithsdob stomsermeipinsiEdCwn shejebrequest

component gf the disclose systern. 3 RETALERDESCRIPHON (RelkThsAsasent disclosure

relates generally to the field of semiconductor manufacturing -and, more part_icul% ly, to a system and
method for SR TIE SIEHEELEaRH ComHAbHHE e TRy r SRR ASTEIERY, however, that the
following diselagslsérprovite ssimanypeitiesent crinbadiments; omsainpiesziditimplentehting different
features of %9539] %&ﬁh?ﬁ?acﬁg&dded by the customer and commumicate with the customer regerding

aspects of the tape-out information that are unclear or incorrect. More than thal, in a multi project

wafers fransaction, customers may dynamically request & job and/or drop 2 job, may nave

different priority, and different requirement. Non-efficiency in communication, synchronization,

and coordination may canse confliction/error, prolong cyele fime, increase manufactuting cost,

and add too much inconvenience o customers.

BRIEF DESCRIPTION OF THE DRAWINGS
{00GS] Fig. 1 is » simplified block diagram of an embodiment of a system for providing

multi-project semiconductor device manufacturing with an online cestomer mterface.
[{3806} © Fig. 2 is a simplified block diagram of a virtual IC fabrication ‘system that can bepefit
from the disclosed manufaﬁmz:ing' systern.
[0007] Fig. 3 is a flow disgram of an embodiment of a mefhod for providing multiple project
Timited sermiconductor device manufacturing. ‘
{0608 Fig. 4isa flow diagram of an embodimment of the onkine customaf interface system
~ employed in the disclosed mefhod and system.

- {0069) Figs. 32 and 5b are planar views of & semiconducior photomask and wafer,

respectively, illustrating the implementation of 2 multiple project wafer. '

[ea1d; Fig, ¢ illusirates an embodiment of an oniine screen interface by which 2 customer

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




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 lgtters 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 configurations discussed. [0012] Fig. | is a system 100 for providing online
multi-project semiconductor device integration in one embodiment. The system 100 may include at
least two components 102 and 104. Component 102 represents an integrated virtual IC fabrication
system (a "virtual fab™). Component 104 represents a multi-project semiconductor manufacturing
integration system. The multi-project semiconductor manufacturing integration system 104 may
include all inEEIHAL. BHaRBEJrBERTHMOWS and information services for either internal or external

customers. thg mult g@%@%&i@gﬁ%&% mapufaci i g egratiopoaystemma4menayiprovide a
vehicle across all embodiments of the int(ael% ate% \éir ual f 1%11'1911 npg/rgvkéitcpea.gcl)%rug Iodfsgl%%tomers each
may initiate BpBFfBFOFIE Pe b &S PaEK BRITeCEIVE 4 semiconductor device tabricated upon
limited real éstatetiofia Bemicdaductohsubstatatize dpilovine disetafacerond=) TFHY Hilltisroject
semiconductor manufactring iniedrationsusiamd gy empley ohediseabadltivtpderaiect wafers

(multi-project wafers or MPW). Multi-project wafers. are w fec{sb here{in a L&BI%E}H%X of dfjﬁegent
semiconducESFTREY i FPERIGHE (Feds FTRe BE e B B0 RS limilBd Teal estalé of the same
wafer. The raistipteprajestvuefesimaysinchutesyasplupkditydf diffeseinicristds frodimitsamecustomer or
different cusigmate- 60wl BlE BERIE Sty iz Metbod O LERmAONREL b Minstutiz e singular

lithographic mask or mask set, Therefore, multiple customers or, comg)%nies ma Ssaﬂaéle in the cost of a

mask set. [CRFEEP\hrtG Al sl Honr A R oS e SR N B RS EF ??rf‘é’éé% 10b Fe G

FoGuest
communicatiea pskioriteskrghde onlkntcintomerdtedfatpmprowdésandhterface to a customer or

plurality thetggy for cigating, conflymingsaad tacking aoh.reghiest iomdhe cheainpingio.the end of
the fabrication process. The job request may include a plurality of other 4 JOb re(?lue[fé? from different
o fedits

customers, WirEriAtHeoptPhRABIERD Tag 558 M B RRitGed (52Fomm S FERE est. The
parent job reguestallonsfaothecustemerntaehdreitiel dostibfication system {2 “virtual fab"}.

Componant 104 represents a multi-praject semicondnctor manufacturing integration system.
The multi-project scmiconduétor manufacturing integration system 104 may include all inter-fab
mask process flows and information services for either internal or external customers. The
rulti-project semiconductor manufacturing integration systern 104 may provide a vebicle zcross
ali embodiments of the integfated virtua] fab 102 by which 2 plurality of customers each mey
initigte a p'iuraﬁty Sf job tequests, track, and recetve a semiconductor device fabrmcated upon
Iimited real estate of & semiconductor substrate via an online mterface.
[0013]  The multi-project semiconductor manufacturing integration system 104 may employ
the use of muitiple project wafers {muiti-project wafers or MPW),  Multi-project wafers are '
wafers wherein a plurality of different semiconductor integrated circuits (IC’s) may be fabricated
upon the limited real estate cf the same wafer. The muitiple project wafer may include &
plurafity of different devices from 2 same customer or different customers. The multiple project
wafer method of compouent 104 may uiilize 2 singuiar Ethog;ﬁphic mask or mask set,
Therefors, multiple customers or cormpanies may share in the cost of a mask set.

- [e014]  Virtnal fab 102 furtber comprises an omline customer interface for job reguest
communication and mouitoring. The online customer interface pmvides an imterface to &

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

beginuing to the end of the fabrication process. The job request may include 2 plurality of other




mask and wafer fabrication wherein the plurality of different devices may be integrated into one mask
set and may be fabricated upon a wafer by using the same mask set. The virtual fab 102 may be
coupled to a communications network 106 to provide an online customer interface. Through the
communication network, the customers may provide specifications on a job, receive data, receive
feedback, and track the manufacturing progress without restrictions as to geography and time zones.
[0015] Fig. 2 is one embodiment of the virtual fab 102 in which a multiple project wafer manufacturing
may be implemented. The virtual fab 102 may include a plurality of entities, represented by one or
more internal entities 202 grid one or more external entities 204 that are coupled by a
communications network 106. The network 106 may be a single network or may be a variety of
different netudrksjuesicireas dffirramstoand, teeirtehsatispdmaieheitesthaw drasrEhid wireless
communicatipg.chanegls1Rge] Fachatibpeniies %s&@ﬂtﬁ@%ﬁéﬂ%ﬁi&@@coﬂﬂr@hm@& e@mputing

devices such as servers, personal computers, personal._digita aSS|stant eI ular telephones
and the like. B3 BXa At ﬁbﬁ?gtﬁ?ﬂgﬁﬁf%ﬁ%‘w lﬁ%; g 16§ [%%f&pé)cessmg unit

t?S expanae O S O a cen
(CPU) 222, anaskemiony unit ROAbaminbuttopaiIm0)ste\ives2n6 maskl wh Sltenwihieb48e 228. The

external interface MAYDe (O SxAMPe.ANQdeN 2 WirelessARNSCoiSl: andial-onapnpore network
interface cards.(NICs). The, components 222-228 are intercon, ectedfké)cy abuss s em 230. Itis.

understood fﬁgf"fﬁiétmt%ciﬂﬁiuﬁﬁﬁwn %@?ﬁa&hﬁé‘%ﬁr‘r&%& LNy etﬁ%ﬁbc 3?‘31fgfereﬁf) WAYEaRd that each
of the' listed compaherftsdnay, actuaky tepreseatseyeralrompiimenissiFolaxantpleytiepiCPU 222 may
actually represent.a,multi-processor or a distributed processing system; the memory unit 224 may
include different data storage or memory devices such as cache memory, in memory, hard disks,
and remote HEory Elérade YeEBSTET the 0 TV & 226 My fichHE R i SIS K &50ards, and
the like. [00 tdnuTeberingental wntityi@d0aumiay e o detea meiworkd06 Hwoligh & witeless or wired
link 240, and F&EQJ{&H%‘ &M}%&kegf%ﬂsmgkz@%mw@@ya%m%ﬁmmt%t@;@we

communlcatlons network. Intermediate network 242 may b E for example a complete network or a

subnet of a FEEI° gr@’aaﬁéﬁ%i‘?é%m&%ﬁﬁﬁﬁ’ﬁ? e T AREEENHIO PR htcTREE RAEATCHAE network
242 may mcdaudev&xs@meﬂﬁém 2Reoaty) rociment. ﬂtknaaﬂtﬂﬂ%h érmmezc&zmmazw both

‘-Wn'ahne and ereisss commumcaman channels

'[0016] Each of the entities 202, 264 may include one or moré compuiing devices such a5
servers, personal compiters, personal digital assistants, pégars, celiular te'af:p};mnes, and the Iike.
‘For exampie, the intcmai cnﬁtyEZOE 1s e}gpmded to show & central processing unit (CPUY 222, 2
memory urit 224, an’inpufoutput (VO) device 226, and an external interface 228, The external
'iﬂtaffasc may be, idr exampiv, 2 modem, a wireless transceiver, and/or cne ar mote nctwork
interface carcis {NICs). The componenrs 222-228 are mtcrconnected by a bus system 230 Itis .
undgrstood that the mtemal ent:ty 202 may be conﬁgured ina numbcr of dlﬁ*'crent ways and that N
" gach of the’ listed compnnsnts_may actually represent ssx_ferai cumponentf:, For example, t‘ne_-
CPU 222 may actually represént ] Hllﬂﬁ‘}JIDG”SSOL.OI;' a distributed processﬁnv system; the
mernary umt 224 may mciude dxff&rem data staraae, or memory devices such as cache memory, |
main memory, herd msks and remote Memory storzwa dev;.c.es and ﬂze 0 davmc 226 may
| ‘ 'mclude mouitors, keyboards and the hk“ _
{0017} The 1nternal ennty '302 may ba comected 2 petwork 106 tmouvh a2 wzrelcss or wu-ed
hink 240, and/or through an mtﬂzmadmte netwm:k 242, whmh mzy be furthcf copnecied to the
commurications networl. Intermediate nur_wurk 242 may be, for example, a uamplate network

or 2 subnst of'a Iocal area network, a company wide intranst, and/or the Internet. Intermediate

-natwofk 242 méy include a server 214 in one embodiment. The internal entity 202 may be




5 identified on one or both of the networks 214, 242 by an address or a combination of addresses,
such as a media control access (MAC) address associated with the network interface 228 and an
intemet protocol (IP) address. Because the internalsentity 202 may be connected to the intermediate
network 242, certain components may, at times, be shared with other internal entities. Therefore, a
wide range of flexibility is anticipated in the configuration of the internal entity 202. Furthermore, it is.
understood that, in some implementations, server 214 may be provided to support multiple internal
entities 202. In other implementations, a combination of one or more servers and computers may
together represent a single entity. [0018] In the present example, the internal entities 202 represent
those entities that are directly responsible for producing the end product, such as a set of masks, a
wafer, or indiiRlifistpneseset heliehiraeTomihel hRst RaM ALk S ST RIAVARPEATTEY B02 include
an engineeryGHItOMeRSenes RRSOIEL adauiomated-aystanhprovess, isrdesigizdridbrication
facility and fab-related facilities such as yaw-materials, shipping, ly.0 gs of
external entif?éeémfbff’r%%?ﬁﬁd@ &G %Srsher,é%;cao‘llégig n. ﬁ?ﬁdvxl%ae%%{r{l% g%%segr{%bc%{l?tiéi%%igg}qe%%lt directly
associated crigneidiath e@ntkcl 45} thREAThCARAAENTO FReACEitRsHES TabESH/ P rATAFTABS™hn be
included withyihe.intexpaker exiarnakeniitiesqBashentiipnay interachaith-atherrentitiesmand may
provide services to and/or receive. services from.the. other entities. The ter ti d herein
includes a cBﬂtfﬁfu%gr?‘; tgﬁ"ﬁl?ﬁ o6t Siffert 35?83%%0&15@%?0 Eg%eggarﬁgg?h%é%cgé%ﬁfﬁﬁthe system.
[0019] Itis pnoléistcoautmat: thetdntitasr20 20i04s 2y Be ebrckrriemediionssi GRS or may be
distributed, gnd thatsome-clitissay: hejncaneraiacinia qipercatiies.. In addition, each entity
202, 204 may be associated with system identification information that allows acecess 1o .information
it the oy IS to 6 CErEHE BARERT Bor TR Jov CIe At el o merion
identificationtirdsismationsif0026] Fief8iifustrated arcérmibodihent bfseih Mtegrhted éfFod300 for
providing myltipla. prpiest semicanductarederics He ralion.: The-mat e300 frginsuat siep 302
wherein a job request template may be created and mdalin(tﬁ%isned by a mugé%projgp %%rggggnductor
manufacturifRPHitegFaioresySTant ARTEgPaTdh SYBRT ahd an Assccafed semiconductor foundry. The

facility and fab-related facilities such as raw-matsrials, shipping, assembly or test. Examples of

exiernal enfities 204 include 2 customer, 2 desgign provider, and ofner facilities fhat are nat
direcily associated or under the contral of the fak. In addition, sddifiona? fabs andior v?rtual fabs
can he inclnded with the internal or external entitiss. Each enfity may mnteract with other entifies
aﬁd may provide services to and/or receive ser_ﬁces from the. other entities. The term entity as
vsed herein includes a cum;ititar, terminal, or other device through which the user sormmmicates
.[{)!}19}, It 1s uncerstood that fhe entities 202-204 may be concgntrateci at z single location or :
may be distrﬂ;_uted, zmld fhat 'some entities ma_sf be incorporated into other entities. In éddition‘,
each antity' 202, 204‘ may be associated with system identification information that allows access
. to informéiion. within the system fo be controlled based upon authdrity levels associated with
“gach entity’s identification information. ' - . '
{0020  Fig. 3 illustrates en embodiment of an integrated method 300 for providing multiple
project semiconductor dsvice;integrﬁtion. The method 300 begins at step 302 wherein & job
. .requesf template may'be created and maintained by a multi-project semiconductor manufaciuring
integration system (integraﬁonA systemm) and an associated sermiconductor foundry., The .
sermiconductor foundry may inclnde a semiconductor manufacturer that hes the cépabﬂity‘to

. producs advanced complex photomasks and/or semaiconductor wafers. The integration system

may provide customers-z plurality of oniine templates 'mciu&in’g prodt{ct device order, maask




semiconductor foundry may include a semiconductor manufacturer that has the capability to produce
advanced complex photomasks and/or semiconductor wafers. The integration system may provide
customers a plurality of online templates including gyoduct device order, mask 6 tooling information,
specific technology information, crosschecking format, and notification forms. The templates may be
in a number of formats selectable by the user. The templates may be stored in a plurality of databases
which may be accessed through the network 106 and/or through the virtual fab 102. The databases
may include device specifications, mask tooling information, process capabilities, and any other tool
that may be necessary to maintain a job request template. In one example, the job request template
may contain a set of check rules to automatically check customer input information for validation. The
job request tenipiataonayibe adtiinatethabgyniaimilize, taolsdadmatdhasesadrastihaioetwork 106
and the vimuglIab Hhealisiensheal's ansa'ansmabeationaled. Lheighisgheatieyplate may

be customized™ according to customer order for efficiency and convenience. For example, a. customer
may be askB8 Y6 BFdVidRIATAY FiférARASEN WS TRE ELASHTET BERuEVID\PEITREE 108 38tHmRized MPW
‘order templagieysaichasiauanask toplingnteplatesmay beipiovidac:tepetisiamer, Ansat afoshgck rules
may also be.customized according to customer's.initial. qrder information and the . semiconductor
foundry tecr R s TS N S0 s B el o iSSR0
plurality of cERSisMEMSPIBRrdlinpoPERiNe [bhiPeJaBss IR SUSIIETS Edrsf itateajdBtetuest using
the online johxseguest @mplaigsminennlinedebiseayesttemplates Eiay ey ieeutomated
calculations of may. provide aulomaic refrieval of information frough the network, 106 hat may be
filled into a specific Jo% req’(Jes of a’customer. The“Clstomers may provide information such as
window sizewtptiysicatifinrersiomohan kraatimeiahabic rebarasesfortinetusonierygevicey, device
config#ratioa&cﬁ&ﬂgo@ &Q%Hé%ﬁ%%zd&ﬁlﬁ@ﬁgﬁ%ﬂrh%%%, @aﬁﬁtgaﬁegu.mmm@%ﬁ phlext at step
306, the integration system.may gross-check and verify custo rder information far its accuracy
and valdati A FE BT B R L Bt S For § SUcforar FOBRTEraA o a ob
request. Thigrdrosgbieckifigandifsidiritic tonthBieustorrepsomdnf the cperformddssibStantially
immediately.gftetifie 1qh irauesihesbees submitteckbyihe eustomelerAnformation and the

semicondactor foundry technology databases.

© [0621]  Next at step 304, = single job request may be created from a plurality of customers’
plurality of online job requests. The customers can initiate 2 job rcquésﬁ using the online job
- reguest templates. The anﬁné jobr reguest templates wmay prdvide asitomated calculations or may
' providé autornatic refrieval of miormation through the network 106 that may be filled mto a
specific job reqﬁcst of a custorner. The customers may provide information such as window size
(physilcai dimension of an afea in a mask reserved for the cuosiomer’s device), device
configurations, device specifications, device design datshase, and order quantity. - -
[0022] Naxtrat step 306, the integration system may cross-check and verify customer ‘order
information for its accuracy and validation, via the online interface, after the information from a
*customer is entered mic a j'ob request. This cross-checking and feedback to the customers may be
| performed substantiélly imediatcek? gfier the job reqﬁest has been submitied by the customer, &
design cirenit database may be first uploaded by.a customer to & éérve:r coupled to the iutemat or
another suitable computer network. Thé customer provides the prﬁperty and location of the
design cireuit database as a part of the MPW order imformation or mask tooling informaiion.
The integeation system then downloads the design circuif database acccrcﬁng to the cestomer’s ‘

MPW order information or mask fooling information. Relevant information may be extracted -

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




design circuit database maybe first uploaded by a customer to a server coupled to the Internet or
another suitable computer network. The customer provides the property and location of the design
circuit database 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 MAW 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 7 mask tooling information. For
example, the comparison may compare mask layer information, the name of the design circuit file, the
window size, and data type. Any inconsistence and errors according to the comparison will be
provided, via the online interface, to the customer for correction and modification. The customer may
respond to ti7ea8 fRpfEE B TR BiPhssHm M e KermHaER T GBI SRS EAtH BYEVIBRERHiEthe online
interface to the integsaticrsysicmul he, susiomer May:recaiveythe dajabeseichkeckarrisatiyia email or
some other electronic. means, for. example. Step,306.may include a request for additional information
and input froﬁwc%%m&goto'grﬁeﬁo%%agsr%nangéﬁ ﬂﬁ%"gdj%?g’ﬁ%e%fo aﬁr)agot %%fr%%%u%s%%%%%?é‘ﬁﬁm the
current job reguesio]eed slofisatiar-30T, WEcHTESHNIGPSYSte T AT HIEGRAE Ui Re JoRe quests
from a plurajify gigustomersdnterashgiaien reaueastifzashiob-requeshmayhe vaashatedand
integrated agording (o the mask looling information, desion ciieult database, and e foundry
databases. The mul |5’f}erf6%"reques Sfrom ditrérent customers are further Integrated into a single
parent job rétrestwherele thry pleivdtinrefucsdrnisito edeeuison e thekichimdis cpsemenay be
fabricated upon.aJimited-raalasiaien! asemisendusiocialiarn:k onexampliagthere may be a plurality
of five customer devices to bg m%nufactured through theijlobg_requesﬁ, e fig/e differecr;)% devices may
be implementiain ore SingId et 5t PRETEHTARE SR TEh et T UBBH R 1951 §EBRt shduictor wafer.
The limited rEatéstateusioydredistibgtepacayss. £ plujalitywtwafersathessivdled distgibigted real

estate for the fiye;custamerssmavibe theddanticakdistibution.asmss-adiualing of, walersor the
distribution of the customers job requests may be different tgrro,u h a péuralitg of wafers. The tape-out

_ b
information raPBE R FERR & ¥ O s SIS TR AtToH. TS ORime TRERARE iail,
telephone, angufsr wibrephe perdoymhesicatons. [Fgo24) Weiltca b8t theonask designadizduments (or

tape-out inf%ﬁﬁQQ%t&t?&fggﬁ%fSP@smﬁmﬂdﬂcmr wafer. For example, there may be a plurality of
five customer devices to be manufactured fhrough the job request, the five different devices may
be implemented in one single set of photomaske and fabricated npon 2 single semiconductar
wafer. The lmited real estate may be distributed across a plurality of wafers wherein the
distributed real estate for the five customers may be the identical distribution across a plurality of
wafars or the distiibution of fhe customers iob requesis may be different through a plurality of
wafers. The tape-out informstion may be farther sent {o customérs for confirmation, via the
online interface, ernail, telephone, and /for other proper commumnications. '
{0024]  Nextat 310, the mask design docurnents {or tape-out information) integrated from the.
plurality of job requests may be provided fo mask manufacturing for mask fabrication. Further,
the mask set mi}f be provided to a semiconductor wafer manufacturing for multi-project wafer
fabrication. . '
13325] - At step 312, each customer ina}' have an access fo monitor and track the stafus and
progress of the associated job reguest(s) throuph various stages of the lifetime of a job request
mcluding mulii-project integration, mask manufacturing, and wafer manufacfuﬁng. Puring the
monitor and tracking, a customer may comumupicate with the integration system andior the

virtual fab, via the online interface, for update, report, feedback, and other related Information.

The customer may set up its own profile to reguest scheduled informafion. For example, the




plurality of job requests may be provided to mask manufacturing for mask fabrication. Further, the
mask set may be provided to a semiconductor wafer manufacturing for multi-project wafer fabrication.
100251 At step 312, each.customer may have an agcess to monitor and track the status and progress
of the associated job request(s) through various stages of the lifetime of a job request including
multi-project integration, mask manufacturing, and wafer manufacturing. During the monitor and
tracking, a customer may communicate with the integration system andlor 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 8 customer may request the
integration system to provide job status through email when the integration, photomask fabrication, or

wafer fabr?caﬁ%iﬁe@qaapl <l el ti@_%%%@x% ’E@%r&HééoﬁbeEt%%V #esestiig i@&%qr%{i@n system
to update job,status every day. The online interface, may be via a web browser application or another
easy-to-use d%eﬁf;ﬁ%?ﬂ"lﬁji%ﬁgék PRECE ot SFEET AFPTARE A LS SRR 1178 fSLAUHP Sh B AR ShE*hetwork
106 of the virtusibtaty 18P rFive! Custorgersnrgemanitsizancbreedi ytre grp Bssimg:ftioweoftae job
request in regl e vk he SUSIAmE S ARY: HeW.alaS-of thedohraguestateh. asthedime nto and out

of a process, current process, engineer comments, and any other information concerning the job
request. The RHSTSHIETS AR TR AHBAY ATRPEhHN JEHHES IR 84 HEsTirst &8s fow TRf it e Sxecution of
the job requesayitmh@cagbmﬁiﬁwangm@smgjdbwmmuwi;mggekeeﬁiﬁmeb%he@t@ﬁemeﬂﬁhere may
or may not hag ig.he & 1RARSRARME DOIhGE austamers aftheRarentioplav,ig.implement the change

in the job flow during execution. The method of integrating multi-project wafer job requests may be

further descHBBEERAE EH R PdRTATAE SARGFTHEE Y& dom AT Showh TSR 3028 1Y, 4 is a
diagram of ammmbedintentiofoagsysienc4iotpioressingaijplfeguestreiysiet 4BQ4nchides a

phwalty of madhles Whigh mamandaie onsia Rl &.aRgele ek, RONEYBEIEpdyies of system

400 are not limitéd 1o the o r in which they are’jllustrated., System 400 may Degin at job request
module 402 TR 5 et =TH o Beragues o urBRie R Sl rdaRRiafe P eHRE URFthe network
106 and/or therigtaad-iabnl QReainatiouStdmesostiesonatiaicieacm BitestOnee-thedab requast:is, initiated

by module 492 3% PRINGASMPRG cocrintion of the system 400 shown in Fig. 4.
[0026]  Fig. 4 s a diagram of an embodiment of 2 systern 400 for processing a job request.
System 400 includes a plurality of modules which may mandate operation in a specific order;
however the moduies of system 400 are not iimited to the order in which they are illustrated.
Systermn 400 may begin at job; request module 402 to inifiate a job request. The job request
module 402 may be initiated through the network 106 and/or the virtual fab 102 at 2 customer
site or at a foundry site. Omce the job reguest is initiated by module 402, an online template
ﬁloduie 436 zjnziy be accessed and displayed by the customer. The oanline temf}laie module 436
may include 2 mask tooling template module 404, 2 dumy laver template module 406, 2nd 2
specific technology information tempiate 408 for example. The online mask tooling (MT) -
template module 404 may provide an interface for the customer to ester masking related
infoﬁnaxion, such as a layer code, a mask Jayer name description, and/er logical operation. Such
en MT template may be systematicalty built according io technology defiitions (e.g., 0.13 pn
or 0.18 um node techunclogy). In some embodiments, the MT template may be 2 superéet of
datz, with the customer selecting options from.or enlering data into relevant portions of the
tempiate. In other embodiments, the masking inforrnation maintained in the MT template may
be tailored to serve particular customer's requirements. Accordingly, some items in the MT

template may nave default vatues or multiple options for & particuiar technology.  The customer

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




module 436 may be accessed and displayed by the customer. The online template module 436 may
include z 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 enter masking related information, such as a layer code,
a mask layer name description, and/or logical operation. Such an MT template may be systematically
built according to technology definitions (e.g., 0.13 um or 0.18 nn node technology). in some
embodiments, the MT template may be a superset of data, with the customer selecting options from.
or entering data into relevant portions of the template. In other embodiments, the masking information
maintained in the MT template may be tailored to serve particular customer's requirements.
Accordingly,dséietifermatiprtprefavirhink s dutyh agioTast o clens SRAES: Sicishilapte spseitsiter a
particular teghiaglegy: Jheaustomer may select information (if options are presented) or enter
information f ch item having no 9 default information .or for which the, default information does not
match the cﬁﬁgﬁer's&%{ég% rg 2 alb{[attar c%ﬁ%?lgé%ﬁé{a?ﬁ%a.y(%ﬁ‘?ﬁeﬁ%&(fd%aﬁﬁyﬁ}ye%?eﬁ%ﬁaqg module
406 may besistpersetior daga) withnhereudtsnisie selesthgopionsirim sremering daterinto relevant
portions of thadempiate aip ethety emhodimenisxiherd umeaydayatemplaigrmabedalared to serve
the particular customter'i re uig?ments.tAccordLnﬂg%/ som iteﬁgts ind mm Ix%Xﬁfrvta mplate may have
default valué%q]fg?rgﬂrb‘cértl%olra%nl‘éghsﬁo 8@&% e C0s mag?rmegl)? Entér miormation fof eac ?‘iptém not
having defap#tinerrisshiotesy fofhwhiskuive gefauiteimidnmation Boesdhotmatch iareustémer's needs
for a particyas-apphication. {028hd Rersnesificdashnalogniniomeation (Shihtenpiale fay be
generated and/or loaded to provide one or more technology questions to be answered by the
customer. THEEHABISE Guestions may be generated or loaded based on the initial information
entered by #828listonBr: spsifitirdire MY emplite; (FEISThpémplatcbrgepdeied superdestod questions,

with the cusiomghsaRaveringoRlyibR felpuani-guesions»-QLihs liemplateguestions,Ray be
tailored to serve the particular customer’s requirements,, Arésg/vers to the Sglagu,estions may be used

| ,
to customiz&HTECRFIL ATTRRE D PR 0aRT (RS TThill UL TR TSR MBS & 4€ H8& fany metal

layers in theis with the MT template, the STT template may be 2 superset of questions, with the customer
answering only the relevent questions, or the STI femplate questions may be tallored to serve the
particular customer’s requirements. Answers to the STI gusstions may be used to customizé the
MT template. For example, 5T1 zﬁay include a question such as “How many metal layers in the
job reguest?”. The answer o the guestion may be customize the MT tsmpiate to only include 2
number of metal layers as specified by the customer.

[B02Y] Arn oniine customer interface module 438 may provide customer zn acoess 1o place
and configure a job request over network 106. The oniine customer interface module 438 may
mnclude a plorality of sub;modu}es includingé multi-project job interface 410, a multi-project
Teservation jbb hiat 412, émuiti-projec% revision job list 414, and a zﬁulﬁ—pmjsct gensration job
mques% 416, The customess may utilize the oniine multi-praject job interface module 410 1o put,
sonfigure, and maﬁipulaze information within the system 400. Thus when the term “multi-
project” is used herein, each project may be from a different customers, or alternatively, the same
sustomer when that customer desires multiple projects on the same wafsr., The online multi-
project reservation job Hst module 412 méy inchude 2 system for generating a hst of customer
jobs and a reservation of a customer job which may be included in 2 specific job request for a
multiple project wafer. The online multi-project reservation job list module 412 may categorize

customer job reguests according fo technology, window size, order guantity, product shipping

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




job request™. The answer 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 job list 412, a multi-project revision job list 414, and a
multi-project generation job request 416. The customers may utilize the online multi-project job
interface module 410 to put, configure, and manipulate information within the system 400. Thus when
the term "multi- project” is used herein, each project may be from a different customers, or
alternatively, the same customer when that customer desires multiple projects on the same wafer.
The online nyyitizproject iesemvation ioRdist module 412:mavdncude.assysienrieogeneniating a list of
customer jobs and a reservation of a customer job which ma bbef ingluded.in a s ecificigﬂb request for
a multiple pFBELENBREFOr FEIORG RS R EHTOR PESERTSED 0]%% st MSANE"s T IS SakE G orize
customer joberétierests dgaondingdic techinclolyys sndovwssine; ondetepratiticoraderttzshipping  date,
and compatifilitg. The.modile-412.May.alseprovde anteritnef cusioms iohsequsstadd and may

gueue customer job requests according to categories, first-in-first-out (FIFQ), or other specified
priority rankATEPEEEH AR ATATASFITE! FEePecitguidnie 2 e BHIRE TNt (&t SHIEr AISEns job list
module 414§mawinpﬂtmderaaﬁ$ttm Gustoynelisimendments mv}@blcaqqgsmamﬁa@a@ i:nchu.c@nsbecific
information {H&&Hﬁﬁ%w&ﬂﬁ@ﬁ‘% AMeNR OACHE AR Qe INIQIRALoR . 235O FlRferRHD ARy

amendment by the system 400. The amendments to the Tist initiate an alert to any customer and the
foundry whiGRPREEPHR 78 &2 0 FRess X S AT 7P SF RSSE ARA o STRIFP P PR BRSO A 8. A
'muIti-customfgagemaﬂmﬁciqhorequ&shmﬂmaxﬁﬂ:@_maga%picmidzedhé_aegane:mﬁstr’op_ftmﬂ%iﬂe report of
the customeijpbeauest.and; may.Provide.deneration of.an.oganized GUSIaME! iphdegyest after and

during the fabrication of the job request by the system 400. The generation job’list may initiate an alert
to any custdRTEEaAY THEGUTRIFY Titch PRERPTRERTRRE Do il SPmevgice i pate B ¥ Ather form of
communicatig) tm@btgﬁbﬂi\ﬁsaetwwkcﬂéﬁﬁ:&hgﬁnbmﬁm%ttteaggmgamearirptepﬁaee raodule 438 as
an aggrega%%n%%%%%%'ﬁ%gar el IMEAYRATIG INISHACR, 18 e CHSIOMErS: ARG thefaliagy, and can

interact with any‘other modules
of the system 400 and the network 106.

[0030] Following the mifigtion of ihe multiple customer job reguest wiilizing the online

template module 436 and online customer interface module 438, & plurality of customer job
requests may be selected to form = parent job request. A notice of job request exscution 418
may provide an alert of the initiation of a parent job request including the mumber of customer
devices and information regarding the status of the device fabrication. The notice of job request l
‘execuiion module 418 can initiate an alert to an;y cusiomer and the foumdry which may include
any form of communication to the customer via the network 106. _ ‘

[6037%] Next, an online vériﬁﬂcation'm;)duie Mé may verify the selected job requests for their
validation and accurasy. The online verification module 420 may further inciude 2 design circuit
database download sub-module 420%0 downioad an associated desion circwit database from an
Internet server according to the customer-provided mask tooling mformaition. The customer
‘mask tooling information may provide the property and location; of the design circuif datgbass.
The associated design circuif database may be uploaded to the Intemet server by the customer
when piacz‘ing the j-c}b request. The design circuit database download sub-module 426 may track,
in real-time, the iocation of circuit design daiabase that zﬁay he utilized m the ;:ustumér job

regrest. The online verification module 440 may also include a mask tooling comparison sub-

module 424, The mask tooling comparison sub-module 424 may exiract relevant information




of the system 400 and the network 106. [0030) Following the initiation of the multiple customer job
request utilizing the online template module 436 and online customer interface module 438, a plurality
of customer job requests may be selected to form4g parent job request. A notice of job request

. execution 418 may provide an alert of the initiation of a parent job request including the number of
customer devices and information regarding the status of the device fabrication. The notice of job
request execution module 418 can initiate an. alert to any customer and the foundry which may
include any form of communication to the customer via the network 106. [0031) Next, an online
verification module 440 may verify the selected job requests for their validation and accuracy. The
online verification module 420 may further include a design circuit database download sub-module

420 to download an associated. design Glrghit.database fomanHnlerehseiKrAGs0ing.lo the

customer-pr volﬁlet magcf( too mé%fh?ormatmn. The customer_mask tooling inf%émﬁ!fn ma“orovide the
property andogoalionagprHer ReXigEEFEERY AShHEES. The BULh RIBHF GRS e &t Batabise may be
uploaded o thaintewiebserveiibsihecustiamers e niptacindaiioqobsrequabtic Fhe desrgnicircuit

database download subymodule 426 Moy Lagl 1 realime Jhelogglipnokicuidesion database

k . ) e Ol :
that may be G288 R e customer job request, The online verification module 440 may, also include

a mask toolimpéGraperisEis susomso denb s PHEoRUS A0 Sty BB patiSofr s TI5-ASTATE 94 may

extract relevanfinformation il femitheassaciated Upsigh eigeuit databaset andhobimpétdito the mask
tooling information or tape- out information for any inconsis ngerrors, The enline yerification
module 440 Wﬁﬁ%ﬁ?ﬁ@ﬁuéﬁeg’%ﬁﬁs o&rﬁée]rnf:egi%gggé' s%%t%{r}n%%%% %26. The customer feedback
sub-module A26imayoserv-cbmpaiiosr yesifer FETHHgFRBnSIR e SA RIGIS 61 #R ¥ ustomer for
correction angd .modification, hs.cusiemanieedhack-subrmodileA26 fesjsraiseacfiag fmthe relevant
job request if there is any inconsistency and.errot. The joh request m ut.on.hold uptil the
customer re&RSATs TECEITRY SHE %eéo%t(%%%é% ‘?’héi_; ce:uTéJ 3%%6?? _e(}bggﬁogﬁﬁen%odu%MG also
functions to reseive therdustorvbrsirevisivrrsmeias difasan Seh dpEbARatisA: FriteenbPmay be

repeated for gach 0f1hg.selectesddoRrequestatimuehihe.anise sretifieation module 440. The

database check and GStom e pol At o e Sl Ay R ReoMmes 25,5905 e

integrate differsnt job requests from different custoraers into mformation operable to fabricate
one set of masks {tape-out information), The mutomatic project transiation and integraton
module 428 may provide final components and information. necessary for the enablement of the
parert job request. The tape-out information may be further semt to each  cosiomer for
corfirmation. After confirmation of each job reqguest from the associated customer, the taps:out
information may be sent to mask fab for mask fabrisation. .

{8333] Next, = multi-project monitor module 442 enable 2 customer to monitor and modify
the job reguest through tbe life time of the job request including mﬁlﬁ—projac.t' integration, masi;
fabrication, and wafer fabricatién stages. The multi-project monitor module 442 may inchude an
online job request track sub-rmoduls 430, The customer may track the status of the job request
using the ouline job request frack sub-module 430. The customer may dynamically monitor the
progress of the job request, For example, the customer may hold or modify the job request under
Gertain circumstance. The customer may have dﬁaﬁ-—way communication with the semiconductor
foundry. Fer example, the customer may set up to reguest reisvant mformation prade_sﬁnad
schedule. For example, the customer may request updating the status of .‘éhc job reguest every

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

processing stage through the job request lfetime. -




customer submits the job request and associated information. The database check result may be
available substantially immediately after the job request has been submitted. [0032] Next the
automatic project translation and integration module 428 may translate and integrate different job
requests from different customers into information operable to fabricate one set of masks (tape-out
information). The automatic project translation and integration module 428 may provide final
components and information necessary for the enablement of the parent job request. The tape-out
information may be further sent to each customer for 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 to monitor and modify

the job requegtirough.theiifelifee ahthe iakireaueshinclbgingnamit-prajeetdbiegratianhtnask

fabrication, and wafer fabr qtl’on stages: The multi-proje guitor module 442 .may include an online
job request t?%%“@géﬁfrﬁ%(?du%ﬁ : gcém é%né le}ﬁé?erﬁ@f#?é%?n@é %}%ﬁ%n% %gaﬁ)ﬁgr%g%%}&n %sing the
online job recpmst traick Sobeatb dolterziBest THe ctieterhavemasioymamicalyiioritoctarprogress of the

job request, fQf.gxample-dhe.sustomersnayhalder mogibhihadekrequasl-uaderncesiaim:

circumstance, The customer may have dual-way communication with the semiconductor _foundry. For

example, therCerEIBTRR MRy st B18° rEa e s ProRrA TR o METSH T Bre BRI S YRR O For
example, thénferstainer Ty asguest updafingrtiidistatis:of threjdhasquestdvenpagayiotizanother

example, -th%ﬁgm@sﬁa%mﬁ%w%a%ﬁdaﬁ the Sompitionalevery (HEqaeasing:Stage
through the job rec%e{st lifetime. 12 [0034] The multi-project monitor module 442 may fufther include a

multiple custor BB CH - ARG R B & AR ST R 57HEF ASFRE Sb-module 432 may send
relevant infoifizjon tdhcontactpointaforeaeh jib reguiest:tibhe reldirantinfaxination Maiebe sent to

the customer. jn; custamer prefesred.metnad including;email.fax. aconline sustamized interface. The

relevant information may be a change notice, progress report, manufacturing update such as yield

information. SFPRIE KD mids TP POt BT APFR M nBHE S60 F75h A3k W8IiRg S 8rmation after
automatic prdjeaiztienslatio fuhand processtre tipdanees ssary jordhe job secuestncbhevaiedtiple
customer nQfice SUD-MMuIE 434 0N J0GIHIS AR QIS HOMtire semiconductor wafer and
plurality thereof,
[0036]  TFigs. 5a and S5b are plenar views of a semicondnctor mask and wafer, regpectively,
illnstrating the implementaﬁop of 2 muliiple project wafer. The mask 510 may be one laver of a
sst of masks to implement multiple-project semiconducior devices. For exarple, a pattern 512
may be designed for ome job reguest and assigned fo the proper location of the mask with
requested window size and. A pattern 514 may be designed for another job request and assigned
the ciorent ocation with requested window size. More job requests such as 416 through 438 are
iilustrated and each of them is desigue& according to sack of the joE} requests information and is
assignegi to a proper locatior of the mask.
[0837)  Fig. 5b is a planar view of 2 multi-project semiconductor wafer 540, The mulii-
project semiconductor wafer 540 may be of any dizmeter and is partitioned info a plurality of
semiconductor blocks 504. Each biock 504 may include muitiple semiconductor devices (or die)
from different Jjob requests. Each blogk 504 may be & map of the mask 510 {or a set of masks)
and is formed through semiconductor manufacturing processing using the magk 5 iO {orthesatof
. masks including the mask 510}, Multiple job requests of elecironic 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 reguests and the cost of each job request is

reduced.




[0035] The customers can review the confirmation notification and any further modifications. The
customers may approve the job request through multiple project monitor module 442. The multiple
project wafer may utilize limited real estate for each=customer. Alternatively, the job request may be
implemented on a plurality of semiconductor wafers wherein each customer job request may be
fabricated upon the entire semiconductor wafer and plurality thereof. [0036] Figs. 5a and 5b are
planar views of a semiconductor mask and wafer, respectively, illustrating the implementation of a
multiple project wafer. The mask 510 may be one layer of a set of masks to implement
multiple-project semiconductor devices. For example, a pattern 512 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 gggignedr anothes ok raaues! andimssigne bdheeaientincationwithrequested
window size- More job r qu sts such as 416 thraugh 438.are |Ilustr d and each of them is designed
according to Iélééﬁct lﬂ q?era%“%ttslfn%nralﬁé}tl%f%é%é |§ ?asagne ﬁ? ?proper i%ca'g)or% o%a the mask.

[0037] Fig. Skrisses ptanas mawtarﬂ dorauititprojetcbuinico it IDievike o540 TR E FINSFEIRTt

semiconductgr.water S40.mavbe.alany dameterand iﬁﬂ@ﬁ&@&%&%@ﬂ%@ﬂt&m sermiconductor
blocks 504. Each block 504 maﬁg Iude multlg geq:ntéco uctor dEVICé%%éEr d| rom dlfferentjob

requests. Eat¥f 81‘%81?%(5%&?/ IR By i AR S Ehd S HSimed through

g°a"sét
semiconducteitinanefactiring ;ino&esamglu&ﬁgﬁheﬁna@hﬁl@mmé%tmuﬁﬁawlwmﬂfg the mask

510). Multiplg o raqusstsoteleconic devices %@,Igtgwam@tgo@n& seh&f nhetamasks and
multi-project wafers are manufactured accordlngl 1£1us the (};%St% {}é}to ask f ercettlon is shared
by multiple jGERSGE YL thEREE BFHEReN it }ré‘@a BU¥9E Slafeatd 15 &%T 8 15°%h online

interface 60Giltwstéatirgdoreepieanstoy Giliichba stistomrerara§l m:ueraﬁmmmuttﬂeawmm@@ﬁ system
400 of Fig. 4yl ig Undergioad ihat aivark %M%@%%%M@%@@Meﬁ{@&%ﬁgﬁ%f@z@ﬁ%tomef

including a Iogln interface screen and a’help interface screen that provides the customer with
instructions 8 é&ﬁbﬁ%ﬁ%ﬁﬁﬁ%ﬂ%@“ﬂf&%Q‘?ﬂ‘éﬁ%ﬂ%ﬁ?ﬁgafﬂﬁ@?orﬁwﬁfést system

400, the onlinernrte Haee6@0/presaibtscthescustamarcification may be applied to the template 620
after the configuration of the job request is compieted. The template 620 may further represent 2
browser screen, & phurality of seleciion sereens, and & real-time job request acking screens.
[0639] The Load and Ssve buttons 602, 604 provide the custormer with fhe option to either
toad 2 job request data and information built-in from the foundry database and _custémer tape-in.
or save a jub reguest to the job request system 400 through the network 106. The Query button
606 may search for foundry device information, mask design, and other technical specification
databases. The Remove button 608 enables the customer to remove 2 component or information
from the job request, while the Check button 610 ensbles the system 400 o check the customer
input datz and design with foundry built-in designs and technical information. For example,
activating the Chsck button 612 may be used for initiating module 426 of the job request system
400. The Check bution 610 can be automated were user interface may not be requirec.
j0040]  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
carr;pancnt to the job rsquést. The Copy button 616 may eneble the customer to duplicate an
existing components or an existing component m the dé‘cabase_ of the network 106 {¢.g., device
component, device design ruleg, £ic.). The Replace button 18 may cnable a selected component.
to be replaced by another component. It is understood that the buttons and functions are

ilhustrative, and thet 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




with several options. In the present example, the online interface 600 includes a plurality of graphical
elements such as a Load button 602, a Save button 604, an Query button 606, a Remove button 608,
a Check button 610, an Send button 612, a Add New button.614, a Copy button 616, and a Replace
button 618. The online interface 600 may also include a template 620 that provides the customer with
a job request configuration and tape-out. The template 620 may be updated by job request
specification during the design process to ensure that the job request is correct. Alternatively, the job
request system specification may be applied to the template 620 after the configuration of the job
request is completed. The template 620 may further represent a browser screen, a plurality of ,
selection screens, and a real-time job request tracking screens. [0039] The Load and Save buttons
602, 604 providedhe gustamay. witkshiingptiar tateithersdoacka felxlesdestdstadandintadniation built-in

from the foung% database and cus omer tape-in _or save a job request to the job request system 400
through the netw%or?(a%%gl.l%én gr%y %ut?on 6%%Omay search for foundry device information, mask

design, and dféHtectiratissdeiténcn v aRABRSHE TH RIRPREY 875 (Tt 818 OF BRaBReE M ustomer to
remove a CompERentRs informationxHam heHobregr asty Whileiihe Gheekvby ttoRiB 1Trenables the
system 400 tg che ustomer_input data and-design with fou builf-i ' technical
information. ﬁ%ﬁ%ﬁf&%ﬁ?ﬁv%ﬁ%’%@é@ Iég%bl%gr?%nfﬁrﬁn%ﬁb%%g gﬁ%&rc %.%?a?i%g%ﬁ%%%}}le 426 of
the job requeditsysterh 400 0Tie TiFEareIMARYNE CIIFE AP BE BRRD AL T HERE TS, TRIEFRIE may not be
required. [004)Jhe Senkk kidier 6lR-mamtbenisedilg sencanchiakeive cmaitiatfications:from the
job request SXSte{ndﬁOQ' \éth!Ig thg Add V\ngv %&Ltton]g%4 may enable the customer to add or edit and
component‘té fﬁé.fob%elaluezs?”fﬁegff?pa)? uatltor?£ b may enable the customer to duplicate an existing
components P4 existinereom@otessranTheie ambiise 26t tHasetivemdtgeyegingewEei®mponent,
device desigpsil@sorice WHae Replacebyiton i may anablenaiseiesdespampanentiadie replaced

by another comp nent. It is understood that the blﬁt}t(%ns and functions are iIIusg:rat(ive ar‘id {hat many
SIano snl. . Immpravem OF IO aatl.gns gt become a%aar?na 8] gcrsc; O Grim sicl
other button§"and fuctions mayf“a'gteS provided. For exanmiple, a‘context sensitive menu may be

activated by islitkirg onla riousedipgttbis (eietioway éetmehsinbra 1 keybsatdstapt SHoWN).
Accordingly, fheiirterface 6QRmav be-aliered-aadesised taLxtenslitspitnetanaliy-and:ymaximize

customer suppart. . .
s S B:x% Toregoing disclosure and in soms instances some features of the disclosure will be employed

without a corresponding use of other feafures. Accordingly, it is appropriate that the appended

" claims be copstrued broadly and in & manner consistent with the scope of the disclosure.




[0041] The online interface to virtual fab 103 may comprise one or more servers operable to couple to
the Internet, for example. The servers may includesaweb server, a File Transfer Protocol (FTP)
Server, an email server, etc. One or more data storage devices or servers may also be used. The
online interface provide timely interactions and communication between the customers and the
foundry or manufacturing facility. The communication channels are no longer restricted by time zone
and geograpkigaldiferengaseOf42] The current disclosure provide a method and system to conduct
an online transaction of multi-project wafer service. The present disclosure has been described
relative to a Preferred embodiment. Improvements or modifications that become apparent to persons
of ordinary skill in the airshpbferikeadiig thigidisclosursiage deemed within the spirit and scope of

the application. It igypderstoad thafisererahiogdiiisaigns, changes and substitutions are intended in
the foregoing disclosure and in some instances some features of the disclosure will be employed

without a corresporitifiy e '8 Sth P iRstIRESTRAT B Ry ie I8 HpproemRietH demidaspastied claims
be construeddvioadijoansiin asmsapmer densigtenmwdthithe.scope of the disclosure. 15 WHAT IS
CLAIMED IS: 1. A anling ullirpiecbaley melflod comerisid;, providing, via an online interface, a
template; receiving, viathe online interface, at least wo Sets o ompleted templates each having
information deschRpstidisf e isesdratseresitrasicdidimptirevereived eideapttwiatistcompleted

templates; providing faggbackiorraspestivaenenektheshiarst IWecsets Afigompleiad templates;

providing, Viigl he anline interface, stafus igfor ation associated with integrating and fabricating the
first and sec:c?lr}t?r "i%%%‘gﬁg eH Séﬁ%%l%%?ﬂ“fﬁ‘féaé?%]t?ﬁrgc"fﬁ% Hformation associated with the integrated

circuits into one doRsEbng fraskseriRrTieariediodveh diainnigrheteindhe completechtenaplate
comprises mask teoling information. 3. The method of claim | wherein the completed template
comprises information

2. The method of claim 1 wherein the completed template comprises mask tooling

information.

-

3. The method of claim ! wherein the completed tempiate 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 circuit.

4, The method of claim 1 wherein the compieted 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 design database for the circuit file associated

- with the infegrated circuit.

-

5. The method of claim 3 where checking the received at least two sets of completed

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



associated with a circuit design database, and the method further comprises accessing the circuit
design database for a circuit file associated with thgsintegrated circuit. 4. 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 design
database for the circuit file associated with the integrated circuit. 5. The method of claim 3 where

checking the receiyed afdleast dwaissts of capplaiedniemplates LomPrises-samnagpg the completed

template arljd the re gectiv t(:(i%{cuit ile. 16 6. The method of claim 5 comprising providing feedback
regarding a Aiierence” BERTES A THE o ARD I Ve B IRTREIAE"SHY e respective circuit file. 7. The method

of claim 5 wherein providing feedback comprises a fail or success indication of a comparison between
the completed template and the circuit file. 8. The method of claim 6 wherein providing feedback

comprises sendingran pewil RetfigalionwAethe methoc okclaim b uhsiein prayiding feadback

comprises §§£g&|1gghaépotlf|catlon \ﬁ? the online interface. 10. The method of claim 1 wherein providing

Sroviaing té ﬂ%et%’st%f:ﬁ“ﬁh‘?gﬁt{%‘?%ﬁﬁﬁf&iii.relﬁjfeﬁllﬁ'ethod of claim | further

a template comprises providing
comprising receiving, via the online interface, a revised completed template in response to the
feedback. 12. The method of claim | further comprising providing a graphical user interface. 13. The

method of alaim | whergimeRCeiVIgS AMPIRIeS terRRIaRs COMRISESHBEEIVINg GaMplels Jemplates

related to anpl géit%é)f integrated circuits. 14. The method of claim | further comprising providing. via

the online in?etLI:YTEace. a final confirmation on feedback associated with checking the templates.

9. The method of claim 6 wherein providing feedback comprises sending a notification

via the online interface.

10. The method of claim | wherein providing a template comprises providing templates

of a plurality of formats.

I The method of ciaim 1 further comprising receiving, via the oniine interface. a

revised completed template in response to the feedback.
1z The method of claim 1 further comprising providing & graphical user interface.

13. The method of claim | wherein receiving completed templates comprises recejving

complete templates related to a plurality of mtegrated circuits.

14, The method of claim 1 further comprising providing, via the online interface. a final

confirmation on feedback associated with checking the tempiates.



