;N " ae3e$| d6T$CS02- 040 Page 1 SYSTEM APPARATUS AND METHOD FOR AUTOVATED
TAPEOQUT SUPPORT CROSS- REFERENCE TO RELATED APPLI CATI ONS This application is
related to co-pending US patent application no. 10/389,477 , filed March
14, 2003, attorney docket no. CS02-039, inventors Kochpatcharin et al.,
entitled SYSTEM APPARATUS AND METHOD FOR RETI CLE GRADE AND PRI Cl NG
MANAGEMENT, commonly assi gned which is hereby incorporated by reference.
Fiel d ofsénggmtion This invention relates a system apparatus ajg. fret hod
for nodifying information used to nmanufacture masks or reticles Used in
sem conductor manufacturing and nore specifically to a system apparatus
and net hod for autonated tapeout support Background of Invention Electronic
devi ce nmakers, such as cell phone nmanufactures, conputer manufactures, toy
makers, use foundries or | C manufactures to make the chips used in their

pr oduct s SYHEM, APPATA TUSANPMEIHOP FRRAPTONLATED FAPHEQUESIRPQRTSI ng
chip design prograns. The device nakers give the prelimnary chip designs
to foundries. The foundries need to create reticles nmask sets to nmake the
chips fromthe prel CROSS-REBFERENEGE TOIREDATEIS A PPEICATIONSt ed, manual ,
time consum ng and, cost]y. The inportance of overcom ng the various

def i ci enci es!HoeRRlication s Telated\ip gennerding /Stpatent gprlivationne.dOME9IATgi. dided

devel opyihE, @i t ] . . 3 -,040 Page 2
rel evant patlgh?&gﬁgg?%g%ﬁ?%ae H‘Piﬁ@a?%??%%@%%?%@ﬁ%ﬂ% %p%ﬁ%ﬁt ly nore

r el evan$YSEEM i ARPARATAIOANDMETHOMFORRETICUE GRADE ANBPRICINGaned by

consi deyj ng; |,981 (Lee, et . ) .describes a systemfor
r econf mﬁhﬁagpﬁ:}&owlﬂé P?%%‘Sr%ﬁ% b%%f’{?té’ iseRyporstsdi bygetasensge orders. US
6, 128, 588( Chacon) shows an integrated FAB dat abase and di scusses
connections to a process control system US 6,260,177b 1 (Lee et al.)
di scusses tape out processes in reticle fabrication. US 5, 696, 943(Lee)
shows a nethod and apparatus for quick and reliable design nodification.
Field of Invention
This invention relates a system, apparatus and method for modifying 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 manufactures, toy
makers, use foundries or IC manufactures to make the chips used in their products. The
electronic device makers make preliminary 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 consuming 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



CS02- 040 SUMMARY OF THE | NVENTION Page 3 It is an object of exanple

enbodi nents of the invention to provide an autonated tape process and
system A conputer inplenented method of nodifying | ayout infornmation
representing a reticle set design: the nethod conprising the steps of: a)
receiving layout information and job information; and storing the |ayout
information and job information; the |ayout information representing a
reticl eCsek-O4fesi gn for an integrated circuit; and the job infoiPagd2on
related to the reticle set design; b) nodifying the layout infornmation and
the job information to put the layout information and the job information
i nto a ®yAYMatedt srkischnieanbitaratitee Fherohasest apyl aparergiyt merel ralevant t¢ahhisahat i on

and the,j iLnformatio create sk witer format information for the
reticl edégggpglggl éﬁ;ﬁlegﬁgenggtgﬁtﬁrﬁ C%%gggt?ﬁ? e?y ?odlrsﬁﬁ{m‘of'nf ormation; and d)
out putting tiig 6[8s08M(LEL et d10rd8ribed b 8Y1@h ifer Tecoliguridtygnt@dyanicg gsr and
features are of representative enbodi nents only, and are not exhaustive
and/ or %Mt spginegriy change prdsEent ed only to assist in understanding the
i nvention. | I . f YA all
the 1 nvent | oS SHoPrian TByOPRE0N? & rkcithich B0 Bifhaelad BREERRILANABAE b e

i nvent i pocas caefal gederhy the clains, or limtations on equivalents to the

clainms. For jpnstanc me of these advantages may be rnutually

cont r adi ct or‘?,g' 652%863{3??@%? A NHGYsSERIaRF A RTAFRSRRTIP iyetﬁ#%éaﬁﬂ@atmﬂ a single
embodi ment . @smdga,rdzme%gflﬁ)v@davlﬂ&h@@sﬁd &y okgai%kﬁna RIADR ReBAC! of the
i nvention, and inapplicable to others. rthernore, certaln aspects of the
cl ai nedmnpdifieatidinon have not been di scussed herein. However, no inference
shoul d be drawn regardi ng those di scussed herein relative to those not

di scussed herein other than for purposes of space and reducing repetition.
Thus, this summary of features and advantages shoul d not be consi dered

di spositive in determ ning equival ence. Additional features CS02- 040 Page
4 and advantages of the invention will becone apparent in the follow ng
description, fromthe drawi ngs, and fromthe clains.




CS02- 040 Brief Description of the Drawi ngs Page 5 The features and

advant ages of a nethod and system according to the present invention and
further details of the nethod and systemin accordance with the present
‘invention will be nore clearly understood fromthe follow ng description
taken in conjunction with the acconpanying drawings in which |ike reference
nunmer al s designate simlar or corresponding el enents, regions and portions
and in @x0 Figure 1 shows a flowchart that illustrates a nopagd #iting
exanpl e enbodi nent of the automated tapeout support system nethod and
apparatus of the present invention. Figure 2A shows a flowchart that
illustrates a non-limting exanpl e enbodi nent of the automated tapeout

support system nethod and f invention. Figure 2B
shows a flowchart that illﬁﬁ\&g&ﬁoﬁﬁﬁﬁﬁ@@%m e enbodi nent of the
aut omat ed tapeout support system nethod and apparatus of the present
invention. Figure 3 shows a diagramof a non-limting exanple enbodi nent of
a conput er thastangdpechef exsplé embodimehisdif therinvaftionlte praviderdn aom#Eedtape 4
shows a_di agra o{ a non-limting exanpl e enbodi mrent of a conputer system
that call°®& ﬁ%(g]ﬁ(s “-an enmbodi ment of the invention. Fi gure S shows a
diagram of a non-limting exanple enbodi nent of a data structure for a
mast er data base inc|uding technol ogy, process and device id indexes.

Fi gure 6 shoWsompdicainplpmented meghodraiineodsfying lgyeit snforpatfdngaprasending Roetida

enbodi g@pgesg)%‘):(gﬂép%%ﬂéfgé%gﬁ%iﬁ%g%@OEA, 7B, 7C, 7D, 7E and 7F show screen

shot s n ifon entering and editing screens of the
i nt er f aceapeaelviiiggysa iafrexidridre jebhdeinteioh; afd dthénd the &iioudinfortagioh en8A
shows a view of Bias table of an exanpl e enbodi nent of the invention.

Fi gure 8B showitdM{@@dfig a Frane table of an exanpl e embodi nent of the

I nvention. the layout information representing a reticle set design for an integrated circuit; and

the job information related to the reticle set design;

b) modifying the layout information and the job information to put the layout information
and the job information into a foundry process compatible format;

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

d) outputting the mask writer format information.

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 the claims,
to be considered limitations on the invention as defined by the claims, or limitations on
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



CS02- 040 Page 6 DETAILED DESCRI PTI ON OF PREFERRED EMBODI MENTS Il lustrative
Exanple In an illustrative exanple of an application for an enbodi nent, a
foundry receives a high level chip design (e.g." GDSII Files) for chip
design froma custoner and nust nodify the information so that the | ayout
information is conpatible with the foundry process standard. The high |evel
chip design (e.g." GSII Files) are put into a format that can be used to
create gRgkougiter nmachine specific files (E.g., MEBES) that amg uged to
make the reticles sets. Also, the layout information is correctet for

i nconpati bl e designs and to add in features such as franmes. For exanple, a

foundr yaddemehviGSesdf @S O8Rion WilREdmé A fRrdmRid Qx@'folﬂcﬁ;ﬁhgﬁg.‘f&iﬁﬂgn,%ﬂl Rfeegr at ed
circuit |ayout design (GDSII files/stream for a device. The foundry can

creat e draplest e frorothe gidigts. (e. g., PTRF or Product Tapeout Request Form
e.g., info about the reticle making job) file/database. Then the | ayout
information and job (PTRF) information are used nodified/ added so that the
| ayout info is converted into a fornmat the foundry can use to produce a
reticle set. Oten the custonmer's initial layout info is in-a format that
is inconpatible with the foundry's process standard/format. For exanple,

the custoner's GDSI| |ayer info nmay have a different schene for nunbering
the |l ayers that the nunbering schenme the foundry uses in the foundry
process std/format. Al so, often the custoner's GDSII |ayout info may not

have a frame (e.g., a kerf) around the chip. The foundry nmay add franme data
to the layout info (GDSIlI files) to incorporate the frame. Overview An
enbodi mrent of the automated tapeout support method /system (or Mask data
preparation nethod/systen) changes a custoner specific reticle set design
to areticle set design that neets a foundry process standard. For exanple,
a custoner can send layout information (e.g., GSDII file) for a reticle set
to a foundry. In addition, the custonmer sends Job information CS02- 040
Page 7 related to the reticle set. The custoner's (GSDI I files/stream

| ayout info can having a different nunbering system of the masking |ayers
conpared to the foundry's process standard. For exanple, the custoner's
GSDI| data may have netal 5 are layer # 5, but the foundry process netal 5
is layer# 8. Also, the custoner's |ayout info does not have OPC (opti cal
proximty correction) corrections (because OPC is often dependent on
specific reticle witer.) Custoner |ayout info nmay does not contain dummy
active (dunmmy regions) generation. The nethod/ system enabl es the

nodi fication of the custoner's GSDI| data (layout info) to add ot her

el enments, such as franes. Also, preferably the (GSDII ) |ayout data is
checked for design rules conformty. After the system and/or users nodify
the layout (GSDIl) data and job data, the GSDI|I data is converted to a
format for a specific mask witer nmachine (e.g., MEBES). The mask witer
format information (MEBES) is used by a mask shop for the making of the
reticle set. The process is described in the flow chart in figure 1. Figure
1 overview Figure 1, shows an exanpl e enbodi nent of the invention. As shown
in figure 1, step 110A, the systemreceives and stores (a) |ayout
information (Custoner mask set GDSII info in the custoner's format) and (b)
Job info. The automated tapeout support systemis preferably conprised of
one or nore software applications. The system can receive informtion by,
for exanple, retrieving the information, transferring the information or
receiving dated entered by a user or program As shown in figure 1, step
120A , the system foundry, and/or custonmer can nodify GSII info and job
info to put in foundry conpatible format. Qther applications can be used to
nmodi fy the GDSI1 Info, including extraction prograns. These applications
can be considered part of the system In addition, features (e.g., frane
generation, OPC) can be added to the layout info and job info. A nmgjor
function of the application/systemis to nodify the layout info (GSDII) and
Job information (PTFR) that initially is in a custoner design format to a
foundry process conpatible format. The term s custoner design format and
foundry process format nean changi ng between two different formats and is
not limted to a custoner and a foundry. The layout information is
preferably in Gaphic design Stream (GDSI1) format. Preferably, the

CS02- 040 Page 8 | ayout information and the job information are received
froma custoner and the |ayout information conforns to a custoner process
st andar d.



Referring to figure 1, step 130A, the systemuses the GDSII| |ayout info and
Job info to create and store nask witer format information/files (e.g.,
MEBES) that define the mask set. Referring to figure |, step 140A, the
systemoutputs the mask witer format information/files, and preferably
sends the information to a mask shop where the reticle set can be produced.
The reticle data nanagenent system can be conprised of several applications
runni ngcgh2-oh¢ or nore conputers. The reticle data nanagenent q¥§é§n1is
preferably conprised of a workflow application that is preferably web
based. Exanpl e enbodi nent - figure 2A An exanpl e enbodi ment flowchart is
shown in figure 2A. A nore detail ed exanpl e enbodi nent is shown in Figure
2B that shows sone of the interactions and connections. Step (210)

Recei ving (GSDI 1) |ayout infyiefddeseriptienpethenamings reticle set design for
an integrate i it | I r i e . | . .desi gn
7 shown | n {1 ek dhuiel B RHBLNPE SRR RS BEbIEE MEhURFT,
dat a mamabfanthert Jetalp of @ra methed websysem Inaacovrdancefvaithrk ippaseficingentioDS1 bk
representing a reticle set desjign for an integrated circuit .and (b) job

[ nf or e FEIHNdEr S5 dFRn ﬂ@tflpﬁwmgé@ca@élpa ke PRI PN "Ylﬁ’e‘%?eti cle info
process : . J oYk [alaBy - froma
e e A L L S L s
on to télemeytstregonTirel petiond amddewhitdsi gn i s the design of the

hotolith hy reticl th d t d | i
Gircui or 1 FRRUG Lo Toatien the sbairs daamdimays SR FOBRmSRY oFBesy st om
is to nagbhited Mpebaia or@é%térﬁ‘,@nét@cm &ﬂaf@ﬁaﬂﬁws%ﬂfmtesénﬂhﬁv&ﬁtkdry is in a

custoner desjgn format to design format "Conpatible with the user's (e.g.,
foundry or olbigere AAcshawng Bewehegtthatfibusivitep apondapiing teaapledmbpdiandny ohithey

process 1S .a set of standards where faor, exa e, for a given
echnor A0bARERiPebd fabiihpiont oBR6E S5 8R 5 Sem: Eye @umple, for a

t echnol ogy OFigQreliBishovas fl@ceRs: thitiBugtthtediativh-1aNiag examplalenibayiidnt bf the 0. 18
um groundrul es. Also see figure 5,  The process type defines the nunber and
types o@utwa?'@déamgwupmssﬁ?%ég@hch@ appastus of8prrosrnt PYgRlia. def i nes t he

nurber 10 oLl BN U bk e T b Sl By B,
Fr om t hiad uget de es smbydimentcefthainvehtiamdry process standards are sel ected. For
exampl e, t heFiCUSet4O 8 orwsS a Id%y OalflrE 0} at] Il(())n——ﬁglgjth;[ he?( j O?e ierrrlltbgdi@)r/it Q e}/ ((:aorr(iI | IItt];resr (satre]:;[n
schemes for H8UT et & examp p Y
that can be used in an embodiment of the invention.
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 system configuration for an embodiment of
the invention.
Figures 7A, 7B, 7C, 7D, 7E and 7F show screen shots of an example of job information
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.



nunbering the mask | ayers than the foundry's process standard. Al so, often
the custoner's layout info may not have a frame (e.g., a kerf) around the
chip. The user (e.g., foundry) must add frane data to the | ayout info
“(aDsIT files) to incorporate the frane. The layout information is
preferably in Gaphic design Stream (GSI|) format. Preferably, the | ayout
information and the job information are received froma custoner and the

| ayout CS0DO#@EI on conforms to a customer design/process standa@pgs st he

cust oner desi gn/ process standard that differs froma foundry process
standard. In a preferred enbodi ment, the custoner transfers the GDSI|I
files/database to a user's file server. Layout information The | ayout
information (e.g., CGDSII) conprises information representing an integrated
circuit layout design. The layout info data is preferably stored within a
specific format BETA?EEWEE@@&IPT&GN?@F P@FEME BODIVRENPY contains
information conprising: multiple types of polygons that are drawn in
different |ayer nunbers and data types. The layout information is
preferably conprised of geonetric information and connectivity information
regarding transistors and their connections which together represent the IC
desi gn.[li[ig&a%]glxahﬁ,lea format for transferring/archiving 2D graphi cal
design data. It contains a hierarchy of structures, each structure

cont ai ni ng el enents (boundary/ pol ygon, pat h/ pol yline, text, box, circle,
arc, struct I ref ces ob i nformation For
each custorrglineémfi a(?%g%&molrﬁ %i oi"&ﬁ p%c 0|a§ na’[%rbg lm(eg refcg}vr?? S?H%lat a)
r el at edlete chf]ﬁdersfgml (el IgQ, GBI Ble@} ﬁabﬁ@ deEig@ 01 7GE:] abﬁstbhfeﬂaﬁd%n&h@ﬁ\@mﬁcth@en

shots o ortions of the data entered into the job information. Bel ow,
t he exalﬁl&f) adar 59 Bigt W@é@yoyh@?wtlev I%Q?éﬂiéf}‘ﬁhlﬁ Witgtﬁﬁf@‘#ﬁfiflé pgq@ésmt@ﬁa@xahw e

f th
(PTRE . MERES S0 oy IR b S RSl PREDShe Blpattohiniibah BE whilo Bl B8 T
t he | obwiitef orachink specifidefiles (aE By MEBBS nthetsae usi:d tbinagke ttladaﬂeecléﬁ sasreAtbomdBesi on

and sizjing.i.nfo name of out infqr i.on Sl | e or Streap data).
F qur o BEHRER IR sytsed 2R ogpasiis RS CRaLd SRy Bl Fphen
Cust omer cawm&&ﬁié B?odn%w e EvERNABRIRI % at RiF:ARd ﬁnﬁesfes%{ tingSRd

information into the job information (PTRF) "dat abase |Ie s-access is
pr ef er alblegraedeeirauitdapmt desugn &D&H frlesistecani)dor aidéwice. eﬁmrfypndrgman steefe 2220 -
retrievi ndr L, desi edt t he etlc e s esi

desi gn 3&?%‘{ 20 g{rp¢j gggtz‘ltaﬁﬁ?lﬁ eﬂ&?ﬂt 8 et & é‘?ﬁé ag%tetﬁe ffé‘?g t hat

i's rel ahgdng bafﬁauatgﬂsaée pr&‘ﬁQﬁéla%lﬁG%hﬂatﬁ}% ana:}&t@m fooﬁﬁﬁfon%?é &ed JOb
i nformation |nto the system the system can autonmati ca %Eretrl eve

addi t i opafifiedladdesidso; thatdhedayperinfosis epnvested @mdrfgmpnt dedoundty shy nsctatraoduss

shown i r h ces / eS| n €O

Shown | ik 841g Sl KU RH0P L RLISATEIELAT LR SRR sl

8A) . foundry’s process standard/format. For example, the customer’s GDSII 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 have a frame
(e.g., a kerf) around the chip. The foundry may add frame data to the layout info (GDSII files) to

incorporate the frame.

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



The Device IDis an unique ID that preferably acts as an reference nunber
for a specific order. Based on this unique ID, users can find the process
info and job layer info of the device. The device IDis 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
sane main conputer as the systemor on another conputer that is linked to
t he mai gSomopot er by an network such as an intranet or Internetpydhe

process information describes the design specific information oug of the
technol ogy offering froma process. For exanple, the nunber of netal

| ayer s, rddied prtheirdicledee Thempinmns (GDIBfil¢stredndy 1apoud iffb @an haviflg 4 Qifferent

process, supports both nal g and digital designs up to six netal

‘| ayers. ‘@i}ﬁ%&é@%temfﬁ%w@s Yﬁra\?@mgar&fi@@ fhgfo Y@@r%eﬁwﬂc\a@ "t al

| ayers. 4#isn t abase
R B R e T

f oundr ymgtabé éslayert #ndisel thachstamerbxdayatt infeviees IﬁotmavaOlBCa(spmtmﬂ) pexinihte Bi as

Tabl e can _cont.ain CD c be ame str tur CS02-040 Page 11
ol ar | ¢ PPTEHIaeF AP RiEs RC ronenRoetih oy Fifst R g aion Cheipmer

el ect ri pRbutTRASHALIRR hoBShtdlh AGRSSy 488RE | %“iég?&% $ genli@ionOb | ayer

informati on can be stored in a relational database, such as an oracle

dat abase. AnTkxawiiiod/spstem ehablpsithg nmd]?ﬁ@ﬁlgn of thedastdmies's G data tﬁhbelmlmﬁgﬁ .
F .
et al | By oA Sy B R PRI FRRGRDSE) VI8 cibsked Bsrem

exanpl ed@iglhacels confosel fication. Figure 5 shovvs an overV| ew of a foundry

(or user's) standards. For a technol Og-(e (e.q,. vari ous "process”
are defined. Aftaiths sprien gad/onusees madify dWé@SDHméﬁaﬁdmmm@§ II the

nunber MG made a
technol St SeAet @B agoriy dor SHE0IE URNIEL QUL 2 MBS R BT
speci fi ﬁ)rmaanﬁ&nﬂaom(MEB;E@g Ilsf used by nidsk steyfoe ehedpaligy of ferretidiesdr Taess

sel ected, the stemretrjieves the_appropriate: | ) process info, 2) device
i nf o anbrossss 1ptrsrubrekinithg doyshare i BgireY. step 230 - system recei ves changes
and/ or approval to the layout information and job information from an user
(e.g., Engineer) so that the layout information and job information conform
to founBigurel oeessevst andards; Next, referring to figure 2A, and figure 2B,

step 230, i nf or mat GD and Jab nfor t| on (PTRF)
arepentered E’Sggf%]e E‘?\: WWTE ‘Pfrgﬁgt ‘%Itii?:é’é’gnﬁl%cﬁ\ss evp el glﬁfig 2l Iayer
info ret TOA@‘fﬁ'éisﬁbérﬂ RRCRYSARIGGEE () @éﬁoﬁyﬁ%rﬁﬁqoﬂ ACudiBHL hed BYGRRIUSE in

(preferably a technical person such’as an engi neer or engi neer Account
manager the Enypiner'sTisemat ghe 8oriob info KEhe antereated meoutrseppuybsysaamrs pra:fbmblyat i on
and | ayout Lnfo nation are | ayer

"0 o @ithwrsha PE SR ool BeBRP R fins "l her R sRb rodsleriobreRion PR t ne
f oundr ye:pigl€ s6iristian died i@ forkdagn, th@sRAM _Fr\ﬁ@ inf¥@nHtTnGh a@R ik @atdd en ya

| ayer nunber in the “Job information (PTRF) to reflect the corresponding
nunber YSSEET PRt custoner GDSII file. The system can receive an approval

om a0 eno! Regi Rl TagReio SHY DAL SRR, LB R °0
i nconpaGDISIl infd &Rl jobinfeen phiia fbmd@yboﬂpdtaﬂafuﬂmh@ lo)thdifapplﬁmlbﬁ@ca(n%%eaiai a) .

modify the GDSII Info, including extraction programs. These applications 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 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



CS02- 040 Page 12 Step 240 - checking and/ or nodifying |ayout information
and job information to verify that layer info and job |layer info are
conpatible with the foundry process standards Referring to figures 2A and
2B, "bi'ock 240, the layout information and job information are checked and/
or nodified to verify that layer info and job layer info are conpatible
with the foundry process standards. Preferably when a change is made to the
| ayout ¢gfmnpsmtion, data about the change is recorded in the jeh %D

| ayout 1 nfo extraction program The system preferably initiates a (GDsI )

llayout info extraction program (e.g., GDS-info from K2 Technol ogi es) that
ext r act layow filformdtioamnnt fiedob hﬂ‘ohﬂa‘tﬁiﬂ art idc@ive@Roh a bidtehed AdheRLGuta | ayer
verification file (e.g., logfile) . The layer verification file tells what

| ayers W@?@CMMWMS@WTB@CW sppdardand what data types are assigned.
Th aosl | dat t
The (COS1) Ragtl AR AT R BB e
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P alpregarab-[y, the reticle info processing system receives “layout information” and job information

from a customer. The customer could send the information by FTP and/or by logging on to the
system.

The reticle set design is the design of the photolithography reticles or masks that 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
0.18um, a process type #1 might have 5 metal layers with 0.18 um groundrules. Also see
figure 5. The process type defines the number and types of layers used. The process type also



| ayout information preferably is checked for design rule check (DRC
conpliance. The systemcan initiate a design rule check application to run
on the GDSI1 layout info . An exanple of a design rule check application is
Cal i bre made by Mentor G aphics, USA. Step 260 converting the | ayout
information into mask witer format information for the reticle set design.
(e.g. MEBES format (Fracturing )) Referring to figures 2A and 2B, step 260,
the systsm-ofes the layout information and job information to gagape nmask
witer format information (e.g. MEBES format (Fracturing )). The (GDSII)

| ayout conversion to mask-writer formats is the process of converting
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proprietary format timzed for specific mask-witer _equipnent. A program
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speci fi Grhff Muh8rPproctERBemdalaedRkerBEdBPD) . This usually involves flatting
the H erarchy (renpbving the hierarchy in the GSII info), polygons are

reduced to prarrexainpks, Sleapsiomers tpyout infpardthe jotoinfa map hgteeditfaredt schemaniyires)
and the ttern is fractur,ed.jnto fields, subfields,and.even sub-subfi el ds.
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application ‘ . ;
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(e.9., § 'ﬁﬂidi?@fs%g%}g%?@gfbﬁfpﬁ’gﬁﬁ%%%‘ or foundry person) could then

use the application. ing the mask wite format i nfo (MEBES)
t o mask shoplnRefrefaried guntbodiniaptirtbs cidforardraderssthe (FIPHDfilesatabystte mused t he
mask wr;afe format info (e.g., MEBES) to mask shop MEBES data sent to mask
shop and‘®#§88"by manufacturers to manufacture nmasks. The nachine specific
data (e.g., MEBES) is preferably sent by FTP on the Internet to the mask
shop. The mask shop manufactures the reticles using the machine specific
data. A t apelLaydutiisforitmatiappr oval of a physical design |layout as a GDSI |
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circuit layout design. The layout info data is preferably stored within a specific 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 connectivity 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 structures, each
structure containing elements (boundary/polygon, path/polyline, text, box, circle, are, structure
references, structure array references).

Job information

For each customer reticle job order, a job information (e.g. PTRFE 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).



In a preferred enbodi ment, the reticle data managenent systemis conprised
of a workfl ow application such as Wndchill by Paranetric Technol ogy Corp.
The workfl ow application an interact with other applications and dat abases.
The  wor kf I'ow program can send and recei ve comuni cati ons with persons such
as foundry personnel, custoners, field engineers, Account nmanagers, tapeout
center personnel, masks shop personnel, etc. Figure 6 shows an exanpl e

di agr angefiz-s4gonfigurati on enbodi ment. Figure 6 shows the autqqggeg t apeout
support application 620 connected to the device info database (db) 622,
process info db 624 and design info database, (e.g., bias tables). The

appl i cati on BROfollswhigety peseutlddtacan e ehrebdliftorthd RIbBfdmatedht Tevireitpdd, anet or
Internet. The_ application has a user interface 610. The_ application has
access PECES %@e@ﬁa’i&eif&am@@a@pﬁenw@e@m(gen@) nagegidenont informatiga{ @bseklle The
mast er tﬁmﬁeggg!tory 630 can contain the job info db 632 (e.g., PTFR
data) and the layout info database (where the GDSI|I data streamis stored).
CS02- 040 Pageiglfe 2B showashSLayuoht thfe atd fobvinéveaheSyd tocthe s@pRilgur at i on The
conput er applLi cation autqnated t apeout support or iIIC|e wor. kf | ow
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resi dengehdh fctlafion FPTI&% JaBiPaiLAik! Phis Qéc’éEQ sgy bBY ov%)’é%@dﬁe Relf&ring to
figure 3, the central conputer system 300 1hvvn InN"FIG 3 conprises a CPU

( Cent r atonRedassinggntiniptipn.310, a ternminal with a nonitor 320 connected to
the CPU 310 for receiving data fromthe CPU 310 and a input device (e.g.,
keyboard) 330 connected to the CPU 310 for sending data respectively to the

CPU 3| Ostep'2BAM-dtRavsie T &&s%fﬂmy}eﬁfkﬁ t89He Petlefe3t delgRSsoci ated with

the CPU are t to and
o o et fgf;f@fc% P

enbodi nent o‘f e |nvent |rrp enented is shown. Figure 4 shows

mai n conput er system 410 connect ed to the Internet 420 and an intranet 410.
The workl | ovRk 04:aL O sBerh Y 95U 1nfhidallBh 1B ARAS K O gy can T esi de

on the main conputer. The program can be accesse I'n"many locati ons by
connectautgnétivaily rétecvaurdditivetl eiatédinfametisn, fuchias Ssundeonprotess/deyigh dma( L5 1 )

440 can,be co o.th and be used to r appllc

i ni tiat$EVBY" e A e Emrwﬂsadewdaé&awoelprt‘»'ﬁetfg@rfceaen | Sifesicsd 1o
store ape, Mj{)ljgy%y%yﬁltf@@lﬁggalbleegg@ﬁgﬁlg s, device and layer info as shown
in figure 2, step 120. shop ¢ ccess the automated tapeout
support syst"élm DrericedDes datsiqnala getrprefershlyt ats 9s anapferéncanimbésior nspetifig on

CS 1 410 ov the Internet_usin nd co er s e referably
usi ng a°NiEh %egeo& th}deéoéJre IDAH%FF%‘éar“ %5@?‘3 g"p 8%0 Xﬁ‘?@ ’él??%ﬁg@ﬁ&e‘t”ﬁ%eout
support systﬁﬁeddwm&lmgisos%or@lril}emnﬂ)/@rrmatéﬂaéegnet 420 using a fourth

conputer system 470 preferably using a based browser. The application
for the fracths Iieﬁgeveﬂ rdated if@matiopéppre&oybly @@mxiamtthm@btmfé datapese or file.
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440 preferably using a web based browser. Exanple screen shots for Job

information (PT12F) Figures 7A to 7F illustrate sanple screen shots for the
creation of . 7/ hows a
screen wher eﬁ%iglf-(grgr%rl“m a’tm]nggffiew ceheldr? 1g§ %é?c?tg%mg&%eagﬁﬁgﬁe é?tesce I dted

A cust ooferinigdiirs apedaesd. €dr exainfids, thehahbd of et i@yerd, Iﬂfeog,rsmﬁihuaésdlﬁfelnsﬁaﬁy
contact nane can be entered. In the selection wi ndow, device id s for that
cust omell-leaimh e examplegin (l %#@@é%?@ss, i suppatsehoth epalomandedigioal desigauup toesix

retrlev I nt nal |ICk on the
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i nformat i on Blise ddvinandatdVidfoendtivnl camibs gtos&l 1ﬁ%nﬁlat16§&@aﬁb$e,suah gdifordBe St ep
220). Referring to figure 7B, the custonmer information is retrieved and can

be nanlf?sﬂm&@sfijpdat ed by the user. In section B, the technol ogy, device id
and process ifle J51ayet GhGYiGR 4B 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




the device info database (see figure 5) and figure 2B, step 220 ). The
USER can enter the: mask shop, mask set title, order type(drop down box)
and # of devices. As shown in figure 7C, the user can select whether to
‘insert a scribe line, the custonmer PO #, and the other fields as shown in
figure 7C. As shown in figures 7D and 7E, the fields are filled in by the
user before the job is submtted to tapeout. Referring to Figure 7F, in the
Job i nfegfnpse (PTFR create form the systemretrieves the |aygy, g@%o
associated with the device id and displays the info on the scregn user

i nterface) where the data can be edited. Any changes are stored in the job

i nf o dajclagycandfdROY @SBAnforBiadisn TRRkEinfbeision 84 HBO WS Mttt iRhfir&herdthe
data in a Bias Table. As shown in figure 8A, nore than 1 process can used

the santddiTaeess BIPNEOT PWPYsES-possi bl e to integrate the enbodi ment application

w th other syst: ari cl t. LN . ob information

and | ayout %@%}?g&; }i%gﬁﬁ?%gatughrc gllﬁ)gtgf’tt% %ga'rﬁingsg‘§£ ?lg%él}fea(ljg%é%ée’bsy%g%r%??r@f:lee pricing

app!l i caddtabase.Fi gure 8B - Frame table Figure 8B shows a view of a Frame

tabl e of an exanple e?b?dinent of the _ invention. Non-limting Descriptions
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Layout i nf orfexanple of a fopndripigeess stapdardiih daya swberngn for srmaleicorh etabr
mask s ' 2 7 13 ' Bl F - .
Tapcout eak Qoundr sCd RuBAe L] 1900 TR B O, Sobord EAFMGE is )
Mask sel2(). SetjobfinfodPEFRorexnmplect backusagedificdtimnri cate a integrated circuit

and BPD)  uscliEy TSRS AR PLER b5 SI0UB0 (O Bsep LAt EA A (e Gl oo,
GDSI 1 -0.98 ARD)! EarfdGS  HBcSE* £2WefiREd e processes have many standards, such as ground
rules, the number of metal layers, etc. When a customer orders a device to be made, a
technology is selected, then a process is selected and then customer specific standards are
specified by the device design. For the process selected, the system retrieves the appropriate: 1)
process info, 2) device info and 3) Job layer info (Bias table).
step 230 — system receives changes and/or approval to the 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 230, the (1) layout 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
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 than the
foundry process standard, then the engineer would change the 1* metal layer number in the Job
information (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 can modify PTRF data to correct incompatibilities between the layout
data and job information (PTRF data).



Foundry - manufacturer of sem conductors - can be any organi zation that
directing or involved with the production of masks by accepting an initi
| ayout info (GDSII) froma customer and creating a nodified | ayout
“infornmation that confornms to a set of manufacturing process standards.
Aut omat ed t apeout support system - preferably conprised of one or nore
software applications preferably including a workflow program EXAMPLES
Exanpl eC802-0d@b i nformation Bel ow is an exanple printout of amgegpon of
i nformation contained in the job informati on (PTRF). Exanple of Job
Information (E.g. PTRF ). The job information is preferably conprised of
fil e orStpt2ddasbedding anddraimedifyifgdaymitiinformation andghbiwfobmhtion {Pyeadiyct

Tapeout Requgst . 1312-28G . Order Nunber: PTRF-1312-286 Order Dat e:

Dol oot 2005 Bk IR G ABAJ0D HEr PHD Gk PP BRI e 10 pranypceir staiards
Name: STM LT [ ITar ts E-Mai L Contact: .null .Tel.ephon
Nanber - 1 7060 Re e R e I 35Sk B 1S B iiagPl ah B 1R MEARen

| nf or madre @hedkad and/dr eabdificd gy vori 8 hxtNEwpdh iffoavd §6b laf2(ia® dré c&hpatible with the

YCAKWAX- U)1 TOPPAN Process | D i as_in BX024): 6- ) )
foundry process standards. Preferably when a change 1s made to the layout information, data

about the change is recorded in the job info.
layout info extraction program

The system preferably initiates a (GDSII) layout info extraction program (e.g., GDS-info
from K2 Technologies) that extracts information from the layout info (GDSII file) to create a
layer verification file (e.g., logfile) . The layer verification file tells what layers (numbers and
types) are being used and what data types are assigned.

The (GDSII) layout info extraction program is preferably a data extraction program
like a seript calling up a K2 viewer ™ program from K2 Technologies.
layer verification application

The system then initiates an layer verification application that compares the layer
verification file (e.g., logfile) to job info to verify the layer info is correct (i.¢., the right number
of layers existed in GDSII file and that the layers have the correct numbering for the foundry
standard.

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 features (e.g.,
frame generation)

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

Frame generation

The (GDSH) layout 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 the GDSII layout info. Preferably the system retrieves frame info files
from a Frame table (which is part of foundries process standard (database). The application

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

i's
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design rule compliance

Preferably The GDSII layout information is checked for design rule compliance. The
layout information preferably is checked for design rule check (DRC) compliance. The system
can initiate a design rule check application to run on the GDSII layout info . An example of a
design rule check application is Calibre made by Mentor Graphics, USA.

Step 260 converting the layout information into mask writer format information for the
reticle set design. (e.g. MEBES format (Fracturing ))

Referring to figures 2A and 2B, step 260, the system uses the layout information and job
information to create mask writer format information (e.g. MEBES format (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 (removing the
hierarchy 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 2A, 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.
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Referring to figures 2A and 2B, step 280, the system send the mask write format info
(e.g., MEBES) to mask shop MEBES data sent to mask shop and used by manufacturers to
manufacture masks.

The machine specific data (e.g., MEBES) is preferably sent by FTP on the internet to the
mask shop. The mask shop manufactures the reticles using the machine specific data.

A tape-out is the approval of a physical design layout as a GDSII stream that is sent to a

mask house to produce the mask set for semiconductor manufacturing of a chip design.

Configuration and Software

In a preferred embodiment, the reticle data management system is comprised of a
workflow application such as Windchill by Parametric Technology Corp. 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 to the device info database (db) 622,
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
interface 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).
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t he invention has been particularly shown and described with reference to
the pr efigaread anbbdiOventiswidiSyetefn canfigaratiobe under st ood by those skill ed
in the art that various changes in formand details nay be nmade wi t hout
departing frTimqonmugqmuappiucaanm (@gopéomatedrt@epmﬁ@nptbr@nr reficlejviorkHewnded to
cover various m o S..an mi,|l ar erre nt
he - scapmeeehiiERbLE Sr 8 et T 8] PO BRERTS BB SRR A e .
I nt er prigb@addtion pkdt asmp@erisRAPass all such nodifications and siml ar
arrangenents_and procedures. CS02- 040 What is clained: Page 24 1.
conput er i npkefpiingdel figtero thesrenirplcionpuiey sy By 00 ishewR ik iR W@%%EHFPHQ a
reticl | r [ | ayout
ot or mai AR e Ui P8 A SRI A ol 29 Chincllen Sl AT BE e
receiving data from the CPU 310 and a input device (e.g., keyboard) 330 connected to the CPU

310 for sending data respectively to the CPU 310. A RAM (Random Access Memory) 340 and a

DASD 350 associated with the CPU are shown connected for bidirectional communication of
data to and from CPU.

As shown in figure 4, a system configuration upon which an embodiment of the invention
can be implemented is shown. Figure 4 shows main computer system 410 connected to the
internet 420 and an intranet 410. The workflow program of the invention that manages the
workflow can reside on the main computer. The program can be accessed in many locations by
connecting thru the internet or intranets. A first computer system (CS1) 440 can be connected to
the internet and be used to run applications initiated by the main computer 410. For example, the
CS1 could be used to store and retrieve system retrieves process, device and layer info as shown
in figure 2, step 120.

A mask shop could access the automated tapeout support system (reticle data
management system ) /application(s) running on CS1 410 over the internet using a second
computer system 460 preferably using a web based browser.

Another user could access the automated tapeout support system running on CS1 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 using 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 PTRF (e.g., job
info).



job information; said |ayout information representing a reticle set design
for an integrated circuit; and said job information related to said reticle
set design; b) nodifying said layout information and said job infornmation
to putsaid-layout information and said job information into a first
process conpatible format; c) using said |layout information and said job
information to create mask witer format information for said reticle set
desi gn; cegglosd oring; and d) outputting said mask witer formatpappfi@rmation.
2. A conputer readable nmediumstoring a conputer programinplenenting the
met hod of claim(1). 3. A conmputer inplenented nethod of nodifying | ayout

i nformati on FigpreeResHowiG RrdeftileieCetbmeciafgnid Dhgcdmidiaction ARl dniradort he
steps of; a) receiving |ayout information and jqob information; and storing

sai d | aSFeRStEd; Arcystomer 51118é%/lactje%wth%ﬁ@iaﬁ@ﬁtcpﬁfﬂm%@i&dsqca% RELMaRY eAact pame can
represefiing.q theld ds%le%uéf%dx%ggét, ?EYIE(Q{C[ éfbéglghft gg{t@ﬁg aﬁ'(}{efsele&ed.aﬂ%aaggﬁdl 0

information related to sai e set nodi fyr ng sai ayout
i nf or matelaved tanke daiigt if@bn bafarientibgnhd syspm osmbthiallseotered. Minallyghichck amd

said job information i.ntg. a foundr rocess conpatible format,; c%ﬁs Si n(T:;
sai d | 2P UBORROPEFISGR o R O BlE U GP AL DR BoErs A ETHHR hehowh I
format mBiNdWhE SedRl (RS IBEELB, S8 28®SI gn; and_storing; and d)

outputting said nmask witer format information. 4. The method of claim3
wher ei n st epRefprringrto fignrecBhpihe sestomeminforinagionis ietrfevedraind can tendarsally | ob

R AR A S S T S
pr ocessths tdavda o dithbae seb RS f M Tkiye P8 0§65 3265 aNRISER can enter the: mask
shop, mask set title, order type(drop down box) and # of devices. 7
As shown in figure 7C, the user can select whether to insert a scribe line, the customer
PO #, and the other fields as shown in figure 7C.
As shown in figures 7D and 7E, the fields are filled in by the user before the job is
submitted to tapeout.
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 info database.

Figure 8A — Bias Table
Figure 8A shows an example of the data in a Bias Table. As shown in figure 8A, 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 reticle pricing 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.



5. The method of claim3 wherein step a) further conprises: said | ayout
information is in a Gaphic Design Streamformat. 6. The nmethod of claim3
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 C8fmO4mtion and job information whereby the Iayout infagragatyon and
job information conformto foundry process standards; c) checking said

| ayout information and said job information to verify that said | ayout

i nf or matdbanfoamatisa{PTHROb Predret Tapebor ReduiestiFoame camaipdtfolhation tekatgbtiodhd oundr y
process standards; .(l) the checking of said |ayout information and job

i nf ormati on ??gﬁl‘p’rSFts] (a) using a layout information extraction programto

ext ract Magly &% BB Ja @ dr LANRS BB SRS caf Wintd}atdlcik@yer verification
application that verify said | ayer nanes and "said | ayer nunber are

conpat i WRsk wiiteh fergiaginfermation omaabine specific fohm (ergt, MBS, Jebkil rmd BiBrueedbst ep

(b) further conpri.ses: ,checki d/ or i fying said layout info and job

i nformation ngé'ﬁ:l %fgoé)ll%&&’;e Q%P@Q?BVBB{E% ‘T%:Pﬁ%?'i onis nodified to add
frame | gpSul- Apkic deska str@yofrmanf or mati on and said job information are
nodi fied to make optical proximty corrections; said |ayout information and

j ob i nfBpuRdeY omanrachrtiof sericepdugings o ¢ARe arx Prganizaijosy that is directingyesut

information i ' Lance. . Rt | aim 3
wni ch 1 ur ¢ ner o REF SRR FodbaRpE o BIBMORNG o 108 TE) S0Sf #6063
for said mastuswnidrand beating a bodifiedday o infamshtio tBasbABrinh e aBslkfW i te
format information to a mask shop.
manufacturing process standards.
Automated tapeout support system - preferably comprised of one or more software applications

preferably including a workflow program.

EXAMPLES

Example A — Job information
Below is an example printout of a portion of information contained in the job information
(PTRF). Example of Job Information (E.g. PTRF ). The job information 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



CS02- 040 Page 26 9. A conputer readable nedium storing a conputer program
i npl ementing the nethod of claim3. 10. A conputer inplenmented nethod of
nodi fying |ayout information representing a reticle set design for an
““i'ntegrated circuit: the nmethod conprising the steps o a) receiving and
storing layout information representing a reticle set design for an
integrated circuit and job information related to said reticle set desi gn;
(1) saigshpygyt information is in Gaphic Design Stream fornatp,(4 said

| ayout information is in Gaphic Design Streamformat and is regel ved from
the Internet; (3) said |layout information confornms to a custoner process
st andar d; sai d custoner process standard differs froma foundry process
standard. b) retrieving foundry design data related to said reticle set
desi gn; Secuoy B:Devito andr Yapesittynftmationconpri sed of process data devi ce

dat a ang—tayer—data—that—s—retat “d t-o—f-oundry—process—standards;
recei vi[h§SMIAAGEs and/ or_appr vl 1$Msai d | ayout | F#lor mat i on and |Q)b
i nforngti on whereby the | ayoulinformati on andjob|information confgrmto
foundry process standards; d) | checkigTsata) ayolpradeboIpRA a1 angd1swi-d| j ob
i nf or FB‘rﬁ‘etIQ tpaip SR hat said Teypuiv i nf ormat i pgxgng).sai d job |jg YEﬁo;z-
informgtion are conpatible wit{h said foundry process st andards; (1B A
checki of—sat-d—tayout—inforirattor—ang—fob—i+nfefFratton—econrprsest{a) ";i ng
a IayOLlMl nformation extracti H@ “Jf extrapt |ayer names angdgyel
nunber sMagkshqms) an | ayer veri f| LlEC SROMISIS €8t i| pMaskdiet Tdtlesfy s Aﬁyer
names and said | ayer nunber afe lcbapatible with paid job informat
checking and nodifying said | ayout info and job jnformation to add
featur g Tayout 1nfo n1S nodiied to add frame ayout info;
(2) saleg’[ Eﬁ?ff\pnf m)r/mf-nn and”ﬁstagg +ob—nformrat ion are nodifi edyto make
opti cal Orsdglxifu’p@y corrections] New Prototype

# of Devices(for MPW only): Scribe Line Drop No

Bias Table Spec: SP-YI-09103 BT002 | Bias Table Spec Rev:|l D

Recoverable?: No Raise Reticle PO?: |No

Customer to Jobview?: No Jobview Gating by NO

Customer?
Starting Material (EPI?): No Starting Material RERWF
1010
Customer PO Number: I90sox1 Submission Reason: [New
Prototyp

Customer Floor Plan: No Polymide: No

Spice Model Specification NIL Spice Model Spec NIL

Used: Rev:

Design Rule Specification YI-093-DRO01 Design Rule Spec 11

Used: Rev:

ET Specification Used: S M-TX-0412 ET Spec Rev: 1A

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




(3) said layout information and job information are nodified to add dummy
active layers; (4) said layout information is checked for design rule

conpl i ance; CS02- 040 Page 27 fJ 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; g) receiving
changes and/or approval for said mask witer format information; h)

rel easi@goa-ba) mask wite format information to a mask shop. 1Pkacfi1gonputer
readabl e nmedi um storing a conputer programinplenmenting the netﬁod of claim
10. 12. One or nore processor readable storage devices having processor

r eadabl ' I vices, said
process%r reagag? -§§Cﬁ@5?ﬁg§g§?§§ﬁ®§JRgﬁgﬁ%béﬁgpgcggggessors to perforn1a
met hod lylug layUUL or-rrationyfot lc set ucolgu,

met hod ¢ Pr{‘\WﬁrS:{% ?fn- a) receijv layout iinfar rup%ﬁ %]ﬁ% iobh infaor aM’Iﬁ)n; and
stori ndloba¥ W Sigbist i nfor met W8R and j ob|i nf odeaedwOrdsnPtusayout | In”

| nf o e} QU JGPEE PRI TShi@ [[B/DEVS0GET UeST Ol QFieinh T 0T ar et Cf gl 1)

and sai nmationh re S ai-d a._cot asi g+ yving

sai d | c§/BEJPathf ormation and said ] ob i nf or maD&PE® ]B%FF said | ay'c;t 03/C

i nf or mak £0R1 @PF R heR. | Nfformation TNfo a E{reyleq‘,% S conpatible
fornat;-e@—uél-ng—&ad—%ﬁayeq(—m#ebm—e« and—sai nrwnflnnfocr at e
mask wiiP8° FYRRIELOD HBFmatli on for saidreti BegUetSubRisHn Dattd st 8P(tng
_mafsk WIDREY StharDae: | nf or mat i ayOcaped) Qut pulsh Ngexsalcdnpslaﬁknﬁratd et fornpt
I Nt or 1 O o, L3~ one—or—not 9) | eada ca u%vfﬁg"
process meS = %ﬁf@aﬁ%@@éai proggzesas?goa Caﬁ}(q 0£t #5ge devi ces,
sai d pridelessdo Medaediieg code for progranmm ng one or nbre processons to
per for FANELRRLL.TOr Nodi Ty ng rayout ipformation for a reticle set

PTRF Job Runtime: 0

=

Section D: Design Rule Check Information

First Tapeout to Chartered?: No
Path17:No
Chartered runs DRC?:No

Section E:Frame Information

Guardring added by Chartered?
No Space to Guardring: 0.0 um
Chartered Default Assembly Die size increment is 10pM.

Section F:GDSII 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%



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

and said job information is received froma custonmer and said | ayout

information conforns to a custoner process standard; said customer process

standard differs froma foundry process standard; CS02- 040 Page 28 b)

retri evCB@R-04undry design data related to said reticle set degiagn20c)

recei ving changes and/ or approval to said |ayout information and job

i nformation whereby the |layout information and job information conformto

f oundr yFpPaodesmattaadar ds; d) checking said | ayout information and said job

information tQ verify that said layout information and said job |ayer

_ i nf or mat #R$AULRELIEBIpat i bl e NOEHPYEi d foundry process standards; e) checking
and,nndpfygpg:said | ayout imfanand job information to add features; fJ

using said layout information and said job information to create mask

writer FDF Batectarformati on f/os csmid reticle set design and storing said nmask

writer I | .nformation; i ving changes and/or approval for said
mask mxéﬁ@ﬁﬁ#ﬁ&ﬂﬁ?'infornat' ﬁ?ﬁiﬁd h) releasing the mask wite format
i nf or MeGEDANUHIBa@ DRSK shop.ggdidep/Bg2 Or nore processor readabl e storage
devi ces havi ng processor readabl e code enbodi ed on said process readable

st or ageF BRVile &dze(bubiept ocek¥¥d62eadabl e code for progranmi ng one or nore

processgor s rform a neth nodi fying |layout information for a
reticl?ﬁggk%ﬁggfﬁ fzqhéb%@§%327%§ rising. 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

i nf or mWindew rCe-ard ineso(ibtmaeréns)at; (2) said layout information
is in Gaphic Design Streamformat and is réceived fromthe Internet. (3)

sai d | ayoudr 1bfohasdRchbeMLEeNT O1488 . 0 a custoner process standard; said
Upper right hand X coordinate: 1465.0
Lower left hand Y coordinate : -782.5
Upper right hand Y coordinate: 782.5



custoner process standard differs froma 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 said foundry process standards; c) receiving
changes and/or approval to said |layout information and job information
whereby the | ayout information and job information conformto said foundry
processCstaog@r ds; d) checking said layout information and saifgt ob
information to verify that said layout information and said job | ayer
~information are conpatible with said foundry process standards; (1) the

*checki np.ayersFfolAration (bRIEsAPHATABIRShaRAIR! | on corprises (a) using

a layout "nfornation extracti programto extract |ayer nanes and | ayer

CS02-0 rs;and (b) an Tayer [yqgfiTrcatroniapplrgatron Thal o
verify s and ssiiflg | aywgiti er are conpa{ahle i th saiaZjob
i nf or na ) checki|n@®Pd |nodi fyi n% sai (GPFout| i nf o Bd | dbegied or nston
to add &Yer(1) saighyyaysiit i nfYFhat | pkS mo P ect?ltig adg LLal® Structure
| ayout [N&fo; W@mesaid |l ayout Si@d or mioleftyand sai d {j ob i nf or mat|i Bh are
modi figd to nmake optidal proximty corrections; (3) saidSiteayoyt inforn&d on
and. j oj—nfermation—are nndia;ed t-o-r-add—duHmy actiﬁghgé\ers; (é% gaid
| ayout linfornmation is cke r design ry e conppi Q; #gesa
| ayout |id;f or nat 1on andaggi dj d@)d)i nf ()drsar'?gti onH to crn%gigznnsq{f)\%#égr for rrat005
informdtion flor said rleticle|set degign angl storing Said nmask witer flornat
i nformgf i on; g) recei i ng changes and/ or approval [for said nmasMdsmliayer
format |[PAfor nHiWeh; ane® r ¥-89si ng-'eHe writ|e fornat(}9¥?rnationoﬂb a
mask shop. 15 A conpyter system fon nodifying |ayout infornatjion
represgnting a reticleg set design: the nethod conprising the SCReep
15 p-field none 0 dark NIL 0 0.01 d 0.01
e
o n-pthu imp|None clear |11 0,31 [0.01 |nil 0.01
0,30,
64 Thin gate |None 0.00 clear 15 0.01NIL 0.0
31,32
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61 Thin Ngate|none clear 14 { 32 0.01NIL 0.0
opc+
0,31,3 Charter
78 Li pSM 0.03 clear 39 X 0.05 d .0050
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a) a neans for receiving |layout information job information; and storing
said layout information and job information; said |ayout information
representing a reticle set design for an integrated circuit and job
~i'nformation-related to said reticle set design; b) a nmeans for nodifying
said layout information and said job information to put said |ayout
information and said job information into a foundry process conpati bl e
format ; cgQo-g4greans for using said |ayout information and said@,eb>
information to create mask witer format information for said réticle set
design; and storing; and d) a neans for outputting said mask witer format

!nform]t%]iﬁl]glgo 02-04@11351@@1\43 gflgn% %ﬁr f stem for @mdi fying layqut

i nf orng sentl getl e nmet hod [conpri sing thg

St eps adf recei\i nn cf ori nn | ::\lnnf nfordation repriesenti nn a
H-8HHat++-oh—+epi

reticl eDgeEX(I_gsl gn for Dammylt%@gveEwu@ﬁ rcuiNiLand j ob i nfor [falt4166n78'295)at ed to
said rgticle set desi gMarkihg Iager Iayout i 1formstti on conf ofl465/82) cust drer

process 7 d; sal dNpiRE PTG ard,.differs froma foundry
procesg-statrgard; b) r dgfew néls 5un ry de g %ta rel at ed to said retijcl e
set deg v ancfor—ap t-o—sard—tHgyout—tnformatyi on
and | ol tion wh %ét;]\\;l%fl‘fnég F%’%Ut i_nf Nlrr‘at %n and |obr| nf or mat i on

conf or rhpy ry pro Polydiden 83ciudg Cig gking said layout informatiqgn
and saijd job 1 nformati mgm@bﬁ‘y t hat sa Iayout i nfor nation and said

job la gt ormation e With sal d flgpndry process standards);
e) Che%]lgllra{m and modify ﬁvggfa ut infoland jlob infor maku)n to add
f eat ureiM,aIHZ) usi ng sai iﬂ’OI)aS/r@utl\/Iarkf ormation|ldand s¥ld job information to

Create e WrTter for [IUfét (LM aroy for %I d rﬁ}i cte sety desigrm and
storind Sard mask writer for et I ntormati of
]Mark4 NIL 0 0
Im:k_s NIL |0 1
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g) receiving changes and/or approval for said mask witer format
information; h) releasing the mask wite format information to a mask shop.
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and said job information into a first process compatible format;
c) using said layout information and said job information to create mask writer format
information for said reticle set design; and storing; and

d) outputting said mask writer format information.

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 information 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;

b) modifying said layout information and said job information to put said layout information
and said job information into a foundry process compatible format;

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

d) outputting said mask writer format information.

4. The method of claim 3 wherein step a) further comprises: said layout information and said job

information is received from a customer; and
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' (1) said foundry design data is comprised of process data, device data and layer
data that is related to foundry process standards;

b) recéiving changes and/or approval to said layout information and job information
whereby the layout information and job information conform to foundry process
standards;

c) 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) an layer verification application that verify said layer names
and said layer number are compatible with said job information.

7. The method of claim 3 wherein step (b) further comprises: checking and/or modifying said
layout info and job information to add features;
said layout information is modified to add 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.

8. The method of claim 3 which further includes after step (d):
receiving changes and/or approval for said mask writer format information; and

releasing the mask write format information to a mask shop.



10Df 2g109D& () - NOO<QQQS} A<bCl ! | : $1090D& () - : $109D& () -J

1090& () -! WS109DD& () - WS109D& ()- ! WS109DD& () -

SsSSSGITT}A?bCH 'S, WB1090?& ()-1S, VB109D& ()-}! He(: $10% U) U& ()-"1)c(: $10%
YR () _ _
UMLOYDE () - p#0! 109D&' () - TVWMVIVA! | | $109D<D<& () - $CLO%D& () - 109D& () - C1
09D& ()- 10DD 10DD .

10DD! S, WSI00AIDE () - } WAKXXY~Za?uVA! I 11) F#1099\ 0\ & () - F#10%D& ( Page 26

1090& () - $109Dd& ()- ! $1090D& () - $109D& () - ~Z\]] 1M A2 A2uVAL T TT 410908 ()
- 2109D& () - F110%D& ()-\/10%D& ()-!) $10%DD& ()-!) $10%DD& () -

10D7$109D&' () - 6p#10%D& ()-__J W DadEbC! 'l mi' 109D& () -

1090&' () - 01 €109D& () -d109D& ()-s! 109D& () -: $109D& () - DaWaab_bbbdEbC! ! | #] 10%
D& ()- 109D& ()- 00! 109D& () -

1090& ()-j ! 109D& () - YL09®D& ()-budfffff#gqgrsS4!!pl0% & ()-010% & ()-Cl 10% &
()- 10009. 14 ppnpaeDingenemakmeihodtet hosipaig lpyay gfojmtiograBesnting a reticle set

% $10% & - 0% & ()-0 0% & - ..
o o e () ) BYRSS o bielltel el e raethod compsisinghs et 1006 & () - 3-

10% & 4))rece @@ Yndstoling Qiyd@mferfnhtion e@Peséntlnir-2 reticle set design for an integrated
% $10% " & ().- 0ooo00>pgM rniV It $109D& ()-109%D&' ()-1$109D& () -1 0g
109D& () - s$cinuiipad (9b infayggEon yelated to sagd retigloges@rsiEng EniV/ | t $10%D9t $10%D&&’ () -

10908 () - 109D VD& () ' S .

t $109D& () - Ft Lucuuu>vva ! o-p - ) 0t - &L0YD& () - %
Y oLl e ts 4 st Dsven Sasee (g

10908 () - p#AWLOYDE2)Y Jaid Ry Gl GRMBRA I i v DM DREININSH ¢ £ ESmbOPMdL@ Beceived

10D6" 109%D& () - 3w 109D&' ()-0g 109D& ()-.109D& ()-- 10%D& () - wwmv

xxhxxdEYNC! t $10%  from the internet;

(3) said layout information conforms to a customer process standard; said

customer process standard differs from a foundry 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 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) an layer verification application that verify said layer names
and said layer number are compatible with said job information;

e) checking and modifying said layout info 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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customer process standard differs from a foundry 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 said foundry process standards;
c) 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;
(D the checking of said layout information and job information comprises (a)

using a layout information extraction program to extract layer names and layer
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