CS02- 040 Page 1 SYSTEM APPARATUS AND METHOD FOR AUTOVATED TAPEQUT SUPPORT
CROSS BEfERENCE TO RELATED APPLI CATI ONS Thi s application iBageel ated to
co-pendi ng US patent application no. 10/389,477, filed March 14, 2003,
attorney docket no. CS02-039, inventors Kochpatcharin et aL, entitled
SYSTEM APPARATUS AND METHCD FOR RETI CLE GRADE AND PRI CI NG MANAGEMENT,
commonl y assigned which is hereby incorporated by reference. Field of

I nvention This invention relates S par at
od SSYREM, IR ARATSIS aNDREN R EPIE At o SECRCBRp B0 SN T,
sem conduct or manufacturing and nore specifically to a system apparatus

and net hod for autonated tapeout support Background of Invention Electronic
devi ce nmkers, (HI@SS&GEEEREN&IE)W@REM’EEDU&EELI@AH}ON& manuf act ures, toy

maker s se foundrles or res to e the S in the|r

pr oductgﬂlsﬁﬁé lcaé‘P%&Stﬁe@Fﬁdctod’Q\Heé‘gmﬁé‘igP%mWB baryhé’lnlnr?r b@ %é)?ﬂjf F%gm gns usi ng
QER4, 300D RBARFRlockdl G0 AEY0639, TRkRicts Blo¥Bpdidifarialeehi anfidey chip designs
oundries.” The foundries need to create reticles mask sets to make the

c hswsmmmwe.mws mNﬁMEU&Q@ rr@RquaEE &BADESAMRJQAN% manual |

and co vari ous
gﬁ%ﬁéﬁ%ﬁgiﬂﬁ% %HmQB% é¥?§ngﬁ mﬁ gnFﬁg) bechnologlca
developnent directed to the subject as docunented by the CS02- 040 Page 2
rel evant patent and technical literature. The cl osest and apparently nore
rel evant technical developnents in the patent literature can be gl eaned by
- considering: US 6,031,981 (Lee, et al.) describes a systemfor :
- reconfigurable gate array cells,for autonmatic engi neering change orders.
US 6, 128, 588( Chacon) shows amhuﬂmegﬂaﬁeanAB database and di scusses
connectjons:to a process control syste
This“invention relates a system, apparatus and method for mod1fy1ng information used to
manufacture masks or reticles used in semiconductor manufacturing and more specifically to a

system, apparatus and method for automated tapeout support

Background of Invention

Electronic device makers, such as cell phone manufactures, computer manufactﬁflres, toy
makers, use foundries or IC manufactures to make the chips used in their products. The
electronic device makers make préliminary chip designs using chip design programs. The device
makers give the preliminary chip designs to foundries. The foundries need to create reticles
mask sets to make the chips from the preliminary designs. This process is complicated, manual,
time cbnsuming and costly.

The importance of overcoming the various deficiencies noted above is evidenced

by the extensive technological development directed to the subject, as documented by the




US 6, 260, 177bl(Lee et al.) discusses tape out processes in reticle

f abN0240on. US 5, 696, 943 (Lee) shows a nethod and appar afage2or qui ck and

reliable design nodification. m CS02-040 Page 3 SUMVARY OF THE | NVENTI ON
i.S an object of exanple enbgdinents gf the invention to provjde an

It €

aufIRant pateaipad tephgicakliteratyre s be glosesk apd apparatlyi mpredrie ke dechaicabd of

[ggo]e TR J i ty j.cle set design: the nethod
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i nf or maflUSoh03 BAYI Hteer ¢trady) titseribesysyistenn fayreminfigurableckatq ainyi cdlsfoat i on; t he

| ayout i.nfor.mation.re reaenting a reticle set design for an integrated

ci E@FPPCQHQD“?WgﬁWﬁQEQYEWnation related to the reticle set design; b)

- modi fyi ngs § e 5eyeuhcdn SiRywipdd Rfbepish FAB daebatd i dBiuk QB chindtibnd 3, | ayout
~information and the job information into a foundry process conpatible
f opragess eoptrobsydgnthe | ayout information and the job information to create
mast wri t. ~ 1nfo tion for the reticle se sign: and storing
sk wr (FE20 ] R e B TR Rty S prastiast o reRle RENASR i or Tormmt
i nf or Matigs1696,943(Li¢)eshawsy enctishibaridappsraandof QatkiaRbrefinisle dbsip@pr esentati ve
enbodi ments only, and are not exhaustive and/or exclusive. They are
‘ pré§@ﬁ@@€°@nly to assist in understanding the invention. It should be
understood that they are not representative of all the inventions defined
by the clains, to be considered Iimtations on the invention as defined by
the clains, or limtations on equivalents to the clainms. For instance, sone
; of these advantages may be mutually contradictory, in that they cannot be
simul taneously present in a single enbodinment. Simlarly, sone advantages
are applicable to one aspect of the invention, and inapplicable to others.
Furthernore, certain aspects of the claimed®invention have not been
di scussed herein. However, no inference 8 ‘




shoul d be drawn regardi ng those di scussed herein relative to those not

di U¥s@) herein other than for purposes of space and redugigag repetition.
Thus, this summary of features and advantages should not be consi dered

di spositive in determ ning equi val ence. Additional features CS02-040 Page 4
and advantages of the invention will becone apparent in the follow ng ‘
description, fromthe | ng_fr ims. CS02-040 Page 5
Brief Description of tﬁ@h@%ﬁﬁ%@ﬁl e"'f'w&@ﬁd advant ages of a net hod
and system according to the present invention and further details of the
met hod %n.d Sr@’g emin accordance with the present invention will be nore

cl ear | y LisdBrodiesbat ¢xample erabedimentsiof ghediazentiopttp providgkamautemetedjtapect i on wi t h
t heyroReEh i) drawi ngs in which like reference numerals designate
simlar or corresponding elenents, regions and portions and in which:
"Figure 1 shows a flowchart that illustrates a non-limting exanple

enbodi ment _of the —autonmted tapeouf support system nethod and apparatus
of the prEYBRAECS ‘HH&?HI?‘&%? mﬁﬂ@dr"g modily g layeutinfarpaiion representing|ageticlat es a

- NORetl deBigh! 1h8 nSRSPfn he8RbLs gf the automated tapeout support system
met hod and apparatus of the present invention. Figure 2B shows a flowchart

~ that )| tegeivingtlagou informatiami andrgb exfenmptien parkioderingthe ddyouhmforaistionahe@d

t apeout suﬁgorft s%stem nmet hod and apparatus of the present invention.
Figure 3 JROWSHH%Mgr am of a non-1imting exanpl e enbodi ment of a conputer
that can theldydedinfdinlioR RpReichBRY a Rlticld\@t H&Yﬁm&rﬁﬂimg%%ﬁ%iréuﬁmﬁﬁ a

. diagram of a_non-limting exanpl e enbodi nrent of a conputer system that can
be used i rthaipbdpfsmatientelaed tideireticdnsdt dpsiglii gure 5 shows a di agram of a
non- lyym 1 4 Len f .a data structu for ~a mster data base
i ncl uﬂa irﬂﬁl‘%dlfégncﬁrf\lgl é);gllt S‘g?‘%gaé‘gg a%a{(ril cd8b i“itlgnfl%fl : %8&%‘@? oyt OB ARBYs a

di agr am ofandnhejobripfomafiortingy s fRIMIBOPOLEH caiipaiible Grnal, enbodi ment  of

¢) using the layout information and the job information to create mask writer format

information for the reticle set design; a1§d storing mask writer format information; and

rd g

d) outputting the mask writer format information. ¥ s *

"The above advantages and features are of representative embodiments only, and are not
exhaustive and/or exclusive. They are presented only to assist in understanding the invention. It
should be understood that they are not representative of all the inventions defined by th;g claims,

' to be considered limitations on the invention as defined by the claims, or limitations oﬁ
equivalents to the claims. For instance, some of these advantages may be mutually contradictory,
in that they cannot be simultaneously present in a single embodiment. Similarly, some
advantages are applicable to one aspect of the invention, and inapplicable to others. Furthermore,
certain aspects of the claimed invention have not been discussed herein. However, no inference
should be drawn regarding those discussed herein relative to those not discussed herein other
than for purposes of space and reducing repetition. Thus, this summary of features and

advantages should not be considered dispositive in determining equivalence. Additional features




the invention. Figures 7A, 7B, 7C, 7D, 7E and 7F . show screen shots of an
exaspl®40f job information entering and editing screens ofagdg interface
according to an exanpl e enbodi nent of the invention. Figure 8A shows a
view of Bias table of an exanple enbodi rent of the invention. Figure 8B

s handsadvautages affthainveation wibbezonik appareniinpihefcdlvipdn desotipiddn, tiioe thevent i on.
CS&2-040 §§£F 6 TAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS

|l &S TeARSPI8MS, an |l ustrative exanple of an application for an
enbodi nent, a foundry receives a high |I|evel chip design (e.g.,, GDSI
Files) for chip design froma custoner and nust nodify the -information so
that the layout information is conpatible with the foundry process
standard. The high level chip design (e.g.,, CGDSII Files) are put into a

- format that can be used to create mask witer machine specific files
(E.g., MEBES) that are used to nake the reticles sets. Also, the |ayout
information is corrected for inconpatible designs and to, add in features
such as franmes. For exanple, a foundry receives a custonmer "|ayout
information" representing an integrated circuit |ayout design (GDSI
files/stream) for a device. The foundry can create a related "job info"
(e.g., PTRF or Product Tapeout Request Form e.g., -info about the reticle
maki ng job) file/database. Then the |layout information and job (eTRF)
information are used nodified/ added so that the layout info is converted
into a format the foundry can use to produce a reticle set. Oten the
custoner's initial layout infois in a format that is inconpatible with the
foundry's process standard/format. For exanple, the custoner's GDSI| |ayer
info may have a different schene for nunbering the layers that the
nunbering gchene the foundry uses in the fotndry process std/format. Al so,
often the custoner's GDSI| |ayout info may not have a frane (e.g., a kerf)
around the chip. The foundry may add frane data to fhe |ayout info (CDSI
files) to incorporate the franme. Overview ‘

+
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An enbodi nent of the automated tapeout support method /system (or Mask data
pr €582-80on net hod/ system changes a custoner specific retiPageSset design
to areticle set design that neets a foundry process standard. For .
exanpl e, a custoner can send | ayout information (e.g., GSDII file) for a
reticle set to a foundry. In addition the custoner sends Job information
CS02- 040. Page 7 relat reitﬁe ! tm%tJf%eDsevtvm The custoner's (GSDI |
files/stream |ayout i dcaf havh ng a di TTer&it  nunber | ng system of the
~ nmaski ngThay@n&es:@mmﬂva@tag& dffembied dnyl sgst@rh e dingtta ftegrdsentiventganpl e,

- the custoner's GSDI| data nay have netal 5 are layer # 5, but the foundry

pr drbBstherdatails of themethpd and gystom dpacaopdange st the presentymsentipn !l §ses not
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dependent “on specific reticl Cust oner ayout may does not

c oadcampanlyingyrawdhgs/ia vildchritie reﬁgemwjmmaiedaﬁlgmte sififilar petdroctpeydihgm enabl es
the nodification, of thecﬂ‘%rge}[ s GSDII data (Il ayout info) to add ot her
| _

el BIFRARS, regiopn and perfignand 1 ‘preferably the (GSDII | ayout data is

checkedpfgQfe 1 wamw&% BANIR&HdYA no%f Fll?ﬁtlf%@(&ﬁ’%’% @iﬁb@d]ﬁi{eﬂtr of4s€r s nodify
the layout (GSDI1) data and job data, ta is converted to a

f orutamated tapeosixRippéit syshes kmehpd end ammmtmeoi(fbe greselEBESYionThe mask writer

ot ol o Bufe TRk Hestu byt o RRENGY PhwiihspbooRRr Ging 1

Fi &%ﬁa‘ébd%@bw Rippbrit G¥EtEn, ImethBOUEd apacatadidl Be praaestiiARikionf the | nventl on.
. As shown in figure 1, step 110A, the systemreceives and stores (a) |ayout

i nf or naligyre ka2 ﬂ@wﬂ%kthg@ﬂIHMS a Rop-Bmilting sl amberdimest ofdhemt ) and
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eém can receive information
by for FlgﬁYEﬁ?oTFﬂ(ﬁvs ardahgmmvcbfngldnhlamtmfgmxmpletmnbddimaxstfcﬁ“rardongauldﬁehatratmr mat i on

rec Vi ngwg éed eﬁ# red b{ user or program As shown in figure 1,
st@?)“sf Gpan g the GUFEHYD- and/ or custoner can modify GDSII info and
J Obd' Nf PighRs £ Uhowda LSRN ¥f £ ATR iR Lol RPTB lemBddREnt PR o BuleP BFst&an Pe

that ca.n be used in an embodiment of the invention. : s =7

Figure 5 shows a diagram of a non-limiting example embodiment of a data structure for
a master data base including technology, process and device id indexes.

Figure 6 shows a diagram of an example of a syst;am configuration for an embodiment of
the invention. |

Figures 7A, 7B, 7C, 7D, 7E and 7F show screen shots of an example of job infc}nnation
entering and editing screens of the interface according to an example embodiment of the
invention. )

Figure 8A shows a view of Bias table of an example- embodiment of the invention.

Figure 8B shows a view of a Frame table of an example embodiment of the invention.




nodify the GDSII Info, including extraction prograns. These applications
calC39e-Honsi dered part of the system In addition, featurémgéé.g., frane
generation, OPC) can be added to the layout info and job info. A major
function of the application/systemis to nodify the |ayout-info (GSDIl) and
Job information (PTFR) that initially is in a custoner design format to a
foundry process conpatible format. The termis custoner design format and
foundry process format nean changing between two different fornmats and is
not |im t ed DETAICKD DESCRIPTIGNIOR PRBFERRED EMYRODIMENTRRL i ON S
preferably in Gaphic design Stream (GDSI1) format. Preferably, the

CS02- 040 Page 8 layout information and the job information are received
froma custonmer and the layout information conforns to a custoner process
standard. Referring to figure 1, step 130A, the system uses the GDSII

| aylbustrativiedxamgpléob i nfo to create and store mask witer format
information/files (e.g., MEBES) that define the mask set. Referring to
figure 1, step 140A, the systemoutputs the mask witer format
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where the reticle set can be produced. The reticle data nmanagene
catevokchip devigs . 0 CIIYY Eiled) forpghiip desigrofiom a nmtmgendnd rongt noodifyghe conput er s.

Th | f, d. of kflow .
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- enbodi ment is shown in Figure 2B that shows some of the interactions and

c - oMdertashine spepifip files1®)e. E5) et epied fo male the reviley m i /?slﬁoﬂbpr esenting
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t apeout Fen@pmime (acfbum&y Ir@deﬁled atcastoMbr may@gemnh)u@y’&te@mdrﬁmg aMes (a) | ayout
| ngn?ergrrrgt%(li ggcén Iayout de31gn (2}DSIID fi ?ess%?rtegrg foar ard%tv;c(él E"‘l“hseef‘il)undry can create a

related “job info” (e.g., PTRF or Product Tapeout Request Form, e.g., info about the reticle

making job) file/database. Then the layout information arid job (l;TRFS information are used

modified/added so that the layout info is converted into a format the foundry can use to produce

areticle set. Often the customer’s initial layout info is in a format that is incompatible with the

foundry’s process standard/format. For example, the cus:comer’s GDSI layer info may have a

different scheme for numbering the layers that the numbering scheme the foundry uses in the

foundry process std/format. Also, often the customer’s GDSII layout info may not haxgg a frame

(e.g., a kerf) around the chip. The foundry may add frame data to the layout info (GDSII files) to B

incorporate the frame.

4

Overview: .

An embodiment of the automated tapeout support method /system (or Mask data
preparation method/system) changes a customer specific reticle set design to a reticle set design
that meets a foundry process standard. For example, a customer can send layout information

(e.g., GSDII file) for a reticle set to a foundry. In addition, the customer sends Job information




design for an integrated circuit and (b) job information related to the
r et@e0204kt design. Preferably, the reticle info processi magsystem
receives "layout information"” and job information from'a customer. The
custoner could send the informati on by FTP and/or by logging on to the
sydelaipd ty ke redeleste Thetcustemierjn (G8DIales/stséagm layout frfo shwhaving h dififerpity

retj I that ;are used to progu an electric cijreyit or

| s SRR P e R el 38 Eombfiof L0 TRy Rkt St Sk s 1o

nocixhnple ehel caigtotiier'd GBIV Gata @ly have eiet@tS 28 1dyBa¥ 51 Bittth@fdundiySprobesd cust omer

desi g[E]e{orrrat to design format conpatible with the wuser's (e.g., foundry

or Bt 15|leyerh fu e theerustomen s dexpupibe dees rot havmPBC (PhkEcal praxémity pr ocess

- st €}, {e, | .given . technol ogy .
(o HRE o Softccitns BecAUIRE o UoBi i S BUBIAR el ooy @il B 0P g0 of

0. 18mut mfpnuayabss hytpentain darginy abave(dimmey sdgidmy gérerasionh 0. 18 m gr oundr ul es.

-Al'so se figure 5. The process type defines the nupber and types of |ayers
used. T eﬁ?%ﬁ‘é@%" Sf%snaénﬁ)%ﬁmél Apopghihe sustgreer’ s Solf data (epeitinig) of  t he

| aye b&d 6&eﬂelemleﬁ‘t¥,e§ucﬁi§§ Bimkd A1bS pglsfglablyl @Y ?GSDHrﬁf 19yo (aﬁtaqée%ckwli‘oefgr at ed

circuit device, a technol ogy and process type are selected. Fromt hat
pr ¢lesign relppeonfommtt ai n foundry process standards are sel ected. For exanpl e,

t he cust r. s |layout.info and.the job j have. di fferen enes for
number i ré@% (e %g fgor users H’&%dl{zyhtge #@8%&%@&%@ é%‘ij Og’t‘%fﬂd élieoésﬁﬁs] o, often

t helarUs tOIMRELeS to 4 B3t for AfsPedTRY niagk whRMtGnathideA? .,(l\ﬂEBES?.aFHé%ésk wiepnd the.
chip. The_ use foundry) nust add frame data to the layout Info

r (e.q., f . . |
( Gisgimat mfpegf)ﬂqndMI%%W)p@ bgrdebyt hmapk shep, forrthe nhakjng ef the tatichasat.olhé s
pr ef sieall el i ' am (CDSIl) format. Preferably, the | ayout
in?’orr?aegt}ﬁsgﬂmeé;%lr?gé?ﬁ@leﬁlgg&@ﬁggpnﬁh%og are recefved froma customer and the,
| ayout information conforms to a custoner design/process standard; the
cust.onmer. desi gn/ process standard that differs froma foundry process
st argted oveRVEWh of erred enbodi ment, the custoner transfers the GDSI |

files/ daiARAT EsHoWsAn¥REhpR en{tddfindfof &le invention. As shown in figure 1, step
110A, the system receives and stores (a) layout informatién (Cusgpme”flinask set GDSII info in
the customer's format) and (b) Job info. The automated tapeout support system is preferably
comprised of one or moré software applications. The system can géceive information by, for
example, retrieving the information, transferring the info;’mation or receiving dated entered by a
user or program.

As shown in figure 1, step 120A , the system, foundry, and/or customer can mgdify
GDSII info and job info to put in foundry compatible format. Other applications can be used to
modify the GDSII Info, including extraction programs. These applicgtioﬁs can be considered part
of the system. In addition, features (e.g., frame generation, OPC) can be added to the layout info
and job info. a
A major function of the application/system is to modify the layout info (GSDII) and Job

information (PTFR) that initially is in a customer design format to a foundry process
compatible format. The term’s customer design format and foundry process format mean
changing between two different formats and is not limited to a customer and a foundry. The

layout information is preferably in Graphic design Stream (GDSII) format. Preferably, the




Layout information The |layout information (e.g., GDSII) conprises

i n0sop®ibon representing an integrated circuit layout desipgge 8 The | ayout
info data is preferably stoted witbjiv specific format called the GDSII

format. The layout information contains information conprising: nultiple
t y pysutgfiforpatiyy embthe hel inforeationare teneised frementustaayerand thebleyeutand dat a

t . The layout information is ref,erably conpri sed of geonetric
i %Fﬁ%"t 1°8r’?03%5m§691?18‘(‘:??19?rt1§f0?9‘??&aﬁg&mﬂon reéardimr::g transi gt ors and their

connect RRASriMCilodr® IEHES 1 30LRAE§RMm LER th&CGEH%II Bhout 1R HEISLb infs t& f or mat

for transferring/archiving 2D graphi cal design data. It contains a
hi ereatecing stofre gngskormiteermabioformation/iles(e.ge MEBER) thgt detinedhe mask set.
(bounda |l vgo th Lyhipe,. text.  hox, circle tructure
refer engéée?rgggg)u@guﬁgg’ 5465 gf/mjrx é@grsgshtg%ls%u.tp So%leinﬁﬁsgr%? %ﬁhﬁ%r each custoner

r etrifeineationlfiley, dad preferhllp semfsahérBifodintion 1@ a nREREhdpwhee thagtialk seedant ed to
the reticle set is created. Figures 7A thru 7F shows screen shots of
poP¢ PeEcet the data entered into the job information. Below, in the

exanpl e- ' I i £ ' ' anpl e of
The Ty pap e R e P bl B R B e Y o
( Pord-or maisOdniptferdde rdticle dite niamhpamentgydtympéspeferaidy @omprisdieofent ered i nto
the jaob i nf(irmati%g:. Devj cg t%%{e process id, bias table (franme di nension
an¥osstiav apRlicpign thabisereeraply, weR b3sifor mati on (GDSIT file or Stream data).
Fi gyhmntEembodndnlie gui info and Job info connected to the step 210.
- Custoner can access the reticle managenent system and enter or send

i nf or maBinGkampleembidieme Tl dvihar I@sHowh i 2 datahessddiiiled exdfpke access is
preferably over a secure internet connection using encryption. step 220 -
r eempedimeyt Bohown jn HieyreghB that shovey semeofithe iperagtioms and censiectiensi gn;  t he

?gsie&gizg@tege e?vigé’@éb (ia)pJut%R)?l?ﬁ?iggggﬁr SAHEE it AW sigRXGF af2t 2 Lhat

mteégra & Sredit'hs Yobo{n Srination related to the reticle set design

%

As sh;)wn in figure 2A, step 210, the auton{ated tapeout support-(or reticle data
management) system receives (a) layout information (e.g., GDSI?) 1:epresenting a reticle set
design for an integrated circuit and (b) job information related to the reticle set design.
Preferably, the reticle info processing system receives “laiyout information” and job information
from a customer. The customer could send the information by FTP and/or by logging on to the
system. A

The reticle set design is the design of the photolithography reticles or masks thfit are used
to produce an electric circuit or integrated circuit. _ |

As discussed above, a function of the system is to modify the layout and the job
information that initially is in a customer design format to design format compatible with the
user’s (e.g., foundry or other IC manufacturer) foundry process standard.

The foundry process standard is a set of standards where for example, for a given
technology (e.g., 0.18 um), process types are defined. For example, for a technology of
10.18um, a process type #1 might have 5 metal layers with 0.18 pm groundrules. Also see
figure 5. The process type defines the number and types of layers used. The process type also




--as an 1 ntrane

As a -custoner or user enters Job information  into the system the system
canS0xaMoomatically retrieve additional related informationPaggs®ch as foundry
process/ design data. As shown in figure 2B, the foundry process/design

data can conprise: 1) process info, 2) device info and 3) Job layer info
( Bicfiwes tholnumbsgeg df thedayesye. - ThrerDetd) ce thaGSDIklayountiigioe HoDeadhat preferably

acts a n reference er f a specific .order. Based 1 his unique |ID,
o SuPeRRed iR RE. e BREE P ReG B s e rrob R huBlhst Mok, i
deyitam fobndfy pEcReadtandal@Balekec{edTRF dat abase). The retrieved rel ated
information is preferably stored in the job info database or file. The"

f oundr yFarespgnlegthesusiamer sdavgat B enbthsaphintamay dbanpditkrenischamesd9gstem or
OTuBIRE the HOUPUYES thiiFhe FotuplihyS BibCER dNaldR! AlsG YFRUUAY cfiiorili- et wor k such
or : p or

i nterne ocess I n mati'on describes the design
s dagadt litfo inndyoorhhveon frant (@f., bikerf) ewtund legohip. dhkesen@. of. rfonmdrypmastesid.  For

exanple, th unber of l.ayers, the ground rule dinensions (0.15 n).
Fﬁ%&gﬁf‘& eiq'ﬁ’o@‘.t E‘éfﬂﬁ%ﬁg@Q) tf\;tmcé’ﬂf%@fett YPH anal og and digital designs

up to Sipe laf&lt M fobAYRISis Qfafaeg%%}ramélaxﬁgn SHB (BVRIJ fékindict al design with
five netal Tayers. The dgw ce data /information can be stored in a

r braferabhy|thel btyattdsforsatin asl the jor mfdrematida teetrgs@vedifrem| aptustoayesiand the

data/information i.s related to f oyndr ocess,, st andard.and ,can be

- dFous GRSt conirns o & pidtome, designiarotets Mandar, b SEEPRCEEFIYPEceS, | pe
!idﬂﬁ)dafdt;ﬁﬁlﬁ‘diﬁ%fslf%rﬂQQomP%@ssP@sﬁﬁaﬂeﬁ polarity, and OPC / PSM
information. These information are used for electrical neasurenent and

pr oces sinraomiefeoted gmbpdsrant, tiheusterpen teapsters the ST ifidas/databapretost useBd in a

re 1atir(%gfal dat abase, such as an oracle database. An exanple of a foundry
prégggs standard is "layer nunbering". For exanple, each metal [|ayer has a
foundry assigned nunber (e.g., | sc nmetal layer is nunber 210, second netal-
layer is 220).. See job info (PTFR) exanple at back of specification.

Fi gur e Baxsugigrformationr vi ew of a foundry (or user's) standards. For a

technol ﬂ%yla&&lt%fonnation (e.g., GDSII) compsises information representing an integrated -

circuit layout design. The layout info data is preferably stoted wiﬂgjn&a"“épeciﬁc format called the
GDSII format. The layout information contains information comprising: multiple types of
polygons that are drawn in different layer numbers and data types. The layout information is
preferably comprised of geometric information and connéctivity information regarding
transistors and their connections which together represent the IC design. The GDSII is a format
for transferring/archiving 2D graphical design data. It contains a hierarchy of structureﬁ, each
structure containing elements (boundary/polygon, path/polyline, text, box, circle, arc, structure
references, structure array references). )
Job information _

For each customer reticle job order, a job information (e.g. PTRF form or data) related to
the reticle set is created. |

Figures 7A thru 7F shows screen shots of portions of the data entered into the job

information. Below, in the example section near the end of the specification is shown an

example of the types of information collected and modified in the job information (PTRF).




0.18 nm), various "process" are defined. The processes have many standards,
su€B0284@round rules, the nunber of netal |ayers, etc. WrRege ¥0 cust oner
orders a device to be made, a technology is selected, then a process is
sel ected and then custoner specific standards are speC|f|ed by the device
desi gn. Tfoliohangtypeseefslatetaaciecnteredinte Mehﬂrf@tfmt&ﬁes])?ﬁ’ée Bipsropriate: 1)
process vice.info (; p 230 -
\BEERS i Bift e ERRE B Rre sEnd ). BURE s BBy Rabiof GpsITHED 270

. |n@p$m@m1@ngﬁron1an user (e.g., Englneer) so that the | ayout information
and ] information conformto foundry process standgrds Next, referring

to f| guF’@u@A? shrrthe frpxows gnfoand Job o cpppectedto tha/5eR 21 thf or nat ion (GDSI | )
and Jobc| Qb Qe B a%gesg ciﬁ': alcl@rn?an%gérﬁérﬁ% Pmia eﬁfé?topgﬁfd ifffmafdn IS Process
nfo, device, Info l'ayer 1 nfo retrleve by the systemare revi ewed and
fomemsidmfmmthtlby (EﬁRE)s@tab(apc BiecThislagcess it prefenaldpbverer wowesutelnes an engi neer
qngl neer . Account manager (EAM). The engi neer checks to see that the
jo?P 190 YSiERATRIRUGR- and | ayout information are conpatible. For exanpl e,
if the IS metal layer in the custoners initial GSDII file has a different -
| ayer number thr the foundry process standard, then the engi neer would
c hstap 820 heettievingfonhdiyadesigmdath aelated tonthe yeticleisetf desigm;i on (PTRF) to refl ect
t he cor thesjeeizti duga burvneprisedardf pirncdsh dats deviee d@dSiid fayeedathhthatisst em can
recei verditedip aduahdry prisce seigan@er Account manager (EAM that validates
| ayout info and job info (e.g., PTRF database). The user or EAM can nodify
PTRF data to correct inconpatibilities between the |ayout data and job
i nf or maAk aru§tbrhBFodakeagnter€IOR ifdinRryantbahe sywepn,zme systaheaki ng and/ or

nodi fyi ng | ayout information and job inf to verjf | ayer info
anthtp@atigally dFtrieys addifien eskiisd phafionn SuefbaY ioH wrwa%/ég%gﬁ%dﬁ% ds

Re%}iwﬂ BYicduPe SB GHE E"}é‘é{%’ d@géesg)aemgh a5# A Qomphise: | BY %cegmn% MylgkAge and j ob

information are c nmodi fied to verify,that layéer info and job
Iayrﬁnamdﬁ)olobrlayecarrfpéBlabltzé)leehftghm8A))undry process standards. Preferably

when a ﬁﬁel: ﬁg Pglggﬁ H%Uglug tilaﬁ%réﬁera!b f %(r:trsr%g Iar? Péference numal‘?er%r a specﬁfh ange is

- recorde

order. Based on this unique ID, users can find the process 1nfo andjob layer info of the device.
The device ID is stored in JOB info (PTRF database).
 The retrieved related information is preferably stored in the job info database or file.
The foundry design data can reside on the same main computer as the system or on another
computer that is linked to the main computer by an network such as an intranet or internet.
#

The process information describes the design specific information out of the technology
offering from a process. For example, the number of metal layers, the ground rule dimensions
(0.15 pm). For example, in 0.18pm process, it supports both analog and digital designs up to six
metal layers. Customers, however, may have a digital design with five metal layers.

, The device data /information can be stored in a relational database such as an oracle
database.
The job layer data/information is related to a foundry process standard and can be

retrieved from a bias table. The Bias Table can contain CD cells, scribe line, frame structure




| ayout info extraction program The system preferably initiates a (GDSII)

| aggo-oumf o extraction program(e.g., GS-info fromK2 Teagndl ogi es) that
extracts information fromthe layout info (GSII file) to create a |ayer
verification file (e.g., logfile). The layer verification file tells what

| ayalatty( amhOBCY P infosnpeon. dhese hefonmgatimeate asal foh aleculmblbmessuesneant e

assi gned. The.  (CGDSI I% | ayout info extraction programis preferably a data

ex PSR FBMPOYSke a script calling up a K2 viewer TM program from K2 -

Tecl axi irpl R 18yer ihBHAAtIMHEah e GRIrtPTh ARPHAL datdbadd) Suaty s frorhéien i nitiates
an |ayer verification application that conpares the |layer verification

fitlgalfase.g., logfile) to job info to verify the layer info is correct (i.e.,
the right nunber | ayers existed, in;, COSI| file,and that . the.layers have
the cor PRGRIRPRRSATHEP I PRERE T alRHH b SRR b S i 8o BT on
apRiyeCiftls aGBukd) abod HuBiPep (O8] EMnefal ldyeiis Byintbee2 1§ 8écond raslflayenis t hi s
conzgrl son. St e& 250- checking and nodifying the |ayout info and job info

t 024Bd Sge ibgafa @IER) eexapplepat back phspecdicalemt i on) As shown in figures 2A and

28, St efighinls NG SVAKRTLEBIL Hurdfe T TBE§'sBRakfS KGRk 3eYL [ nf o and

job info esi gn atures, , Trame generat opti cal

© Pr 0B Mint)y varfo¥is Mprick N ared (e d. THEB¥casds have haye senddrdasacgangoand on The
(GDSI'l) lTayout information and job information are nodified to add frames.

| nrwdes, theawmbse abmatal lvetsy ¢je.c Yéhend @igiomes oxdesha devic tohe rade. aa) i gnnent  nark,

CD, j ' r-eqi ' i I | ayout
iRl RO, Y PR cse i MBHE ol hoh BRELA B kiR - 20 b e
(Whpeetficdbynhe teviée dipadFoethe pracesslatadnthersygsttaataiasshe appepdppl i1gat i on
hggr?&gg%r.éoés_ ffvg*ggngatZﬁngg@%Silnlfo I(]%%gt% IeB.h;O:a«nd Job info (PTFR)

step 230 — system receives changes and/or approval te thé layout information and job
. information from an user'(e.g.; Engineer) so that the layout information and job
information conform to foundry process standards;

Next, referring to figure 2A, and figure 2B, step 23?0, the (%) fd;éut information (GDSII )
and Job information (PTRF) are entered by the customer and (2) the process info, device info
and layer info retrieved by the system are reviewed and /or modified by an user (preferably a k
technical person such as an engineer or engineer Account manager (EAM)). The engineer
checks to see that the job layer information and layout information are compatible. For»example,
if the 1% metal layer in the customers initial GSDII file has a different layer number th@ the
foundry process standard, then the engineer would change the 1** metal layer number in the Job
i_nformation (PTRF) to reflect the corresponding number used in the,customer GDSII file. |

The system can receive an approval from an engineer Account manager (EAM) that
validates layout info and job info (e.g., PTRF database).

The user or EAM ¢an modify PTRF data to correct incompatibilities between the layout
data and job information (PTRF data). ‘




The (GDSI1) layout information and job information preferably are nodified

to é)400ptical proximty corrections (OPC). The system dageilditiate an

OPC application that can nodify the GDSIlI info to nake optical proximty
, the | ayout

' OPC). add dugmy, active._| . Preferabl , ,
SR TTheshing s Dh1Bs St in B YN infotimn e a0g ok IRTALIAoBLE FORY | ayer s.

Th : ' : ' . i | | Lon to
200 e e 1504 SR ey G Tied ok Softsba il QTP Wiy hidicds ARG

- layout iRefarifBtd Apurks2Aaa R8I blook 29€he hybtd BfRARbA AERD ikftemalisy Out
information preferably is checked for design rule check (DRC) . conpl!iance.

Theresshsekad andaer madifics to vertfs dhaytnyerindo endiob laysslinfears eampasiblaiwiththe he
GD i A |.g. of i heck | i catj.on i
DR R s AP Bl hon S 0 U SnPRMSE ST, >

i nhboutahé cdranpeisaecmaddd larthe b ihfar mat i nformation for the reticle set

design. .(e.g. MEBES format (Fracturing)) Referring to figures 2A and 2B,
st dlyosbinfoeRtraction Br9gYaBs the | ayout information and job information to

create ' sk Af N E-p t r uréng )):
e B R Bl TR 8 RERLER OB OBCG10,)
cofrper K2 Agclmodogies) hhat aktradesifgmatiat dromntherdaympme info sGRSHfild) ti @ese ahi cal

format to.a.praprjetary.fornat. optim.zed for peci fic sk-writer

eq Eﬁyﬁﬁﬁ?ﬂ%caﬁgﬁﬁgegdﬁéﬂ%éﬁlﬁ%_eﬁﬁi Bygoifcptuqmigle;t fse‘?’?r'aédﬁyﬂ%&%’rbﬁﬁta“ge. g.
GSHipes) drobOinBRSEH 1R WRRCAA fped Aethdignd. . MEBES, Jeol 51 and BPD). This
usual l'y involves flatting the H erarchy (reMoving the hierarchy in the

GDSI | i AheYGDSH) Jayous infe extradier fragrapy ispreferablyshdgie sxt(astign pragraipezoi ds or

L-apgl . | d_th s f d i fields,
SulBP 2 Al Rl T Ao B A B, g Changes and

appyey sbrificamoreaspliraconf or Mask witer format information Referring to
bl ock 270, in figure 2A the system receives changes and approval from
engi neer hf gystaya henipitiates ap davienveniligatiopapplingtion that compares the layer

verification file (e.g., logfile) to job info to verify the layer info is correct (i.e., the right number
of layers existed in GDSII file and that the layers have thé correc;nm”ﬁbering for the foundry
étandard.

The layer verification application can be custom program written by the user to perform

this comparison.

Step 250- checking and modifying the layout info and job info to add design featlges (e.g.,
frame generation) ’

As shown in figures 2A and 2B, step 250, the system and/or user modifies the (GDSII)'
layout info and job info to add design features, such as e.g., frame generation, optical proximity
corrections (OPC), dummy active layers. o
Frame generation

The (GDSII) layduf information and job information are modified to add frames. Ina
frame generation process, elements such as, test key, alignment mark, CD bar, thickness bar and
register are inserted into fhe GDSII layout info. Preferably the system retrieves frame info files
from a Frame table (which is part of foundries process standard (database). The applicatibn

incorporates frame data into GDSII layout info and Job info (PTFR) database.




Preferably, the systeminitiates an (e.g., MEBES viewer) application that
op&92t48 MEBES | ayout data and checks data. The applicatiagal8an be a
MEBES vi ewer application of which a variety are available. CS02-040 Page
14 He systemcan initiate the approval process by notifying a custonmer or -
f oG y techni cal person, (such as engineer) that the Mask witer fornmat

I nf or matyiy ' ' s 1k chnj n such as
2 cust orty (CDSID ERL Rl BYA S joh R raREn b sty bAEHRNIRY BRLRET 01080
s enpiii¢ad prdxamitp séareutione (PR rekhe sybtom( ddnBEThtetzm OGRS lapslhiapioReliacan Ng t o

- figures:. 2B, st 280,. the system send mask wite format info

: (eg‘ﬁ)_d}@&é‘éﬁgﬁ%ﬁ@?mﬁ CRiEBpEny tcé’r@ﬁﬁ?nst@tl)gﬁsk shop and used by

nmepdd aehiiyeictvd RyeldBnuf act ure masks. The machine specific data (e.g.,
VEBES) isfpref erably sent by FTP on the internet to the mask shop. The
mask sh8peferablys thetlaprous inferanationiand gob wirmgtivh eremacdifing tepkbdimmy detive A

GRS SR NS BB SR S 1

magdthvedaysrs.ng of a chip design. Configuration and Software In a preferred
~enhodinent, the reticle data managenent systemis conprised of a workflow
apfesigprleeomplincas W ndchi | | by Paranetric Technol ogy Corp. The workfl ow
appl i capi ' i th . i i ans.and dat abases. -The wor kf| ow
i’fe?&a@lgngﬂé QWIIE la o{lﬁn?c%rg]%{lof’i‘?soé e?%‘ed f%avl ﬁ?sr%é]n ruﬁje compliance.

t
program can s ecelve munica ns perso foundry

(3

pelayounaformatisi preksrably is eedkeinfor dedgisrule deeR IR Opdvagdiadce. (ThR&PstEmcent er
personnel , sks@fﬁr;op personnel , etc. Fi&i)re 6 shows an exampl e di agram of
a CBHAH atee windieckaprlication o anendhe DSThisyouunforddrexamplesfie support

aPAksi SRR O ER I ARANGK e afithe hiile $5V MiSitd ggse (db) 622, process
info db 624 ?andmgesi gn Si n?o gat aga e, grgirgg}g?stés tabl es). The application
628teps260oat erting the tayone otferinatominte mwskkwsiterfornatinfotmatiet forrthe nt er net .
The apptetoddt sevdesiga. degs MEBEStforhat @ratturiniy appljcation has access to a

master data repository 630 (e.g., a windchill T™M

Refeniing to figures 2A and 2B, step 260, the system uses the layout information and job
information to create mask writer format information (e. g MEB"ESJ Eorm_at (Fracturing )). The
(GDSII) layout conversion to mask-writer formats is the process of converting hierarchical
design data in an open, standard hierarchical format to a proprietary format optimized for
specific mask-writer equipment.

A program is used to convert the intermediate format (e.g. GSDII) into machine specific

. form (e.g., MEBES, Jeol51 and BPD). This usually involves flatting the Hierarchy (rerrfoving the
Bierarchy in the GDSII info), polygons are reduced to primitive shapes (e.g., trapezoids' or
triangles and rectangles) and the pattern is fractured into fields, subfields and even sub-subfields.
Step 270 - receiving changes and approval from engineer for Mask writer format

information

Referring to block 270, in figure 24, the system receives changes and approval from
engineer for Mask writer format information. |

Preferably, the system initiates an (e.g., MEBES viewer) application that opens the
MEBES layout data and checks data. The application can be a MEBES viewer application of

which a variety are available.




dat abase). The naster data repository 630 can contain the job info db 632
(eC802-0MTFR data) and the layout info database (where thBagdD=l | data

streamis stored). CS02-040 Page 15 Figures 3 and 4 - Overview of System
configuration The conmputer application (e.g., automated tapeout support or
reticl eThosystdnpoan initiatayberanproaplairpesss ihymotifying e custamarer fpundryan enbodi nent

i's, preferabl esident.in i.tedn the fabricatiqn plant, computer system
RePEPTA E g (it 2 <Bine ) Tl e el Wi it Pt ERGNATTRVERG 3

C OTiiR hsRefe. @, febhhicdl GRitoh dhicHAsarasiinly, dfolndrs gQrsoﬁ) ¢rildibeahiseieh a roni t or
320 connected to the CPU 310 for receiving data fromthe CPU 310 and a
in%mi)thcﬁ&ﬁ-ce (e.g., keyboard) 330 connected to the CPU 310 for sending
data respectively to the CPU 310. A RAM (Random Access Menory) 340 and a
DASD 350 associated with the CPU are shown connected for bidirectional

- corswepR8at kaiding thamhsk weitafickniatdnfCGNIEBES) stoawssk shopi gure 4, a system
configuration upon which an enbodi nent of the invention can be inplenented
i s showiefeRimguiodighrestigwandviB rstepo2ffl thersystgat send gieOmaskmistfotmatonfone ‘

i d i 10. . Th Kf | he | ti
s REESS iR pon MR adtt ag iR ore R G AR Blr ke or ogr am
Capahga@éareassik. i n many | ocations by connecting thru the internet or

intranets. A first g:on;gluter system (CS 1) 440 can be connected to the
i nt er neTheamachise spesific dnts (gre-MFBESA i prgteratly send bz d 1Byon the intgingt odhput er

4 r emml the I i eve system

re ??H;S\?lg " pi ocggcss,hoge gga Céﬁggﬁgg%t?&?sﬁﬁgggﬁggﬁ%%g S?éryj?{ gél}%'e 2, step 120. A
mask shapasooitds decppovhhef aplysizal d&digndppaiibs 8 GDRIT straysthatis(serttbal e dat a
managenent system ) /application(s), running on CS %6%510 ver the internet

usPA house i prgdu magk sehfar ssmiogtslugios mapdfastpriggio 1%ased browser .
Anot her user could access the automated tapeout support system running on
CS1 410 over an intranet 420 using a fourth conputger system 470 preferably
usConfigurationbmdcfbftwaveser. The application for the fracturing (figure 2B -

step 160) (converting the |ayout information into = |
In a preferred embodiment, the reticle data management system is comprised of a

workflow application such as Windchill by Parametric Teéhnologfy' (forp The workflow
application an interact with other applications and databases. The workflow program can send
and receive communications with persons such as foundry personnel, customers, field engineers,
Account managers, tapeout center personnel, masks shop personnel, etc.

Figure 6 shows an example diagram of a configuration embodiment. Figure 6 shows the
automated tapeout support application 620 connected tovthe device info database (db) @2,
process info db 624 and design info database, (e.g., bias tables). The application 620 is
preferably connected to a network such as a intranet or internet. The application has a user
interfacé 610. The application has access to a master data repository-630 (e.g., a windchill TM
database). The master data repository 630 can contain the job info db 632 (e.g., PTFR data) and
the layout info database (where the GDSII data stream is stored).




mask writer format information) could run on this conputet,. 0, a
Lég%?rr@?‘ Ocoul d access the aut omat ed t apeout support systeh?geﬁlrii ng on CS1
410 over the internet using a third conputer system 440 preferably. using
a uweb een shots for Job information (PTRF)
Fi%f”é%&?%‘qg %B‘wa s&%nge'gﬁ%f%“?&”gen shots for the creation of the
PTRF (er aPfpd it ST & rédis bRy scT een wher o
Custorrer]gecqfrhoIgm ddp%éggtggqg%f’ggﬁ)g?aﬁon Bre gn‘%lg)reﬁr sel ected. A custoner id
. ISmsmigeﬁieﬁdappdlbiit&m) mhcai)ﬁﬂmcmwnthrmrembmﬂunaumpmﬁeraphly mesident ord sictintbere can

Ent ered. In the selection window, device id' s for that custoner can be
se"'lha E?aé’éi’np CORBYET SHteRa| ated to the device id can be retrieved by the .
system Réfewlﬂ YrEDLRE B&htral EARpIYr syRtebh BOKsHIWN TlTBG. JRBRPALR PCPTESS

i nfo" button causes t’he systemto retrieve process informati on as shown in
tr(é:ehtran Rracengingdfe9iid 0, { Bewinal gvith Fn@mtermcomecﬁectm}le COR&f 2k¢foig to figure

t.he c ner n. t d |l ted b
{ Hectige e P gt GROTTO d %o B ish ¥ BanERat P a0 S B Rua e 4PET. ™ ™
r €370 Y Sshdindata fdipedtio¥iyas m&@puckananemM @aﬁdémgwoesmem@dy)mg Whe a2B
step 220 he USER can enter the: mask _shop, mask set title, order

t yIBASE 33 assomatpd xjthdhei CRUppr ecséowe@gnnqszéedsﬁ%mhrpﬁquab eRrBmppicationofiser can

r insert a scribe line, the custonmer PO #, and the other
f!ea}%%éo%@e% v(\:nﬁllpn figure 7C._ As shown in figures 7D and 7E, the fields are
filled Asl siywi fiefigisen, Hefsene cbrﬁ'egumh)m wponswtich ad ﬁﬂbd)chhﬁp’&‘ﬁﬁﬂle iRefdon i ng to
Figure 7 in the Job info form (PTFR create form 4a]1§)he stemretrieves the

a";?é‘Tbel H@éﬁ%&%ﬁé@@ﬁn Vi gpredhows PRl GOmPIRY ST t5dipdhon t he
i e es are
st %F&@etﬁ%ﬁ%&g%{?grg ?Lgpodg?gg‘ggkef?(%%)g%tr@n%’%ﬂmg%‘l/ﬁgm}llggate Fi gﬁépg@gA shows an
exantkflevodant hgidelan &hel maia cmtefaﬁiemromnsmm dcpesbedymmagocatioms byt han 1

Focess. ca ed t
P connecting t %e ?nternet or 1quranets A Eirs? computer system (CS1) 440 can be connected to

the internet and be used to run applications initiated by the main computer 4.10. For example, the
CS1 could be used to store and retrieve system retrieves process, ge\gieé' and layer info as showh
in figure 2, step 120.

A mask shop could access the automated tapeout support system (reticle data
management system ) /application(s) runhing on CS1 416 over the intémet using a second
computer system 460 preferably using a web based browser.

Another user could access the automated tapeout support system running on CSI 410
over an intranet 420 using a fourth computer system 470 preferably using a web based browser.
The application for the fracturing (figure 2B - step 160) (converting the layout information into
mask writer format information) could run on this computer. )

Also, a customer could access the automated tapeout support system running on CS1 410
over the internet usiﬁg a third computer system 440 preferably using a web based browser.

Example screen shots for Job information (PTRF)

Figures 7A to 7F illustrate sample screen shots for the creation of the PTREF (e.g., job
info).




It is gossi ble to integrate the enbodi nent application with other systens
sUeb0%84pbricing systems. The data in the job informati onPagellé ayout
i nformati on (data repositories )could used by a reticle pricing

application. Figure 8B - Frane table Figure 8B shows a view of a Frane
tabl e ofigUs WX shpyse SrsaavhrEnfugpmenife And Revisn Inforpation s entetpdiSEscr i pt i ons

L | pf L O - . ' t pneetd Mty for
naagsé%legegi A eéﬂugg%% ﬁpclé(ﬁ%l% %ﬁ% "%geqé%eh cJ gﬂg}ﬁl%h ?g? rg}g?{l%rg %%g%)oﬁ% Pr odéuécgtn Tapeout
Respuentdred=dn ithe setactian windovg rdeeice odis fal thiteastomer han be setlé¢atdde Aspocgsslid Mask set

st ot cht R FS Sk S LRt RS b e P eah i BT g
BRED «gisRehtOProcBRIHfoMbLESH chik the §s@m toGehRRITbrdcess BIHIAGHA hEsHON 2l es-

GDSI | ~- graphic design stream format. Foundry - manufacturer of
s ¢he &dleaung eersens. (wa cige Fagyre@Bgatep 220).-on that is directing or- involved -

wtht r oductd on masks by accepting. an.initial layout info (GDSII)
From a ReBEfiiE el AL, ARG MEr PEGAROR% BPitRud senB Pl Contor s
t aupdlae@tbyQhe usBRNUhaettidn BOhpt2basisgp dRnitaidiand frocessad aft feapsod frogiippor t
system - preferably conprised of one or nore software applications

prtbe devieg nfo detpbase kepe digwey Jrandvigyro g after BXANPIL EsUSERaeas enter the: ypask

i ' ' ' . a portion of information
C(r)grllltgé’lqﬁzé%oélgﬁﬁﬁ %%ﬁ"%?%ﬂ%@%ﬁ’@%y{d@?%m e of Job Information (E. g.
PTRF ) . Adsi®win figufoP@ahe aserican peledtevimitiey to inamaiseidbt lide, shd ¢dswnmer dat abase

t hat ,contains_ i rmat | on sugch as _shown bel ow. Product Tapeout Request
19’1‘5#288 B er%ﬁ%eawh@mmﬁs‘fz- %86 Order Date: 03/CQct/2002

As shown in figures 7D and 7E, the fields are filled in by the user before the job is

submitted to%te{peout. _ 5
- Referring to Figure 7F, in the Job info form (PTFR create form) the system retrieves the
layer info associated with the device id and displays the info on the screen (user interface) where

the data can be edited. Any changes are stored in the job irtfo datagasef‘”

Figure 8A — Bias Table ,

Figure 8A shows an example of the data in a Bias ¢Tab1e. As showh in figure 8§A, more
than 1 process can used the same bias table.

#

It is possible to integrate the embodiment application with other systems such as pricing
systems. The data in the job information and layout information (data repositories )could used
by a reticie pﬁcing application. )

Figure 8B — Frame table

Figure 8B shows a view of a Frame table of an example embodiment of the invention. -
Non-limiting Descriptions

Layout information — (e.g., GDSII) contains geometry and connectivity for mask set design.




Section A: Custoner Information Custoner ID: 1312 Customer Nane: STM CROELE
LTOSORO#ary Contact: E-Mail Contact: null Tel ephone NunfPege 1’4796 Fax
Nunber: null CS02-040 Page 18 Section B:Device and Tapeout Information

Technol ogy: 0.18M Fab: 6 6- Device ID (as in STF) YCAKWAX-U)1l Process ID
( a¥ob lnfmmen \TRTFFRQN Reded fTapacut Request Bomn- mgat%rn@mnadn@ﬁd@ theE| ECTRONI CS

CO Mask T|I5 TAX LTD askshop I D: 18881 Order Type: New Prototype of A
Devi ces onl y): Scribe Line Drop No Bias Table Spec: SP-YI 09103

BTNﬁBkE&taSseﬂ' ablagerop e&idRaMised td¥abResovahtaflatid2ircld Rai se Reticle PO?: No
Cust omer, tg Jobvi ew?: No Jobview Gating by O Custoner? Starting Materi al

( Empsly wrifgs fama tnfagnafigpernaghinerpecifig e (e VERES, prol NusbBrD) g
SUb_ m ssjan Reas Wbis t\éeg", efbeam) to manufacture reticles.

GDSII - graphic design stream format.

Foundry — manufacturer of semiconductors — can be any organization that is directing or
involved with the production of masks by accepting an initial layout info (GDSII) from a
customer and creating a modified layout information that conforms to a set of | '
manufacturing process standards.

Automated tapeout support system - préferably comprised of one or more software applications

preferably including a workflow program.

EXAMPLES E

Example A — Job information
~ Below is an example printout of a portion of 1nformat10n contamed in the job information
(PTRF). Example of Job Information (E.g. PTRF ). The _]Ob mfonnétlon is preferably

comprised of a file or database that contains information such as shown below.

Product Tapeout Request 1312-286

Order Number: PTRF-1312-286 Order Date; 03/0ct/2002
Section A: Customer Information |

Customer ID: 1312

Customer Name: STMICROELE LTD

Primary Contact:

E-Mail Contact: null

Telephone Number: 1796

Fax Number: null




Prototvi) Custoner Floor Plan: No Polym de: No Spice Mddel Specification
NI ICSBpi@e® Model Spec IL Used: Rev: Design Rule Specifi cqt#eqsl -093- DRO0O1
Design Rule Spec 1l Used: Rev: T Specification Used: S MTX-0412 ET Spec
Rev: I A Library Used: No dvant!: No Std. Cell: No Artisan: No Std. Cell:
No Virage: No Menories: No Oher IP.: No Details: 3ackgrind Thickness:

No a ut. For mat . Sl | 02- 040 Page 19 Section C: Tapeout |nformation
fo%eﬁglﬂﬁgﬁgbe&%@%r%%{&nérmmm ame Status: WP Job View Status:
1

W BT COrder Statusty pected—Comteti-on—Date—05/Gct+2662 Job
VA tel:ﬂiﬁﬁ@%&o. 0 TE Date: 03/ (falh'r'f ual _Conpletitn Date: DRC
Reyi ew Date: Franme Conpl gtion Date: Request |Subm ssion Date: 63/C RC Start
: Daﬁfé&ic%?’;ﬂ%%kogﬁmé()b Vi ew KV TAK-Dat e: |AniovessIIn(as foat e: SO$YOct/ 2002
Rel ease t0 skshop Date:| REIRSE to MaskngkBXig24AD Li cense: [1HTRH2Job
Ruptinme: O Section D Design Rule Check Infqgrmation 05A
-~ CHUNGHWA YCA
Maskshop: ELECTRONICS CO | Mask Set Title: AR
» WTAX
LTD
Maskshop ID: 18881
Order Type: New Prototype
# of Devices(for MPW only): Scribe Line Drop No
Bias Table Spec: SP-YI*09103 BT002 | Bias Table Spec Rev:{l D
: E
Recoverable?: No .| Raise Reticle PO?: [No
Customer to Jobview?: No Jobview Gating by NO
: Customer?
Starting Ma'terial (EP1?): No d Starting Material RERWF
e 1010
Customer PO Number: [90sox1 Submission Reason: New
: _ Prototvn
Customer Floor Plan: No ' Polymide: No
Spice Model Specification Spice Model Spec
Used: NIL Rev: NIL
Design Rule Specification YI-093-DR001 Design Rule Spec  Ji1
Used: - Rev:
ET Specification Used: S M-TX-0412 ET Spec Rev: 1A
. i ET001 .
Library Used: No
Advant!: No Std. Cell: No
|Artisan: No Std. Cell: No
Virage: No Memories: No
{Other IP.: No Details:
Backgrind Thickness: None Tapeout Format: - |GDSII




First Tapeout to Chartered?: No Pathl ?: No Chartered runs DRC?: No Secti on
E: €802v840 nf or mati on Quardring added by Chartered? No SpaPegd1® Guardri ng:

0.0 um Chartered Default Assenbly Die size increnent is 10M Section

F: GDSI 1 Fornmat Dat abase Tapeout Header Information Top Cell Nanme: FF_CAKW

An formei / éﬁ% e: undefined X
E- %\ggﬁggﬂ:@iﬁt ?6(?8%4%1% cso%ﬁéggggggeyz F%gecgfrg‘ri%lat I on Tapeout Regi on:

Q FTP Site—f harter —RTP D ftocsm GOS e 1Nane: FF
ﬁﬂg % anl narl naf ar Wg Sanl/ ’)ﬂﬂ’) J:TD ffgg]h[e%éxt_’ugl L. hut ac) - W}gﬂr 2 F| nal

C\/\Jl

FHObEYIRY $180Y 1 n byt es) WIP278462 W|ndow kepertiPrdarede®sn mi crpfs) Lower
| 8% pdtedttiC SRl Dadeet 05/0862002 _Unper riogWaidanitexX coor di nateg.01465. 0
v P L A TR s e TG S
Actual Completion Date: DRC Review Date:
{Frame Completion Date: Request Submission Date: 03/C
DRC Start Date: 03/0ct/2002 Job View Completion Date:
Prime Start Date: 03/0c¢t/2002 Release to Maskshop Date:
Release to Maskmaking
CAD License:
PTRF Job Runtime: 0

83

Section D: Design Rule Check Information

First Tapeout to Chartered?: No T2
Path1?:No |
Chartered ruﬁs DRC?:No
Section E:Frame Information
Guardring added by Chartered? ‘

No Space to Guardring: t 0.0 um
' Chartered Default Assembly Die size increment is 10uM.

Section F:CDSII Format Database Tapeout

Header Information

Top Cell Name: FF_ CAKW
Anti Clockwise Orientation: 90 Degree/s
Database scale: undefined X

E-Beam Shrink to: 100.0%




P 4 CS02-040 Page 21 Layer Information (only partial table shown) Cost.
Co§8029848al ask ask Sizing Digitized OPC/ GDSI|# B Logi c&lag€®t. Layer
Layer er Area Data PSM Type Grid Operation Structure No. Nane Side
Polarity Size CD 10 conp OPC 0.00 ark 2 0, 4,30, 0.0050 Charter 0.005 31, 32
3d F1% Inforyeations n-wel | none 0.00 clear NIL 0.01 3.0 1 Charter 15

p- i e Qark NILO 0.01 d 0.01 6¢ n-pthu inp None Cear 11 0,31 .01
ni fﬁagé‘)g‘i%%h‘”hi n gate NOMEPG™00 clear 15 0:,30, 0.0INIL 0.0 31,32 0,30,3 -
- 61FTRiSiteNgat e none cl edtp. dir@:0INIL 0.0 1,32 pc+ 0,31,3 Charter 8 Li pSM
0.03 clear 39 0.05 .0056) ' ' ‘

FTP Directory: /to_csm
GDS File Name: FF CAKV
GDS Upload Date: 09/Sep/2002

FTP File Size(in bytes): 1278462
Final FTP File Size(in bytes): 1278462

Window Co-ordinates (in microns)

Lower left hand X coordinate: -1465.0
Upper right hand X coordinate: 1465.0
Lower left hand Y coordinate : -782.5
Upper right hand Y coordinate: 782.5

*®



2 3d (6% td. 0,30,3 5 1A None 0.0 clear 25 0.0050 haltered 3.005 1,32
- MaERO2§40ayer | nformati on GDS# DATA Logi cal Operation Mabkgagl Layer
Purpose Type p Nane SRAM MK SRAM Core Cell Marking IL 0 ((MARKL 01 :
La er: CS02-040 Page 22 EPROM MK EPROM Marking Layer IL 0 or DRC: A EXCL
exinformation (only pdial tsbls)showm ng Layer: (1465,782) S MK

\E =3 AA.\L

V\ELL Resistor Marking 112 O Laver: FUSE Fuse Marking Laver: 1L 1 PM .
EXCL PM Pol y/ Meta] Excl ude IL ré\‘t]h)rkl ng arkl Aandste $ram Mar Krg@r  arlk2
PoMasksr aMaskr k 13 38Pcf1r Rigingbt gPigitized E‘Dl\é?fk 3 30 rﬁ<4 4I]I:0 (l)ca?r ksCIuSI)_t 1
Layer {Layer per Area Data . ¢ |
N N PSM Sid Polarity Type Grid Operation [Structure
0. ame 1ae olar
Size CD
0,4,30, Charter
10 comp OPC 0.00 dark 2 0.0050 0.005 .
31,32 ed '
' . Usr_Layer '
05 n-well none 0.00 clear NIL 0 0.011 Y 0.0
Charter
15 p-field none 0 - idark NIL 0 0.01 q - 0.01
' e
6C n-pthu imp[None Glear 11 0,31 [0.01 nil 0.01
' . » 10,30, -
64 Thin gate [None 0.00 clear 15 ’ 0.01NIL 0.0
* 131,32
: . 10,30,3
61 Thin Ngatenone clear 14 139 0.01|NIL 0.0
o o ;",“"/
oper 0,31,3 Chart
,31, arter
78 Li pSM 0.03 clear 39 , 0.05 q 0050
< e .
(6%) '
Std.
. 0,30,3 ' L
85 VIA None 0.0 clear 025 | 30 0.0050(Chartered 0.005
Marking Layer Information
Marking Layer | Purpose | GDS# ? AZA Logical Operation
Name ~ yP
SRAM MK IS:RAM Core Cell Marking NI 0 ((MARK1 OI
ayer. MARK3)@(




RemaFks Tapeout Remarks: Custoner Remar ks/ Reason for Change: CEAM FE
RerfeYRs04Qason for Change: Associated Docunents AttachmenPage 22Ref er ences:
Nanme Prime GDS File for PTRF-1312-286 1 Nunber PTRF-1312 286 1446624075 4
Ty er last Updated 2002-10-03 21:31-15 CST Print Previ ew
AuEEPRIONI MICS02- (EHM@M Markmmuxert heginvemti on has jeen particul afly
shpwn and descri bejfbriRO: reference to the prleferred enpodi ments thergof, it
wi [T be _under st oo S, || crln the grt that va Ianges] i n
fo Chetails %YXW %E diPk tifhg fromthdg Nﬁégiﬁ stope of
the__invention. |t/Makipg é}lﬂed to cove' var ilous nodi f i §50°0/$2) and si il ar-
ar eMENt s and [DVIEEUResistor Matkinge §gope [pf the appended cl ai ns
t herefore shoul d beawecorded the broadgst ifnterpret atfjon so as to
en seikal | suchFﬁrgéchiﬂ(ﬁ%tL@as and sINTLI arfgp arrangenelpt s and  procepur es.
| What—s—etaired: conpui-er—-aplepent-ed—rethod—of [ podifying laybut
i nﬂlﬂMaEXGh represQﬁMﬁ@yg\’I?féiEé‘Fledeset NIHesi@n, the nefthod conprising the
steps of: a) recei YiaHgng bovart i nf ormat| on and job i nformation; and sfori ng
saMarkbyout i nf or NAtI®S@AOMark 2 30 .
' [Mark2 Poly Sram Mark 13 30

[Mark3 Metal 1 Sram Mark 23 30

IMark4 NIL 0

Mark5 NIL [0 1
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job information; said |ayout information representing a reticle set design
f olCB3-040t egrated circuit; and said job information rel atRage®d said
reticle set design; said layout information and said job information are in
a first process format; b) nodjfying said |layout information and said job
i nf or matWhile the inyeptiemhas beﬁwalttwpﬁrldrshawn@nd deseaibedymethjrefsrenee &1 thet i on into a
se ?qu_.r Sl I i . S rmats are
o di ?) er eﬁ{&ﬁ?@ﬁ@%&é;ﬁ?z %%Of’slgihgu %g%%?rgqagg%?rtm s?g%ﬂgggp {shgic‘]gtsﬁﬁ%tb‘ralﬁﬁ ormation to
~ cr ebdrgesrasformrant] eetaflo mambe madeovidriuk depdridiig famdhe giitiche] S8pe 0fGegn; and
.storing t he . mask gﬁiter format information; and d) outputting said mask '
wr PR, s infended fogovehvarpus m aF andsippileT @THREAMGRISEPr | ng a conputer
pr ?ﬂfc@ﬂ'ﬁrbﬂ%& ARICbPIof HE affdnded cRimE iRtdbore(shduld beAcGRERI R hrodiRLeMeNt ed.
met hod of ‘nodifying |ayout information representing a reti clre set design,
t hanterprdigbncomsté snqognpaksealk sushsnadificatjons end similag atraygeutentsdndr mat i on and j ob
i nforngti on; and storing said |layout information and job information;. said
Ia?f)of”frﬁ?'ornati on representing a reticle set design for an integrated =
circuit, and said job information related to said reticle set design; said
| ayout information confornms to a custoner process standard; and said
customer process standard differs froma foundry process standard; b)
nodi fying said | ayout information and said job information to put said
| ayout information and said job information into said foundry process
standard; c) using said layout information and said job information to
create mask witer format information for said reticle set design; and
storing the mask witer format information; and d) outputting said mask
witer format information. 24 4. The method of claim 3 wherein step a)
further copprises: o




said layout information and said job information is received froma
custoner; said foundry process standard conprises a process type that
defines the nunber, the types of |ayers and the nunbering of the layers in
said layout information. 5. The nethod of claim3 wherein step a) further
conprises: said layout information is in a Gaphic Design Streamfornmat.

6. The nethod of claim3 wherein step (b) further conprises: a) retrieving
foundry design data related to said reticle set design; (1) said foundry
desi gtifals@idisegonpri sed of process data, device data and |ayer data that
is related to foundry process standards; b) receiving changes and/ or
approya I e | ayout
i nfor \rfra'%‘lcéﬁ andqupll%%{&?%dorb%&i éﬁkgﬁﬁ?@%ﬁ%@%ﬂg agom%%%mdr{%%feegg% Sgdtqanda?/ds
C) ghlée}kgmgaesmthbdamqmsuigrthmwmtqfon and said job infornmation to veri fy t hat
sai ayout. inforpatian.and informatio W th
sai d foundf eﬁ‘ﬂﬁ%gg'ou s‘?@ﬁ&%ﬁocﬁ’sang ‘ﬁb) mﬁ%’ E%@R ﬁtangg s cg]laéfmll é?%g(?a tonand

i nfor mat i ojpban@rhatent Nf or mati on conprises: (a) using a layout information
extraction programto extract |ayer names 2hnd | ayer nunbers; and (b) a

| ayer veri w@lewwamnfaﬁmtmaﬁméwnt%% refigleisgy ‘1§§lg§§Pranl igtpgrated cireuit; "’éﬁda‘gal d
layer numbghS, Rk Hgkﬁnﬁh&@b%@hﬂ$ jogb information. 7. The nethod of
claim 3 wherein step conpr | es checki ng and/or nodifying said
| ayout i nf mlclrhib/omﬂnibndat}omtandrsaldncptamfommatuml adh 4 Eest moe@SS fermiagt | ayout

f
it or mat 1 of BRATE i Byt RS moR AR SRR al BTy nRieit Byfheadt Rbion

proxi mty g@fda@jbb difsimBdhdntb ayedshd pftfc@isrfaﬁmah;r‘sa&hﬁksg @ shidfsecomtprasesar e

nodi fied to add du active layers; 25
fonnats are (g}?e/rent y »

c) using said layout information and said job information to create mask writer format
information for said reticle set design; and storing the mask writer format information; and
d) outputting said mask writer format information.

o

2. A computer readable medium storing a computer program implementing the method of claim

(1.

3. A computer implemented method of modifying layout information representing a reticle set
~ design, the method comprising the steps of:

a) receiving layout information and job information; and storing said layout 1nﬁf,'onnat10n and
job information;
said layout information representing a reticle set design for an integrated circuit, and said job
information related to said reticle set design;
said layout information conforms to a customer process standard; and
said customer process standard differs from a foundry process standard,;
b) modifying said layout information and said job information to put said layout information
and said job information into said foundry process standard;
¢) using said layout information and said job information to create mask writer format
information for said reticle set design; and storing the mask writer format information; and
d) outputting said mask writer format information.

24




said layout information is checked for design rule conpliance. 8. The

nmet hod of claim 3 which further includes after step (d): receiving changes
and/ or approval for said nask witer format information; and releasing the
mask witer format information to a mask shop. 9. A conputer readable
medi um storing a conmputer programinplenmenting the nethod of claim 3. 10.
A conputer inplenmented nethod of nodifying | ayout information representing
areticle set design for an integrated circuit, the nmethod conprising the
steps of "a) receiving and storing |layout information representing a
reticle set design for an integrated circuit and job information rel ated

t o sai4l Themathad of elaird @silrein tep aphirted copuises: nf ormation is in G aphic
Design Str faor : igd. . i I (S | i d. G aphic

et gn. st PP Rlsmain B2 Hig B Bl TR sy ) Bufdthd O 00 oy ou

i nf or mat i oRaid dnindrynErotess stawdasd comprisps DP@8&ss SYpRtharddfinsahaimanist,ahetypeposfocess
standard differs froma foundry process standard; b) retrieving foundry
desi gn dat £YFEead te g QP%OE@W# F@lgﬁ?dEQQWdﬁgw@iwﬁkaid foundry design
data is conprised of process data, device data; and |ayer data that is
related to foundry process standards; c) receiving changes and/or approval

t o sai & Theyesthod aichimdtwhetein agp pblirther ompaiseso paid igyertaplprmpféon ig jroy firaphic

informatio j ! mation conformto said foundry process standards;
d) checkingegé?gﬁ%§§%ﬁ%ggnforﬁation and said job information to verify that

said |l ayout information and said job layer infornmation are conpatible with
0t or i TSRS 5 GBP r RAE 5 (M SRPRS usi g a | ayout i nf or mat i on
ext ract i onaeRRIRANTERIBXddsRaldataayRied MG ERE retidl sebdRignunbers; and (b) a
“layer verification application that verifies®*said | ayer nanmes and said
| ayer ? (1) said foundry design data is comprised of process data, device data and layer data
that is related to foundry process standards; 3
b) receiving changes and/or approval to §aid layout iriformation and job information
whereby the layout information and job infonna;ion conform-to said foundry process
standards; o
¢) checking said layout information and said job information to verify that said layout
information and said job layer information are %:ompatible with said foundry process
standards;
¢y the checking of said layout information and job information comprises: (a)
using a layout information extraction program to extract layer names dnd layer

numbers; and (b) a layer verification application that verifies said layer names; and

said layer numbers are compatible with said job informatien.

7. The method of claim 3 wherein step (b) further comprises: checking and/or modifying said
layout information and job information to add features;
said layout information is modified to add frame layout information;
said layout information and said job information are modified to make optical
proximity corrections;
said layout information and job information are modified to add dummy active

layers;
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nunbers are conpatible with said job information; 26 e) checking and

nodi fying said | ayout information and job information to add features; (1)
said layout information is nodified to add frame |ayout info; (2) said

| ayout information and said job information are nodified to make opti cal
proximty corrections; (3) said layout information and job information are
nodi fied to add dunmy active |ayers; (4) said layout information is
checked for design rule conpliance; f) using said |layout infornmation and

said job infor n?&l!igag' oltOnorRAR TRk fol 8sidrdful®Blompligh&y mation for said
reticle set design and storing said nmask witer format information; @)

rece|V|ng changes and/or approval for said mask witer format |nfornat|on;

"o eanl DADe TR MLPRhE! MBLLRr OB G0 10 & mmsk shop. 11 A

conputer rea |un1s oring a conputer ‘ogram i npl enenti ng the met hod
of claim iecmvuﬂg?chaﬂgee amd/ompeov}atfmeaémask eaithalidbreas irdorageionleantices havi ng
processor adable code enbpdi ed sai d progﬁﬁs readabl e storage devices,

sai d proce qumgéléqjlggq WG gh I @?%aﬁﬁas °P-or nore processors to
performa method for nodifying layout information for a reticle set

design, the nethod conprising: a) receiving |ayout information and job

i nf or n&itA epmpuerdeasiableinagivsm plaring § somputerrsperamiBRlomeating ths meheskohslaimn: sai d
| ayout inf@rmation representing a reticle set design for an |ntegrated
circuit; and said job infornation related to said reticle set design; said
| ayout information confornms to a custoner process standard; and said

o O AP R P MR B L Bh ORI el
| ayoutdedipih ﬂfr%ﬁﬁﬁt@g}atedlﬂﬁc@tatlﬁ mhéhod dﬁxq;rrmtgltmwpato@ sai d foundry process
standard; a) receiving and storing layout information represemmg a reticle set design for an integrated
circuit and job information related to said reticle set design;  +
(1) said layout information is in 9raphic Design Stream format;
(2) said layout information is in said Graphic Design Stream format and is received
from the internet; -
(3) said layout information conforms to a customer process standard; said customer
process standard differs from a foundr§1 process standard;
b) retrieving foundry design data related to said reticle set design;
(1) said foundry design data is comprised of process data, device data and layer data
that is related to foundry process standards; ‘*“
¢) receiving changes and/or approval to said layout information and job information
whereby the layout information and job information conform to said foundry process
standards;
d) checking said layout information and said job information to verify that said layout
information and said job layer information are compatible with said foundry process
standards;
(1) the checking of said layout information and job information comprises (a) using a
layout information extraction program to extract layer names and layer numbers; and
(b) a layer verification application that verifies said layer names and said layer

numbers are compatible with said job information;
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c) using said layout information and said job information to create mask
witer format information for said reticle set design; and storing said
mask witer format information; and d) outputting said mask witer format
information. 27 13. One or nore processor readabl e storage devices having
processor readabl e code enbodied on said process readabl e storage devi ces,
sai d processor readable code for programm ng one oOr nobre processors to
performa nmethod for nodifying |ayout information for a reticle set

desi gn, thg FRLARCGONBEEMIGid BYout SEBHNARE 2A8 hbShRhBgor @YY featudésdr Mat i on
representing a reticle set designh for an integrated circuit and job

[ m(‘jor mazji onbrel @ eald {ayostdnfprmatincis oslifiedde addyiiam¢ tayoutdn®; | ayout i nf or mati on
and said job infQr i.on i j fir. I af id.l t

i nformation con%zgé?%s&tlaty8&éhi(§§)ﬁé%goﬁrle%%%?g g@sn?% %ﬁcfg%;m(gdgﬁedl%g%%go r&lllpr ocess
Zt a_ndarg diffelrpro&rémm@nfectiumd;ry process standard; b) retrieving foundry
esign data rel ate o said reticle.set .desi.gn; c) receiving changes and/or
approval to sai &) S3gAyeUit &’S‘Pﬁth‘ﬁ Jﬁhﬂlf?%ug‘h?%f%ﬁj[‘ﬁ%ﬁomggmy a?%‘ée | ayout
i nformation andlaiyglg; information conformto foundry process standards; d)
checking said layout information and said job informatjon to~verify that

sai d layout i nflssididyent infesmationds cheskpd {asdesign milhemmlianegie conpatible with

said found ﬁgg?- ; : ol 1 ; LE v i yout
informatio uasnéosjg@gﬁ%@ﬁl? %lr na ﬁgl?lar%%gaggﬁﬁﬁgg%%{s}?o @%%ﬁsﬁgﬁgiﬁﬁyout
i nf or mat i oinfernthtieaifel shidlvetiod et desti gnoandtstormgesait] enask sdciten fotneat ififormeadion;
information for, said reticle set i gn,and storin .al d sk witer format
i nformati o) fecgymﬂég@gﬁ g/ %ﬁgwggéﬁg%}do & ‘?S?tg\w/gqn%f’t(s)lpko re{gonr’nask writer
format inf ﬁ}f@éabiﬁ%’tqhe&ﬂﬁkh@dtéﬂbﬁﬂeﬁﬁﬂ@nﬁhﬁmﬂ@&&aﬂ&Ho@r format information to
a mask shop.- 14. e or nore processor readabl e 'storage devices having
prpgessor readabl e code enbodi ed on said process readabl e storage devices,
sai d_pfoREHAd: SR thitg PER RIS NopRhnentiRY e HeRfo@ D Olafin t O
perform a rre%ﬁ{%loé ?agr m(i?%gfsng&fgayo(&%i nf o(%grr%ti o% f‘orrlﬁﬂagrgt iecl e seta1

10.

12. One or more processor readable storage devices having préceésor readable code embodied on
said process readable storage devices, said processor readable code for programming one
or more processors to perform a method for médifying layout information for a reticle set
design, the method comprising:
a) receiving layout information and job information; and storing said layout iniformation and

#

said layout information representing a reticle set design for an integrated circuit; and said job

job information;

information related to said reticle set design; *

said layout information conforms to a customer process standard; and

said customer process standard differs from a foundry process standard;

b) modifying said layout information and said job information to put said layout information
and said job information into said foundry process standard;

¢) using said layout information and said job information to create mask writer format
information for said reticle set design; and storing said mask writer format information; and

d) outputting said mask writer format information.
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design, the nethod conprising: a) receiving and storing |ayout information
representing a reticle set design for an integrated circuit and job
information related to said reticle set design; (1) said |ayout information
is in Gaphic Design Streamformat; (2) said layout information is in said
G aphic Design Streamformat and is received fromthe internet; 28 (3)
said layout information confornms to a custoner process standard; said
custoner process standard differs froma foundry process standard; b)
retri ey ogie bPHIBEY FolRSdrIhadRE Sof Rk AbRbed Hvdipfode®bl fela@abi@tod@atBBied bA) sai d
foundry design data is conprised of process data, device data and |ayer
data t hat sadidproessareadablestoragn dewicesr ikrrocessemerslabls cods for prograpmigonanges
and/ or appro 0 id | i i [,Qb: | At b t he
ayout | nt Oiiae kRl B o WA T haRR ANl AR iR dytotIEka Y

st andar ds; dejgncthe ahatingl comipeisingyout i nformation and said job information to
verify that said layput. information and said job.l.ayer i.nformation are
conpat i bl e?MFHV18S Wfﬂ%??“bgg%?gon §?P£?§8%H“c§s% refidls g‘% Kesigh K ap ijegspted i d

| ayout i nf grdimtah@jotARbrinetion refa@d T8 EAi0 RetRRE dERH; () using a | ayout
information extraction programto extract |ayer nanes _and |ayer nunbers;
andd( b) a | ayer (Nepidflayoxt o andesaidgab irfermagian jseesdvesfrom p sydemeratds and
said | ayer nunbegr: : i bl i Lo ] i r QN ehsgki ng and
nodi fyi ng said %gl/garg?utﬁn or %%?%cgﬂ%gtf%%l%tdr?%gP?&%élgosﬁlﬁ?%ﬁésﬁfé@%uesat ures; ) (1)
sai d | ayout i nf provessistindard difteds froed founday drokesasndagout i nfo; (2) said

| ayout infornation and said jpb i r.mat.i,on. are dified to nmake optical
proximty @Jgﬁ‘%‘f‘lﬁgﬂ@(ﬁq %Slgé"léiag’ﬂe%é?gﬁ? S?lﬂf%ﬁg%aﬁef éorer‘%lgghd job information are
nodi fi ed tg) raekivifg BiBhgacdndlte appray: t&said layout information and job information whereby

the layout information and job information conform to foundry process standards;

d) checking said layout information and said job information tosverify that said layout
information and said job layer information are compatible with said foundry process

standards; L

¢) checking and modifying said layout information and job information to add features;
f) using said layout information and said job information to create mask writer format
information for said reticle set design and stori\hg said mask writer format information;
g) receiving changes and/or approval for said mask writer format information; and

h) releasing the mask writer format information to a mask shop.

14. One or more processor readable storage devices having processor readable code embodied on
said process readable storage devices, said processor readable code for programming one or
more processors to perform a method for modifying layout information for a reticle set
design, the method comprising:

a) receiving and storing layout information representing a reticle set design for an integrated
circuit and job information related to said reticle set design;

(1) said layout information is in Graphic Design Stream format;

(2) said layout information is in said Graphic Design Stream format and is received

from the internet;
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(4) said layout information is checked for design rule conpliance; f) using
said layout information and said job information to create mask witer
format information for said reticle set design and storing said nask
witer format information; g) receiving changes and/or approval for said
mask witer format information; and h) releasing the mask witer fornmat
information to a mask shop. 15. A conputer system for nodifying | ayout
information representing a reticle set design, the nethod conprising the

steps of: a) a gﬁ@ﬁlﬁ 14y80t B RN DnEAURYS 2 LR RE: Miatd Baill BEREHEL | ON;
and storing said’layout 1nformation and job information; said |ayout

i nfor mati on r eppresemtisiandprd diffsrs fxdra adeunddepiogesss@ndad; i nt egrated circuit and
job 29 information related to said.retl . Se ign; said |ayout

i nformati otr’? rgtﬁlgwg i@%fm?gb ?S}%lod%tarre{ ?%ﬁ t%%aelglte%c% S%’tl ar%%”pr ocess format; b) a
means for nodi f yli)RgidSaindry dasiputdatari§ comprised bf prodess dbtd, deviveidafacindddyiendats 0 put
said | ayout information a&F gaid job infaormation into a foundry process
conpati bl e for nigt isgelpigd tq foupdry progess #d¥at and said foundry process

conpat i bl ec)f 08Bl Bl bRk 8proval lo idRIAR idfBFmMRnAEd fobl iHfdr@M@sH whereby
information and said job information to create mask witer format
i nf or mat i ofhefayputsiafogmeiden andgols mforgatpyyeonfermtosais fowiry procanstendprdser f or mat

i nformati og, . . 3y o P iter. i
it or mat i o UG EaiElaRANToRloR UhP U | BRI (el b saladbliRl
repr esent i imformatiext arel saidsjied layesinfpmmatidrearaedhpatiblcwitipraid foupdtynwostseps of :  a)

recei vi ng §nd sdtépri ng | ayout information representing a reticle set design
for an i nt %Y circuit and jOb information related to said reticle set

design; (1) sai)l aymeichédrin@rorsiitl &yocORfoRmbBor shddols hSSraHEbN PEBFIEES (a)
standard; said custonmer process standard differs froma foun r}ly process
standard; b) retyingylayguiinloraationFepeiionpaegiamde extegt leyeragmgs paud laggre set

desi gn; numbers; and (b) a layer verification application that verifies said layer names and

said layer number are compatiblg with said j db information;

e) checking and modifying said layout iriformatigon and jpb@ipformation to add features;
(1) said layout information is modified to add ff:.:ﬁe layout info;
(2) said layout information and said job information are modified to make optical
proximity corrections; \
(3) said layout information and job information are modified to add dummy active
layers; t
(4) said layout information is checked for design rule compliance; #

f) using said layout information and said job information to create mask writer format

information for said reticle set design and storing said mask writer format information;

g) receiving changes and/or approval for said mask writer format information; and

h) releasing the mask writer format information to a mask shop.

15. A computer system for modifying layout information representing a reticle set design, the
method comprising the steps of:
a) a means for receiving layout information and job information; and storing said layout
information and job information;

said layout information representing a reticle set design for an integrated circuit and job
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c) receiving changes and/or approval to said |ayout information and job
informati on whereby the |ayout information and job information conformto
foundry process standards; d) checking said | ayout information and said
job information to verify that said layout information and said job |ayer
information are conpatible with said foundry process standards; e)

checki ng and nodifying said [ ayout information and job information to add
features; f) using said layout information and said job information to
create maskyMihieh rdI e said RfAE S&lde@pn;f or said reticle set design and
storing said mask witer format information; g) receiving changes and/or
approval f e2id dayout infestaatign andrsaiddpbrinforimation aeetin gritrstipyoaess fermathg t he mask
wite for infor [ . . . . [ d

Tet hod of | BLATEAGT mafihe s BDRd FRRaor a b b FRMGL o L GTRADET |

t he et hod ixforimpitios and)sdidpbihfepaativh:inta)a foealey proegsslcampatible ffrmatyadid dimstand j ob
information; and, stori .said._layout information and..job informtion; said
| ayout i nf BF‘?’?ﬁ%Si(%BWW é?fr gaé‘iﬁl”l“ﬁ‘éf I}zgoctﬁést‘?ogfpé‘t@gtfo’a‘@é Fﬁﬁhflf%?mén i ntegrated
circuit, aggl,gahtt thoditgd Yot ARt MFormehivh asd §Ad fobdl ififokBhtionl t6 chate iRk variter t he
reticle set design is conprised of |layers; said |ayout information

conf or st dormat inderanation for seid seficls swhdrsien; angthyoringsthe magks Wess forpigbces s

standard di fEﬁ'ﬁa%ioLra%I@a foundry process standard; the foundry process

standard defrnes at least a foundry schenme for nunbering the |ayers, types

of | ayers, d)etrehns foniodiputtiog sdidyeslswriteh fortmat mformatirer of netal | ayers and
the ground rules; b) nodifying said |ayout information and said job
information to put said | ayout iinformation and said job information into

sai d f pslndédmiie? ¢ Rsiém Soranélafyilig 18yout Hifevgnatioh eprasgtitle d reficle BRtdesipn, ARsmsthbdl
job information to create mask witer format* i'nformation for said reticle
set desi gn<compasing Beistegs ehe mask writer format information; and d)

wher el 1 St ah e Lo O T e
i nf or mat i owirevieandgoleinfethafippmizedtiostidireticle set design;
(1) said layout information conférms to a customer process standard; said
customer process standard differs from a foundry proc:ss» standard;
b) retrieving foundry design data related to said reticle set design;
¢) receiving changes and/or approval to said lzfyout information and job information
whereby the layout information and job information conform to foundry process standards;
d) checking said layout information and said job information to verify that said layout
information and said job layer information are compatible with said foundry ﬁfocess
standards;
e) checking and modifying said layout information and job information to add features;
f) using said layout information and said job information to create mask writer format
information for said reticle set design and storing said mask writer format information;

g) receiving changes and/or approval for said mask writer format information;

h) releasing the mask write format information to a mask shop.
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19. The nmethod of claim 17 wherein steps a) and b) further conprises: said
| ayout information is in a Gaphic Design Streamformat. e 20. The nethod
of claim 17 wherein step (b) further conprises: a) retrieving foundry
design data related to said reticle set design; (1) said foundry design
data is conprised of process data, device data and | ayer data that is
related to foundry process standards; b) receiving changes and/ or approval
to said |ayout information and job information whereby the |ayout
information and job information conformto said foundry process standards;
31 c) checking said |layout informati on and said job information to verify

t hat d4i 4 compoigt implerhentedanétbed efvaodifying jagentlinfpanationfrenpraentiega etielesghpat i bl e
with sai.d fpu ds; (1) the checking of said |ayout
inforﬁ%?g%ﬁ&?%1£¥%g&ﬁé§%§ﬁ%§%%ﬁg%énprises; (a) using a layout information
ext ract i on apreagivamliyoueiformation aydgob ndoremtiamcnd lsayieg said idyensinfoameti¢rbnda

| ayer verification.appl.ication that verifies said |ayer.n s apd sajd

| ayer nunbd ST Fou Rraton PSR SR FLACIDTOT PR B bd of
clai m 17 whgt@t, And sPjob R fofHitionatlaf MPEHi® Rficle GBEdelighgtha Pelicly seh@ighyié ng sai d
| ayout information and job information to add features; said |ayout

i nf or mat i osomprispdif faver; sais leyentinigrrationyenformnios customer progeisstanddrdy apdt | on
and said | i i i L i . Qe 1

corr oct  onoRd bR A Erd Bt e b Sl e RaRL U Bhldby procesy
add dummy atanidard defines nsleass aifourday sheme ffranmbtiingthe sayetseyetofflayersiedalgn rul e

CO a0 e 1 gBE Rl o A o o7 2T ot
i nf or mat i o) ndflying k£aydst infoM@ati@sindWaidte inferiaEibn toyudsatdldyont infr@ations k
shop. *and said job information into said foundry process4§?an<iard;

¢) using said layout information and said job information to create mask writer format
information for said reticle set design; apd storing thé mask writer format information; and
d) outputting said mask writer format iﬁfonnatign. - . |

18. The method of claim 17 wherein step a) further comprises: said layout information and said job

information are received from a customer.

19. The method of claim 17 wherein steps a) and b) further comprises:

said layout information is in a Graphic Design Stream format.

20. The method of claim 17 wherein step (b) further comprises: =
a) retrieving foundry design data related to said reticle set design;
(1) said foundry design data is comprised of process data, device data and layer data
that is related to foundry process standards;
b) receiving changes and/or approval to said layout information and job information
whereby the layout information and job information conform to said foundry process

standards;
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23. A conputer readable nmedium storing a conputer programinplenenting the
nmet hod of claim 17. 24. The nmethod of claim 17 wherein step (b) further

i ncl udes: nodifying said | ayout information and said job information to put
said layout information and said job information into said foundry process
standard by nodifying at | east one of the follow ng: the |ayer nunbers,
the types of layers, nunbering schene the mask | ayers, the total nunber of
netal |ayers or the ground rules. 25. A conputer inplenented nmethod of

modi fyi ng l:)'"édﬁlz'ﬁin% i @158t rhARESA REH R RfdrRhiicd @ vefity thdemidayder an
integrated circuit, thé nmethod conprising the steps of: 32 a) receiving and
storing | ayfotmatioh endveaid ioh layepindererstipn grezompetitle withseid dewidgnpioeess an
integratedsmﬁ&r&yit and job information related to said reticle set design
the reticle set design is conprised of layers; (1) said layout information
is in G aphic DgyitlgrchStkingpof saalklapdut iff@jmasian dnd @honformationravetprisss; i s i n sai d
G aphic Design Strea forna} and %F receiyeq. fromthe unt?fnet;H%3 aid

| ayout information cEhPERGR AYBUMOIRRAPXIRTISL PEETER AN G5Fast a5 ﬁ)f‘VlS
process standard defjapgsuaibetseast a foundry schene for nunbering the

| ayers, types of layer, total nunber of |ayers, the total nunber of netal

| ayers and the gr ouné) pgvesverification anplicasion thas versfics saidilayrs apmesandsaids from

t he foundry process . R\ lLgn data related to
said reticle set des?g%?ﬂ?%gﬁgﬁﬁaﬁﬁ%%% ﬁ?ﬁ%g%ﬁgﬁ%g§¥§ﬁ?%'conprised of
process data, device data and |layer data that is related to foundry

proce t andar ds; .c ceivin s and/.or approval to said |ayout
i nfor ﬁtﬁbﬁfngﬁa‘g% al%’%#ﬁ‘?]?ﬁi?lflSﬁggl%aﬂ%ﬁ%rﬁ&?pgiﬁsd | ayout information and said
j ob i nf or mehdcRingfah@E ROHGYiIAE Bed 1a9osiEhtbrtutiinCiiE job hf@mapsoresld feasgasd t o

conformto,said foundr rocess stapdard, ~* ) . . o
layout informationyis Fr)nodiﬁed to addpJl frame layout.info; said layout information and said job

information are modified to make optical proximity corrections; said layout information and
job information are modified to add dummy active layers; said layout information is

checked for design rule compliance. o

22. The method of claim 17 which further includes after step (d):
receiving changes and/or approval for said mask writer format information; and releasing

the mask writer format information to a mask shop.

23. A computer readable medium storing a computer program implementing the metHod of claim

17.

24. The method of claim 17 wherein step (b) further includes:
modifying said layout information and said job information to put said layout information
and said job information into said foundry process standard by modifying at least one of the
following: the layer numbers, the types of layers, numbering scheme the mask layers, the

total number of metal layers or the ground rules.

25. A computer implemented method of modifying layout information representing a reticle set

design for an integrated circuit, the method comprising the steps of:
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d) checking said layout information and said job information to verify that
said layout information and said job layer infornmation are conpatible with
said foundry process standard; (1) the checking of said |ayout infornmation
and job information conprises (a) using a |layout information extraction
programto extract |ager nanes and |ayer nunbers; and (b) a |ayer
verification application that verifies said | ayer nanmes and said |ayer
nunbers are conpatible with said job information; e) checking and nDdifying

sai d | ayouty jopdipipahd QBri bexﬁ%fbﬂﬁ&foﬁ%ﬁr@d’énﬁ& @f&@clfef%atdég ‘for aﬁﬁme
Bt ¢

| ayout |nformat|on|s fied to add frane | ayout info; sai d yout

i nf or mat i opirewicandddhlinfesimatior tﬂlamméwdaﬁt@lmdﬁlgﬂ thegetilk sct dptig il
proximty GOLLS g 15 ers(3) said layout information and job information are
nodified to a active layers; (4) said layout information is
checked for des(lgBaidudyeuriafopmaincs;in GEphfc) Destinrfyreami fdrmhayout i nf or mati on

Creat e mask wr i EORIAORAR: nfRFERors TS DFore dlaefsa@trﬁ‘*@%@ EpiaRdighiang

storing sai d magkmwhé idmdtor mat i nformation; recei ving changes and/ or
approval for said mask wri ter format infor ITB.tI on h) rel easi ng t he mask
writer format if¥esriddayoshinfasmatiomedaformsio a pestomerquoRsss gandagh g domdtredi um

storing a conp ’1&11{?@3&3 e
met hod of cl ai nb%é m%ggﬁghéﬁ%%%?%%?urt er |ncF?(8eng£nrbgllé VI n%}é S‘Q‘e(:)slanI

and/ or appr oval layer, tcsﬂlndmbaxycofuayersnﬂmrtmat nwnbeanfimgablayers m@%lgmunﬂwulchange
said | ayout inforpmation and for t|on from con d'arrggng to said

s
cust omer proces&™ gf‘ésﬁ%‘?r(?r‘fc(?sscs&ﬁ%&rﬂ ﬁgs ?BWSW)WB?CS%% t andard by
nodi fyi ng a} reltr&s?/ﬁ{g mﬂmrpﬁedigtﬁda&@}ela%ﬁtﬂgaldtramé @yaasmgaurrbers the types of

layers, (1) said foundry design data is comprised of process data, device data and layer data
that is related to foundry process standards; 2
¢) receiving changes and/or approval to sa;ld layout 1nformat10n and job information to
change said layout information and said JOb mformatlon from conformmg to said customer
process standard to conform to said foundry process standard
d) checking said layout information and said job information to verify that said layout
information and said job layer information areicompatible with said foundry process
standard;
(1) the checking of said layout information and job information comprises
(a) using a layout information extraction program to extract laﬁer names and
layer numbers; and
(b) a layer verification application that verifies said layer names and said
layer numbers are compatible with said job information;
e) checking and modifying said layout information and job information to add features;
(1) said layout information is modified to add frame layout info;
(2) said layout information and said job information are modified to make optical
proximity corrections;
(3) said layout information and job information are modified to add dummy active
layers;

(4) said layout information is checked for design rule compliance;
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nunberi ng schene the mask | ayers, the total nu 4 nber of netal |ayers or
the ground rules. 28. One or nore processor readabl e storage devices having
processor readabl e code enbodied on said process readabl e storage devi ces,
sai d processor readabl e code for programm ng one or nore processors to
performa nethod for nodifying layout information for a reticle set design,
the nethod conprising: a) receiving layout information and job
information; and storing said |layout information and job information; said
| ayout i nf i b ERM : i Edqf rated
circuit; agd‘ms%gi ngj %%O%F ﬁ?%?%g?l?gl?\d s%‘el 13{3 éﬁoﬁgétls()g?lgdt rg(g%f{nglﬁ te(?ssaﬁe(% fogg(g?g n, said
| ayout i nf progessistandard ¢méreatasnaslo waiter detmtrinforration S ssitl agtitde skt demgh angli d
custoner process.standar. iffers froma foundry process standard; the
foundry pr8@8§%S%$5%§5W8%ﬁ§FFﬁ€@%n¥mﬁ%%st a foundry schene for nunbering

t he | ayer sg) tey¢ieing@halgay &id/ortapp@ivalfundaéd mask Wayefdmat ikt rinatiad; nunber of
nmetal |ayers _and the ground rules;. b) podifying said | ayout information
and said j Bbrels35iB8 etk vergerfgrmal anfgraliog e amasbsheRt i on " and said j ob
information into said foundry process standard; c) using said | ayout
information and said job information to create mask witer format

i nf or Rat Asampeer wadabla medivmetosiae agenipyier PregHmsimmementing she methedef dlaimat
information; and d) outputting said mask witer format information. 34 29.
One or "hore processor readabl e storage devices having processor readabl e
code enbodi ed on said process readable storage devices, said processor

r eada code, for_. pr.o ing on nor, e rocessors to performa t hod
for o Ty g el St SR (o dbreii e SEREH Datesn o0 EbPPiREh B
conpr isgid MgioubihfrRe€brY aigolb Rlorsiabibh Rchanydaid laPdR inTBinA0n LBPEAS bt | Ng a
reticle set.design for an integrated circui® and job information rel ated
to saileformdtionfwmseanierayngty; sald)cusiamar pragess stapdard osenfosm ta seld deyndry prgoess

i nfor j i i r i i i tion

conf or Al by InchRGRE F et BELAE HSICARE, RO o ANOWRel LRI - ndar d

di f f emsmberong shémeithdmyash iayessthe satalmoigrbdr oft hefalf loymsionthpgwoed sulst andar d
defines at |east a ‘

28. One or more processor readable storage devices having prdiessor readable code embodied on
said process readable storage devices, said processor readable code for programming one or more
processors to perform a method for modifying layout information for a reticle set design, the
method comprising:
a) receiving layout information and job information; and storing said layout information and
job information; said layout information representing a reticle set design for a% integrated
circuit; and said job information related to said reticle set design; said layout information
conforms to a customer process standard; and said customér process standard differs from a
foundry process standard; the foundry process standard defines at least a foundry scheme for
numbering the layers, types of layer, total number of layers, the total number of metal layers
and the ground rules;
b) modifying said layout information and said job information to put said layout information
and said job information into said foundry process standard;
¢) using said layout information and said job information to create mask writer format
information for said reticle set design; and storing mask writer format information; and

d) outputting said mask writer format information.
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foundry scheme for nunbering the |ayers, types of |ayers, total nunber of
| ayers, the total “nunber of netal |layers and the ground rules; c)
retrieving foundry design data related to said reticle set design; d)

recei ving changes and/ or approval to said |ayout information and job
information whereby the |ayout information and job information conformto
foundry process standards; e) checking said |layout information and said
job information to verify that said layout information and said job |ayer
information are conpatible with said foundry process standards; f)

checki ng and nodi fying said | ayout information and job information to add
f eat uR8sOne gmersiprgessar tafajosierapndeyicenhiang arogesser igadaple Gode emnhedieden t o
create_. ' f (P . ' ' j . ' d

ot ori ROTL ekl fh i ey ol BTRHdsBRol QRIMH ok B fo o Bind ER ALY o
appr oypabcefsors ts perdoras tethod farmédifyiras layout orfomiation foraneti¢ly seteksasitimy t he mask
writer fo(ﬂrat information to a mask shop. 30. One or nore processor

r eadaBfREhed WIRLENgeyi ces havi ng processor readabl e code enbodi ed on said

process reayrbifinghad d8EngRYbAESomEaRIH refrewats®s rdtieRAae8igh dsteanfiflegrated
programr ng one or nore E)_r ocessors to performa nethod for nodifying

| ayout i nf Girprit angriol mformatian relgted tospiddetiglepet deHg: net hod conprising: a)
recei ving %ggaiétagaﬁtqgfohﬁa&%tan QL5 SR fRBati Pk SR8 Nl Bnfa Ekldufk Snd&lig desi gn
for an integrate circurt and Jjob information related to said reticle set
desi gn; t héayoetinfirmatiat codésmgho # sustanpnpracssscstaidatdayad syst@ser(ptgcessaitahdardy out

information.i.s Ln Gaphjc Desi t I format; (2 id,l t, _i.nf ti
o in sa d bR TOBGRPEE PR AR RETEY Tt or bR IR o o net -
(3) said | aygudty ichéfe fRrnuABeR@Nho Laysrs] §pés CUsictsTaital puabesst |sfend) dartdial a

foundry process standard defjnes at |east a*foundry scheme for nunbering
the | ayer s numbgenf mgtal laygpseand the gound Mifsher of |ayers, the total nunber of

metal | ayers @ididd BudirfHoGed dtSfRlated to said reticle set design;
d) receiving changes and/or approval to@said layout information and job information
whereby the layout information and job'informqtion confogpl»fto foundry process standards;
¢) checking said layout information and said job inforrhition to verify that said layout
information and said job layer information are compatible with said foundry process
standards; :
f) checking and modifying said layout information and job information to add features;
g) using said layout information and said job information to create mask writgr format
information for said reticle set design and storing said mask writer format inférmation;

h) receiving changes and/or approval for said mask writer format information; and

i) releasing the mask writer format information to a mask shop.

30. One or more processor readable storage devices having processor readable code embodied on
said process readable storage devices, said processor readable code for programming one or more
processors to perform a method for modifying layout information for a reticle set design, the
method comprising:
a) receiving and storing layout information representing a reticle set design for an integrated
circuit and job information related to said reticle set design; the reticle set design is

comprised of layers;
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sai d custoner process standard differs fromthe foundry process standard;

b) retrieving foundry design data related to said reticle set design; (1)
said foundry design data is conprised of process data, device data and

| ayer data that is related to foundry process standards; c) receiving
changes and/or approval to said |ayout information and job information to
21 change said layout information and said job information from conform ng
to said custonmer process standard to conformto said foundry process

standard; d) chgkiintysaiifokauesH s iGRPARID @i Bdamdbehdrob i nformation to
verify that said layout information and said job |layer information are
conpati bl e wi t h(23 saidlayoutrinfoympticacie gssaidGembispsignStiranermed gidkisigrsreds ai d
| ayout i nfor”atﬁ&ﬁt}?&gteh%t@ i nformation conprises (a) using a | ayout

i nformation extraction programto extract |ayer nanes and |ayer nunbers;

and (b) a | ayer(3yedid fayoattihfonmatppl donfirine o 4 histome prddesssstandand; & Eppadrynames and

said layer nunber are co ible with said job information;,e) checkin
and nodi fying sBPEESF é%‘fi’fgﬁgﬁrﬁf ﬁéf’?%ﬁ?%ar% SSheIP% O(Srnﬁﬁlg? ot ‘5%1%(5‘8’ tfy§§ﬁoufr gs;
(1) said | ayout jai&h Qb@Bduinier bs1ayad] the Rkl nemaeltbfiniasdayetyaudithé bomdmildspn;
(2) said layout information and said job infornation are nodifjed to make
optical proxi M%@Clémeé@chéﬁss,tanég}i dﬁﬁqrﬂﬁPWB‘afO“inﬁ’fyd?rﬂﬁﬁ Y9 | ob

i nformati ) I%Er?evﬁﬂ%qk&ﬂéﬁfdés? Ao 5 h kMR e ﬁe@ﬁ@s‘i?ﬁ; (4) said | ayout
information”1's checke or design rule conpliance; 1) using said |ayout

i nformation and(1$aiid foundry defsignrdataiis corprised obproegsendate, dearicd drigand kayer ¢tovcess

SLancard Lo Crop R kbR ™ on o oo et el s
¢) receiving changes and/or approval to said layout inforrqation and job information to
change said layout information and said job inforrrgégon: ﬁom conforming to said customer
process standard to conform to said foundry process standard; -

d) checking said layout information and said job information to verify that said layout
information and said job layer informati%n are cpmpatible ygith said foundry process
standards; .
(1) the checking of said layout information and job information comprises
(a) using a layout information extraction program to extract layer names and
layer numbers; and
(b) a layer verification application that verifies said layer names and said
layer number are compatible with said job information; #
e) checking and modifying said layout information and job information to add features;
(1) said layout information is modified to add frame layout information;
(2) said layout information and said job information are modified to make optical
proximity corrections;
(3) said layout information and job information are modified to add dummy active
layers;
(4) said layout information is checked for design rule compliance;
f) using said layout information and said job information that conform to said foundry

process standard to create mask writer format information for said reticle set design and

storing said mask writer format information;
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g) receiving changes and/or approval for said mask witer format
information; and h) releasing the mask witer format information to a mask
shop. 31. A conputer systemfor nodifying |ayout information representing a
reticle set design, the nethod conprising the steps of: a) receiving and
storing layout information representing a reticle set design for an
integrated <circuit and job information related to said reticle set design;
(1) said layout information conforns to a custoner process standard; a
foundry pgp&@&slngbﬁ@@ag ghdasfabpe$alabr daePSbskawi e iBFfM@A o, @hd nunber i ng
the | ayers pes of layers, total nunber of Iayers the total nunber of
net al Iaye}ﬂ)sre ngﬁ@fﬁ%bﬁﬁﬂ“ﬁﬁﬁ@%lﬁwgﬁﬁﬁn@héﬂ@ﬂé$Oﬁrocess standard differs
fromsaid foundry process standard; tS | retrieving foundry design data
related to said reticle set design; c) receiving changes and/or approval to
sai d Bhyduomputbosystetn fonmad\itﬂyijlg)taybmtfimfomaatiomrrepresentihgmg@icmedddsgytothb

|nforna n and .sai.,d nformation fromconformng to said custoner
proce§§l§@éﬁagpanggw@kﬁ?8tn1to said foundry process standard; d) checking

sai d | ayouh) debdioinpatd amragwldy@mrffonmlohmé;@égafﬂﬁﬂmehele\sardefsfgntf&ah imagrdtell ay out
i nformation, and sai d %ob l.ayer information are conpatible with said foundry

process s PigFHitaand Jotufosmation sekptedda spigdsticls ss4d%i8% | ayout i nformation and
job informationgh Qm@@agroﬁﬁﬁ%%n cofn}orHé 'tcpgc&ﬁinqjer #)?(Y&kkistédafaﬂr Fedun@R, and said

j ob |nfornat|on to créate nmask witer format mation for said reticle
set design and pitoogss nrgm@ad defires Rt bapst taéwunﬂamhcm fofr onmbeiiegithe layprsy ypes ofi ng

changes and/ or figgrlé W@ l nuner 3f 1a errsmt e to\(\/rlI Br%lber ocf'rmmgll 15 %frsoéﬁ%ﬁé Or%gmi" 1)ules

rel easing the nma orma dratron to
said customer process standard differs from sald foundry process standard,;

’b) retnevmg foundry design data related to said ret1cle set design;

¢) receiving changes and/or approval to said layout information and job information to
change said layout information and said job information from conforming to said customer
process standard to conform to said foundry progess standargl

d) checking said layout information and said job 1nformat1on to verify that said layout
information and said job layer information are compatible with said foundry process
standard; \‘
¢) checking and modifying said layout information and job information to add features;
f) using said layout information and said job information to create mask writer format
information for said reticle set design and storing said mask writer format infé’i’mation;

g) receiving changes and/or approval for said mask writer format information;

h) releasing the mask writer format information to a mask shop.
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