1 AMETHOD 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 gor Integrated Circuit Manufacturing”,
filed on May 11, 2004 (Attorney Docket. TSMC 2003-0646124061.98).
BACKGROUND [0002] 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 ]
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[0003] Furthermore, as the IC industry has matured, the various
oprion eede gI produce an IC may be performed at different
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geographically, but also by time zones, making effective communication
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may design a new IC, a second company (e.g., an IC foundry) may
rovide_the processing facilities used to fabricate the design, and a third
B4 Way assemble and test the fabricated IC. A fourth company

may handle the overall manufacturing of the IC, including coordination of
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roject wafers (MPWs), the mask design generally involves

neetgmmunication between customers and mask manufacturing facilities. -

[potkhe progessHfprep Myiandfinalizingrask desigasiofermationdeteano

produce an IC may be performed at different locations by a single company or by different '

companies that specialize in a particalar area. This further increases the complexity of producing
- 1Cs, as companies and their customers may be separated not anly geographically, but also by
time zones, making effective communication more difficult. For example, 2 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 2 third company may assemble and test
the fabricated IC. A fourth company may handle the overall manufacturing 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 introduces additional complexity

into the tape-out process, as engineegrs 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 a multi project
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a Job, may have different priority, and different requirement. _
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simplified block diagram of a virtual IC fabrication system that can benefit
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semiconductor device manufacturing. [Q008] Fig. 4 is a flow diagram of an
ST BY I AT Bt T oA o L e TR

contﬁbﬁigs.'md:b the tapdoanproyste ay. chOD69} E@Btﬁammfamgp’mﬁay vieyseof o
mafhafy B 91%%85 ?ﬁ%ggﬁ% Ms}%%%[ arlf é&%ﬁ%ﬁ\é‘?ﬂm'%ﬁ%@ Qgsmﬁar regarding

Implementation of a multiple project wafer. 10010] Fig. 6 illustrates an
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an d?aﬁn%:oogggﬂogo géllil%%cgnttgg&gg%gmlt is understood, however, that the
o?owmg isclosure provides many different embodiments, or examples,

for implementing different features of the disclosure. Specific examples of

BROOMPOSERIS RIShArARGEMBIs wisvdescribed below to simplify the

resent o . L
[0003]  Fig. 1 is a simplified block diagram of an embodiment of z system for providing

multi-project semiconductor device manufacturing with an onkne customer mferface.
[0006] © Fig. 2 is a simplified block diagram of a virtual IC fabrication system that can benefit
from the disclosed manufacmring system.
[16007) Fig. 3 is a flow diagram of an embodimesnt of a method for providing multiple project
limited semiconductor device manufacturing. |
[6008] Fig. 4 15 a flow diagram of an embodiment of the online customcf interface system
employed in the disclosed method and system.

- {0009] Figs. 52 and 5b are planar views of a semiconducior photomask and wafer,

respectively, illustrating the implementation of & multiple project wafer.

§0010] Fig. 6 iliusirates an embodiment of an online screen interface by which & customer

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



disclosure- These are, of course, merely examples and are not intended
to be limiting. In addition, the present disclosure may repeat reference
numerals and/or letters in the various examples. This repetition is for the
purpose of simplicity and clarity and does not in itself dictate a
relationship between the various empodiments 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

DE G‘ﬁ?@}g@jﬂﬂi%ed virtual IC fabrication system (a "virtual fab").
represents a multi-project semiconductor manufacturi@
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customers or companies may share in.the,cost of a mask set..[0014} . o iom
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the use of multiple project wafers (muiti-project wafers or MPW). Multi-project wafers are
wafers wherein a plurality of different semiconductor integrated cireuits (IC°s) may be fabricated
upon the limited real estate of the same wafer. The mu&ipie project wafer may include a
plurality of different devices from a same custorner or different customers. The multiple project
wafer method of component 104 mﬁy utilize a singular lithographic mask or mask set.
Therefore, multiple customers or companies may share in the cost of a mask sel.

[0014] Virtua!l fab 102 further comprises an online customer interface for job reguest
communication and monitoring. The onfine customer interface provides an interface to a

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

begimning to the end of the fabrication process. The job request may include a plurality of other



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 embpdiment of the virtual lab 102 in which

a multiple project wafer manufacturing may be implemented. The virtual

fib 102 may include a plurality of entiries, represented by one or more

“internal entities 202 and one or more external entities 204 that are
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personal digital assistants, pagers, cellular telephgones, and the like. For
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. include monitor ¢ e like. [0017] The internal entity 202
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understood that the internal entity 202 may be configured in & number of different ways and that
" each of the listed c’ompaﬂeatsrmay actually represent se\{'erai‘ components. For €xample, the
CPU 222 may actually Tepresent a multi-processor or a distributed process‘ing system; the
merﬁory umit 224 may include dif%f:‘re:nt data storagf_é or mermory devices such as cache memory,
main memgry, hard diSKL;., aﬁd remoté memory storage devices; znd the /O .device 226 may '
~include monitors, keyboérdé, é_.'ﬂd' the like. ‘

{9017'}" The internal ej:lﬁtj 202 may be commested & network 106 through a wireless or wired
link -240, and/or through an intmnediat_é network 242, which rﬁay be further connected to the
communications network. Intermediate ﬁéﬁwoﬂc 242 may‘bc, for example, 2 complete network
or a subnet of a local area network, 2 company wide intranet, and/or the intemét. Intermediate

—ne‘rwo_fk 242 may include a server 214 in one embodiment. The internal entity 202 may be



internet protocol (IP) address. Because the internal entity 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
ideHAtRIN3h CRLILEB.R0R rmpresenkiilise Biititiesithddrase ol eothprassordipligresses,
sucfOLPrOdycig the 2nd prodct, pHEN 35, AELOL MRS ANAIGHBfuce 228 and ax

Hivictiaffy teste n the other hand, examples of internal
inteentitipea62 iiBluaisass. ertyivreer, Busidiarlsenlite Yerdbiindr gnnested 1o the

mtﬁé%%tﬁwx&%%%%%ﬁr%ﬁws%QPH@@?&@, facilityrandsfabselatadiermal
~ facilities such as raw-materials, shipping, assembly or terséI&‘Exam I ﬂg)f. ternal
entigigterharERMtids Oty MER el S LBt et ir BELG T IR5Via Faﬁi&%‘?ﬁ%ﬁ ¢ mter
entfgchifiesthatarpmot directlysassoeiated ebnndenthaccontvok.oftherfabs Imay be
addition, additional fabs and/or virtugl.fa n.be incl ith, t irat]
PGP P ST S R By i ot A e ration of
oncamanoTayeprovids sempites reasnelothretuivecse pAEES fRBHDthe other :

[Oﬁ?ép;[itiejm-ljtgg }gf"e@@ne Qﬂﬁﬁﬁ@ usedhnereinipolidesa -comprianermnabsOmat are
. other device through which the user communicates with the system. .

dirgefty] ogsRores il EPSBIOELERE tHE &8t 20 Ry bé%oPodttiated AHe o
indSIREE QRO OE-¥IRaY lisndisiribkeetaand:thapisoplamatiiesmigy 362 include an

incorporated into other entities, In addition, eatch entit gog, (?B(g @Q@L~Catio
engﬁ?%cfé{fémitﬁeg'}%eté’r%ml%nﬁ?ﬁi%t%lr?ofﬁ g?r%ns fo%mtﬁar%%ff)’ws acgé‘bg; to oo

facilifp eafibrranithitatiis: sy stemeiodye motstrolethivaiise apRRbAUER SRty [Bvmples of
xiB53PsRted with .each entityshidentification infosmation J@0201Figie3 that are not
_lllustrates an embodiment of an mteﬁtgrate method 300 for providin - tual b
dirqpibihatecipisjeELatsROMITEIS dRv/fck iftedribth 2#HE RO %‘6’(?“ ViTHial 1ahs
canRQiRS At Sian. 3R2nvheneinatiehrequRst eatplateynay bawcreatech atighr entities -
maintained by a multi-project semiconductor manufacturing .int gagé%a .
AT SYRTaT SAE Ak ALSCIB0 LemEon T foundiy. =
used heregeimitanadtictorfountrymely dnofbetelayeriitomd rdsi it erspunicates
. Eht%t h S the capability to produce advanced complex photomasks and/or
with the system. . . . .
semicondtictor wafers. The integration system may prowdecustorgiaer

a .
100Blralt o7 SR HBITETICIEEING BROCUEY e BHERFS ot BEr oosion o

may be distributed, and that some entities may be incorporated into other entitiss. In addition,
each enti_tj 202, 204.may be associated with system identification mformation that allows aceess
to information. within the system fo be controlled based upon authdrity levels associated with
each entity’s identification information. | ' |

[6020] Fig. 3 iliustrates an embodiment of an integrated method 300 for providing multiple
project semiconductor dsvice'integrétion. The method 300 begins at step 302 wherein a job
‘ Irequest template may be created and maintained by & multi-project semiconductor manufacturng
integration system (intsgration' systern) and an associated semconductor foundry. The
semiconductor foundry may include a semiconductor manufacturer that has the capabi}ity'to
: prﬁduce advanced complex photlomasks and/or semiconductor wafers. The integration system

may provide customers-a plurality of online templates including product device order, mask



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 datapases 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-c ' informati idatj he. et
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customers' plurality of online job requests. The customers can initiate a .
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specifications, device design database, and order quantity. [0022] Next at
semdgpdingey INBGREGFREHIEL R Thay cross-check and verify customer
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after the information fro customer is entered into a job I St.ThiS tine iob
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to a server coupled to the Internet or another suitable computer network.
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[0022lingNnformetiol iR ele wriionpstion ey chesestrabtend verify customer order
information for its accuracy and vaiidation, via the cnline imterface, after the information from z
‘customer is entersd mto a j'ob request. This cross-checking and feedback to the customers may be
performed substantiaﬂy immcdiateiy after the job reqﬁf:st has been submitted by the customer. A
design circuit database may be first uploaded by'a customer fo 2 éérver coupied to the Internet or
another sujtabie computer network, Thé customer provides the prdpe:rty and location of the
design 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



from the design circuit database and compared with the customer' NT W
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 the comparison result by modifying the mask tooling information
provided via the online interface to the integration system. The customer
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may be distributed across a plura ity o warfers wherein the distributed real
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[0024] Next at 310, the mask design documents (or tape-out information) mtegrated from the

plurality of job requests may be provided to mask manufacturing for mask fabrication. Further,
the mask set may be provided io 2 semiconductor wafer manufacturing for multi-project wafer
fabrication.

[0625} . At step 312, each customer ﬁzay have an access o 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, z 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



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 8 customer

may request the integration system to provide job status through email

when the integration, photomask fat?rication, or wafer fabrication is

completed. In another example, the customer may request the integration

system to update job status every day. The online interface may be via a :

web browser application or another easy-to-use graphical interface. Tire
U S A RS R OB PSR R EPR H0B T rghen the
intyirtisahfap dO2askhereidstion esswalay Moninsrandoafydhi preteasngmple, the

chow of the %ob reqguest in real time. The custorp%{aﬁurpea% Vi yy{.%%%uos nﬂ% Fqutsrfacs

cus quer maéyr rgguest e nﬁ%evra’non SHFtem 8 u}ac%at? _g)
JOD request such as € time into and out o process,' C (rent process,
magigimear web mmestsiratickiagycotetipferiyatorcanebipshgenégeb The customers

cal SRR THE BUSIOMESS AR JoURdR~RaY changedheieh MaYes! PrRCcessomers

flow during the execution of the job request. In the case of, changing the
ML BRI RAHE SRS AT RESH6 MR HHERE s SFthay G RGTRE s may
vick® e oEBaRSenstimbly ailtek customens ehthaipare ptjeldow tai mplemeaigineer
the change in the job flow during executjon. The method of integrating ., -
co B e e L RS 08 1 e S fomoa
maglebeription job tivgusyspernca00oshawm driFi g}.{&m_[t@mﬁ] thg ol isqalediagiatipe case of
kAR GPRdmEN: Al A:SYSIemA0for PracesRINg: R IO IEQRESE, RYSIER w be 2

400 includes a plurality of modules'which may mandate operationina
CONSERIHI @0 PHSF: CHBRRE B RBtIIIeS b a5 tanTuinare WMot hiesdtoadon tlow
dwielek iunticTib eyeaiedibistiatesin SystenpAmaydaginaiiohyeguiest further

module 402 to.initiate a joh request. The joh request module 402 may be
S AR o RN fo B AT e 05 at a customer
1008k or_ﬁtgazfdmaﬁiygm.@maﬂb@@bﬂtr@qﬂ@sﬁﬁdmiﬁ@féﬁnpymm 40¢h reguest.
syR0CHiInGismRiate, madrle 436 may he.eaeessed.and.dispiayed stf;@aﬁc order;

customer. The online template module 436 may include a mask too mg1 o
hoygwspideeradaleod o Eatih iy rejditaivblatdiroadunbichndsy are tlustrated.
syspedfic teshpelagynermationdemplate 408 forexamplersfhReOnine job request

mask tooling (MT). template module 404 may provide an, interface for the .
o P D BB ek POt B nee oL P A S TagB Lona. 4 Cesome
sittoask taipendamie: dedoriptionsardiorsiogicatieperatiomdSuchlZarmMinline template

mozﬁ@ Q%%We tﬁ%c%x&tc? 'J%%%%M}QH'E}&&%OEQH&%Q t%ﬂéﬂﬂgy gﬂm@%d&h 436
(e.g., 0.13p.m or 0.18 m node technology). In some embodiments, the
mamcﬁ@ﬁqrﬂa{@sﬁqulgg é@;ﬁ@pg@p@*ie 404, a2 dummy layer template module 406, and &
specific technology information template 408 for example. The onlime mask tooling (MT)
template module 404 may provide an interface for the customer to enter masking related
infoﬁnation, such as & jayer 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 pm node technology). In some embodiments, the MT template may be 2 superéet of
data, with the customer selecting options from or entering data into relevant portions of the
template. In other embodiments, the masking information maintained 1n the MT template may
be tajlored fo serve particular cusiomer's requirements. Accordingly, some items in the MT

temnplate may have default values or multipie options for a particular technology. The customer

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



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, 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 9 default
information or for which the default information does not match the
_defzolistdmertsmeeiis forch hadicultiispptisgtionof0027hThk tHu mmgnigy e meeds for
ap apgmglga H@B?&H.e 406 may be a superset of data, with th(_a customer
selecting options from or entering data into relevant portions of the

[008mp|dks. drrBtheryenmrRitiTenes it 4 huRtn a4y 8P EETTIR AR indl/Béhe customer
seietallpregtitaserve the pactisylaeusiomersfrequireaenis. theaendingly, In other

some items in dummy layer template may have default values for orer
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requivetnatvidgaedangy. informationodferayhigttegéfautin formagérid gesies for
partfd .@éﬁﬁbf@.‘:“ﬂg%ﬁf{&&? for,g: B&&Hﬁﬁ{%%i"E%@ﬁi%nm@?ﬁéw‘;&@edcfm

specific techriology information {STI) template may be generated and/or
inforgtien ot pravige SiedsioialterprdclrquesHFid PhE EEREredsys for 2
partiE-CHIGMESs The technology questions may be generated or loaded
based agn the injtial information entered g_éthe customer. As with #;g d%;_l'k}a ded
€

00 mplatel RFETT EHTSIAE SR sk SBTBPLBStiSRE Wit 1
to prusiomeroanswertigonly theseleyanbouestions boritee STmemplatetecimology

qucs%gss&%g]%m%xe?&@u?igg'dga servethe, nartigular CUSIOMELS 1 by the customer.

requirements. Answers to the STI questions may be used to customize
As wifd tviBrispialiee.rbe EXAMpRlEE TINAY MENEE%A HUSKTEATSuBAtA P FaRomeT
answBAY metal l_ysisindhe debdeguestidia snsuerdodhe GUeSHAR MaYrve the

be customize the MT template to onl ingjﬁude a ,numberé)f mgfgal la €IS e he
PAriGUATLSIARE by tHE CASIEMEP= BH I8 Kt onRESRERISRTe ntdFfade TroeTi&” ©°
MT 436 mayFprevitdepky Stinnerydnchceessutsiincecand tonfigure anobl layers in the
joo $2AHSSt ¥Crpeiork 06, Jhe.opline.cusiomer. eriace. MRl 438 Makce =

include a plurality of sub-modules Including a multi-project job interface
numidoy! aa bsropscPae Sehratioh JeHomE412, a multi-project revision job list

joc2814, and AimultiRpgiectaeneration et I gUest AR T GUSIOM@ESNAY piace
utilize the online multi-project job interface module 410 to nut, configur

o0, 4 e RS AN SO Bt e S5 SRR 400 PGSR R R B Ry 2

inciuf@Wtplurality of sub-modules including a mult-project job interface 410, a multi-project
reservation job Hst 412, a multi-project revision job List 414, and 2 multi-project generation job
requeét 416. The customners may utilize the online multi-project job interface module 410 to put,
configure, and mamipulate information within the system 400. Thus when the term “mult-
project” is used herein, each project may be from 2 different customers, or alternatively, the same
customer when that customer desires multiple projects on the same wafer. The onlime multi-
project reservation job list fnc;duie 412 méy inciude a system for generating a list of customer
jobs and 2 reservation of a customer job which may be included in 2 specific job reguest for &
multipie project wafer. The online multi-project reservation job list module 412 may categorize
customer job reguests according to technology, window size, order quantity, product shipping

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



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 multi- 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 wg r. The online multi-project
reservation job list module 412 may categorize customer job requests
according to technology, window size, order quantity, product shipping

and gg%gegl%ﬂg éﬁ%{&%@{p%i@tye_g[m% medus 412 may.Asotovide a PSS or other

ustomer job requests 10 and may queue customer job requests
speci{tdording toBamgoREs MBEMTIFSRE WEFFERTZBEbh el SpatHe P liofrsFomer

revididRKing By isaw B bR Y Sefiscen s aklcani @R job request aud can
multi-customer revisions job list module 414 may include a list of
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tiate an alert to any customer ahd the foundry which may include a

thronglrdhe ssteomifnidatibitiorusivesn ARt g R R AR R RUDE! Gamay provide the

gendBHlli-seSiomer generationHobuedHasiomn aduie 4kl may provitdedhRration of an
generation of an online report of the custﬁlﬁ?_gr job Irpg uest and m
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oSt B B e P OB RSy
400.t_km1§agydaa_ti_mm jobthe jabyvradiestbyitietsyste nus400: Ené @e_rfeuaﬁnnvjbi@h may
inc:h.uis t maXJ:Iaﬂltlaa‘;[/%i?Q I%!&elft %%%@0?%%5%@13 Eo%gdom% E{g%‘t\{m'ﬁ{}é@ the network

inciude an emall, a volce mall, a page or another form of communication
106. tAfeoug odenaeinvdiies TOSo TR EMBERIMERE CE thea rstBheiciAtamErads 2 reak

tims@ﬁgﬂlﬁ 433:23 ANAIHEIAISCAR Rrovde S realdime dynamicinferfacetiuies

the customers and the foundry and can interact with any other modules of
of th g AR AGERRETE Eork 106. (00301 Following the initiation of the
[oesmultipleticusignier johisecuest ttilzingiaccontine: tenptatesnoditéngd36e online
tcmp?agg 1%5]3{111% %’l g tgﬁernﬁﬁg rf‘%s erge]:ro %!e?‘féc%smg Il% @EE},/ thﬁHIS:wEW%? J&Qtomsr job
requests may be selected 16 Torm a parent job request. A notice of job
requesiuest xedetioh W 1BIMapProvide wAMRIt HfIRRCH RS GRE aFetieh 418

may 'SevEstinsludinaibe-numbenof shsiprer-davices RathiNMaton of customer
regarding the status of the device fabrication. The notici}%{é'ob req%L%est

devigs RO FORTOIEEHTE BA RS SrinaRSHES By CStomer it the' 100 reanest
‘execiondrydvbichsraay irchicer aky: formsotcommunidatiodsto:the wistomer include
any 2 1hE network 406, (00311 Next, an anling,yefifgation module 440 may
verify the selected job requests Tor their , ‘
[0031) Next, an online verification module 440 may verify the selected job reguests for their
validation and accuracy. The online verification module 420 may further include 2 design circuit
database download sub-module 420 to down}oad an assoclgted design circuit database from an
Internet server according io the customer-provided mask tooling information. The customer
‘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-ob request. The design circuit database download sub-module 426 may track,
in real-time, the location of circuit design database that may be uiilized i the customer job

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

moduie 424, The mask tooling comparson sub-module 424 may extract relevant information



validation and accuracy. The online verification module 420 may further

include a design circuit database download sub-module 420 to download

an associated design circuit database from an Internet server according

to the customer-provided mask tooling information. The customer mask

tooling information may provide the property and location of the design

circuit database. The associated. dégign circuit database may be

uploaded to the Internet server by the customer when placing the job

request. The design circuit database download sub-module 426 may

track, in real-time, the location of circuit design,da hat may, _
from e a9RAHE %ﬁ%%ﬁ%@tﬁ}%aqsﬁea%g Hhe gﬁl%%heerl |caa§?%é19%odule%%8 or t2pe
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eedback sub-module 426. The customer feedback sub-maodule :
e e L
cusGlstoraekifor GomestionandrrngdificatiGin: Theioustdurdpfele ghagrodule 426 also
. _Sub-module 426 may rai f j AL ISsine ma
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be CostohEr redisioth s rlcaivinh SETFESFRORREY, CPHBSCISBRBPIRABRR 40 The
dat?&é@é?&ﬁ&k&'%@@%!é&e?fllﬁ&IM§&@ E@C@Jé/@sm@m:%apmeriﬁfﬁvfisﬁnaar@on as the

modification. Such verification processing ma epeated for eac ' he
M e SR b ey
avadlaahaseeherk anskalistomnes tiotifitatigres it res alfeniitat be performed

s soon as the customer submj O&J% h@ﬂ%@é%&cj,éke&g transtate and

Egﬂﬁ‘@orm %ﬁ.%ﬁfh%ﬁgﬁzéga%rgj %:??eté%%gls%ﬁ may bé%%h\(auable ‘substant?!allé fabri
intdpraredifitety’ afteratisyeliTray EETFRICHERR TR B HBITORSS) Ferp thi tabncate
onAMIOMALIG Od@dﬁglfﬁln slatienuand integration mogede:-428maytitiansiataegration

and integrate different job requests frog[g diff(tarent Syitom%ﬂstﬁ%‘tgnahmb ¢ of the
mopH§HRATCR BEEIABI FUBAUATLS Sha LATBFHESKS (tape-out mformation).
pardiiejRURIRALC (Mejeniptrans|atiomanichintegratiofthot e 28 maly srsveRrer for

final components and information =AY foribegpabiemantefthe. tape-out
COLSIMERP %t?%&ﬁ%%ﬁﬁé%a%%%ﬁtj fﬁ%%ﬁ%tio‘nomay be further sent to each
nfoustdmerdobe sonfiermadb frbAtenednfimedisiT of each job request from the

jpedspociated custamet;thedapespulodaformatiammay bacsentitonbaskfabl modify
for mask fabricationb‘f0033} Next, a multi-praject monitor module.442

thedpi e SSEHERTRYS§ zlfﬁ 6%?%{}:‘8 jﬁ?o%ﬁ?f} st melogmg mu{ti~pr01 &ct ntcgration, mask

fabrication, znd wafer fabrication stages. The multi-project monitor maodule 442 may inchide an
online job request track sub-module 430. The customer may track the states of the job request
using the online job request track sub-module 430. The customer may dynamicaily mongtcr the
progress of the job request. For example, the customer may hold or modify the job request under
certain circumstance. The customer may have dual-way communication with the semiconductor
foundry. For example, the customer may set up to request relevant mformation in predefined
schedule. For example, the customer may request updating the status of _thf: job request every
day. In another example, the customer may request to be updated of the compietion of every

processing stage through the job request lifetime.



the job request through the life time of the job request including
multi-project integration, mask fabrication, and wafer fabrication stages:
The multi-project monitor module 442 may include 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 progre%% of the job request. For example,
the customer may hold or modify the job request under certain
circumstance. The customer may have dual-way communication with the

tooSgMiconductor E%%@ﬂ%nﬁgrf Xa0WPlGs the, GUSIOMELMRY. SEhUR I I8GHEShotice
reie )];u gtl(J) e

vant information in predefined schedule. For example, the customer |
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corRAANRIE; e GUstRme,may Teaueskiobrpdaied abihe: cempletienbtomer in

every processing stage through tlp\;a job request lifetime. 12 (0034] The
USRI I EIEEE TG THOLLNS A2 In 5 U FIRGF TRCTE A RO siothrievet
inforafiten subymedulenA32. dduesmpttiptescustomemmntfeersuly: mpdhite ABR 25 yieid
inforta: ti%%.“%rg'%‘ﬁgg}nk@io%”a%“%‘ 19, Gonact noinis Ik each Job IealeshE NG oting
. relevant in ormation may be sent to the customer in customer preferred
inforrettion| dfie] givirspTailicRa X2 giih el BTetis B8 e rRss B2 This T élevahrequest.
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multiple customer notice sub-module 432 may include alerting:notificati
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AlifomtieslymtdifidationssTheschstonmesments} approvertieyjc reguestductor wafers

whifiauah, multiple: projeet raonios, madile 4428 e MU BIQISEE MATGFater and

may utilize limited real estate for each customer. Alternatively, the job
phuality 8¥ by be implemented on a plurality of semiconductor wafers
[oosdereinigach eustomer johseqguestanayde debticateth ipomthegetirespectively,

meSSRiecqnductor wafer ane ad%lg{tgé'@’ JQF&&QI;EQQ@J&%%&? (?{f‘%y b.are jayer of =
u W vely, g

planar views o a semiconductor mask an afer, respect illustrati i
set tHevimlioldeiontiationt of Atmiedtisieg rsiastondfeo Theseadies tamrlybe Bitem 512

mayAyeLof ek ofmasis 0 implementpuliple s Qiecl-saRIGRRJUCIE mask with

devices. For example, a pattern 512 may be designed for gne job request.
reQuEs L ESGRE IS e HrepeTlocditi of ek ARy U R I Hifh AlwAssiEned
the Sizesand-Adfpatier R-hldsaay e -designed ojpanetherjabckeguest anehgh 438 are

ﬂlus*%rsa%cie%na%g cach of them is designed according to each of the job requests information and is
agsigned to 2 proper location of the mask.

[4037] Fig. 5b is a planar view of 2 multi-project semiconductor wafer 540. The mult-
project semiconductor wafer 540 may be of any diameter and is partitioned into a plurakity of
semiconductor blocks 504. Each block 504 may include multiple semiconductor devices {or die)
from different job requests. Bach block 504 may be & map of the mask 510 (or a sst of masks)
and is formed through semiconductor manufacturing processing using the mask 510 {or the sat of
‘mesks including the mask 510). Multiple job requests of electronic devices are integrated into
one set of photomasks and multi-project wafers are manufactured accordingly. Thus the cost of
photomask fabrication is shared by multiple job reguests and the cost of each job request is

reduced.



the current location with requested window size. More job requests such

as 416 through 438 are illustrated and each of them is designed

according to each of the job requests information and is assigned to a

proper location of the mask. [0037] Fig. 5b is a planar view of a

multi-project semiconductor wafer 540. The multi- project semiconductor

wafer 540 may be of any diameter ahti 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
oo’ M0 & TaR. AL ING ask ARORLASE ShIAKS) ANAHRIOIEomer may

ough’Semiconductor manufacturing processing using the mask 510 (or
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multi-project wafers are manufactured accordingly. Thus gi]ﬁ%cost of
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erapred nicmray bechresenteddtddicudiBinear S tuifiepaditgiatfigac dutton 606, 2

reSHleaN@Ndashelpinterfacs, sereen daak Bravidesthe CHStQMEnMith 614, = Copy

instructions on how to accomplish various tasks, After the customer login €30
bULEPALS| BB GBI SYRTEMOABO, e BIIR B TEHCY 661 SrivsBiitd thé femtpate 02
thaCpSiame Vit saveraloplioneg tastheriiasensexamgle;dite Ohtinenmplate 620 may

interface 600 includes a_plurality of graphical elements such.as a lLoad._ :
B S e SR A A
corf08, Aiehesieiputite ncd 10gamt Semetbertor G1RraAd dNawlisdttoriisl gmpiate 620
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may also’include a template 620 that provides the customer with a jo
BroNEH B E B0 AMJURHRON B e HAp ECERTRETHEL folih I HIR 820 TS R URa S By
[oaie) request spesiicalion cwinGthedesigiverssioaasuretiiat thejaho cither
req.uESt is c%g%ect. Iternati.vel)é,u tgg' ) request s st%r;jﬁ eﬁgg%%égqoggytapa_in
of the jo :

loagh & 105 it Yol e TEhMZIBH6 9D CRHF RS Eontiguration request is
or compjetedqEhadamplate6R8t maiefudbefropgesenbattbvi8ér Sreéhiesy button

sodOJrH%"%‘ééﬁE sslestion,sereans, And.Adeaklime ioh regrestiackingd3er8eRsication
[0039] T

e Load and Save buttons 602, 604 provide the customer with the

datefseien fheieEe Yo Bear G vkt e Hpm Shio FRTAIB A ORARP G o mation
frofOURdRK dataase ANt SUSIOMerIaDe1in cahsavessielreqoest thibie folcustomer

mp{l?%ggﬂsgns&/ ggglrgn 4\91%1t ggéjd%h mﬁtpuelt\é\{e%{gng'%gd EQ{%&&? gumtatgtglon. For example,
activating the Check bxittun 612 may be used for imitiating module 426 of the job request system
400. The Check buttdn 610 can be automated were user interface may not be required.

[0046; 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
corﬁponent to the job rsquést. The Copy button 616 may enable the custorner to duplicate an
existing components or an existing component in the détabase, of the network 106 {e.g., device
component, device design rules, etc.}. The Replace buiton 618 may enable a selected componen{
to be replaced by another component. It is understood that the buttons and functions are
iilustrative, and that many other bﬁttous and fumctions may be provided. For example, a context

ensitive menu may be activated by clicking on 2 mouse button (not shown) or by using a



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 withfoundry 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
keyiRaMITeE: 10040 The-Sendibutioncé:l2Bmagbenssest talisericharesiedeivextend its

email notifications from the job re%lfltest system 400, while the Add New
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Promeq| 4CEPh SR 6ABIRAY EREHISE sEIRCRIIBIBhEITAEs BE'IRHISEST By ™2y

als@POIhEL CoRRANentnitisdndersioaehthatihe.buttensdochinnatiansmabecwveen the

illustrative, and that many gther. buftons and functions may be proyided. oo
oG e 4 TN o RBREUREEHE g BV R By g a2 "
restiatisey binitan{t et Ghawnpordyidsmmgasl4 keyboard (not shown).
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claRRlne frRRsaction gl muiti-nisct wagnsernvige mEhe present disslasure
has been described relative to a preferred embodiment. Improvements or
modifications that become apparent to persons of ordinary skill in the art
only after reading this disclosure are deemed within the spirit and scope of
the application. It is understood that several modifications, changes and
substitutions are intended in the foregoing disclosure and in some
instances some features of the disclosure will be employed without a
corresponding use of other features. Accordingly, it is appropriate that the
appended :



claims be construed broadly and in a manner consistent with the scope of
the disclosure. 15 WHAT IS CLAIMED IS: 1. A method of integrating at
least two integrated circuit projects, comprising: receiving an electronic
mask tooling file for each of the at least two integrated circuit projects;
downloading a design circuit databa'se 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.
WHATHES bthBdloP dfaim 1 further comprising: receiving confirmation from

clients of the tape-out information; and passing the tape-out information
to a masking house. 3. The method of claim 1 wherein downloading a

L. designeHE0H BatBlEE O HSE B MOVSIB AR G s8I RGIGR S RURPTising:

datahase, a2 dpieinetSalvesoind Rt Mathad ofrglaing Zubekeitegrated
receiving confirmation from clients comprises receiving confirmation via

Clrp¥ HRIFREL. 5. The method of claim | wherein receiving an electronic
maskdaalingifie LARPESRS ERREIVIABAE0S8HaR O] RIJRRIGNFHGHhic mask
database.

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.

2. The method of claim 1 further comprising:
receiving confirmation from clients of the tape-out information; and
passing the tape-out information to a masking house.
3. The method of claim 1 wherein downloading a design circuit database

comprises downloading the design circuit database from an Internet server.

4, The method of claim 2 wherein receiving confirmation from clients comprises

receiving confirmation via the Internet.

5. The method of claim 1 wherein receiving an electronic mask tooling file

comprises receiving a location of the design circuit database,



