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This patent application is a continuation- in-part of
the follow ng copendi ng patent applications: (1) U S.
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24, 2004, entitled "Automated Manufacturing Process
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Generating Photomask Orders,” which is a continuation-in-part of U.S. Patent
Application Serial No. 10/877,001, filed on May 25, 2004, which is a
continuation-in-part of U.S. Patent Application Serial No. 10/209,254, filed on
July 30, 2002 (now U.S. Patent No. 6,842,881). The contents of these

applications are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present invention generally relates to a comprehensive front-
end method and system for automatically generating and processing photomask
orders. More particularly, the present invention relates to a software-based
application which generates a photomask order in a specified format and then
processes that photomask order into a substantially ready-to-write jobdeck file and
a substantially ready-to-write inspection file, which in turn, is transferred to a

remote photomask manufacturer’s system for manufacture of a photomask.
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a substantially ready-to-wite inspection file, which

inturn, is transferred to a renote phot omask
worevdfoemsair er' s system for manufacture of a  PCT/US2005/019160

phot omask. BACKGROUND OF THE: | NVENTI ON [ 0003]

Phot omasks are hi gh precision plates containing

m croscopi ¢ i mages of electronic circuits. Photomasks

are typically nade fromvery flat pieces of quartz or

glass with a |ayer of chrome on one side. Etched in

the chrone is aMIEGR@)lﬁﬁD%‘F‘iJ}ﬁZ: encuit
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Cr whi ch often includes a third |ayer of
afflledegsaseatite material 13, such as OrO The
antireflective |layer may or may not be included in any
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phot osensitive resist material 14. Other types of
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limted to, phase shift masks, enbedded attenuated
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phase shift masks ("AAPSM'). These types of phase
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Aslu’ch as %rO. ?‘he antireflective layer may or may not be included in any given
'photomask. The top layer is typically a layer of photosensitive resist material 14.
Other types of photomasks are also known and used including, but not limited to,
phase shift masks, embedded attenuated phase shift masks (“EAPSM") and
alternating aperture phase shift masks ("AAPSM"). These types of phase shift
masks are characterized by design features including opaque regions and partially
transparent regions through which the phase of light is shifted by, for example,
approximately 180°. Examples of such photomasks are described in U.S. Patent
Nos. 6,682,861, U.S. Patent Publication No. 2004-0185348 A1, U.S. Patent
Publication No. 2005-0026053 and U.S. Patent Publication No. 2005-0053847 to

Photronics, Inc., the contents of which are incorporated by reference herein.



Publ i cati on No. 2005-0026053 and U.S. Patent
Publ i cati on No. 2005-0053847 to Photronics, Inc., the

wa@ eovbeo2s8 of whi ch are incorporated by referenker/us2005/019160
herei n. [ 0005] The process of nmanufacturing a phot omask
i nvol ves many steps and can be tinme consumng. In this
regard, to manufacturer a photomask, the desired
pattern of opaque material 12 to be created on the
photomask 10 is typically defined by an electronic
dafgods] € | QREGEhA &F rAAh FXREIHE & pRYD W&u&\fks many steps and
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exjesediskdtio U h.ePaferh @300, 2Tai dutiten 1Baclp aRiguelekpdsare system
whil e the unexposed portions remain insoluble. [0006]
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expose the photoresist 14 on the bl ank phot omask
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[0006] In order to determine where the e-beam or laser should expose the
photoresist 14 on the blank photomask 10, and where it should not, appropriate
instructions to the processing equipment need to be provided, in the form of a
jobdeck. In order to create the jobdeck the images of the desired pattern are
broken up (or fractured) into smaller standardized shapes, e.g., rectangles and
trapezoids. The fracturing process can be very time consuming. After being
fractured, the image may need to be further modified by, for example, sizing the
data if needed, rotating the data if needed, adding fiducial and internal reference
marks, etc. Typically a dedicated computer system is used to perform the

fracturing and/or create the jobdecks. The jobdeck data must then be transferred



mar ks, etc. Typically a dedicated conputer systemis
used to performthe fracturing and/or create the

wQ olwdoeeiess The j obdeck data must then be transPer/Uszi®019160
the processing tools, to prévide such tools with the
necessary instructions to expose the photonmask. [0007]
After the exposure system has scanned the desired
i mage onto the photosensitive resist material 14, as
shown in FIG 2, the sol uble photosensitive resist
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After etching is conplete, the remaining photoresist
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is conmpleted, as shown in FIG 3. In the conpleted
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processes known in the art, including dry etching as well as wet etching, and thus

a wide variety of equipment is used to perform such etching. After etching is
complete, the remaining photoresist material 14' is stripped or removed and the
photomask is completed, as shown in FIG. 3. In the completed photomask, the
pattern as previously reflected by the remaining antireflective material 13' and
opaque materials 12' are located in regions where the remaining photoresist 14'
remain after the soluble materials were removed in prior steps.

[0009] In order to determine if there are any unacceptable defects in a
particular photomask, it is necessary to inspect the photomask. A defect is any
flaw affecting the geometry. This includes undesirable chrome areas (chrome

spots, chrome extensions, chrome bridging between geometry) or unwanted clear



flaw affecting the geonetry. This includes undesirable

chrone areas (chronme spots, chrone extensions, chrone
wheiod®iT2e8 bet ween geonetry) or unwant ed cl ear aP€BESL005/019160

hol es, clear extensions, cl®ar breaks). Adefect can

cause the circuit to be made fromthe photomask not to

function. The entity ordering the photomask w ||

indicate in its defect specification the size of

defects that will affect its process. Al defects of
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s¥80&M can Typichbyrmitomated SiasPétspedtion s5st66:3, sTOR as those
assigned to KLA-Tencor. [0011] After passing
i nmpatichoed ba KLaMeheadrad Apptitd Masdsialss aed erdad defect defects.
contami nants. Next, a pellicle may be applied to the -
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pF(()J : orT]ask %rftcflzf E)assmg inspection, a completed photomask is cleaned of
contaminants. Next, a pellicle may be applied to the completed photomask to
protect its critical pattern region from airborne contamination. Subsequent
through pellicle defect inspection may be performed. In some instances, the
photomask may be cut either before or after a pellicle is applied.
[0012] Before performing each of the manufacturing steps described above,
a semiconductor manufacturer (e.g., customer) must first provide a photomask
manufacturer with different types of data relating to the photomask to be
manufactured. In this regard, a customer typically provides a photomask order

which includes various types of information and data which are needed to

manufacture and process the photomask, including, for example, data relating to



whi ch includes various types of information and data
whi ch are needed to manufacture and process the

w@b@boomsk, including, for exanple, data rel at POQUSDIE19160

desi gn of the photomask, naterials to be used,

delivery dates, billing information and ot her

i nformati on needed to process the order and

manuf acture the photomask. [0013] A | ong standing
problemin the manufacture of photomasks is the anount
of, tinme it fakes to smanufa r h W%ﬁ i he
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| engt hy, and thus, the overall output of photomasks is
note PREOWASed. Part of this problemis attributable to
the fact that many custoners who order photomasks
ofl08A3DI ace’ lomgistandingepreblem ia themiaatipceire @f phetoaasks is the
formats which are often not conpatible with the

p hatoamasikima ituh leesttu memuéacoorputhetonsasktferm arediime a photomask
manuf act uri ng equi prent. Accordi ngly, the photonmask
merdHr acledéiedd fromaf fiefor@( Uh itisiel rdeard, ehobvmall tine i@ takes to
data and condition, convert, and/or supplenent it to a
distdREenbhdiomABt ordll SiU mAnGRPRAL A BhétoMask cart e GBI 8Ad

system and/ or manufacturing equi prent, which can't ake
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proprietary phot omask ) )
equipment. Accordingly, the photomask manufacturer is often required to

reformat the order data and condition, convert, and/or supplement it to a
different format which is compatible with its computer system and/or
manufacturing equipment, which can take a great deal of time, and thus, delay
the time it takes to manufacture a photomask.

[0014] In an attempt to address these problems, the photomask industry
has developed various standard photomask order formats in which photomask
orders should be placed. For example, the SEMI P-10 standard is one standard
format used in the manufacture of photomasks. Additionally, a few
semiconductor manufacturers have developed their own proprietary photomask
order format in which photomask orders are to be placed, rather than adopting a

standard format. These standard and proprietary photomask order formats were



order format in which photonask orders are to be

pl aced, rather than adopting a standard format. These
wa@t@adernds and proprietary photonmask order for mBtBUS2005/019160

wer ecreated so that photomask orders woul d be received

fromcustoners in a uniformformat, thereby reducing

the overall tine it takes to manufacture a phot omask.

[ 0015] Although such standard and/or proprietary

phot omask order formats are useful in reducing the

akes to actur phot o
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pl ace their photomask orders in such standard and/ or
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exanple, the SEM P-10 standard order format is quite
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order to have a sophisticated working know edge of the
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resources, tine or ability to learn the intricacies of
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manufacturers often ‘provide a photonmask manufacturer

Wd Eaﬁpstlma% 9&{&5@'& ué“ﬁpﬁﬂe &ﬁgﬂﬁﬁ%ﬁzﬁﬁ gmrégfm@n

i nco et’e mann resu t omas

nanufact re r ed to arse thr |

ATee G Rl b O{Cﬁ‘gi [ 4 ForPRiRie LAY o i e
P-10 format). &ﬁglonag ? in t?ose |nstance§jmh re

TR FEMEAE S PEiR S skEndard, F18ce,maRY spicorsugtor

phot omask manufacturer, such manufacturer wll be
meafuifacserersde pejuBsRUaciErephospIgsk, sachy MARTIAEUFGTs MayHet have
custoner. As a result, a great deal of tine is often

wthe tesdurices, trimee @rability o dfarn thexinmicagies of sabl seangarh fprmat.
accurate photonmask order, and thus, the overall tine
tThas, detnid¢caldastot martafacﬁaeltswf&m 1:&0‘10'509 pimasimaskhmaneifacturer with
greatly del ayed. Wile others have attenpted to
FESRHSK I0PES I R rEiorkigetliind Sierli;@omplete manner. Asa
result, the photomask manufacturer is required to parse through this data and
organize it in a useful format (e.g., in the SEMI P-10 format). Additionally, in
those instances where incomplete photomask order data is provided to a
photomask manufacturer, such manufacturer will be required to request the
missing information from the customer. As a result, a great deal of time is often
wasted in the process of obtaining a complete and accurate photomask order, and
thus, the overall time that it takes to manufacturer a photomask can be greatly

delayed. While others have attempted to address these problems through the use

of automated systems. However, these prior systems have had several drawbacks.



of automated systens. However, these prior systens

have had several drawbacks.[0016] For exanple, in the
W@awb/ 007258 gnRi t e Cor poration (a predecessor PCT/US2005/019160

organi zation to Photronics,81Inc.), attenpted to

expedite the delivery of the electronic data through

the use of an Internet based delivery system However,

al though the AlignRite System was capable of rapid

delivery of the photomask data froma custoner to the
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standard nodifications to the data would al so have to
taéthengle thedAligniite $yptepywaneapablerod rapid dhlivaryref thermetranask
change woul d have to be entered, the risk of human
glarofromncoesasedr @nte ttrepaeesiatdm berhgtphowfmaskengroifacturer and
woul d be extended. [0017] Since then, others have
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data are down-| oaded over the Internet and verified
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which in turn performs a diagnostic eval uation of t he
dgtextenidedany data is i nconplete or inaccurate, the
system sends a

[0017] Since then, others have disclosed systems in which manufacturing

and billing data are down-loaded over the Internet and verified on-line
automatically. One such system is described in PCT Publication Number
02/03141, published on January 10, 2002 to DuPont Photomask, Inc. which is
also the subject of U.S. Patent No. 6,622,295. Morg particularly, the DuPont PCT
Publication discloses a system in which photomask order data is entered on-line
by a customer and transmitted to a photomask manufacturer for processing. In
this system, a customer is prompted to enter photomask order data. Such data is
transmitted to a photomask manufacturer, which in turn performs a diagnostic
evaluation of the data. If any data is incomplete or inaccurate, the system sends a

message to the customer notifying him of such error. Thereafter, the user must



nmessage to the custonmer notifying himof such error.

Thereafter, the user nustcorrect the error. After the
wa@l ad08/0b2s8 been val i dated by the manufacturer (BETUS2005/019160

corrected when necessary), % he manufacturer processes

this data and puts it into a standard (or proprietary)

format, such as the SEM P-10 standard format. [0018]

Al t hough useful for diagnostic purposes, the system of

t he DuPont PCT Publication is very cunbersone and
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formul ati ng a phot omask order dependi ng upon the
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generate a photonask order is tine-consum ng. [0019]
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phot omask could be witten by the rel evant
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manuf acturi ng equi pnment. In a typical photonmask
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[0019] In the prior art, once a photomask order was received from a

customer and put into a proper format, it was still necessary to process that order
so that the photomask could be written by the relevant manufacturing equipment
and inspected by the relevant manufacturing equipment. In a typical photomask
production process, many of the steps necessary to form a completed photomask
are performed manually or by separate individuals. As result, the prior known
methods and systems for performing these steps are inefficient, time consuming
and subject to a great deal of human error.

[0020] More particularly, once the manufacturer receives a customer’s
photomask order, operators are required to sort through the information received

and manually forward the same to the appropriate processing station or



and manually forward the sane to the appropriate

processing station ordepartnent the information
w@ewsioards For exanple, the billing informati orCTO8t0d5/019160

have to be forwarded to thdobilling departnent, and

pattern data necessary to performthe fracturing needs

to be provided to the fracturing conputer, and the

remai ni ng j obdeck informati on woul d have to be

forwarded to the appropriate processing station. If

it . f C ovi - , .

rr%ﬁ%%tac%& e 1h1€brﬁ’1a8811t1 gfo iddd. ?%Ig%{aﬁrﬁag]el‘?gﬁ? P‘Jl‘ﬂfrfgq'hf(fr RiohR&ould

urers conpu provi act ‘wou al so
dt i dentified.,r | | d t t fil
155 b Be b B BPREE e Oy o
e e b PSR G, e

i ndi vidual | y contact each station and ascertain the |
Jemairing jobdeekniafspatian srouldaverie beeyardedyior thegpropriate
sem conduct or manuf acturer needs the sane pattern to
berouessiig Istation! If igdbenatidif ie peevideddo i diferenaformpe thanohe| s
required to manually programthe fracturing conputer
tiRanBfseuaRpe@pputat providds f thsdhdtonsild Sisoinkat toybe identified
extent certain custonmer's specified format needs to be

nRgdhfidigdasttitheh QhP NRL @RBSKedRMA APk oHTi M@ fRAE a8 BRSphotomask
bei ng used, these types of nodifications of data input

rﬂaﬁ@ﬁc&?%“dtengﬁ u A (FLIRHE ﬁfog(f’éé of BRITHRIRAR iNpestaa b, it was

t
be entere y by an operator. The prior art

PGSR RGO NE e QB UE RGP Bt a BIRE kAR the

ese variations. g- standi ng

probl em_n,the phgtomask rg&uction i pdustry i.s how to
FRRTRET Hodthe SIS thaf Bl rieepitii it BbphiEb ey Hesdf giigrime
order to formation and, delivery of the processed,.
RSt riR Re ussdriy maalyple diffgrenh maRkingh &p opgratr e frqiredp s
process has been the creation of industry standards,
smehually nrhgragEvE fRICOrSaoMmpEr iR Make RARrPEATE medilicriins.
and updated over the years, which dictate the

Similarly, to the extent certain customer's specified format needs to be modified

due to photomask manufacturing processes being used, these types of

modifications of data input to the fracturing computer also heretofore needed to

be entered manually by an operator. The prior art systems provide no way to

automatically account and handle these variations.

[0021] A long-standing problem in the photomask production industry is

how to reduce the time it takes from receipt of a customer order to formation and

delivery of the processed photomask. Some ways used in the past to expedite this

process has been the creation of industry standards, such as the SEMI P10

standard which has been modified and updated over the years, which dictate the

form in which data should be electronically provided to photomask



formin which data should be electronically provided

to phot omaskmanufacturers. Wil e such standards are
whedopoei2ss t hey have not in and of thensel ves aptii/esmds/en9160

seanl ess automati on of thelprocessing of information

necessary in the manufacture of the photomasks. [0022]

After the manufacturing steps described above are

conpl eted, the conpl eted photomask is sent to a

customer for use to nanufacture sem conduct or and

ot her,. produ rt ar t gna s are. co nly
deag R Wie BB HnsblS) BEDHS BpEp st
cro-scal es d f| ning g se conductor [rcuit
%@HISQIV%% 4‘1?*&5(”38#3@3[5?? %:‘HP%PE@ ShhecRiBetFing &f BifouBatian
The process for transferrlng an image from a phot omask
tRecessany indbe mapyichye of ghe Rigrepasks. commonly referred
to as lithography or mcrolithography. Typically, as
sH221 n FAGer the miveufseniiog sitpe tescrihed albevstane completed, the
process conprises the steps of deposition,

pduoi ik tet] Iphgrompasy is sendteed clnttiger fouusd1 b shapfacturosemidonductor
| ayer of either electrically insulating or

ediRCbthe€blMcts Ondpaiticviar, Fhotdrhadks id dfnrdolptudéd in the

pol ysilicon or oxide) is deposited on the surface of a
Sée'nh&ﬂ’ﬂlu%fr Shdustics tﬂﬁ&f@f nddrolséald nﬁéjg& QREFG W s'éan%nduF]tor

phot osensitive resist. The photomask’ is then used

ﬁﬁtlﬁa&ﬁ?o ‘ﬁﬁ% tB g&lﬁ%’ﬁgr X FI;E @ﬁ%@fr?t\é%r'v&f&s tp‘?’o&@ For

ot ogr aph. y 1 Nnvo ves prOJe i'ng t
BB ﬁgéﬁ?gs%ﬁgm ehitisdet O AR %H&g"%te o “@yrfmgf de

t t f t d
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5, to create an i nage 21 on a sem conductor wafer 20,
&'1fh 4t deaemicopdugos W@E‘ﬂ%é@é’@%’é@%@ft‘w@e&é}ﬁ st or
waf er 20, which includes a | ayer of photosensitive
rtpesiciah, phatelithogrephy, @al esshing i@ing depesigyn, a layer of either

electrically insulating or electrically conductive material (like a metal, polysilicon
or oxide) is deposited on the surface of a silicon wafer. This material is then
coated with a photosensitive resist. The photomask is then used much the same
way a photographic negative is used to make a photograph. Photolithography
involves projecting the image on the photomask onto the wafer. If the image on
the photomask is projected several times side by side onto the wafer, this is known
as stepping and the photomask is called a reticle.

[0023] As shown in FIG. 5, to create an image 21 on a semiconductor wafer
20, a photomask 10 is interposed between the semiconductor wafer 20, which
includes a layer of photosensitive material, and an optical system 22. Energy

generated by an energy source 23, commonly referred to as a Stepper, is inhibited



generated by an energy source 23, conmmonly referred to

as a Stepper, is inhibitedfrom passing through the
wae@am®onss t he phot omask 10 where the opaque naPET/U81005/619160

present. Energy fromthe Stigzpper 23 passes through the

transparent portions of the quartz substrate 11 not

covered by the opaque material 12 and the

antireflective material 13. The optical system 22

projects a scaled inage 24 of the pattern of the

ue nater C fer...

BT Thio B e @R ipf Phila iR G Wbl P Gl Rbud Blabea 5

mat eri al_ on the seniconductor wafer., The solubility. of

eSO s S S5 Wepast P%S?Séﬁ%@ 1% RBgpaLEDt portions of

exposed to the energy. In the case of a positive

pHSt Blar e seBTERs il & ”B?@f&’éé’éj byt the opaptssBatepabtbasheiet i ve

mat eri al beconmes sol uble and can be renoved. In the

ca@refectivemeajarialvis. phstaticalysfemR? propecs Gessaledtimege 24 of the

exposed photosensitive material becones insol uble and

upaxerasé thesapagiok engaéridl d2emsli 13i orgo nheet emiiaindiustor erabareX). and

[0024] After the soluble photosensitive material is

I &liB¥ €8 redcfién in@ephotospiaditivs Madefiin@dtheRehientdiaot whfeg. The

phot osensitive material is transferred to the

SHﬁﬁEl[l?} & thé’ pRotes&fsRive rﬁﬁkﬂlal‘ﬁ@%é‘ Aird $18aPlpo¥dl ®fth Snergy.
commonl’y referred to as etching ce the pattern is

em?x%%Qé“&ﬁ ér(%?tl %Mlﬁﬁ@%‘gmlgﬁo%lfss M%eexg Aﬂgloﬂgensmve

resist 1sre resu g in a finishe

n e\{a\lltelrlaa%f %craco%‘fle&rg?ﬁ%ﬁé eiaAd can e t%ﬁxlo%d. tBE ?e?se %? Bonselﬁggt?vde on

€ nex

pro ed onto it n h er is devel n
et WaeeégAﬂ? el sk e TR PR e
conpl ete. Because, in a typical sem conductor device
nﬁgﬁun@@eﬁe@ seble @ %reffcs@twédnat?fﬁaws ®moved-ent
phot onasks may be necessary for the manufacture of
el@®24] si ndifer shatdehiel nhetosengisive suaternial drdemovied, the iraage or
t han one piece of equipnent is used by a sem conduct or
npattdradommesl inttbe rsnlibkcphoteseasitive material is transferred to the

substrate by a process well known in the art which is commonly referred to as
etching. Once the pattern is etched onto the substrate material, the remaining
resist is removed resulting in a finished product. A new layer of material and
resist is then deposited on the wafer and the image on the next photomask is
projected onto it. Again the wafer is developed and etched. This process is
repeated until the circuit is complete. Because, in a typical semiconductor device
many layers may be deposited, many different photomasks may be necessary for
the manufacture of even a single semiconductor device. Indeed, if more than one
piece of equipment is used by a semiconductor manufacturer to manufacture a

semiconductor device, it is possible more than one photomask may be needed,



sem conductor device, it is possible nore than one

phot omask may be needed, even for each | ayer.
wo-obloensdr e, because different types of equi ppP€nUSI08Y019160

al so be used to expose thelphotoresist in the

different production lines, even the multiple

i dentical photonmask patterns may require additiona

variations in sizing, orientation, scaling and other

attributes to account for differences in the

SeRkf anduet %em}ftl?é?ﬁlldfé e RYY HRRBH: typols ¥ Eé‘mpment may also

adj ust nent s rray al so be necessary to account

renc

ST R okl ol TR B %dé‘;@ﬁ%%gaes §'the
account ed for t he onask nanufa o

SORRNRl T R PR R T B038y M e oo Py iR B wene
of interest, the hods and ap us of the
prarisntagion, i?ﬁ‘lé%%ﬁ?é<9§\?éﬁ%ﬂ‘ YieRid %FFPWHsfp ‘?%FF"FFI%‘“ the
present invention seeks to overcone. [0026] In
paemiconiiuetor menpacamingtsuipment. indlasrdBempenthyasitaisorbe
to provide a conprehensive front-end nethod and system
f arecemagrattwynafu diffgerssiimthegihotoneskknandactgrer 06®graphy
It is another object of the present invention to

preavipheend. Thése-difisretcessyebé o bnaccoriiteddorfiarthe photomask
automatically generating a photomask order into one or

MahenFhameag froepd/ or proprietary formats, wherein the
rul es can be adapted or nodified to neet any nunber of

di fferent standar &l Oky SPPHESINVENTRONRL S now
known or hereinafter devel oped. [0028] It is another

Oquﬁs]Of RIS §Rbr 4D Wik iR st ehdPkiNfiBieBhods and apparatus
rul e-based system and nethod for automatically

ge&%ﬁ@f)ﬁ&gar?px%géﬁt%mgl 1B ASEons Wil pPésent invention seeks to
overcome.
[0026] In particular, it is an object of the present invention to provide a
comprehensive front-end method and system for generating and processing
photomask orders.
[0027] It is another object of the present invention to provide a rule-based
system and method for automatically generating a photomask order into one or
more standard and/or proprietary formats, wherein the rules can be adapted or
modified to meet any number of different standard and/or proprietary formats
now known or hereinafter developed.
[0028] It is another object of the present invention to provide a rule-based
system and method for automatically generating a photomask order into one or

more standard and/or proprietary formats, wherein the system and method



nore standard and/or proprietary formats, wherein the
system and nethodrequires a user to follow a set of

w0 oemoRssoci ated with a standard and/ or proprP@L/ag3005/019160
format for photomask orderd4 [0029] It is another
obj ect of the present invention to provide a
rul e-based system and nethod for automatically
generating a photonask order into one or nore standard
and/or proprietary formats, wherein an order is

g%gﬁ%gst f&% gﬂgrow matt%mz; ng%cggtgga Qf\gﬁ'ﬁé(stgﬁgfrﬁ(aﬁ])déor

enplates containing p data 1 nto
si ngl.e, new order 003 t is another object of the
dpgggﬁ?nfE@@ﬂi&%ﬁh?%mﬁ?gbpgﬁ&a rul e-based phot omask
order system and nethod for reducing phot omask, order
aHIPZRE o eHtlp PnethREAPIeqted 8g PrEsent iRBe iy R ri¢-based
the present invention to provide a rul e-based
plysteohaskmethgdrfosgutomatianty seperaviag RdhorgRk3fleignitene or
overal |l output of photomasks bei ng manufactured.

[1@682Jtaridard sndurotpnepricvijydotmass, wireiprapgeder isigereratedrby
to provide a rul e-based photomask order system and

ket &xadtinggshoeomgskioraagrandy dorenplares ®nasiadgi phioetnask
with the manual entry of photonmask orders. [0033] It

| $ard b ReinlirRGt or@br.t he present invention to
elimnate manual intervention in the transm ssion and

p[(g?;eg(tﬁf I ng &t% fg&‘%log'fﬁé& SPlepredtal %Jeﬁfiomglfo?fhaéa% Ril@based

a omas 034] I't is another object o

resent i ' ] I
CEGRGEL BT S RN L SRl R bt
phot onask manuf acturer receives the necessary
pTBBe¥fhg i nformati on froma front-end

phot omaskprocessor tqg the tine it takes to deldi ver tEe
ide a rule-based

fI9R3hkd phds dRAERT eRjeqtpd the RIERNL FRgntion to prov

photomask order system and method for increasing the overall output of
photomasks being manufactured.

[0032] It is another object of the present invention to provide a rule-based
photomask order system and method for reducing transcription errors associated
with the manual entry of photomask orders.

[0033] It is another object of the present invention to eliminate manual
intervention in the transmission and processing of photomask order data for
manufacture of a photomask.

[0034] It is another object of the present invention to reduce the lead time
and total proce;c,sing time it takes from the time that a photomask manufacturer

receives the necessary processing information from a front-end photomask



phot omask processor. [0035] It is another object of

the present invention to i nprove the accuracy and
webdosodmsey i n whi ch photonask data is processedr/asmos/019160

transmtted for manufacturéas [0036] It is another

obj ect of the present invention to solve the

shortcom ngs of the prior art. [0037] OQther objects

wi |l beconme apparent fromthe foregoing description.

[0038] It has now been found that the above and

rel ated objects, of the present_.inveption are obtajned
Procer” fR M e i thlesiip JENYFTAS FBANShBpERTiq Gt hontend
automatically generating and processing at |east a
pbetomask proggkfomask orders in a substantially
ready-to-wite format and a substantially

feas%lt o- i nspasthdrabiest of (heERGENNpwWen iy toj impirayd fie ag¢igacy
present inventions relates to a nmethod of processing:
g keffitadray by whiutvghotérnaskdizsa grpro@ssedi andtthansfrorted &fr an

el ectronic circuit design data file for use in
IRdHERGhr | Ng a phot omask having substantially
transparent and substantially opaque features into a

qﬁb§f6f] or My ; SAH A& dbidcPbf &eﬁﬁ@s‘éhi‘ inGei @RS the

manufacturing processing. This nethod conprises the
follow.ng s S ering the design data using a
§§%%?FP€%?8¢%¥ lc)?%et'electronic circuit design data;

[ i ng ui renent.s.for processi n or er.a‘{ .
A8k ke obReRCYE Pa S ESHTRT Rl Bk Riing Gbscfrion
sizing the design data to facilitate oces ve t
JOOI ok hanara egn fradsar bR DA LG e PR g the
opaque features in the photomask; fracturing at |east
Pressnt inyaAniin aeebirisedin haferm of diransenknghodandsystem for
ready-to-wite format conpatible with the specific ]
plodroatskreendracogiandprogesstgsa ileagt a pertionydf plotcigask orders in
integrity of the fractured design data;

a substantially ready-to-write format and a substantially ready-to-inspect format.
[0039] More particularly, the present inventions relates to a method of
processing mask data by converting design data in the form of an electronic circuit
design data file for use in manufacturing a photomask having substantially
transparent and substantially opaque features into a data format suitable for a
specific photomask manufacturing processing. This method comprises the
following steps: entering the design data using a specific form of the electronic
circuit design data; inputting requirements for processing an order for a
photomask made in accordance with the design data; sizing the design data to
facilitate process movement of the substantially transparent and substantially

opaque features in the photomask; fracturing at least a portion of the design data

into a substantially ready-to-write format compatible with the specific photomask



merging two or nore sets of data generated from one or
nore of the follow ng data types: (i) the entered

walemogor2dat a; (ii) the sized design data; (iiipCT/082005/019160

fractured data; and (iv) the verification of the
fractured data; conditioning the data set to be

conpati ble with the mask manufacturing process; and
sending el ectronic signals corresponding to the
conditioned data set to a renote manufacturing system
a [ ) i fi et : :
PR Gne gttt Bk e PR RTBEITRRLEE diligh o
directed to a neth

t hod .of i _
COEPE Y CadeTErr Ot B rerra i Re s St folowin
oMot BAOF REREEaces By iy o S e ) e

opaque features into a data format suitable for a |

s peaeturpd dprmpandrbisk theavruifisadamaf fbe Breseaddaigs, copdijtioning the
met hod conprises the steps of: entering the design
dalaa ses tobe eorspadhilé withftbe mask mahefastusisigrmatess;cindsanding
design data; inputting requirenents for processing an
Olettetrohiersighaphoiespaidinpueahe noatitaredatus setitd la remete
desi gn data; applying optical proximty correction to
f %%ddfé&&&%)iﬁfe?@ SssBBMRARNAth OF shhefipplasemaki fnhhafcrandg
substantially opaque features in the photomask;
f&ggfgﬁh.g at | east a portion of the design data into
a substantially ready-to-wite format conpatible with

t cifi 0 I ) g :
VABPZT " R DR R Rl it B RER B T od of procesing
merging two or nore,sets of. data fromo r.mre.of .
C RGP et a5 teR iy B R 8 flou Bhilegen
(ii) the sized design data,; (iiig the fr ctugﬁd daaﬁ;
anlgta filpor e 1 aRanyfecipiiegA BRrotPRasls haydng plare gaifune an
conditioning the data set to be conpatible wththe
neykstarially sPrave frRgtes e dagdarmalsyitabfe dpiet thegiic photomask
signals corresponding to

manufacturing processing. This method comprises the steps of: entering the

design data using a specific form of the electronic circuit design data; inputting
requirements for processing an order for a photomask made in accordance with
the design data; applying optical proximity correction to facilitate process
movement of the phase shifting and substantially opaque features in the
photomask; fracturing at least a portion of the design data into a substantially
ready-to-write format compatible with the specific photomask manufacturing
processing; verifying the integrity of the fractured design data; merging two or
more sets of data from one or more of the following data types: (i) the entered
design data; (ii) the sized design data; (iii) the fractured data; and (iv) the

verification of the fractured data; conditioning the data set to be compatible with



the conditioned data set to a renote manufacturing

system associ ated with the specific photonask
wornvafemstiri ng processi ng. [0041] Additi onal | yPCT/0i82005/019160

present invention is directigd to an automated system

for processing mask data by converting design data in

the formof an electronic circuit design data file for

use in manufacturing a photomask having substantially

transparent and substantially opaque features into a

ata format_. suitable for cifj hot 0 Kk .
gl& &&’E’ﬁ??%“ﬁ%@é%ﬁ%d“%ﬂﬁ?% eﬁ‘ég ¢ ISR Ccaresponding to
readabl e nedj um contai ning instructions. These
ithes eenedtiqned lasg eetéq a demas| réaraﬁaca%%%yég% Assesipted) witly the
performng the followi ng steps: entering the design
daecifiupliatgmasispenifrwring pmcessitghe el ectronic circuit
design data; inputting requirenments for processing an
d00dr1f or Additiotadiyatie prashat invemiwoisdarcted wb tah atlenated
design data; sizing the design data to facilitate

Ry Se@Tor proveRBitmak dabebypcisbrinig dikighl datapinspafeant ofdd
substantially opaque features in the photomask;

felRElHIcl cﬂ'gu@tde&lgﬁa&taehlé’ frtds@th ShntfAcudas 'a@ﬁho@(ﬂh@sk' Halvéhg
a substantially ready-to-wite format conpatible with

%Gﬁst?ﬂﬁ‘flg @ssmgxpmséﬁb%p&;xﬁ%%ua GaR g&ggamta format

eintegrity o racture ndata
LS [

fwég’#ls?crrmpﬁaﬁa&?gm{“ kbefpio Brfhe Pfgé%éﬁlé% GouBea o

ii1) the sj ndata ||| ractured data
A N T A R AL e e

condi ti oni ng the data set to_be conpatible with the
msgwtﬁlﬁﬁ OR AGTOF4SHRY cgpﬁﬁéggper&ﬁau%’e%|fﬂ5>vanééfeparﬁrk§ermg the
signals corresponding to the conditioned data set to a
desigh earmausirigae spacifiedony of tw edestronicaituit wiesipn dai@; inputting

speci fi c phot omask manufacturing processing.[0042]"
v caneanys foh reueesiegdn ordee furiagrhotemakkmeadedid acoordance with

aut omat ed system

the design data; sizing the design data to facilitate process movement of the
substantially transparent and substantially opaque features in the photomask;
fracturing at least a portion of the design data into a substantially ready-to-write
format compatible with the specific photomask manufacturing processing;
verifying the integrity of the fractured design data; merging two or more sets of
data from one or more of the following data types: (i) the entered design data; (ii)
the sized design data; (iii) the fractured data; and (iv) the verification of the
fractured data; conditioning the data set to be compatible with the mask
manufacturing process; and sending electronic signals corresponding to the

conditioned data set to a remote manufacturing system associated with the

specific photomask manufacturing processing.



for processing mask data by converting design data in
the formof an electronic circuit design data file for
wais@eionr2senuf act uri ng a phot omask havi ng subst Be/ustoly019160

transparent and substanti allBy opaque features into a
data format suitable for a specific photomask

manuf acturing processing. This system conprises: at

| east one server conprising a nenory, a first software
conmponent and a second software conponent for

rocessi ng mask data, wherein the data relating to the

42Hesi dhoregvert headesent infyentiamnis djrectefl go i agtomated system

sof tware component conprises instructions governing a
fos proceseng mysloflatadyuwonesreng dedgrt dathon thyy ocmsdianglamronic
order for a photomask nmade in accordance with the
deqiiodesthnt duta fileefos asoindnsnificaisg & phpoierk hacnp sulsemtally
instructions for parsing mask pattern data and the

FreAtHar &ITRAH SubRhRidIpIPagud REAREs it & @BlaGofR4t suitable for a
manuf acturi ng, wherein the second software conponent

| t j yi QW

PR P ERh AR halfliy RBfng lock iy 1T Sent {maieH 1t one
rocess novenent of t S i t

SR e o DafRRLA o Rhorth A8 ARG o e
fracturing at | east ak ortign af f)h desi gn dat,a i nto
OB RS Rt APy PB A Hetomet Hecein shele = JERE B 1B
t he specific photomask manufacturing processing;, (iii)
design isiskryed Hethepegpy: (hedfrst 39 QETDPUYNYET PTG at a;
(iv) merging two or nore sets of data fromone or nore
ofstruh@orfscfoveniga dsara enip @6 reqUEFMERE dafh oF PEogssigysn order
data; (b) the sized design data; (c) the fractured
fiataaphandaddhaddim aceoridhncavith theodestgnedatta,abe sewdd defaare

(v) conditioning the data set to be conpatible with

thapomak compHiadchithiciignPfod peshiig andk wittecutdatajantiahe
sending el ectronic signals corresponding to

tapGRAhid RRethtd atrermsR suftdbla fdrefimiadrauind, aetiedéih e second
system associ ated with the specific photonask

W&%Ctgmpioﬂ&tm'o%?ﬁg i8tructions for carrying out the following tasks:
(i) sizing the design data to facilitate process movement of the substantially
transparent and substantially opaque features in the photomask; (ii) fracturing at
least a portion of the design data into a substantially ready-to-write format
compatible with the specific photomask manufacturing processing; (iii) verifying
the integrity of the fractured design data; (iv) merging two or more sets of data
from one or more of the following data types: (a) the entered design data; (b) the
sized design data; (c) the fractured data; and (d) the verification of the fractured
data; (v) conditioning the data set to be compatible with the mask manufacturing

process; and circuitry for sending electronic signals corresponding to the



[0043] Further, the present invention is directed to

an autonmated system for processing mask data by
wa@eoveeo12581g desi gn data in the formof an el ecP€DNBI05/019160

circuit design data file fd? use in manufacturing a

phot omask havi ng phase sifting and substantially

opaque features into a data fornmat suitable for a

speci fi c phot omask manufacturing processing,

conprising a conputer readable medi um contai ni ng

instructions. These instructions are executable on. a

spodisioned datarabicea sFMYSe FTaFHACHEINEH¥SER s8rG1HEd é(‘f‘g‘p%‘?

entering the design data using a specific formof the

spedfic piotomaisk owinufagsgingrproeessing.i nput ti ng requi renent s

for processing an order for a photomask made in

Jooasdance Rairther,tthe prieaitgnvetidivba js dipgiitgd tecaropitbmated system

proximty correction to facilitate process novenent of

trhepidasmeshhdkt 418 bpashvertinst dnignalaty iropadoen bead eleegonic

in ?he phot omask; fracturing at |east a portion of the

53Le 'El.e%?lg ﬁatﬂ?i}l@tfﬁr b8 hRRLiR tgraeﬁQMOhQSlé/\ﬁzi\ﬁrﬁg il eBdfting

conpat i W t e specific photonmask manufacturing
pracessi ng. i fyi t ' :
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or. nore of t faoll ow ng.data types; (i he e red..
qhorghesimab s iing R EREa Gb e A sbipbuted Fofpfafiébium
fractured data; and (Siy t he verificatig? of the bl
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conpatible with the mask manufacturing process; an_?i
sémetfagnisizebe fkveing signs catesingtbe genien Ayatgingrespecific form of
condi tioned data set to a renote manufacturing system
ahe elxicabeid aiictiit debign dpierinputingtreg@nuB e thrEniPreeesting ajgorder
processi ng. [ 0044] The present invention is also

dbf & phetdnidsk amadelineedréthcs yettetine fdesigp dotme s pplyingrapsikal
data by converting design data in the formof an

BB Rreetibs th FactlBst procdad Botdmentiop theysimase bhifting and

manuf acturing a phot omask havi ng phase sifting and
substantially opaque features in the photomask; fracturing at least a portion of the
design data into a substantially ready-to-write format compatible with the specific
photomask manufacturing processing; verifying the integrity of the fractured
design data; merging two or more sets of data from one or more of the following
data types: (i) the entered design data; (ii) the sized design data; (iii) the
fractured data; and (iv) the verification of the fractured data; conditioning the
data set to be compatible with the mask manufacturing process; and sending
electronic signals corresponding to the conditioned data set to a remote

manufacturing system associated with the specific photomask manufacturing

processing.



substantially opaque features into a data fornmat

suitable for a specific photonmask manufacturing
WEe@eOsRs$g. The system conprises: a | east onePCEUSEN5/019160

conprising a nenory, a firge software conponent and a

second software conponent for processing mask dat a,

wherein the data relating to the mask design is stored

in the nenory, the first software conponent conprises

instructions governing a user's entry of requirenents

data for processing an_.order, for 0 '
40944 anc e Pisseny g“"(fé‘%‘f)ﬁllf ey (ilr ec?%igl% gatencéo[ﬁg%gg@t SHrSe g] for
component conprises instructions for rsi sk ...
[rapeassing gask daiadytRBvEEgE E‘F%ﬁ% pla 1y E?é;%ir?i‘tog %Erg?eocr“ﬁ’é‘%c cireult
suitable for manufacturing, wherein the second . .
sieignake filerfpowsern menwfcdEes 3 RaqtPmath bdng phase sifHps Ay
out the follow ng tasks: (i) applying optical
Rsubxdafiidlly apanne faiwes too f aetd formetsuppbledesa pragHifapitotenask
the phase shifting and substantially opaque features

| Rahh¥eciRing proveking( iThe dysrantanmgesh leasashe serper ¢dnyprising a
of the design data into a substantially ready-to-wite

fx?l@ﬁ‘i?gy CoIRAbiRR R Mrhpbieheatdesécbnd s@fbwiermsiponent for
manuf aé

turing processing; (iii) verifying the

it %@%&%m%}%& éitéitég w{)hfrﬁ?ééltl Wi Lk t8 ?@!algr[k dahaimdsk ‘d%zsitgiﬁ :iei}it@t@d in

ata fromone or nore o

foll owi ng data types: ; ' i
e R
covab enar b Emge 4Gt P iR ok b phprp ok made n
mask manufacturing process; a%ﬂ circuitry for sending
ehesordaned Wltbitbﬁéﬁ%grbéﬁ‘tﬁeé‘ﬁéﬁ‘iﬂ’i g° a&wnﬁp&ﬁ*am TONEE*

data set to arenote nanufactur%gg systen1asso§iated ¢

viristruttives $premirfing npib paviersidagmaid BT e IFRNPtDLaadneq format

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0045] The above and

r aligibicfop hjaaafasturingatvhersn thedeeahdanftygescARPQrIgRt comprises
instructions for carrying out the following tasks: (i) applying optical proximity
correction to facilitate process movement of the phase shifting and substantially
opaque features in the photomask; (if) fracturing at least a portion of the design
data into a substantially ready-to-write format compatible with the specific
photomask manufacturing processing; (iii) verifying the integrity of the fractured
design data; (iv) merging two or more sets of data from one or more of the
following data types: (a) the entered design data; (b) the sized design data; (c)
the fractured data; and (d) the verification of the fractured data; (v) conditioning

the data set to be compatible with the mask manufacturing process; and circuitry

for sending electronic signals corresponding to the conditioned data set to a



present invention will be nore fully understood by
reference to the follow ng, detailed description of
wo b@oporserred, albeit illustrative, enbodi menPCDUS1008019160

present invention when takéh in conjunction with the
acconpanyi ng figures, wherein: [0046] FIG 1

represents a bl ank or undevel oped photonask of the

prior art; [0047] FIG 2 represents the photomask of

FIG 1 after it has been partially processed; [0048]

FIG 3 represents the phot onpsk aof FIGS. and after
iEMRESMAR ﬁctflurlsyysgs?laéé%@aef?vtsbﬁm SPE%C Pﬁo'i"é“aﬁ
flowchart showi ng the nmethod of using a processed
phonwasskng progeséigor process a seni conduct or waf er;
[0050] FIG 5 shows the process of maeking a

sem conduct oBRIEFFMPESCRAPEIONIQHIHE DRIININGS| G 6
shows the general process flow for generating and
pioesdsi ngThhahaeessid relatrsy ebigats, Seatiwies ané advantages pé the
present invention; [0052] FIG 7 shows a phot omask
Qirdent gereti@t wilhbs yetemllyoodediarg tyoefanereedohefojlowing,
enbodi ment of the invention; [0053] FIG 8 shows an
Edem! dedeériptiotil i Rhe prfertst albehtibustradee, usethdivhet dfhke present
invention to guide a user to enter specified data;

[;@0aftonfhiEn BkéirfcdhBcliod vAd BEhEl@YWaNGing figures, wherein:
configuration of the  autonmated manufacturing system of

g‘lﬁ{lﬁée]es enkd, qu%yeisgn%'? g%@%{r}(ﬁ% uiiGreldfd phofor&IkESthe PRbr art;

data arra _ I n the Processing Server
g9y PR RS el BRFPR 185, B B ey
processed;
[0048] FIG. 3 represents the photomask of FIGS. 1 and 2 after it has been
fully processed;

[0049] FIG. 4 is a flowchart showing the method of using a processed

photomask to make or process a semiconductor wafer;

[0050] FIG. 5 shows the process of making a semiconductor using a wafer
stepper;
[0051] FIG. 6 shows the general process flow for generating and processing

photomask orders in accordance with the present invention;

[0052] FIG. 7 shows a photomask order generating system according to an
exemplary embodiment of the invention;

[0053] FIG. 8 shows an example of a graphical user interface used with the

invention to guide a user to enter specified data;



array of FIG 10 inplenented in a Processing Server of
the present invention; and [0057] FIG 12 is a bl ock
wal@gnerrsshowi ng an alternative multi-facilityPCT/US2005/019160
configuration of the present invention shown in FIG
9. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENT( S)
[ 0058] The present invention relates to a
conpr ehensive front-end nmethod and system for
automatically generating and processi ng phot omask
orders. This nmethod and system includegs two separate,
EQOS4E at ddGsBis ahloek digaisem havang giranfigyration 8? Bwaﬂ”éomated
conmponent of thefpresent invention is used to generate
maphGicomigksyotedee! the preseidoventien; f or mat . The second
sof tware conponent of the present invention processes
§005Bhst FIGOLO isansanéentshet phtht datskrayr deplerpented in thes
generated using the first software conponent or
pidretMSsersebstithd predbhtinved@idy; t owr i te j obdeck file
and/or a substantially ready-to-wite inspection file,
‘I}Gb%?]' N tHEN 1L § 4§05 RO 60a bid-dach ARl Gy piIhREBEKhe data
manufacturer’s systemto manufacture a phot onask.

-é_?rg f ?ﬁtlm&%l&gnépmtgﬁlﬁq §rot9@§}i &3 L lhEtesttht $RRALBE Sind

rans on a conputer system Or operate as a single
re kage rformn | t.1pl J 1+ EN8:

JORBYT) ©orEede S Bl EF et Sabbbed sheREHkE R iR
present invention is, described wﬁ%ﬁﬁgﬁgerence to FI G
ORI RYRD efcthgPresent IV HitonSROPE ! thod are
described wth reference to FIGS. 7-1%950059b
Ref BETATLEDODESERIBTION B FiLk PREFEFRED EMBQDIMENT(S)
manuf act uri ng process requirenents da%g?atgapbtai ed hod
1PgA8An enthe pregent gnventionFrlates i EYRBTFOERY Ve LR FHigymetho
conmputer systen) desiring to order a photomask. The
erdspitemfosautpreticallt asneiddsg gne Prasesinp R pmasiserdgysndlys
either be part of or separate fromthe front-end
preahed sod Systaninlitdes tneseparite, bt refatddssofemin edrpponents. The
connected, it may
first software component of the present invention is used to generate a photomask
order in a specified format. The second software component of the present
invention processes at least a portion of the photomask order (which was
generated using the first software component or otherwise substantially ready-to-
write jobdeck file and/or a substantially ready-to-write inspection file, which in
turn is transferred to a remote photomask manufacturer’s system to manufacture a
photomask. These software components can be installed as separate programs on
a computer system or operate as a single software package performing multiple
functions. The general process flow of the system and method of the present

invention is described with reference to FIG. 6 and the details of this system and

method are described with reference to FIGS. 7-12.



ei ther be connected through an FTP connection, a
secured internet connection, a data service network

w@ amemerss | bed bel ow) or ot her known or futurePCT/US2005/019160
devel oped techniques, to nate a few The first
conponent of the software of the present invention is
install ed on a photomask order processor's conputer
systemand is used to input and condition the
manuf acturi ng process requirenents data in a specified
formt (e.g.,. SEM P-10. In a preferred enbodi nent,
10059% c onRefampgrie F1G.of, phhemsek tewgredah andengrudaanting
invention is also installed on the sanme systemas the
pracess reqhitevaees dempoaebtainedl ftem aaentigl (g, g. 1 firem seseoricbnductor
sof tware conponent can be installed on a separate
aeaPire lcomytted By bt Besaiy ©OdTduNd sRdtemakk.NThdexenmplsty
conmponent as the first conputer systemthrough, for

gés’?ﬂg}eh&ct@r J@@P@f’é(c&ﬁ%%@ﬁsty%t‘éﬂl may Rk 1Reiatt SEorepyatekfrom

scussed bel ow. [0060] The second software
o) ent ) ' t hon. r i :

BROPSAGEN Hoctut et e 1P BT Soreg, it oy
on, the syste s _an el ronic.file. Thereafter, th
SBuerite ShnesiED Evolim onERt PPisEucl adephsd) FEIe Gonldton o
desi gn data and requirenents datga. In this _regard, th
Sa ROV SR THAT b (45 SHBHEA DElop) 1 S ATpYa i 4ibndeiistaped
for binary photomask designs or perforns optica
pechiniaties. 1o memedcieo nThedirgtfompeseipf dhg sofrwre of figepresent
shift mask designs; (ii) fractures the design data;
(nvenyion erinftalled e photasepsk pydesradessof’'s gempvied syseammand is
(iv)nmerges data sets created during processing of the
desd gningat and @mditioanthe sandfdcayrirgnoioces) remimdinenonintd et
nmerged data sets into substantially ready-to-inspect

apatifed fornaly cel ;. WEMI @-Ti! an hipk&erredBBBodiRS€ the e@dndr e
conpl eted, the conditioned data is sent by an

%bﬁlﬁ)&ﬁ&ﬁio? 115 HPRbaré 8f fhe pr&elBinkentiod id aRBYhRMMSon the same
manuf acturer for processing. |In one enbodi nent, prior

ts?st&%rm Itl% hr%p s&twgrg %8§1p81t1§19.sA1t§Hatﬁ}eﬁE tRPREnd software

component can be installed on a separate computer system which can
communicate with the first component as the first computer system through, for
example, a network connection, a data service network, as discussed below.
[00601] The second software component of the present invention receives
the photomask design data which has already been entered on the system as an
electronic file. Thereafter, the second software component processes the received
design data and requirements data. In this regard, the second software
component: (i) sizes the design data for binary photomask designs or performs
optical proximity correction to the design data for phase shift mask designs; (ii)

fractures the design data; (iii) verifies the integrity of the fractured data; (iv)



signal (e.g., an e-mail) is sent to the manufacturer
advi sing that a photomask order is being entered and

wo egaes2srg from t he manufacturer information PCT/US2005/019160
pertaining to the manufactg#ing facility and rel ated
equi pnent to be used to nmake the photomask. The
manufacturer, in turn, will transmt an electronic
signal to photomask processor's system providing this
information. This information will be taken into
account in finalizing the data r manufacture.
RRCRBAR Foi° ERfatas) G Bieroceatbh el (06 SEEh o ptiremeps de
are performed in the order shown in FIG 6, .it should
pad(Miemsitinng thatanengre dpiresssirto sHhEARTFlY A -EspeRersand/or
claims are not limted to these order of steps, which
ceadybe-wibdi daite files o Omee theshetepreard somplesed abe Fenditened data is
order and manufacturing process. [0061] Before
desclsyi & elgettdidc sighdlvauge eanaionantwtemaskrmamifedunetftod
of the present invention, it is first necessary to
R6&dsiiRe Inhéhel atfiSoddent) bab M@t doaiplétRededhése stapdpdreel@ctronic
phot omask order and nmanufacture a photomask in
gfé}ﬁ[ ?@Q,Cﬁl Winti) i@ e & G marMplBuRRh&ViSiHE AdeYa pHRSomask

I'sScussed herein, a photomask is typically required to

g)??ééxfn 19?%:1154 Eenfref é?é{ %qgﬁﬁgrfro%] %e%%fa&ﬁ}’érqgﬁ)rméﬁ%ﬂ S

e°case, ore a photomask i s nmanufacture

the entity,desiring the t onas fir esi|
et i ey R P SRS Bt RO o make
entity wll devel op.certajn data,and specifications to
e phafomaey Tloe {“ﬁégﬁﬁﬁ%@nﬁ’sﬁk‘rﬁrz&ﬂﬂﬁ%ﬁ‘é‘ﬁﬁ’ﬁeﬁf{ pstEonic signal fo
specifically, this entity wll generate on.its . _
JUPBUTRSK: PrCEFSOF AEYHETR PARMANS HHe foymasione (T hpigégrmagion will be
requi renents relating to the specific job, which are
abkemingr oo dadnifimakiring tlhudata forgnamdaataref dwugh iittheas

the SEM P-10 form but maybe provided in other custom
frrefented en{bo0B2dnt Flad dlerve sthpt arel rerfoymed &t the gderestavedini HG.
the formof a draw ng and

6, it should be understood that the present invention and appended claims are not
limited to these order of steps, which can be modified to meet the needs of a

particular order and manufacturing process.

[0061] Before describing the software components and related method of
the present invention, it is first necessary to describe the type of information
needed to create a photomask order and manufacture a photomask in accordance
with that order. More particularly, as discussed herein, a photomask is typically
required to manufacture a semiconductor and other devices. As is often the case,
before a photomask is manufactured, the entity desiring the photomask must first
design the photomask to be manufactured. To do so, this entity will develop

certain data and specifications to be provided to the photomask manufacturer.



typically shows the various shapes and lines to be

i ncl uded on a photonmask. The pattern data, however, is
wooedosnensssarily to scale. In other words, theP@BRUSENH019160

data does not necessarily i26cl ude the necessary

speci fications corresponding to the pattern data,

i ncluding, but not limted to informati on such as the

critical dinmensions of the pattern, the shades of

color to be used in different regions of the pattern,

é}i'?ere ?&lﬁ all?it,]th?snelttﬂgl Wll Liee oRAGURIMPHAS ETEHctePh dhfAC and

osure information, i nspectl on

sat ehens s S0 relﬁ“tp%ﬁt'f??é PP RPHFAR, dhie
etched on a_ phot omas The attern d
Providedkn %lﬂ&ﬁ@t%ttée@srf%“ e t}aﬁas?ﬁ“@ggoﬁ bt mgy be
[ 0063] Accordingly, in addition to providing pattern
daoeided eothat ¢usjory &Mkt -ng t he phot omask al so provi des
addi ti onal necessary information to the manufacture in
diots2} o pBatonmatie ynicdbssnegtet iaphe fagpelcaiayingand
the SEM P-10Oform The SEM P-10is a data structure
&g@@htﬂ;i shalisahe viriendhdpdsantidinies td be mctuded onangheiemagk. The
phot omask order data between software systens to

AR AR, RO OVERLis BoPh@e8afiyng soile suahhardends, thy pattern data
phot omask manuf acturers. The SEM P-10 form which has

Qﬁ)ee@ fn't)?ﬂéc%gﬁrlﬂyﬁﬂuh@ €he/ RdeSsary §pekifid@Sorsuehrespohdingatoitha

or exanpl'e, custoner information, critical

I% err]rsl l tg nlz uglrﬁ'bhpﬂot lirﬂﬁl@d tonﬁtﬁfrﬁ‘ﬁhbﬂ BucH &h8 kfigtdion

ing Information, format codes for the

H_fﬁgﬁg%%ggtha Pgl’:‘ I 8(?52 rofgr?h\ege g%%/gp ndtﬁﬁedrent regions of the

LT ot Ao P R P R B

wel|l as its predecessors, are incor oratF re|nh %
refpos e dRioNsaiNn PSS mf‘HEﬁt“Pf”y‘io afiey; pathsy, the pattern
information that could be included in the data

t demohiyrshbmohaowust srape of theapaiiesn énbe richethen aphatogask.

The pattern data can be provided in any electronic format which can be parsed.
[0063] Accordingly, in addition to providing pattern data, the entity
designing the photomask also provides additional necessary information to the
manufacture in order to perform the processing steps, typically in the SEMI P-10
form. The SEMI P-10 is a data structure specification intended to facilitate the
transmittal of photomask order data between software systems to allow the
automatic processing of such orders by photomask manufacturers. The SEMI P-10
form, which has been revised over the years, includes such information as, for
example, customer information, critical dimension information, tone information,

registration information, billing information, format codes for the pattern



For ease of reference, the non-pattern information
which is electronically provided is referred to herein
w@sooa/o0pizet onask order. It shoul d be noted, howeeBUS2005/019160

that the present invention2ss not limted to the
current version of the SEM P-10 standard and coul d be
easily nodified to conformto any future changes in
such standard. Further, the present invention is not
Iinited to even standard formats and can al so be

plied to custom format,
PP ERRIEDGR SRRFRF I SO Yie fﬂ’@f‘%‘?fﬁmé‘sa% Scﬁ%f‘%%g‘ésg%trh
According to the present invention, he first softmar
complehphesnmaple FaeadngedloduBREATE 2B PEYCls FRRs (aeme &
user the order entry process so as generate an, order
ifew ATpaS ENVIE R P30 stardard] 5506} asnts Ryedenessort K ingorporated
according to the present invention, a conputerized
heten ba sefdresiys heenampdesneftideondifyisg pheotypd efjinfeximation that could
automatically generating photomask orders in a
$ResMfi&inf 1Bk data ra3RE Eiom abukohet 1 dpsitomagk menhaverer.
phot omask manufactured (hereinafter referred to as a

Fol QQEe'cﬁr}gfePé?EE ORBSKn-PEAESS AR MAtioS widihdedlechbniugly proeided
process of entering order data required to manufacture

th
é%g‘ﬁ %Ponﬁed'le(lrrrle agt &l{oﬁﬁﬂ?sg(gbgﬁggﬁngg?gldgﬁ@t?p Zlglﬁff@?%rd that the

A L

photormskde3| gnher, . sem conduct or nuf LULs
(Aot beoyasly BHEERAIS ORI APy Fatwe hRe sy
[0065] To carry out these fun(Llons 9 |
rFatrthed, the ipresget iventiostls Bef HMisEocIP 6%‘ CK‘E?PBF&“ and can aiso
i ncl udes conbi nati on of one or nore of the follown
fHevappdiad 1€ ougpomdornzats Wh'géﬁ!éﬂoaff”’eeaée pherfereackasraterred %‘P 0

a desired format: (1) tenplates in which data is
aniremed;a {idromaskesdérorAccamdirey tithe prasentdaventiont deddsti n
t he

software component and related method are used to guide the user the order

standard.

entry process so as generate an order in a particular format.

[0064] More particularly, according to the present invention, a
computerized rule-based system and method is provided for automatically
generating photomask orders in a specified format, wherein an entity desiring to
have a photomask manufactured (hereinafter referred to as a “front-end
photomask processor”) is guided through the process of entering order data
required to manufacture the photomask such that the data is complete and
accurate and meets the requirements of a specified order format. Examples of a

front-end photomask processor include, but are not limited, a photomask



tenplates into a specified standard and/ or proprietary

format; (3) a nethod for using tenplates to create a
w@beboomsk order in a specified format; (4) a BEPHFANE019160

set of rules for validating7photomask order against a

speci fied standard format; and (5) specification

grades which are one or nore unique attribute objects

associated with a photonmask tenplate or order and may

be referenced by a tenplate or order. [0066] Software

is inmplemented in the system of the present invention

tdesignen semicendyaser Magufaepdras ewsteineholsppledtemask mhrefagtyrer,

ensure that a front-end photonask processor enters

aomahetefeand accur at e phot onmask order information.

Li kewi se, software is inplenented in the system of the

oSt | NYeRairpBut thedshdetliGisgtiRRestein andohiethodasikize a first

orders with specific rules to ensure that the

f doRMar &0 RIHRL P ISR iREIAEESSHbIRIMATF R BP hidh€ oA following
accurate photonmask order information. The

Cl 1l t i
LS PIEERSAY AR BRI FASIER B o)
used,to .creat.e an .order. havi.ng tenpl ates ,and .

S RIS Tt o8B PRt PO iR RIS afBinipapin the
one y easily update a | arge nunber of tenpl.ates
dREPLIEIP PR P95 1%%&%1(&74 /8T REPPEISFAFY L0781k 43?ﬁma?d for
of specification grades.[0067$ Before,describing this
singiemplates to] gedte agthoppask 9x¢ey in @ spedbied fosman d*hapnarate
in which the tenplates, orders and rules are stored
aetiobrudrfor ealidakibg hptamaisk afder hgainsttrespsyi§ed piandard doiesat;

a server including at | east one processor and an

eafide(sh apecifiados igoadeg evhichdira ost or sbronnighe agebwterobjects

Rul es and tenplates for facilitating the entry of

RRE4Q4BS Wilrdshordmhek @ipldftobr GRIRERAd nitg balreferdlred by &
stored in the external storage nedia. The externa
dakplait 6f &ger.edi a may be a
[0066] Software is implemented in the system of the present invention to
associate specific templates with specific rules to ensure that a front-end
photomask processor enters complete and accurate photomask order information.
Likewise, software is implemented in the system of the present invention to
associate specific photomask orders with specific rules to ensure that the front-end
photomask processor enters complete and accurate photomask order information.
The specification grades can be treated as reference data and can be applied to a
template, order, or template used to create an order. By having templates and
orders include specification grades as reference data, one may easily update a

large number of templates and/or orders by merely revising only a small number

of specification grades.



variety of different types of storage nedia,

i ncluding, but not limted to, a relational database,
wa@arooeloprss - ori ented class, an XM file and ot heeT/US2005/019160

simlar storage nmedia now Riown or hereinafter

devel oped. By maintaining the storage nedi a externa

to the systemand by providing flexibility in the type

of storage nedia that can be used with the system and

met hod of the present invention, a variety of

different users and automated systens nay operate the

d9O65h dynBefpredassribing Brssofwage. ibisyfirgfnegeyspig; t@rftescribe the

platforns. [0068] In a preferred enbodi nent, a set of

rempleairew hizhdhotedeplates rasders end adeparsastpred anéerganized. More

requi renments of a particular standard and/ or

paoghilatyatlye Phetinelskeos severfioclnding ak keasthérs: pregessel; and an

the tenplates and orders are organi zed as a hierarchy

@k tGANNRREL b g8 AtkdslNe RARANBB kerverMTRlled andaatplates for

conmponent and subconponent is defined by the

[FRAHE AR éntﬁf ofbHRAHmd sk Wk ddr BtARNRIH g@AHaBAg an order are

proprietary phot omask order format. For exanple, a

%?thﬁh g;g{h%reggeﬁgél%% K Qrder 1he Rt oM E%etcft?éafnagr%@a

; s
mas onent”include certain subconponents,
such a title, barcode and pattern ta, 1o _nane_a
ReeoEt ey Resatsitapeient s vy REVR AR
detail ed subconponents,("ggild cogﬁﬁp nt"). For, il
ERkaROPY, dafahase A obrest-aEeeL Bt AR AL Mifii2EH ofiaer similar storage
asubconponent of the mask data conponent, may have a
geediahoyHinowncuhsoneaites dasderadatBydnphErinifgthe storage media
Dependi ng upon the requirenents of the standard and/ or
Exopnalad ane systeot ambbk providng flodbitity, intthe Swedhistagage media
conponents may have additional subconponents as well,

whi céandrnused withrthe syseane ahd eiethalwf the posamaneanttionandasery of
forth and so on. [0069] Each of the conponents and
tdigbfenfseeci il AdombiRAGPRONAS RiaF dpsrate the system dynamically across
a variety of different platforms.

[0068] In a preferred embodiment, a set of templates and orders are created
based on the requirements of a particular standard and/or proprietary photomask
order format. In this regard, the templates and orders are organized as a
hierarchy of components and subcomponents, wherein each component and
subcomponent is defined by the requirements of a particular standard and/or
proprietary photomask order format. For example, a particular photomask order
format may require that the mask data component include certain
subcomponents, such as a title, barcode and pattern data, to name a few. Each of

these subcomponents may have further detailed subcomponents ("child

component"). For example, the pattern data component, which is a



defined by a set of attributes (e.g., binary, string,
i nteger, real nunber, date, Boolean, list, etc.).
w0268l at es are used to create phot omask BPETHERRN5/019160
the rules (discussed in nore detail bel ow associated
with any given tenplate are a subset of the rules
associated with the photonask order that is created
fromthe tenplate. Under the present invention,
tenpl ates, orders, conponents, subconponents, etc. may
eagh be stored separately. This wil|l allow the user to
| SEQGRMBYans Phthe dpgsdifiaia comBponenb dorplate sst efghilgfcomponents
tenpl ate and have these separately stored conponents
cssanigied Mroewsioh. s Depdnsiingnepen thy requérenemy efttbe asindard and/or
specification grades. In the event new order created
fpropri¢thy phoremaskengeafoennat ghese ebild banpasntsmhnase additional
conmponents or subconponents, one only needs to nake
chbagaporieats d3ave b paidt @nyingtiaf, v PRE W ICAlbcOMpER@RESId so
wi t hout having to make any changes to the ten‘pFate.
[0 AhdTaklhe 1 denonstrates an exanpl e of how the
conmponent s and subconponents of the tenplates and

. . /
TOORA oY ERE AAESAEhATCAE A SRSl ABIBREORNL 81
T, o th t i the.fi t.(left- t i
1RRhEd by o sBoRB iyl St Skt Shisaforie piRbPOate)

d th_e.ent r;; i.n the slecond columm is alhqparent of the
IRPIsy Tt 161 FineR 'CBP RS Areitpdds Caeie Abdtemast sy the rues

any two adjacent colums in Table 1 nmay define
ddispeniehinsmprectarail belavwh pssosiatesi wsicl Apv gider tegplpighare a subset
colum). As illustrated in Table 1, the sane

©b Hsorrdestassoiajechppidahe pBotontask nylen drat $s ¢reated Hiem the
conponents. For exanple, Critical D nension data

adppplats Gsden thaiesemomentionpreRgpldtey, ordtas, aompogaltsirm 4
and colum 5 of Table 1.

subcomponents, etc. may each be stored separately. This will allow the user to
leave certain components or subcomponents out of a template and have these
separately stored components or subcomponents referenced by the template as
specification grades. In the event new order created from the given template
requires changes in these components or subcomponents, one only needs to make
changes to the separately stored specification grades without having to make any
changes to the template.

[0070] Table 1 demonstrates an example of how the components and
subcomponents of the templates and orders may be organized according to a

standard and/or proprietary photomask order format:

TABLE 1

Order

Supplied Pattern Data
Pattern Group




Si nce each conponent and its associ ated subconponents
may be stored separately fromeach other and from an

we@e@eno2ss a tenpl ate, any of them may al so be PCT/US2005/019160

copi edfrom one portion of &m order to another portion
of the sanme order or a different order, tenplate,
conponent, subconponent, etc. This flexibility in
copyi ng and pasting conponents and subconponents

all ows a user to quickly create many phot omask orders

wHhewt—havi-rg-toe—+e er"iier a] sarrerorder—nf -
[ﬂﬂ7’)1 Taml at o and gt;e(rn CEMENt L, ~ot Al
ALy | LEASZUILE LI =) S = A2 LA ] Ul UaCT J y | A T CUAT UO 1TuAd
u 4 S pta  car lintarfaca Tannl at ac
T A< =AYl T TIro ObT T A~ >2r T "’llPI AT UJ CAT
40 bhe automatical Td ed o mdifiedlusinag
60 afes ec—tHs+-hRg

ilnformdtion fromother| exB8AY media including but
not limted to _non- fnrgﬁ&_&@flméﬂ iles XM files,
0[? song type of dat a st AFrﬁYiBegﬁﬁﬁFlF‘l& or _nechanilsm__For
exanplg, a front-end photMﬁ§§WfHFocPssor S conput er
mey_indlude such files| JBEEHNEEBR of other electronic
ilnformgtion that woul d|be Dis@fRfa i n|creating g new
tlenpl atle or order or piovilAiRSEH ssing informption for
ﬁE exi dting tenplate of orRefreDia daf a- pr ocessi|ng
chanilsm may be used tao |Iﬁﬁﬂ$?f1‘0nnpr bssary infarmation
romt Hese ext ernal mediSarfacaDsinEeR pr exi stin
enpl atles or orders. ForViswblpnestiongltransl atidn or
ppi nd software couldlbe (Fe&dmt o convert the
ront -end photomask praocessor's fil gs Giritiggdt abases
nto alformat which wolil d be needed]|f &imengien
pplicagtion. A comercilal |y avail abl e ikttt e |of such
of twarle i s Data Junctilon, a visual | désgpggiionoql f or
api dly integrating and transform ng Bé#ttaDeat ween
undreds of applications and struct br éeppeitica flor mat s
owever|, any appropriatle cofidcial|or propridtary
ransl ati on or__mapping|software could [Fetteraed |t o
cconpllish this task. The external |nformation medritgel
nported into the tenpllates or ordefs either |lodzimeysion

o the |order processing system or Via an exi dtiigto Die
Inspection

Die to Data
Inspection

—
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[0071] In Table 1, the entry in the first (left-most) column is a parent of the
entry in the second column (child), and the entry in the second column is a parent
of the entry in the third column, and so on. Alternatively, any two adjacent
columns in Table 1 may define components (left column) and subcomponents
(right column). As illustrated in Table 1, the same components may appear as
subcomponents to other components. For example, Critical Dimension data
appears as a subcomponent to Pattern data in column 4 and column 5 of Table 1.
Since each component and its associated subcomponents may be stored separately

from each other and from an order or a template, any of them may also be copied



networ k connection, |ike a wide area network or |oca
area network or internet, etc. They may al so be
waewepvras by ot her known techni ques such as FTRCT/US2005/019160

protocol ,e-mail, http, proptietary protocols, or any

ot her known protocols that may be available to

transfer the information. Wien a GQJ is used, a user

may be pronpted by the GUI to enter specifically
enunerated data. FIG 8 is a typical GUJ that can be

used by a photonmask order generati system, In thi
ErermReo G oL OFies i anein ergh B G e cier i ffren
enter descriptive information relating to the mask to
bedery @apbde, compohest, sxkaepipenentnetsy {S%W%IWPIEI gpmgne and
mask nane, status, product tyﬁe, to nanme a fewis
paitaia@mpbnessapd isnistoaraents ahwWa 8 UaRTt R GHEERY HEHE MRHY
Information is directly typed in. In other instances,
tREtdnitsR bFRkd @ithfayhdvengel reehe the smeaordeninfermationenu,
such as the case with the product type category.

(8073 Terilnalisss aRd ol sy BaYraakabmbeuadlytisimid graphigal
creatéd or nodified using information from ot her,

ext er | ' ' t dutdhi@elly@reated or
ﬁ%ﬂ#&%ﬁ%fggg&ﬁg§kgﬁhﬁSﬁ?giﬂ%Vﬁ%%Ei or soneytype of

dat a_.stor.age .devi ce 0or I : , imi
FrORL A RS BIICE ‘BB SREsapr il Rl HRHLE, b nop imied
such files, datahas r..ot her el [.C r j
SheRONSE A B Bt 1R FEPed 1A SPh G g s AR
order or providing m ssing,information for an existing
treeqplanise. dior gkafBple, Sftent-aid Wotawg@? Rf8Fet ¥ ORIRE T Y
conmponent, subconponent, etc. may be inported

ahelotle arvhddes, ylatapases or othes glsraonis infermation thap wgpidde useful
file conversion techni que such that a pre-existing

b @efating @Mehateen plate wp ondentor providing osiedRforma Py f@en
converted and reformatted for use by the photomask
xiiRInedaNSaa ey SA dna-protessing mechsnism nraaris wed onimport

mappi ng software could be used to convert
necessary information from these external media into new or existing templates or
orders. For example, a translation or mapping software could be used to convert
the front-end photomask processor’s files or databases into a format which would
be needed for the application. A commercially available example of such software
is Data Junction, a visual design tool for rapidly integrating and transforming data
between hundreds of applications and structured data formats. However, any
appropriate commercial or proprietary translation or mapping software could be
used to accomplish this task. The external information may be imported into the
templates or orders either locally to the order processing system, or via an existing

network connection, like a wide area network or local area network or internet,

etc. They may also be accepted by other known techniques such as FTP protocol,



the front-end photomask processor's files or databases
into a format whi ch woul d be needed for the

wappbiocass on. A commercially avail abl e exanpl ePOf/US200$1019160
softwarei s Data Junction, &2visual design tool for
rapidly integrating and transform ng data between
hundreds of applications and structured data fornats.
However, any appropriate comrercial or proprietary
transl ati on or nmappi ng software could be used to
acconplish this task. The external informati
i arahl BEP, DRORS 14LHY RT@iREPlst %n&r‘“‘&f&&?%’“é’r‘?‘ﬁ%‘?ls t%%a *iybbe
through the order processing system or via
exieablago Hevsior e dwAMBaIaTheRa FULds e wasclaay be
network or |ocal area network or the I nternet, et
byrovgédbbysthd a1 toreares Specificalin Anyners ted @32 a E1G 160 a Wplcal GUI
protocol, e-mail, http, proprietary protocols, or any
Oﬂlﬁﬁﬁamd rby&tlﬂibwrﬁask[&ﬂé’mgenéialtmg pestern| @mghlpexa‘rmlqe@e
by a person via a graphical user interface may al so be

PEUT Hd¥BLin 1AE. & Eﬂﬁﬁpt‘s thedadet o énteddesatiptineen fedmadioneelating to
wi t hout direct human interaction. Under the present

' {llx\éetﬂﬂkqg bgtoFHe%ecP ath tlﬂf% AaRpRY §ffo¥atiotan8GRINRtrh&K name,

technique based on a plain-text instruction set or

d I A :
F%@n&asn%rpglé&mﬁ i) L?rgg atfg%txs v:ﬂ Eu‘fﬁ b@fle ffstarics ﬁlcﬁ'agk}v th

nguage can be I nter prete

to th t I t
RSl ARP e oD S G Sl o %%E%%Etraé??%ﬂie
exarrpl e, a command |jne st t| ace dev ce na the
' Dégimeaion may; heselpstrddEomn B&YP&% g, SUQ) g€ fReeSY

to the systemby a user at the front-end phot omask
ppnnhsSWpegﬂﬂEﬂMDrk or automatically as detailed
herein. When the systemreceives this command |ine,
wpooU31 epl demplates atelordersmmmpalinbaawpaarically arensd af Elodlfled
or order with the new device nane. O course, this is
Makiak Ynfeeatdnargrh tlad, doeynahmedist 1ncﬂ@t11rxgnb1$temotdmmt&§1 thenon-
used, and is not neant to be limting within the scope
oﬁoﬁr{!ﬁte@ k&S Eilds, XIMY. G, BN sorkeISpe bf dad steesgendeyidecor mechanism.
For example, a front-end photomask processor’s computer may include such files,
databases or other electronic information that would be useful in creating a new
template or order or providing missing information for an existing template or
order. Similarly, an order template, component, subcomponent, etc. may be
imported electronically by, for example, a scanner, or other file conversion
technique such that a pre-existing order, template, component or subcomponent
could be converted and reformatted for use by the photomask order generating
system. For example, a translation or mapping software could be used to convert

the front-end photomask processor’s files or databases into a format which would

be needed for the application. A commercially available example of such software



created for use on the front-end photonmask processor's
systemto access this instruction using any

w@ewgoearss ng | anguage capabl e of produci ng an BSCUE2005/019160
orbinary file and executingdan operati ng system
command. Automated inplenmentation will allow access by
aut hori zed users to any authorized systemvia an
exi sting network connection. Typical security measures
such as firewalls, log ins, passwords, etc. can be

used to protect t confidentiality an I

67 Dtepion asis ek LRy SRy "‘ég%{a%&? %@6@’%@’?&? data
orders, tenplates, conponents, subconponents,. etc, nay
betvrandadeeiisaf applicagions F1barisgd idaif PRBa S FIOBIE Ry 4N
techni que via a command |ine or sone other developnen{
ppiapoiareermmercEd o atsipyietary gaBgpiiqn PHEapPRIAR APfgtare could be

i nvol ves a command-|ine program which takes as an

alsedl e Ricotnpisnanetack. Theertemal mfererasigniyeyzbe igtroricdinto the
contai ns a nunber of conmands to mani pul ate orders,

teeipladds®y oréQERANEMbEIBNHIRigh Shboiep prieniss)g sybtem, on via an
sonme specified manner. Preferably, sonme or all of the

eeq(.ﬁsttiing%efv&ﬂﬁtcbgﬁ‘&]tiioh}’s_ufcﬂ at aiviid@¥hlrrblekto? 16dag area aretwork or
via a~graphical user interface can also be nade

3%%%%%8 ei[rgo%s?arfoﬁfs ig@fai 2o sF8 GBMn s ¥ S&SFTPArotocol, e-mail,

preferred enbodi nent, script

omEndS, R, b 4S9l SHERSHhrhag.fynct | ons as

t1ng existing orders, creating
orders fromtenpl ates, .addi new conpan r .

- ) t f
skt one AlLPERRIORS B?ré%‘ﬂedtqg'rﬁﬂ)%ff VS rﬁ%%@%ﬁsu Selor erace
subconponents, nodifyi ng conponents or subconpapen
smey algo be derfermed, @aldapigh SrE NP1 Aytpaged TR Iwéﬂmuu& direct
ot her conparable format or standard fromorders, to
Naueaminteactiom Endirthopreseraneatippy thisrapdershistied Bothed
be made capabl e of querying data and making batch )
estripSing Gechittiqiuk basedosrde piraredt ingtrpétéaneset or command line. A plain

text instruction set is a high level programming language which can be interpreted
into the application programming interface to instruct the application to perform a
series of operations. For example, a command line stating “replace device name
‘Device A’ with device name ‘Device B could be sent to the system by a user at
the front-end photomask processor’s network, or automatically as detailed herein.
When the system receives this command line, it would replace the device name in
a specific template or order with the new device name. Of course, this is merely
one example of how an instruction set could be used, and is not meant to be
limiting within the scope of the present invention. Custom modules may be

created for use on the front-end photomask processor’s system to access this

instruction using any programming language capable of producing an ASCII or



at the same tine.[0077] A script file used in the
scripting technique may be in the formof a plain text
wo 2006/001288 cont ai ns one or nore script comMmandBCT/BS2005/019160
script command may i ncl ude 3uch functions as variable
decl aration, assignnment, function call, ifstatenent,
for- or for each-statenent, while-statenent, and
i nclude, to nane a few. The variable declaration
conmmand is used to declare, before its use, a variable
to be used to store a data value for |ater use. The
hinaiyAlie endlextcautiag ap RPEBHREAGIGRFORSIHH; Heitgmated
declaration of a data type of the variable to be used.
ifedaitatioy péll alow avass biwhemaedosersite apy aufwrized system via
foll owi ngs: string, nunber, Bool ean, date, |ist,
i egtMerofit édnhgctioay Typrabsentityamessqussoeh of fivewralls,dpg-
nore characters. A nunber nmay represent either a whole
i@g, pds@G&1dONatL. AHHRRkePio GkecPiRGonfaénthilizeahdal seayity of
e elther positive, zero, or negative. A Boolean may

fheR e aRL :al?d h3SK ofcfeﬂﬁgg;stérﬁ.l se. A date may represent a
C da

specitl y and nay so include tinme of the day. A

té/(z’szﬁyt ﬁ'@@%,ﬁo& Q%,at;%m:pila%s Qémt{@rlléﬁ(:t‘ss s%coﬂb%n%ﬂﬁe%tg.%% be

epreésent an object fromthe tree
hi erarchy of the_ t onask orderin St e S
ggsticd A ETBHAGR Pl tBhpIaraoy Cghydes Bag ifpf Afkor
[0078] Wth the function call co d, a call can be
SRR otheT HeYRlRTERS T PV FOTEtS FEREAP DY A1) PO e gHS
that can be called fromthe systemlibrary may incl ude
trivelvesiacoinorandtline nrpgragewhich aken An g ALt thi prpgof a
tenpl ates, conponents, and subconponents, the
fanpt tehenad byoa useahangnwinha nwdber eframmandgite Ewpipuldie
functions for dealing with the fields of a particul ar
bfRed, t:@fiplatedd ecdniftsiiehBnSidf @i suleahporgny, tie. Tatomevsplecifed
the functions for manipulating lists of values, and

e, fﬁ{efegﬁnﬁ,rs%kne% afREChS éditipgl FIREendliuy ehidt GnsvallOIEIZ 99 the
Exanpl es of the function calls for the general
q?er}wg@mphﬁzfal user interface can also be made available in the scripting
technique via script commands.

[0076] In a preferred embodiment, script commands may be used for such
editing functions as creating new orders, editing existing orders, creating orders
from templates, adding new components or subcomponents to an order, template,
components, or subcomponents, modifying components or subcomponents, saving
orders, creating SEMI P-10 files or files in other comparable format or standard
from orders, to name a few. In addition, the scripting technique could be made

capable of querying data and making batch edits to multiple orders and templates

at the same time.



orders, tenplates, conponents, and subconponents nay
i nclude, but are not limted to: create order (to

W@ e@ane72s8 new enpty order), create order from PENPEED®E019160
(to create a new order fromfa given tenplate), open
order (to open an existing order), create tenplate (to
create a new tenplate), open tenplate (to open an
existing tenplate for editing), apply date schedul e
(to apply a given pre-existing date schedule to an
mderortemﬂates arti froma eci fied dat
Ja05700 BB ende spaipebe sermae Sr Bt an b B b fypofa
dat abase), create SEM P-10 file (to create a "SEM
plaiptextifilethat spmtaingions 9T S10IRFYIPt SPBEREAR N STERIFOmENNd may
P-1Ofile (to create a SEM P-10file froma given
ondede auvtl fereitbnistas vadatde dpdonfiomdistigrinetie funedemeall, if-
e.g., FTP over the internet, to a specified |ocation),
dedtemnentofadeor (dr@adelstetemalpemlhifei-aeatemede ranfl imgiudey €o name a
dat abase), delete tenplate (to delete a specified
trewP IRk RafidBInNdefarAiRh 2baseind i Osédat®ledlate Wefof ON80]e, a
Exanpl es of the function calls for dealing with

'da%we% Bk bR 67 RY vhIRE FétdGier DK PEvRRbId ¥ bn

create treeitem (to create a new, blank treeitem

"cfo}& hedsr%%? &ngﬁf gtz araﬁ&Pszf gg f(thgvgmﬁéﬁoe@used

exac I nc assocl at ed

A ot T B TR B L S

satisf%: a certain given criteria %‘\g gndtreel ens
(dage.lishdreBitemy AeBFing MAVIRBIESRS aroealatise PLESHo gF Jibpe characters.
criteria), get parent (to obtain the parent treeitem
ok nuMGEvBAY reRsesent pEheracRhele et frﬁcttqr@énwéerr iy peacaical size
given piece of text in all text fields within the
sphich fmay teygidhsr phsitives eenoenn Begarive.ndy Boplsan anaypeptiepens either
object), to nane a few [0081] Exanples of the function
odhd 6r fae. deddté nppyweplesdrina shedficddaycefndamay eled ireldertime of the
include, but are not Iimted to: get field (to obtain
td. Vlidd @nBf represent a list of values of the same data type. A treeitem may
represent an object from the tree hierarchy of the photomask ordering system,
such as an order, a photomask, a template, or a pattern, etc.
[0078] With the function call command, a call can be made to a function in
the system library. Functions that can be called from the system library may
include the functions for the general management of orders, templates,
components, and subcomponents, the functions for dealing with individual
treeitems, the functions for dealing with the fields of a particular treeitem, the

functions for dealing with date values, the functions for manipulating lists of

values, and any other general or specific purpose functions.



treeitemfield), set field (to set the value of a
treeitemfield), add field item (to add a new value to
wa@ameeeizsem field that is of type list), renmovect/iustods019160
item(to renove an itemfréma treeitemfield of type
list), to nane a few. [0082] Exanples of the function
calls for dealing wth date val ues may include, but
are not limted to: create date (to create a new date
mﬁth a specified val ue), date add (to add the
fled d to. a date dat tr
KRR S R N S S D
nane a few [0083] Exanpl.es, of the funct.i |1s for
(PEAFTSLICHIPIAE> CPBPRNESHS, e (FHRCOMRPNARYS AW, inglile dhug ap pot
limted to: add list item(to add a newitemto_ a
|lirgited ioh eleaterPIEpR(tR 616218 @ ALY STHILY PFAETs ﬁ’f?équ%ﬁdﬁr fromeremyplate
other itens in the list), renove list item (to renove
g ceetn f movoader o) a glvestteroplatedi epen(arderdde epen A existing
whet her a specific value is contained in a list), |ist
Srdeér)( treatd @é@plitd@o thataa abe teraplaie) comeni tamphaee (tostpen an
to name a few. [0084] Exanples of the general or

SREEIN e RPARORDE ealﬁﬁgi '39913’ dHY sdheghledes appli a gfven Ped-existing
limted to: is nu term ne whether a value is a

rHﬁltc!: sc‘f@hﬁ'l@%to aR'olr o§ tté]nﬁfaké”sttal"i‘mg?ﬁﬁl@g @]f)éc%édl'@até)c Ez?v%n()t@ save

nane a atever type or formo functlona

athé:'I ]%rexa%gtn? Pnddeg ?eshln l?gl o tﬁ%&atﬁ%s@?ér@%té XEIOI?F ]f ¥ lgq&)dcreate

ons In a st o nction

cal temllbrar ﬁt‘%gu W

e S gmﬂ@régri"’% AR & 207,88 Freate
varlablewthanewv The if-state t C
SNGLE16 Al s ghien ke e idh Y et O iEBHE method, e,
criteria.The for- or for each-statenent command al |l ows
fIP ewer ithedinear et taow enecifisde ocsien) . idelede prdst (tforeetgppqciied
command is generic |ooping construct. The include
order from the database), delete template (to delete a specified template from the
database), to name a few.
[0080] Examples of the function calls for dealing with individual treeitems
may include, but are not limited to: create treeitem (to create a new, blank
treeitem of the specified type), copy treeitem (to create an exact copy of a
treeitem, including its associated child treeitems), find treeitem (to locate a
treeitem of a given type anywhere beneath another treeitem satisfying a certain
given criteria), find treeitems (to find all treeitems that meet a certain given
criteria), get parent (to obtain the parent treeitem of a given treeitem), replace in

tree (to replace a given piece of text in all text fields within the specific types of

treeitem starting from a specific object), to name a few.



command specifies that another script should be run at

that point. [0086] Potentially, command |ines may
wappean72ssr any order. However, the order is gePer/abi095/019160

required to follow the | ogi3¢, since the conmands are

typically executed in sequence. A command |ine may or

may not be case-sensitive, depending on the preference

of the system designer. [0087] Comment |ines may be

included as text in a script file so as to inprove the

readahjlity of the_script. fil expl ai nJ - 's
AR | andusieleg 8 G rofignicafls PRETAL R SAgKSEE 0
i s being done. Typically, when co t lines are

i Fediigapmay incudss Pb%reﬂ°¥3wl¢§ 8- &ehf! ? P‘b‘ﬁ‘%%ﬂvab“& of a
i gnored when the script file is executed. Furth?r, a
seedifem fieldy senfelddio st thetvadiee ofq taeaitem Heldh @ddifisld item (o
i nclude white space or blank carriage returns to

faki 4 hewtveluehe artezitatni field thaofs aftigpef lisths remetolield item (to

i npacting on the execution of the script file. [0088]

Q&R veeRnafeat 8dm Lirtéiedn fieldwiiofpe 1i8t), tongae b fewn one
enbodi ment of the disclosed system the orders,

LEIPR R} €S, EXRRPRESNR faReH Al callsl R ARREAERIth A Rfues may
transferred to or accessed by different users of the

S%Rcf{“uﬁlm 8¢ &8 ﬁ{)?ﬁlﬁﬁ@@b: I PMENEA 0 R0 QEatlialfe@r &1tk widhSE §Rified
0 & pr

esent 1 nvention. For exanple, one user at a
front-end photo r 1Bk 1T 4L BSSCcE
tW§H§¥g?mé%?é#%ggig“%?ggﬁggﬁﬁfgﬁéogf??e%gﬁt user at o
that front-en hot onas rocessor, or at di fferent
f?‘k?ﬁ’fa-céﬂt‘]’ SBﬁ%gﬁfrﬂg’I? pﬁF‘S& E‘Iégb? L& 1R AP mtehaef%f’vf ansf erred
tenplate or order could be used.to nmake a ngw o
EOPBRL | Epmales obihedugeion s s aRYEPUatRATRs Bhiluss may
may occur by other nethods of transfer such as FTP _
pinghuwleobyt aye npt hmispdia: add list 6 ktogidsk heew degrtggelist, wherein
medium etc. As a security nmeasure, access codes or
otteatevaiterads of ihmisainagatagypnagerber ivems inethe piph) i wanave list item
orders, tenplates, conponents and/or

(to remove an item from a list), list contains (to determine whether a specific

value is contained in a list), list size (to determine the number of items in the list),
to name a few.

[0084] Examples of the general or special purpose functions may include,
but are not limited to: is null (to determine whether a value is a null value), print
(to print a message to the screen), to name a few. Whatever type or form of
functionality a user may find desirable can potentially be included as functions in
a system library. The list of function calls in a system library may be upgraded or
revised at any time.

[0085] The assignment command assigns a variable with a new value. The

if-statement command allows a script to take decisions based on some criteria.



subconponents, etc. to prevent unauthorized access
and/ or nodification. [0089] Wien nmaki ng a phot omask
w@e@e007268 ont - end phot omask processors nay not PEEYE2005/019160
access to, or know edge of 38all required information
to conplete an order. In the past, the |ack of such
i nformati on woul d del ay the order conpletion process
and require that such infornmation be manually
coll ected from appropriate sources. [0090] Under one
eritidbrren forcfachfitadh@RaBmmndNloWATor S1fbrali3h & BRLIAN
is automatically retrieved, at least in part, from
otspedifi&dlili C The Wi t ' i rRtion a
o TR The W ol B bt LR inBfide
fr = CEesSsSor. r exanple, i.n the
A R e R P A T S
a r bch ar overn by a first set of rules is
ugzﬁ’%? ab@‘%%%mt’ﬂ@’ ?‘FB Diﬂae%ﬂﬁﬁ BrREek IhR e elehr Howaeer, the
daRz procesa&n% nec aqjsn1of t he present invention can
aQtEL S EER'Y 1E8pis Lo fpfay th logicppines e conunamdsainé hipically
to search for this required informati on. An exanpl e of
s G¥§Fukeddasaaueaicei Acomsnand lingghayder 1Bey udrhhjsectssitive,
whi ch enabl es users to sinultaneously access |nternet
s Hependingemthegusferdnet 0f Hetsystamdiestgher, i nt er nal  and
external resources as if the content existed in a
s10@8%] | ocatdnanemrithet tayaekageddddOerBihi0Rrips Helsods o
shipping information, in a format that can ge accessed

bimpriore thefre g4 1A -of ke dchips fiIRHBRbRinih O AR inﬁﬁ{zé RBlguage
woul d send a data query to thée data-service seeking

spegl Ehg]isﬁ,hlih@sﬁialﬂget‘eﬂtdf %%é gshﬁiﬂggaa%ng? g‘_yg}/cgll l ’?‘gﬂl%b({ﬂ%%“em

t he phot omask bei ng  order _ a=serv
It fﬂne%s;bgfl Iingg{%flgg rl]I,:l g\%ﬁl{l@h%%tbggmt%fgﬁﬁgﬁ 55{51:1) gg ?@ﬁ)&ﬁ \9vhen the script
RSB0, MR AR BT TR R ot
white space or blank carriage returns to facilitate the readability of the file
without impacting on tﬁe execution of the script file.
[0088] Once generated, either in whole or in part, in one embodiment of
the disclosed system, the orders, templates, components and/or subcomponent
may be transferred to or accessed by different users of the system of the present
invention, or different systems of the present invention. For example, one user at a
front-end photomask processor may e-mail or otherwise transfer a template or
order to a different user at that front-end photomask processor or at a different
front-end photomask processor so that the transferred template or order could be

used to make a new or modified template or order. Of course, such transfer may

occur by other methods of transfer such as FTP protocol, or transport on a disk or



al so be applied to such information as | ogistics,
i nventories, supply characteristics, equipnent

w@r@oloat2sg i ty, run times, tool up tinme, |evel POBRUSIQG5/019160
capacity information, or asy other such informtion
that a front-end photomask processor would desire in
order to prepare a specific photomask order. Script
commands nmay al so be created to access data through a
data service or otherw se. [0091] The dat a- service may
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etc)? Q{ou gh an interface known to both the

apPii RAUta8H 2656t WaPEkagiedgreofdall zequbed infermatinh waromysete an
any nunber of acceptable protocols, including, for

ﬁ?ﬂ én thgapgst, thpdackxfsmibGnfostmxtibn wisiM delagt the oFter completlon

data service may search (e.g., by query) these renote
sysee@nsarfdorequire thafsochmaiféramatinatbe avaiub AP b 6lldetedt i appropriate
front-end photomask processor, and if avail.abl e,

r abuicessre such data. Optionally, the data-service can

be configured to verify data, if so desired. The

d40098¢r Vi C@n&er%@i@ legifbolBdIRI3F 8P SFBnp ﬁw@?tri]&{ HERR S rmation is

based on the user's desired i nformti

| Qgt(ﬁﬁdti‘&?’]ly ?éﬂHB}e)ﬂ aPleQG§7 éx’? qfréljn rEgﬁ'ler %&rc%s 4 ﬁﬁ@ve iy

nber of "possib e parane er’s

roc si ze, steppe
%rﬁgrn“?f pﬂgﬁge et R E B By B3y Obye Rt ke Gomt-end
s¥ﬁnen1F %% erat ons per f or med by a person via
?:SBH‘ ERIOChRar ol T eypighafeth énfpepaian required to
Igast part, in an autonated manner; that is to say
e entere 1nto an order which are governed by a first set of rules is unavailable to

the front-end photomask processor, the data processing mechanism of the present
invention can access a data-service that will provide the capability to search for
this required information. An example of such a data-service would include
ServiceObjects, which enables users to simultaneously access Internet sites,
databases, intranets and other internal and external resources as if the content
existed in a single location and to package information, such as shipping
information, in a format that can be accessed by other programs. In this example,
the application would send a data query to the data-service seeking specific
shipping options that may be available for the photomask being ordered. The

data-service would, in turn, send the requested information back to the



wi t hout human interaction. The invention may provide
access to this functionality via a plain-text

WO p@b00258 on set or conmand |ine. A plain textPCT/US2005/019160
instruction set is a high Hevel programm ng | anguage
whi ch can be interpreted into the application
progranm ng interface to instruct the application to
performa series of operations. For exanple, a conmand
line stating "repl ace device name 'Device A\ with
deyplietinamehicibewubdtiBn'preddd shdbénfoematicota the fsystead by
a user at the front-end photomask processor's network,
ophatsnesR prozatsby using det ipliesticab ader Mbenof dwea-syisicesrcould
receives this command line, it would replace the

dakbdR ApPNR okueh $iFeAhitich 4538'%!5% emOént@ﬁ@lﬁ suppll Rhibeeristics,
new devi ce nane. O course is is nerely one exanple
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wean |n1t|ng wi thin the scope of e presSent

Elsl/fgp{‘lét%{}l p(ajlﬁ), tﬂ‘e%ﬂllﬁﬁ)rmoyﬁlafs?%%??néngflo%%%s? rocessor

OtOﬂHSk processor S SysS 0 acce

st TSt P SR 08 o

execut| ng an operating, system corrmand Aut omat ed
i YR ea‘%r?%ﬁg i Reces Jasn et dag SR Of AR Wisser s
to any_authorized systemvia an existing network

cdRR8di on Theydsiasarvise sayibeyosasedseihes lenalin onghe front-end

firewalls, log-ins, passwords, etc. can be used to
ppboatask hs)ccsmf’:% ctemptjltat o1t netwbrk, herafadtelysen amedfrossdad
ordering system [0093] FIG 7 illustrates an exanple
obhv@niaok praqeedserd vmrler provegdingenttempéind hay atgéld aedesddata from
features of the present invention. As shown in FIG 7,

t By hupBeesdyphot RERIK cRhPEESSRfemkk@.gNake IdpsdRl JeRbraN

its conputer systemor network anorder processing

SX%BMe?%t&x‘PQﬁé ERE‘E fikPs LMo RESS SR, 't}{JeVé‘d?ﬂlerFnt sipplier’s

user of 'S sys |nput a partial or co

QI%E)UEE' S);S?ém ltﬂé Shé)t%n{algf nﬁﬁﬂﬁg{urg% %Hp}?&q system, etc.) through

an interface known to both the application software and the data-service, and can
use any number of acceptable protocols, including, for example, SOAP, XML, XML-
RPC, ebXML, HTML, etc. The data-service may search (e.g., by query) these
remote systems for the information not available to the front-end photomask
processor, and if available, retrieve such data. Optionally, the data-service can be
configured to verify data, if so desired. The data-service’s search mechanism may
be configurable based on the user’s desired information (e.g., logistics, supply,
processing time, etc.) based on any number of possible parameters (e.g., costs,
time, front-end photomask processor name, mask size, stepper equipment to be

used, etc.) provided by the user’s system.



above. A file 130 |ocated on the front-end phot omask
processor's network is used to create or nodify the

wo eovploat2es or order. To the extent that any i nfBCTEE20051019160
necessary to conplete the @tder is not inputted
directly by the front-end photomask processor, such
informati on nmay be automatically retrieved by the
order processing system 100 automatically fromfil es,
dat abases, or other electronic information avail able
d6092d f r onll opactiphopafmsied by aceessor vis praphicd ueen iaterface
systemexternal to the front-end photonmask processor
\nid yCdl s B pérgormtaeie sslkedst e it ghyan dutemh A endnefothert is to say
suppliers or vendors of the front-end phot onask
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dat a- servi ce system The front-eng phot omask processor
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neceSsary to conplete an order, so of the
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an external programinitiate rocess ich wll
HoGhitrina e S arai 1 RS E St aiseles Wavi ng
to access_the graphical user interface of the order =
FPBEA9BS- nEOISSHTPNS, a8 MR IS HER tien T e RIAGHEViGS Nams, Drvice A
the infornmati on necessary to conplete an order is

metly f ewesdname Meyice i oy ksk ke seastosips spstemby.a gugeat the front-end
dat a- servi ces system 120 queries configured resources,
shotonask pad@ssuipmeivenrk, ok amandjcallhiasc dewided begovef d¥hen the
exanpl e, suppliers or vendors of the front-end

pYemrasdivep thicesmatand Tive, daloaldeiplkce ele darsdecandeD a8 pecific
al so gather information fromthe front-end phot omask
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relating to the manufacturing equipnment to be used to
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use on the front-end photomask processor’s system to access this instruction using
any programming language capable of producing an ASCII or binary file and
executing an operating system command. Automated implementation will allow
access by authorized users to any authorized system via an existing network
connection. Typical security measures such as firewalls, log-ins, passwords, etc.
can be used to protect the confidentiality of the database and mask ordering
system.

[0093] FIG. 7 illustrates an example of various potential embodiments of

the automated features of the present invention. As shown in FIG. 7, the front-

end photomask processor 110 has installed on its computer system or network an



140 is generated which is sent to the photomask

supplier 150. [0094] The execution of any task in an
waoedoeoet2esl nanner, may include alert notifi catPoOnusfo0s/019160

any systemfailure or procd2s invalidation based on

either sets of rules. Notification is configurable by

the end user, and may be in the formof enuil

nmessaging, log files or database entries. In one

enbodi nent, the notification feature automatically

gendar grecesangressan d 06 eotsidrentavidh sierprbsent tivehiich. Qfusdr this

names of people who will be involved in the ordering

okydréra npyoihpiies lsartihnbiScathSéte iobdirio® RethbRite ©idRe Banner described

established by any predeternmined criteria. Once the

NMBsSAOA fik BRNBEALEUn (RAGHnNSIISHOORadsoflsSErFd RWbANs used
list may be automatically notified that an oré%r for a

PROLRARSY MAdiAPAEIABAR! &l difler. TNt HER AT MR ion
include e-nmail”, beepers, instant nmessagi ng, bi e

tel ephones, t me a.few. This automatic notificafion
o5ty £ porp el ocr i prarayt iRy o 1B bgt-61

phot omas rocessor's network or even the )
PRACIPEES PECFP—%SO&@P%mforél??aloeaénwbeg@wg@tlwlygﬁw@@by the
that the front-end Bhotonask Frocessor desires. This

e REARHIPEOCSRRE e sifar 1B avtopmtied]yAfsomifiles; drigbassst drevther
present invention and is nerely illustrative of the

t gleetrofic ffoimatien amilably onehe frhat-erghphdiemasicpropessart system;
with the present invention. [0095] Upon notification
ofrotrha sysrezpaxtetinabmo dfe feormewnwd phorondiskipeckepdon twdnidsdan be
order, the present invention can automatically forward

t Beceoded @Embeely; Teorpbat ermuske AMPLER G Wekdors bf thedrdiilefl S
are present, or may wait for authorization froma user

Ophéibfabk PFYce KBH e RINQIHIBFK aBH%Qﬁﬁﬁfgh%y&ﬁ:?QEri\(ficE system. The

errorsare identified, the front-end photomas
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errors, nd continue to process e ordaer In a norma

nner . . .
rrHecessary to complete an order, some of the information necessary to complete an

order with the remainder coming from these other sources, or through an external
program initiate a process which will automatically generate a complete order
without having to access the graphical user interface of the order processing
system. In the embodiment shown in FIG. 7, the information necessary to
complete an order is retrieved from a data-services system 120. The data-services
system 120 queries configured resources, such as data suppliers A and B, which
can be, for example, suppliers or vendors of the front-end photomask processor.
The data-services system 120 may also gather information from the front-end
photomask processor itself. As shown in FIG. 6, information relating to the

manufacturing equipment to be used to make a photomask can be obtained from



Alternatively, the data can be automatically

conditions to correct the errors. [0096] In another
weniwedioTresit, an i nconpl et e phot omask order mayP@EUS2005/019160

generated, including desigd3information in a format

whi ch can be transferred to the photomask

manuf acturer's processing systemto allow the

phot omask manufacturer to verify the validity,

feasibility and/or desirability of the design, For

ethamrefacurfer viatdagmderploes systesk 1 H deeeesyl thempcessamist er

a partial photomask order including fracture

i igdridacibh dnetiidvied andentated heo theepropansmiplatechrt ardehdocument

phot omask manufacturer to be analyzed for validity,

f eapiskiehérhiedangicRlis #a6id @biphbiomask stpigiepnoposed

design. This could be done either automatically as
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recel pt of information regarding a proposed partia
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nrormati on nece to sub racture 1 nstructions

to. a,phot omask supplier for further l.ysi.s, and

0 NN gogn e Shissa @y b eiEisefrienrbd Mg form of
phot omask manuf act urer t hen al so _propose
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desi rabl e fromthe manufactures' perspective or = =
ondréficariar featire augayna tically Reneratep R HESTASS AR Hewribugpn dst of
anal ysis may then be transmtted to the frontend
ptietremes f pece sdorwiddepnvadvedsipghepradesing fof therpdrotomask. This
consi deration by the frontend phot omask processor on
whigtriterioh disgeanfber aseabiisivddt by drtyeprededenmioed omtiify Crige the
proposed order. [0097] Preferably, each of the
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is stored in a database, but may al so be stored in
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users can search for a particular tenplate,
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This automatic notification process can be set up anywhere in the front-end
photomask processor’s network or even the manufacturer’s network and be
triggered by any step that the front-end photomask processor desires. This
example should not be treated as limiting to the present invention and is merely
illustrative of the type of notification system that can be incorporated with the
present invention.

[0095] Upon notification of the preparation of a new or modified
photomask order, the present invention can automatically forward the order to
the photomask manufacturer, if no errors are present, or may wait for

authorization from a user of the front-end photomask processor system. If errors



dat abase or other |ocations. Using the search engine,
the user can |l ocate the appropriate tenpl ates,

W@ vpommst S, or subconmponents, etc. that are neeries2008019160
generate a photonmask in a particular order format.
Once such tenpl ates, conponents, subconponents, etc.
are | ocated, data relating to a photonask order is
entered by a user (typically, a front-end phot omask
processor desiring to place an order for a phot omask).
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exi sting phot omask orders for the purpose of
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standards_to pogglete an order. Additionally,
f BerraleAdinplvgingrriesien priotaaiar i afasmpt whichtcan hakrangferred to
data entry errors, and thus, nay provide inaccurate
i Afeophreaemank, mefmtuhien’g Ipcheasirig' systemarochlbec dregpheaimadk
rul es are established and stored on the systemto

enmunéacturedt totveefyf thevaliding fehstHioyask,/ qardeeesisibty dnhetesign.
conpl ete and accurate data into the tenplates and
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proprietary photomask order format. [0099] In th

PhEfS Hcﬁﬂi %‘h@&hf@mtru&ﬁ%s WHiEH cor®d orehy b%%eﬁ‘émﬂ{eed to the

establ i sh to ensure that a user I nput a necessary
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i nput, "can" be input and/or "nmust not" be input into
eRaposed partial photomask order, the system could generate the information

necessary to submit fracture instructions to a photomask supplier for further
analysis and evaluation. Upon submission of the information, the photomask
manufacturer may then also propose alternative designs which may be more
feasible or desirable from the manufactures’ perspective or otherwise. The results
of the photomask manufacturer’s analysis may then be transmitted to the front-
end photomask processor computer system for further consideration by the front-
end photomask processor on whether to go forward with the order or modify the
proposed order.

[0097] Preferably, each of the templates, orders, components, and

subcomponents, etc. is stored in a database, but may also be stored in other



conmponent and subconponent of a tenplate or order, as

di ctated by the specified photonask order format.
w@daeionsal |y, the first set of rules shoul d beCT/US2005/019160

configured such that they whll require the user to

enter information into any other conponents which are

required (as set forth in a particular standard and/ or

proprietary photomask order format) to conplete a

phot omask order. [00100] Thus, for exanple, referring
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aospoaeniaf aubcorapendnits rtcd atealocabed; alach reddring tora pHuitGmask order
exanpl e, when a user seeks to create an order for an
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invention, the rules will (1) require the user to
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t hat _once the user has conpl et ed enterlng all the
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complete an order. Additionally, front-end photomask processors are prone to

making data entry errors, and thus, may provide inaccurate information.
Accordingly, a first and second set of rules are established and stored on the
system to ensure that the front-end photomask processor enter complete and
accurate data into the templates and orders, as required by a particular standard
and/or proprietary photomask order format.

[0099] In the preferred embodiment, the first set of rules are established to
ensure that a user input all necessary data to output a complete photomask order,
as specified by a particular standard and/or proprietary photomask order format.

Preferably, the first set of rules are established based on the requirements of a



subconponents of that tenplate) as well. Simlarly, if

the standard and/or proprietary photomask order format
WO e@aioorss t he entry of data into any other tenmptBUSR0$/019160

conpl ete a photonask order 46the first set of rules

wi Il guide the user to such other tenplates after the

user has entered all data into the Array Registration

tenpl ate, and pronpt the user to enter all required

data into such tenplate(s) Once the user has entered

ds:e?earcrzlt 4 phg)lttlfmae qth rlefgogm?rl1 1§§?g§%&1 etbg?lgsrt swt (l)fl rupe% dictates

en data accordi n, the se nd set of rules

v bEheodt pspon e Trvtn by denta S50 G atistingle ba SR oD ach

the first set of rules of the present invention ensure

tgPARPANRRL fbsubspmpprent Rha F@%@é@é}rm?ﬁ 8% fistateshby Hiegpecified

the appropriate tenplates as required by a particular

lsarvolanek orley frmpr. ofid el therfisitset of dssaharld be configured

phot omask order. Put another way, the rules guide a

uskeh thainbeyghill fequive doessr af ergertiefarmg tiph ditoraag lotlearder

data to ensure that all necessary order information is

edvingsentsWitich b reguipddatae set fHAR 102 paAdt@idrisemahtdyand/be

system and net hod al so provide for a second set of

rstoBBie ity ShbrEMas @rdtem)trmat) 4§ @bmplRRUA Pﬁéﬂo%ais]a ofdbr.
accurate and proper format, as specified by a

pﬁfdi(%j' ar Taban %%%n@ﬁ@’r&érr QB aBiea, % ﬂ%'?gé&%&‘nd%w‘éfder

format.” As note eac conponent an
f)fbﬁggﬁ?ggenq%nr%fw trgs ctatt ?he!t ﬁ’aﬁglf " tS%EIQYe ‘?ha%%li IEAPSM

ape: Patu st e Crl%aLilemawg%%atafm%ibser%w%ed die to die

est abl i shed for each tenpl ate and order that indicates
tigspestion da mpebeBovided; azﬁcae éxflaeanpeiks Ripgidedcul ar
tenpl ate or order "nust," "can" and/or "nust not" have
ahqrardinglyl mulesare estphlished and asseuintee avigythg aparapriets wmplates
standard and/or proprietary photomask order

(and components and sub-components) which require that (1) the user "must"

include placement data and critical dimension data; (2) the user "can" include die
to die inspection data; and (3) the user "must not" include die to data inspection
data. Accordingly, in this example, when a user seeks to create an order for an
EAPSM using the system and method of the present invention, the rules will (1)
require the user to input placement and critical dimension data; (2) permit (but
not require) a user to enter die to die inspection data; and (3) preclude a user
from entering die to data inspection. Additionally, the selected order format may
require that, in addition to the Pattern Data, Array Registration data must also be
entered to complete a photomask order. Accordingly, the first set of rules would

also be configured such that once the user has completed entering all the pattern



format. [00103] For exanple, referring to Table 1, a

particul ar standard and/or proprietary photomask order
wo cooamb726y require that (1) the data entered PET/OS1008019160

pl acenent tenplate "nust" B2 an integer; (2) the data

entered into the title tenplate "can" be a string; and

(3) the data entered into the critical dinension

tenplate "nmust not" be a string. Accordingly, a rule

is established for the placenent tenplate which (1)

r [ . r .t o @n i - 1 | acenment

¢ GBS St B gl B TR A o dep by AT R B

the title tenplate;. an 3 revents the user from

ot ebeh T s i A 0D eh, oM GBSy L Resronding

tenpl ate. Thus, as should be_apparent, the rules of

t ﬁgpméﬁ‘ﬂtsi et depplag as meth rﬁgmﬂefllaé if g stagf et andfer

appropriate type of information and data type into

e REYPriesaTy IPhpwmask osdari fperptgqueirgsane frwy af daa drfdang other

and/ or proprietary photomask order format to generate

ateghplhtesas koropder a photootableordenrtts firdt ket feclendild gtiidefthe user

rules only permt the user to enter a certain type of

dab sudhnitberaeinplpésadfeer tharakel s enteedutieddthentpdssaRul ity

of having design errors and/or data entry errors in

t hegmrm&nqﬁatp,l &fd POnibt P0G QIBS Knief 8 Fequir@@ 4A8 intdsi@h

preferred enbodi nent, the first and second set of
" WifSla e CTOREdh D GER IS BhErdl &AL G IR Rk I&Hh]
sepa?gtgﬁy. As notég a%ove{ tﬁg ru?eggﬁﬁygﬁggg?%?ggELma
el her Lnt. VAR h e r . external ly fromthe
AT phANED R et e e B ey T e e d € i
(e.q0., as a databas an .qbject-oriented class, an XM
i ﬁ?%:ec‘é‘{‘is.fﬁt OE BUEHe 0el§<}ﬂ§$@3>§h% may be adapted to run
OE anﬁ nunmber of pl at f or ns, dependLn% t he preferences
of0Q10dL,  dhyscis shoulshhe aparsiét lBefirgt setstfgiileg obtherseseat
however, that a single set of rules can be created and
siyieadon ensure that the user enters the necessary information into the

appropriate templates as required by a particular standard and/or proprietary
format to generate a photomask order. Put another way, the rules guide a user
through the process of entering photomask order data to ensure that all necessary
order information is entered into the templates.

[00102]  Additionally, the system and method also provide for a second set of
rules which ensure that a user input data in an accurate and proper format, as
specified by a particular standard and/or proprietary photomask order format. As
noted above, each component and subcomponent of a template is defined by a set
of attributes (e.g., binary, string, integer, real number, date, Boolean, list, etc.).
Thus, in a preferred embodiment, a second set of rules are established for each

template and order that indicates to the user whether the data entered into a



provi ded that such single set of rules ensures that a

user both conpl ete photonmask order information (as
walemenotzesl with reference to the first set of Pal/Es3005/019160

and accurate photomask ordgs information (as descri bed

with reference to the second set of rules). Further,

the first and second set of rules may be conbined as a

single set of rules in a simlar manner. [00105] As

not ed above, the present invention includes a function

to as ociat? specifi

f. " lt d T tl
wrrRe S rntest BEReL (b T E AP PR A Bl o il fer
T, O BRI HaEEn G S P RGP B Pt g e sk order

provided in the formof a softwarebased application
ifesmat.l ed on the conputer of an entity desiring to

pl ace an order for a photonmask, such as a

sE0f 1031d uc For exvarplé, acteurieg to Talllé kea phidicyal sandard andhess
software is not dependent on a given phot omask
ngdplisatupestomastasrdbaformat myy peqirshat Ratthedatateneered into
software of the present invention can be depl oyed as a
sthafla @eReteaffAte emapP bk Gatineger; 82Nk darkerdestihouheditde
application, or a web-based "thinclient" application.

Peﬁ{éﬁgt@b&%" bk A& SR bHAIS) 1R ddtd bitéRA ihd tAe critical dimension
cllen

t-server system wherein a graphical user

ijtge%ni)rlétgcl%ugtenég% %eb£ E}?ing.ln iAt%E(Sr)jin 10661 Eﬁiclllﬁﬁ‘ﬂeﬁ &lritheves

roma ase e server. In a cases, the
front-end photo SF 0Cessor runnjn : of
(B BPEUSHPPHLBRCT SR raurar ekt (aaho TR s o
login to any external |ocal area network. of a . )
PRIGE SRSk 21 s 6 srrded et Ao o sfore plae
manner in which the software of the present |nventjon
aarwb 63 areeenspideuserdTom eateringastape e fhe ¢riieal dimsgsica
now described. In particular, since the tenplates are
hiegraehiThas, as showd be epparsht, dag mlessefdhe plesertrinvegfiog ensure
tenpl ate
that the user enter the appropriate type of information and data type into each
template as required by a particular standard and/or proprietary photomask order
format to generate a photomask order. In other words, the second set of rules
only permit the user to enter a certain type of data into a template, and thus,
reduce the possibility of having design errors and/or data entry errors in the
process of placing a photomask order.
[00104] Ina preferred embodiment, the first and second set of rules
described herein are created and stored separately. As noted above, the rules may
be stored either internally in the system or externally from the system in any

different number of dynamic formats (e.g., as a database, an object-oriented class,

an XML file, etc.) so that the system may be adapted to run on any number of



is interpreted by an associated software object. In
the preferred enbodi nent, rules are enbedded within

w0 b@esof2ssvar e obj ects and are responsi bl e for PEEUS2005/019160
assenbly of the data enterd#l in the tenplates. These
rul es are constraints or instructions, such as an
algorithm and typically relate to one or nore
attributes of the software object. Accordingly, with
this arrangenment, it is possible to enter a conplete
and accurate phot omask order as the rules and
Plefisras slepanding P prgfarences 9r 55 enaf @R WPmated gryiem. It
other. [00107] Additionally, the systemis preferably
ghonild beinei@dt bowesrem that deinglalsetsofankes campe ateegedtamdixeored,
separately updated should the need arise. In this
peyated, thathench wingkidet sf andanduneh diao raskr st @b mptaterphiotbMask
known as the SEM P-10 standard format. However, it is

artlelr Gifpah &b A9 Ueasibbe WiMakRY a0 AEVRRERS ofif Bed/RAR, 2
new standard format nmay be devel oped to cover these

SAPNE BRotork bR ’inﬁ)ﬁﬁéﬁ&ﬁﬁaﬁ REs Gk Sth é@%nc@'t{) l@)]/e second

standard fornmat. Additionally, there are curren

SERILY r&E%.e rFuirtrfln%F rtﬂ@%i}sl? gﬁb sg‘c%)ﬁg' &roq rl?lreg fa fb%rc%tb' etdré%ta
are used by phdtonmask nanutacturers overseas. W th
i s expected that these

t.he1 SEtI):\/If P: 10 f omt , It
TREEA ARGl TSIFRN f SPHMTIWNEl al so change or be repl aced
r tinme. Thus, the systemof the present |nvention
%M’%Ls Fomotggkabayey %Fyrﬁssnuga&%}t@ntlﬁﬁug%ﬂ glinggiep to
templ ates to nmeet these changes. Mre particularly,
235ecipierspecifin frss apd aerosa sers of ryle wish spesifisrtemplases, yo ensure
stored as separate files fromeach of the tenplates,
Whiait ¢ phatroendsk ordaris a¢repatedirha seroplett ansl avepatamenhérl és the
By keeping the rules and tenpl ates separate, any

predkérfddeatbatimeng nids Widctiohdirg isproetiéd it theoitnhef ®tdferare-
In this regard, when the rules or tenplates are

paxdd appldeatibh efistalwd dn e cBApOREBf APEntdy GIREiFiak & pMee £96Rer
change to a correspondi ng el enent where none woul d be
foR Qi ghRtSRadRY sch&s R R¥i Rl Betb R M B cturer. Unlike the prior art, this
software is not dependent on a given photomask manufacturer's manufacturing
process. Rather, the software of the present invention can be deployed as a stand-
alone secure application, a network distributed application, or a web-based "thin-
client" application. Preferably, the software is utilized in a client-server system,
wherein a graphical user interface (e.g., the client) connects to and retrieves data
from a database on the server. In all cases, the front-end photomask processor
running the software of the present invention is not required to access and/or

login to any external local area network of a photomask manufacturer to place an

order.



nodi fication. Additionally, by storing the rules and

tenpl ates separately, the possibility of the
weewanorsce of a system seize-up (e.g., where PCT/US2005/019160

unanti ci pated changes to ad0enbedded or inner-nested

el ement m ght cause an unanticipated failure) can be

avoided. In this regard, if rules and tenpl ates were

not stored separately, independent nodification would

be i npossi ble. Each of the existing tenpl ates, of

ich there could be thousands if not nore, would then

%Pel bel MpoErRREHN sk fhgsaltwgre oS thepresert inventisaw

rules. Thus, as should be readily apparent, the system

AEPciBesHpacite relpewphepedific tempéates io novglesgibdd ntpediautar,

any one particular standard format, but rather can be

siskeltlye edgptesartechiemnthicabrdlkctidrs of dga, eadeetment ofanymplate

current or newy devel oped standard photomask order

fiotn@pret&l by hatsspciatedf dobiarestgeddh ot iegsKfepled CRFFOAmMERY

change its proprietary order format to neet any

GORBgRSerAbGRIcH 3li8Hn W bR Q@H&& ORITERL S5 R nsibPfo? ViR
technol ogi es. [00108] To nodify the rules, software

ORI o ffHE d%Fa]E é}RE}eﬁhﬁ@hﬂég@}&&?tTﬁeE@erﬁ R c%@%%agéﬂg ¢

thereih may arfect one or e of their attri
thelr..children or ;other rules.contained within it. |n
AT el 9 ok, e B Y R0 sttt b of
rtain specified attributes.are affected by rules.
it 0Ty DB, oo Rl o b fuCH EarBemeat. deimpest B fo anter
hi erarchical in nature, they know both their parent
SABPESSE fft aGsurase pBeigmagk grderay theiriies and kemplatsisiaset | s
nodified, it notifies its parent of the area, rules,
@PrEpPriatehlasseciatapadtheehcbypthdie change. As a result, any
changenmade anywhere within the hierarchy of rules is
100384t e Additianadlly, theesystamiis prefaably yonfdneed o perinit the hales
rul es have the capability to enforce the addition of,
@nd térepla oy Bé sefarat@lyyupdbidddhelle menhecdl arisee 1P &€ Rdgard, the

Thus, within the application, each

current standard photomask order format is known as the SEMI P-10 standard
format. However, it is anticipated that as technological advances are made, a new
standard format may be developed to cover these advances, and thus, replace the
current SEMI P-10 standard format. Additionally, there are currently many other ‘
international standard order formats that are used by photomask manufacturers
overseas. As with the SEMI P-10 format, it is expected that these international
formats will also change or be replaced over time. Thus, the system of the present
invention provides for the ability to update the rules and templates to meet these
changes. More particularly, the first and second sets of rules are preferably stored

as separate files from each of the templates, which are in turn also each stored as

separate files. By keeping the rules and templates separate, any modification to



object is individually updateable or upgradeable
t hrough subsequent rel eases of the software.

w@daeisal | y, object parents maintain a standee™us2005/019160
collection for each type ofSichild el ement, which can
be added or renoved while the tenplate is being
constructed. [00109] Tenplates can also be nodified in
response to a nodification of a standard and/ or
proprietary photomask order format which requires the

addi tiqgn of new attributes and/or spbcomponents to the
s iy be HEPGinuhs RS AS R Blaard RABTRASFGY o fotplttes
the new rel ati og’ﬂ;i ps are defi negad_f or aff:f ect ed
cHRPMHiads there el be 0B AsAD M cntosrelatiye sedr FiANSS 19re
dynam cal | y added to the existing rule schema. [00110]
Teorespastingelemeniey bere digng mestld be ingicapddyeiiie nraxigrts fpgture
the followi ng exanple is now descri bed. The current
SeMifieatiod. stdalititanadlyy lgsiorieg thehrates ang iemplatesisepardealy, the

i ncl ude, anong other things: Mask Order[ ], Mask Set [

1 poshibaity Elthe Bedurtamct of a speiein Beité-ap e P fvilteré unmnticipated
Thus, according to this requirenment, the foll ow ng

t @ARba! 8 e \Watedd&Bo£TinaRhésdtEd emSeith@he b usteiPhingcipated
Sem MaskSet Tenpl ate, Sem Mask Tenpl ate and

%%nhl%gkélﬁpgg‘kgm %ethis/gggdraj @ pakd yn@] f%n{eﬁggég w@mggtes@&@@

set o or eac t hese tenpl at woul d

?sﬁé%glgltélgqgcﬁjefpe ﬂegntrgé%fl&{tﬁmvw&ggﬁg érgﬁés%ibﬁ%lsﬁa ateoaf“atﬁég)%i?tgng

0 eath'o ates an e of

can be entered into such tenpl ates. However, .af a
Geleioho i hiihgotiite SBTRE: oy FRG AT G dhebhave tobe
replaced by a new standard that requires a .
apeditige Mehividuatly je inglide Eneinewy Riesy digf-aasshopld Ry readily

Sem Pattern) could be nodified to include, for

eappaping, the sysigm pod medherpisthe presem) inkgHsene net kigited to any
conformto a nodification of the nmetrol ogy aspect of

t dree [BENCUlE s@rstaech flamd s, bAd da theoeeal Heyeasidy adapted to conform to the

requirements of any current or newly developed standard photomask order
format. Similarly, a front-end photomask processor may change its proprietary
order format to meet any changes associated with new developments or improved
technologies.

[00108] To modify the rules, software objects are established such that the
rules contained therein may affect one or more of their attributes, their children or
other rules contained within it. In this regard, the rules are established such that
only certain specified attributes are affected by rules. Thus, since the software
objects, like templates, are hierarchical in nature, they know both their parent and
children. Accordingly, any time a child object is modified, it notifies its parent of

the area, rules, or attributes impacted by the change. As a result, any change



new tenplate could be created to conformto any newy

added aspects (e.g., registration) of the new SEM
waet@adends Sinmilarly, the already existing firBCT/aRINN5/019160

second set of rules could 152 adapted to neet the

changes associated with the nodified CD conponent

aspect of the current SEM Pl O standard. Additionally,

a new set of first and second set of rules could be

created to conformto the nem1registration feature of

ﬁ)% eglfelév\g vtf‘xz]ga thea ﬂ%rarL%a% rlle e%!g];!éa(i?ci khqgld% ﬁ]% tire
pecific entr cIu ed | a | ar nunber

PR et Castuce mies Rt cabdhuly S s e 2egfion o pr the

particular, in_one enbodlnent of the present

remeval phany ghid glenrent gt shepaggnigdbus, iwithiplle anplicaing, epd

speci fic data or objects deened desirable for future

abidet ie ndividnalhyurstageable on lg}gmadﬁaéb thrayigb sHgPQyent releases of

subconponents, etc. The various orders, tenplates,
degofrnant. SAd ditibaaliyy obgat sarewts cnainwain alstahdardicobeatide far each
reference to the specification grades file for the

g@%QJffchi@d drbient,hetiieh Bar PEbé&hd @fresbodd WHilé e ©p@BItd isheing
In this manner, these referenced specific data

P5nPRi-REt S can be updated in a I arge nunber of orders,

tenpl ates, conponents, subconponents, etc. by merely

ggggmg tﬁ%@g@& L4 g% be qu‘?]‘il?e‘i*l‘%ﬁ régaoﬁse {2t &%Hlﬁfcm of a

e orders, tes, nmponent

g%ﬁg%%ﬁ?g%ﬁffgﬁte%& p ft%lrn%nlg g1 For}rensa?%fv%Pc%cljeéulgesqﬁé 2d&ifion

y include a stand rd crltlca
&I e Stbues andifer W%e@éatt%iusr%@wa& EDI)S @aﬁ sgrplates.
EJhot omaskf ront - end phot omask processor at a gi

srch ipgandes, hR GeBnEAiongt PYrSigineditr aHeesd f%mponems
devel op, the acceptable CDline width will likely
andiér gobonearmyests aRdiresr rul¢sare danamigaiboaddedito iteruenistipg rule
updat e each order, tenplates, conponent,
schema.
[00110] To illustrate these features of the present invention, the following
example is now described. The current SEMI P-10 standard requires that a
photomask order include, among other things: Mask Order[ ], Mask Set [ ], Mask
Definition [ ], and Pattern Definition[ ]. Thus, according to this requirement, the
following templates would be established: SemiOrder Template, SemiMaskSet
Template, SemiMask Template and SemiPattern Template. Additionally, a first
and second set of rules for each of these templates would be established which
dictate whether data must be entered into each of the‘templates and the type of

data that can be entered into such templates. However, at a later point in time,

the SEMI P-10 standard may be replaced by a new standard that requires a CD



subconponents, etc. that specifies a particular CD,

the use of the specification grades allows one to
waip@aner2e$l y one specification grades file, aneCT/O81005/019160

all the files that refer té&3that specification grades

file wll automatically be upgraded. O her exanpl es of

appropriate variables to provide as specification

grades in the context of a photomask order include:

measur enent tolerances associ ated with mask attri butes

that need to be nmet by the photonask manufact urer tf

SREWPEERth d histke ﬁé@tleg Eeﬁbpl?tﬁbfﬁ 8- e?fNBABEEAgSRId be modified to

processor specifications; acceptable defect rates

andude, derenkamiple araxiticabdimension E6D) ¢paRPanEaHta eoNbThista by

t he phot omask manufacturer to ensure the mask neets

tnhedificavion-of e pleobbrgRskpqet ofcths SEMI $Pcianidert. i Addtionally, a

materials (substrate, pellicles) associated with the

MRaufeapldte eowltl Hehwénedakenidial torng tnemdehddpded speots (e.g.,

| evel s paid for and expected by the front-end

RBGLQRARHY P HIRCESH SEMI3GAAMAL ISNgilary, QBéTBItrém? éx[l:ﬁhglﬂks@gnd
pricing and billing/shippi ng |nforrrat|on ront - end

RBQIAMREKS RSB SRS hith BB RUSLarBd with the
contact nane an one nu ass I nes or
n? ecﬁtigéeﬁlar%ﬁ%lorﬁgﬁ Selr(sle)g:l‘% Io'f ﬁ'l% c'ﬁ(r)regg%M I Bi§ Et?ﬁhar(ar Adgltlonally,

tona processor renen

RS ARG FRaDR oY RUFLa g b SR <A an e

data tone, beam exposure, X' Y placenent information,;
dagistratonfeniuse phiheineros ik standardcl udi ng, but not

limted to, emanil addresses, FTP addresses, protocol,

| 614 11D am:cpfecggm gwdeﬁm@é@tserby used arca meghanis to eastlpr
specific information associated to raw materi als used
iupdateengpeifiaciacr entgf inpludedines lasgd mohlbeti af gemplatesnarders,
limted to, substrates, pellicles, conpacts, resist
abehponerfislGubethporRsmts, eeedn partichlar,annt @atbet anatt of tespresent

"Applied Materials Alta 3500" or "KLA Starlight", to
NAYE tRnf £¥pecification grades file may include the specific data or Ob_]eCtS
deemed desirable for future updates in many orders, templates, components,
subcomponents, etc. The various orders, templates, components, subcomponents,
etc. would then include a reference to the specification grades file for the specific
data therein instead of storing the specific data. In this manner, these referenced
specific data or objects can be updated in a large number of orders, templates,
components, subcomponents, etc. by merely updating the specification grades file,
rather than updating all the orders, templates, components, subcomponents, etc.
referencing these specific data or objects.

[00112] For example, a specification grade may include a standard critical

dimension (CD) line width that is considered acceptable to a particular photomask



[00113] As discussed above, a tenplate or order is
conprised of one or nore associ ated objects, such as
wa@vpommst S, subconponents, data, etc. For exapP@l/@$2085/019160

phot omask may have one or @F#re associated attribute

obj ects such as registration, titles, barcodes, etc.

I n an enbodi nent of the present invention using the
specification grades, a utility nay be provided to
all ow an end-user to create one or nore unique data or

%ﬁéggﬁdz%]}og%a%ﬁlgg%&sioac 19%1 Gt 0 AQ (SR Sh8s1O0fe RISy

e sto separatelyfromthe
associ at e ders and t tes.
Sap st i gl e %%f%té@%%’ Valvdé HERE AP bde s ehnges.
rules. Wen a te e IS Cr ated th
Rather g oA ade T Guiety vBdile S it ¢S ?%%%»pffogeponsw
order with some or all of the objects defl in
a@mbnﬁynﬂupdﬁcngéWQﬂﬁéhaéﬁﬂﬁu@éhB}gFéBEBF Speﬁﬁmﬁﬁm
order created froma stored tenplate, all obje
grfdes alidw omestoospetitd ontyrespedificayion tgsaden fike, @éé rﬁhen all the
associated to the tenplate, order, or tenplate used to

Gilckah& rafer & tat speyfidadion gomaies Bld veidd auedreatératly bd atpgrasad.
applied to the tenplate, order, or tenplate used to

iR &aRPledbf 8pproPahRNeriaBled ) ;ﬁ@tnde nf gpartidacon geadeben the
updat ed or renpved based on the "roles and

cgﬁﬁ@%‘c?f' | BiHokdMa l@&%kﬂﬁ%@d%%&ﬁﬁr&@n lﬂ&@fanb@s dsb6tiated with

i'cation's security nodule. For exanple, a

| es}s( \ﬁﬁf‘-gﬁ{eg ?l%eﬁ%%eg Hpi il by paordih r@é&tﬁ&tﬁfe‘?% ensure the

e re erence data stored 1n the utility.
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Anot her aspect of the gres [ t| on.is thg
psar@\s/Wé@aqegrvvlffh@aé‘bmtv yies a@% rt8t RENBYIHE P Pr‘i&’
orders by: (1) nmerging data into a ngm;order from an

aharedatyurexfoserisHry therpiskireesialie APPEET PRYIRMESK aEpeessor

therein; (2) nmerging data into a new order from an
abecficyions; imsdterigls Gsubsirateapdhidesd asseciagast with g manufacture of

photomasks that must meet quality levels paid for and expected by the front-end
photomask processor; accounting information including pricing and
billing/shipping information; front-end photomask processor service information
such as contact name and phone number, class of machines or specific machines
required to meet internal or front-end photomask processor requirements needed
in the production of photomasks; Lithography pattern placement information
including, but not limited to, data tone, beam exposure, X/Y placement
information; data transmission information including, but not limited to, email
addresses, FTP addresses, protocol, login ID and password, directory structure;

and vendor specific information associated to raw materials used in the



therein; (3) nerging data into a new order from

al ready existing tenplates and orders; or (4) nerging
walai0a/007269 a new order from al ready exi sting oPOPUS2005/019160

tenpl at es, conponents and/ &8 subconponents. In this

regard, whenever a user enters data into either a

tenpl ate or creates an order, such tenpl ate and/or

order is saved on the system of the present invention.

Further, as previously discussed, conmponents and

subc onents may be stored separ.at.el.y f

BT GBIt P BT ) QL o b i Geney SRl TiRes

Thereafter, a user is able to access th lre « .

ESMPEGIHJeHig APl Atredie MRt “é%‘ﬁ’ﬁ‘otﬁ's ﬁ‘?as“,“? Cﬁ%r/eosﬁ‘gy as “Applied

subconponents, and use the data saved therein to

daerials Alta 3R o F&A StBYiEhY ol iMy2 £rser of t he

system of the present invention with the ability to

[f90gd 3lat aAs diemmssadrabays, actempldte gr erdes isscompiyssel §f gge or more

conmponents, and/or subconponents, the process for

QBRI dio IS, GBS ks @ntenenal subcsmgoratts, ylata ¢t dipr example, a

t hereby reducing the overall tine it takes to

TRRBHALK WA hvelak oFBbke afsdehtedRanibued oftjbes Swabras registration,
met hods for nerging data into an order is described

glﬁié:g,\r%afréo%},]eﬂ L PaEbSIReR dBAt prdsenCine@ltRnausi@ithe

roman existing tenplate(s), the user is
RLOIpL e L0 LLEeal &, Ak b ABbw abRH.uskN® HEKE one
isgegﬁ%@ioaé%a%s’t ‘ﬁ{@t@ ngééi,\(?eoﬁjoo@ se{) ecting tenpl ates
and/ or orders which were create V, 1900
B UG 1S BRSSP TR B R DA (e R order
phot omask to be manufactured fromthe.ne der ., th
(Ehepe sures vl bnetor Shareskln e PESUSRe o Al hptates.
stored in the relational database. The sel ected I
tRamieanere, thege sqpaztely stased RBICEE BFNGA'R RFEOTVBS] §f rules:
entered data. For each non-null object within the _
twihph atempletegpr,ant drdeis createds it efidngseq g’tag)b’e allewed e pssociate
may either select the previously entered data into the
nawanplate arordarerithvsore ot hll of dhatodjestst defimedvin treautility. Upon
generation of a template, order, or an order created from a stored template, all
object information stored in the utility that has been associated to the template,
order, or template used to create an order may be regarded as reference data and
applied to the template, order, or template used to create an order. Reference
object information may be updated or removed based on the “roles and
responsibility” assigned to the end-user in the application’s security module. For
example, a less-experienced end-user may be prohibited from overwriting the

reference data stored in the utility. On the other hand, an experienced user may

be granted a permission to modify the reference data.



Additionally, to the extent that a particul ar object
wthin a tenplate is null (e.g., it is already enpty),
WO b@el0sR58 may enter appropriate data within t hBtT/US2005/019160
object. Next, the rules estsablished for this order
operate as described above to ensure that data is
accurately and conpletely entered. Thereafter, the
software processes this informati on and generates a
new order based on this information. [00116] The
process for creating a new order from an already
dP03ldlg opaether gsperhefithe Pt%elt‘h‘@"emﬂé’ééé g‘aéft P&P%‘Q?% fog the
new order from an al ready eX|st|n? nplate. In this
abiloslitorgencratenesy phatemaskergersriye £ )fmglfﬁueaqd%& ingpjaqgw order
order (s), the user is pronpted to create a new, blank
draiemn aNextly etibdngiserpldts hpriog iddedconidined theredpt (20 mesging
sel ecting tenplates and/or orders which were created
anth SAY athelv e fipieM dumdp keisongskleo hadng dRapendiineg]
upon the type of photonmask to be manufactured fromthe

gfeﬂ{ .q8% metrélﬁ WRES infFh REW DrddtdrdR affeatif exib@l Lréaiplates and

store in a relational database. The sel ect ed

aﬁgr_fs, {yﬁgﬂ'rﬁg MYtk Bib Qerguﬁ&fdewr&*a SN Ok Gabar ed

eac on n ect wthin the order, the

user ei ther sel ect the reV| e

bR cABRPErS g sUaprliotasy T ighbe dw%%ﬂév%r A user
data. Additionally t he extent t at a, pa ﬁu % d
el it RS SAEETRTE 6 sighies ab Altkis it REpPlafi i or order
appropriate data within that object. Next, the rules

a8 5aisdi ophidg sysem fitae pregwit ”@)‘ﬁ?é‘Flat‘e Fyghefeatpiepioysiy digussed,
to ensure that data isaccurately and conpletely
emvtrgropdnts Endrsehfereponentsenanbe giares ssperesadys Bemeafi @rder or

i nformati on and generates a new order based on this

i tafnplarabhahe sysO@i b thel preseat irantidre r Therbafttr neenter it able to
create a new order fromboth an existing tenpl ate(s)
aideRBEAIr8Ady ditingSemplatespoier esnpenentsahd oa sulswmponents,

bl ank order. Next, the user is provided with the

aptd QR (RE dsel Setd Brdif 1P Latedseantobrder. By providing a user of
the system of the present invention with the ability to merge data from already
existing orders, templates, components, and/or subcomponents, the process for
entering photomask order data is greatly reduced, thereby reducing the overall
time it takes to manufacture a photomask order. Each of the four methods for
merging data into an order is described below.
[00115] In one embodiment, to create a new order from an existing
template(s), the user is prompted to create a new, blank order. Next, the user is
provided with the option of selecting templates and/or orders which were created

and saved from a previous photomask order. Depending upon the type of

photomask to be manufactured from the new order, the user selects and loads the



orders which were created and saved from a previous
phot omask order. Dependi ng upon the type of photomask
wo ooobmoTrasiuf act ured from the new order, the usBET/US2005/019160

selects and | oads the relewant tenplate(s) stored in a
rel ati onal dat abase. The selected tenplate is

di spl ayed to the user with previously entered data.

For each non-null object within the tenplate, the user
may either select the previously entered data into the

new order or ver Wit i s, dat

98 KIgABY TP g Horelinuh reﬁ%é%“aaw?fspﬁec ﬁ‘hs.ﬁe pied dgmplate
within a tenplate is null, the

sphsrdpredde ehelusea mﬁmﬁwov%w@{sﬁgé@f "Renaac t“ﬁB nufiqbiect
established for this order operate_ as descrlbed above
withintheremplage (et thejobjest euntainefgtadribie senrpney eiflyer select the
entered. Additionally, previously saved orders nay
pltesio Bl emesrgédaiarine thheewamderardoer-write this dataegtr akw data.

the user can select and | oad previously placed

addriohally, 36 eeeskeér tRatrepAticdmadbjentatias e tenhplatsisinadt(ed,, it
order is displayed to the user with previously entered

%ae}l?eadf @hpRACTheNRBr MY bn@PhSbpihte Riafh WHBINOhAESbjER. Wext,
he obj ecP contains data), the user may either select

HERREEA aﬂH?L e e i

gﬁha'fcggg{} 45&%{3 B RRLLLRY ;}ﬁqglg?gglcg}bewgrogmzne rQUGRS ois
thin that object. Next I bl i.shed f

R PEnIG ke HOSH 6L Pt e%{fé“‘{ogméhgﬁfe that

data is accurately and conpletely ered. Ong al | of
A8 1a6hr o&heazrécetsaef?ﬁ |CERAERE éﬁlﬁ""o‘?r&é‘f ORAPALEREEN existipgparder
into the new order, the software Er ocesses this
isfimilegtol the paondsyEiTegating nevhedeniremransiEady xisting emplate.
information. [00118] Al so, existing conponents and/or
st bigio epbodintenit,ab ceeapr £ uew vsden fier aw existirgdmiee(shle beer is
inported into a new photomask order or tenplate. For
prompted to create a new, blank order. Next, the user is provided with the option
of selecting templates and/or orders which were created and saved from a
previous photomask order. Depending upon the type of photomask to be
manufactured from the new order, the user selects and loads the relevant order(s)
stored in a relational database. The selected order is displayed to the user with
previously entered data. For each non-null object within the order, the user may
either select the previously entered data into the new order or over-write this data
with new data. Additionally, to the extent that a particular object within an order

is null, the user may enter appropriate data within that object. Next, the rules

established for this order operate as described above to ensure that data is



exanpl e, existing conponents and/or subconponents
related to billing and/ or shipping address may be
wa@appbioertss o an order or a tenplate. In additi oPCT/OREO®019160
nore uni que specification gsades defined within the
application may be nerged into a new order or
tenplate. [00119] Once the front-end phot omask
processor has entered order data using the software of
the first aspect of the present invention and has
gener at ed photomask pattern data, the second software
agspratelitang sompletels epiesek nThareafient the sofayRISRIPFesass s
processes at least a portion of this information into
mfomadipntapd\genertdsor may ouded based @adiistinformspent f or mat .
In one enbodi nent, the software for performng this
{ooti7Dbn s yéoadekeremiddanéntpmt cremnel apleat @dasfrom both an
processor's conputer system Thereafter, the processed

et REIpRe (P aB® Bider (3),ah8 Ak if ploenpred Bcrexdees méd,,blank
renote manufacturer's conputer systemfor

g%gf ﬁ@;(tymer\t%ﬁlé [sﬁga\%géd MohenPapddrd @lekdng tehNB&s and/or

di nment , ront - end photomask processor”s

oJIpUt er [.nC rver . ' he
PRIRY M Eicn Lt el RS e P SRR E B BRAERaBP bl

he order data generated by the front-en hot.omask
BrBeRbistrodire s Srmofark Jo g riar SERebif e FRM PO s

hot omask processor are transferred to the server.
E“eplllsﬁ elpcsrRrechioads Hetelevpu lempg e Y oKgH dn A aclatienalfatabase.
within the front-end photomask processor's server
Tbe seleasediempbase iy displapedbostha yeerduEsPreriouplx snEered dafgs For
First, the Parsing Software exam nes the files that
hachengnusdl] digem withan slieeterpdate ahe heer Seaweitheanelegape previously
them as appropriate (and if configured to do so), to

pheeef daie throvtidndvg otk ar div¢rectierthis slataSetbmdw daha
Parsing Software | ogs everything it does to an audit

hBaitdons®y, ko IRSS@AR thkt LpartitulhhéHiecs ndisn Bdémplate®yiull, the
nunber of preconfigured mail

user may enter appropriate data within that object. Next, the rules established for
this order operate as described above to ensure that data is accurately and
completely entered. Additionally, previously saved orders may also be merged
into the same order. In this regard, the user can select and load previously placed
order(s) stored in a relational database. The selected order is displayed to the
user with previously entered data. For each non-null object within the order (e.g.,
the object contains data), the user may either select the previously entered data
into the new order or over-write this data with new data. Additionally, to the
extent that a particular object within a order is already empty, the user may enter

appropriate data within that object. Next, the rules established for this order

operate as described above to ensure that data is accurately and completely



addresses. These mail addresses can be programmed to
vary dependi ng upon the front-end phot omask processor,
w@eoob@aei2bs ty in which the processing is to takeCpUsmes 019160
This mail nmessage is both &front-end phot omask
processor acknow edgnent and a internal notification
that a data transfer has taken place. [00121] In a
preferred enbodi nent, the pattern data is routed by
the Parsing Software to a Menory Pool connected to the
FTP Server and stored therein for Iagfr Rrocessin%: i
iteradn Ariceallyof thevepnsapriae terpplptss apd rrdess N YR dPriggd into
through other conduits, or may be stored in the FTP
Serneev orde)Qh@ ]ftvBimipreaebses thipindorprasorrand BedgiFIes Gy order
the order is routed by the Parsing Software to anot her
B&AWhehissefoviaatiom t he front-end phot omask processor's
for processing ("the Processing Server"), which is
F60 1881 d Bid Beiktifd é@Bpdnenarandesdubeympyneantnef avprevious
connection to the FTP Server. Alternatively, the FTP
5853 dn e N&F pheWhthskerddr@rs ate. For
g%%%ﬁgg%ﬂgyﬁgﬁaragessiﬁg Server Fncludes softma?gﬁ
%ffﬁt h %%g%]lng%fo}n\é%ﬁgm% afn@/or%ﬁl?& PEisBIg el BaSillinRiafl/ or

extracts or parse ata fromthe order
to be pr.qcessed,and/ or. f ormat.ted I ' "
ﬁlﬁﬁa‘f"ééfjal’eisﬁﬁ‘a&?ﬁiaﬁﬂ@ to aélu%rﬁlelb?ro%%? | %tg \aflfrlu%‘? dition, one or
formatting may occur either on the sane. conputer
swre apigye Sperafigprigp gkaden ge %‘@Fh‘Brth%ﬂgglFﬁg‘gHé‘%a R mreed
servers on the front-end phot omask processor's
frapworee, P1BIe1 oBleMMatanot her enbodi nent, as shown in
FIG 12, renote front-end phot omask processor
fl@oiloli esOnarthefot-bed pheroppekiPiacessonkRs antegd order data
Processing Servers having the sane or simlar SEM

Qe was eoftviat af Hedirkshepearof tHtprssernt inveptipn 9s{l hiae gengrated
enable a multitude of renote front-end phot omask

PhEFRSAR pafié@l ddrd, thE sécdndbbfewaleappliesionmfiti presetenvention
via a network connection, to the FTP Server. As a
automatically processes at least a portion of this information into a ready-to-write
format and a ready-to-inspect format. In one embodiment, the software for
performing this function is loaded on the front-end photomask processor’s
computer system. Thereafter, the processed information is sent in a data file to an
external, remote manufacturer’s computer system for manufacturing.

[00120]1  More particularly, in one embodiment, the front-end photomask
processor’s computer system includes a server on which both the first and second
software components are installed. The order data generated by the front-end
photomask processor and pattern data generated by the front-end photomask

processor are transferred to the server. Ina preferred embodiment, Parsing

Software is included within the front-end photomask processor’s server to



result, order and pattern data received by the FTP
Server can be routed for processing to a variety of

WO ewvoer268 ont - end phot omask processor facilitiBST/US2005/019160
accordance with the present0i nvention. [00124] In a
preferred enbodi nent, at the start of processing this
data, the SEM Software autonmatically notifies those
persons who will be involved in the manufacture of the
phot omask that an order for a photomask has been
entered. This notification featyr

_ f .e can_be .

impleoreat pestidbpracesyaih 4ass Brefath gy ighBF PRSI SSR e
received. More parti cularly, when enabled, th .

ermhirfek cla filen thardtaye fishbgenduansteateddalthy S@éfﬁ’é?%e gopies them,
message sent to a distribution Iist of the names of

ABepptopriatoandlif cdutigursdab\dedo) o predefimad Macking dagf t he
phot onask corresponding to the SEM Specification.

dliteridk Skeddau! iHpdrbisg Sefenalkedogsdvabithisigddddns tany audit trail
predeterm ned criteria. In one enmbodinent, the

b HELAUE bRcH f3her Sneob@bbizhadmidr bhorekogturatmof

| gta:rlo ess[rﬂg S(}rver on V\:EIC the SEM Software is

E\f r§5ﬁ%s: :ﬁ]leé%lméﬁja d@‘%&%@@ng’m&r vgrﬁ3 dlttg?gt ed pieﬁﬂglg\&@bﬁ fhe
acili ocated in Sin A ' b '

fmtre;idrﬁwfomaS@WJOﬁ%fﬁ%fs°’g‘f%@@ﬁf§‘ B B PE G POt place

inthat facility. By contrary exgnpl '

Hos mflrreéﬁlsggq bi p Baom o aBads rﬁéé%%{av%ﬁgv%?%%"sﬁt and

inafacility located in Germany, the distri '

4 insernal hotifioagipm dleatiadaty HARYe a%‘ﬁ‘f%? liﬁﬁ%Flsz ribution

personslocated in that facility. Once the mssset e i .

peoE2 H} ed In eguéfeped soodmeantiche PEeART Sif opegy %'ntB?/ fﬁﬁré‘“g

automatically notified that an order for a photomask

BeFEw R aD andembiserbol Soimtectedtth fthe BER Seryensnd staedyberein for

e-mai |, beepers, mobile tel ephones, etc. This

BB dsein B Altdrhe@tdlph@parees sdaanubebe gandgrrethihnpigheother

I'n the front-end photomask processor’'s network and be

LS RGE SnbY b@B%r &I RGBS FTPGeseRP that the

[00122] Similarly, in a preferred embodiment the order is routed by the
Parsing Software to another computer server in the front-end photomask
processor’s for processing ("the Processing Server"), which is connected either
directly or remotely by a network connection to the FTP Server. Alternatively, the
FTP Server and the Processing Server could be the same computer. The
Processing Server includes software ("the SEMI Software") for processing the
order which automatically extracts or parses data from the order to be processed
and/or formatted for use with manufacturing equipment. Such processing and/or
formatting may occur either on the same computer server as the Processing Server

or on other computer servers on the front-end photomask processor’s network.



front-end photomask processor desires. This exanple
shoul d not be treated as Iimting to the present

wo pwebi2e$r and is nerely illustrative of the tRp@EEUSL005/019160
notification systemthat ca&h be incorporated with the
present invention. [00125] Next, the SEM
Specification is processed. In this regard, the SEM
Software may include features which automatically
extract data fromthe SEM Specification, arranges the
extracted data according to manufacturing tasks to be
peoflasired, Inandtige rerbetiesera, dahawnin B1G.il2, vdmath ftdneend
arranged data is stored. In the preferred enbodi nment
PpROtoAsasE PeyRsIon fodiliies kon alsh e daiippat with additiondEBrocessing
information identifying the front-end phot omask

RELLESERAnd thERh BRI istflak SEMI @Bl RAEL iDb@lledBfled. THES SOk
wafer fab ("FAB"), the technol ogy inplenented

f
N (o

phot omask, ("Devi ce").. a status r

TRALPRLE SIS O teitee) HaRdhhli o kFaThh. ik 1b By oy
t he_order é"crder cvd}y qyg/ r e.order S re%%ived
resplt, eydes abdl patenn dateirrsigrd by el o he GRBibEgouted for
however, that the preferred data array could be easjly
[poRHersiRRIta D VaHIRTY 86 FMELE ANt e RN AYEPIOstSsefolR Fidlesien
needed or show | ess categories if desired. Further,
taheordaitca veith the presdnd invesieori-ncl ude nore detail ed
subdata arrays which are lIinked to any of the above
I[ot12e] p holinanpiskeriedf @nbatiment, eathe gouri efspro¢ed6ing This Hata, the
exanpl e, a sub-data array could be hyperlinked to a

BEMII Softhare d@Breicallfh&ifs thadapersais alio adllibe invobled de the
time and date stanped i nformation docunenting each

AR RSV TRIphdtoltask RNEY 8&feHfd®? a0fhdibiBadkiel MBS Kntered.
[00128] Additionally, a sub-data array could be
%pseﬁétifﬁgﬁ& Fe%t&xjaeta%g iaEff;‘omatically triggered when the SEMI
Specification is received. More particularly, when enabled, the notification
feature may automatically generate a message sent to a distribution list of the
names of people who will be involved in the manufacture of the photomask
corresponding to the SEMI Specification. This distribution list can be established
by any predetermined criteria. In one embodiment, the distribution list is
established by the location of the Processing Server on which the SEMI Software is
installed. Thus, for example, where the SEMI Software is installed on a Processing
Server located in a facility located in Singapore, the distribution list will include
the names of only those persons located in that facility. By contrary example, if

the SEMI Software is installed on a Processing Server located in a facility located

in Germany, the distribution list will include the names of only those persons



category. In a preferred enbodi ment, this sub-data

array includes data which has been extracted fromthe
we@e@enorssl arranged for use in connection w t hP@I/US2005/019160

vari ety of manufacturing ta&gks which my need to be

performed i n manufacturing the photomask. These

manuf acturing tasks, for exanple, included but are not

necessarily limted to, jobdeck processing

("Jobdeck"), electronic critical dinension plotting

("E-CD Plots"), SEM specification cond%%¢oning

Gttt Jhat ility o @inag the' IBassagd Eeerafedy PAYYRET S UHPn the

neasure file creation ("REG MF2"), data sizin &"Data

&sRiDutiod disbiney bheatcinmgicDuerified tohiiar) orday {4 @U%W ofgask has

shown, this sub-data array may al so i ncl ude ot her

BadHfeag Vel | ghtrasifisatsams @sinclide eexalpeepers, mehilgrtelgghones,

on-grid checking, optical proximty correction and

E&ca%i%toﬁgﬁég&]iﬁc@ﬁf)ﬁ pfdces da belseét uPaniwieerSiMhe front-end

rocessi ng Software arranges and processes the

Sk ro?ncatsl?g SRl Brag Gtk e bOriJIeRR BRI R6ddting GrepahiSthe
PECEEPEPY di

ormed. Additionally, this sub-data array my
i.ncl ude ot her .infaor ' [ ' [Way
fignt B Bo Rk PRr phA Yl sr DG PR P aRgt bt iRt
phot omask ("Layer"), .the nuf acturer'.s i
GOERBIo HERBET M T P e T garts bR 4,
phot onask shoul d be processed accordin t?.the.
mobficasion sprEmGhRIndIeJBeBeRated RF R BRET (WSPERY. 4
status report on themanufacturing process for the
oouasdsk NextaperSESIfpasifivatipnds prrsessgd- bHisyseais theSEMI
data was received by the SEM Processing Software
(SoRataze ag'includefed@ods Whieh matonatically eiiachdaatzon ghe SEMI
organi zed in this sub-data array is now descri bed.

Jokdeedtion! feessdsNle eatatal daa hitverdieg o thabyfaghirislg tasks to be
instructions are transferred to and processed by

| et f3PAERRRAY deR@lafes(fdfa arrly heamchite hrsegedaieans semad. In the
i'nspection equi pnent (e.g., KLA or Obot). In the case
opfrelle;'rte!il %%'b@@%?ﬁ/eﬂt %lﬂg &s ghown in FIG. 10, the data array includes
information identifying the front-end photomask processor ("Enterprise™), front-
end photomask processor wafer fab ("FAB"), the technology implemented
("Technology"), the job number, the front-end photomask processor design
information for the photomask ("Device"), a status report as to the manufacture of
the photomask ("Status"), and the date the order ("Order Revd") and/or the order
was received ("P-10 Received").
[00126] It should be noted, however, that the preferred data array could be

easily modified to add additional descriptive categories when needed or show less

categories if desired. Further, the data array could also include more detailed sub-



processing, certain instructions which are needed to
wite a pattern on a photonmask bl ank are extracted

wo eanano 268 or der and stored in Jobdeck of the sSPOTEEA05/019160
array shown in FIG 10. The8e extracted jobdeck
instructions are then processed by the SEM Software
for use with the |Iithography tools. These instructions
indicate the | ocation on the photomask in which the
various patterns are to be placed, as well as other
functions to be perforned by the partjcul ar too% .
idatd ardaysqviiich aredinked de amief %9 apPYH lfSé%fl pRotepAth By igion
exposure, scaling of patterns, and tone.
Ahtegbried i vel y, the extracted job instructions may be
nmodi fied to account for other information regarding,
tfo® 1281t | CEdBdxafpbs ta-sehdaphotanesid be bresshigied tpragparticular
di vision or internal manufacturing site, etc., to
ORENAI /L fif-aRRRORYIcBHE ihdsdd titk and slafestamped information
I'i t hography tools or other processing equipnment. For

%&éoglﬁﬁxlegtan% Qmeﬁ‘gya%%rﬁféﬁtiﬁ HSmARYfaftaedof e Photomusknel y

or a ticular manufacturing center of a

Iw%'@gdi %gglfpg,g }lﬁ PLRYEES eac?; %U?CPS@H erfilediBehé Betice

i'dns provi y such”front-end

phot omask processor .require,t

EpCes 98 11 E TG S0 e i o PR By e B4 SHIRGhas
consuni ng process as conpared reversing i t1

Vi extraGE R o T AR gE 56 1 YT PR B of
to inspection jobdeck processing,_ the relevapt o th
spesifartosing saeks avhicheay aeadda brerRsHiorRed g HapUAREIng the
arranged for use by inspection equi pnent. These

i pisdrommashi. Theseamenwthsturing tasksl formexeRwls, dpgludad buage not
extracted specifications for the inspection equi pnent
shadeksribelialte@ g gsbdenk pfooessingt @hbdenktD, etestropig ritical

I nspection equi pnent can inspect a processed phot omask

f @R8I Sting (&-CcD il 6s" 05RMAL specifitgrm @wd)tioaing ("SEMI), bar

contaninations (i.e., cleanliness). [00132] SEM

q)&ﬂh% i BgaL$ LS SorAmPARseRR davarithi (CREG MF20Y, dera sizing

provi
("Data S/R"), double checking ("Double Chk"). Although not shown, this sub-data
array may also include other manufacturing tasks such as, for example, fracturing,
on-grid checking, optical proximity correction and flagging.
[00129] Referring to FIG. 9, the SEMI Processing Software arranges and
processes the extracted data according to these manufacturing tasks to be
performed. Additionally, this sub-data array may include other information,
including, but not limited to, a code name for the pattern to be formed on the
photomask ("Layer"), the manufacturer's inventory control number ("Plate No"),

the order in which each photomask should be processed according to the front-

end photomask processor’s preference ("Pri"), a status report on the



by the front-end photomask processor is automatically

nodi fied to include additional details, be reformatted
w@erooehessv se arranged and/ or renove extraneouBCT/US2005/019160

details. In this regard, tla¢ SEM Processing Software

i ncl udes functions by which it can add vari ous

information to the order. For exanple, a front-end

phot omask processor's business requirenents, such as a

preferred delivery address, can be automatically added

to the order and stored in SEM as shown in FIG 11.

thh kML SEing PRtk Al Wid piptomAdkr (Bdyien Atacat) aids el teadniwdich

to the oréer and stored in sub-data array. In this

{298 Hwal hReSEMby S0f $MAT Brob&sipk Sefiame dDaea Rel"yst

certaln data (e. g critical dinensions, biasing

L(%fé tiqn %nlef ﬁl \ﬁhltc% lea i0352%iA0 iY &t SuSdata array is now

i TCU tances cati ons based on

e

ofmask processor requirenments)

mhlch na arjse in nuf act uni PEQGESS t
FigRsTiaehta SLR o i1t BOKBERTPRY e (hp Dlree e Shaes et
processor, or in the frontend phot o essor.
andiinspedtion EBiPEdi(e B o KR o Orbfe: 1ap C%&ﬂf&@?%raph”’bdec“
automatically generates instructions for the fracture
prigissing; oerfaindnsnetionsevgh e ieedad &0 VAR PAHFRPT 3 a
wel I knownprocess whereby the pattern data is divided
F)h@t@maslf bk areeractiddrah dpesrdandnd sigrasringlohecktof theesub-

i thography tool can understand. In a preferred

gaiogyRRbwntil 16 1ac tihebd g tiaesddr jubdéchnisstarceiogenetatred
in the formof a "cine" file. In one enbodi nent,

gPJEgEJe% 2, JeEMi &8 &l fBE hnwisio tHetahegrapBAISDIS. Theseused

ract re the pattern data and view the sanme. CATS

}%g@gﬁﬁn@ﬁ%ﬁb& th{ l&gﬁ(l’)r{ gl lﬁ'@t&%ﬁﬂ%l@m thel Vidibad BSeterns

enes 'ayout) for the purposes

g%‘o{\ﬁ %W%ggeﬁg?t%gfe ﬁ% he}‘ ﬁlncpﬁ 15,10, e@e?lto%le@ 8y RELSRBSulat tool

ver

including but not necessarily limited to controlling exposure, scaling of patterns,
and tone. Alternatively, the extracted job instructions may be modified to account
for other information regarding the particular front-end photomask processor, its
division or internal manufacturing site, etc., to generate the appropriate
instructions for the lithography tools or other processing equipment. For example,
jobdeck instructions may need to be routinely modified for a particular
manufacturing center of a front-end photomask processor to account for the fact
that the instructions provided by such front-end photomask processor require the
pattern to be reversed by the lithography tools, which may be a time consuming

process as compared to reversing the pattern when fracturing the pattern data.



fracturing instructions may generated using other
software in other formats as well. The fracturing

WO 2@b/00268 ons may be stored on the Processi ng BeT/vs1008019160
on a stand-al one separate Bfsk Menory Pool. A Fracture
Engi ne Server interfaces wth the Processing Server or
Di sk Menory Pool to read the fracturing instructions
and fracture the pattern data. [00134] Once the
pattern data has been fractured, the integrity of the
fractured data should be verified. The verification
POOTSST | 'Wih v&peany indpettivm jobdask poocebengithefeleyant
devel oped techni ques used in the photonask processing.

\%\ﬁ&i‘f?téhofs‘%r@ Refractba froaPthe RYddrenerasranged fre yse by dsspediion
I ch bar codes are applied to a photomask. Mre

%g@ﬁhnfek{% e i&%ﬁﬁ‘cé}bﬁh 1k Qb -sEIRel Phak gtk PTRE easntal

esi're to include a bar code on Its photonasks for

SRk B LA R o

cess as i Information in the

der faqr . h.b d the S '
i it e RS RIS PEERED TIPoC Ry o5r Sy a0 B foh et

data in a formusable bg the Litho E%Ph T ols) The

(e Bh Slig-tepdaia THBPaTigne ag F%@?EH“FWH? evﬁia“‘BE% pattern
data by the Litho Jobdeck Instructions to use IEA L0 ided
Vo082 he $MI Cortitioning FefeysHp @ PRRRERS POy RisE)the pider provide
process of creating registration neasure files refers
thy the frehhet plyotaiash pacésspris jaytonrasise bumopisied ¢o i dAides
coordi nates which the inspection tools will use to

alddg b heetRig be refekiaartdhasahewosedirrraiged apdferyemagsed
toget her to expose an inmage on a sem -conductor. The

rSah LRt dePNs M HiEBdhd) theSEM! Brocksingseftviane frivhides
sem conduct or manufacturing process to align the

it ) SQARAHEHAL ivRfoethe ofderOtFdeExample, a
gﬂ§§6§§§gVW%@Q?EQE%ﬁgqggwl Softmére exfracts fromthe

?%%}%;@?%Pgﬁggsnggp;rh%%&fr? iﬁtélﬁnésg rrecﬁﬁl%fﬂein%‘] sih atsl'hepreferred
delivery address, can be automatically added to the order and stored in SEMI as
shown in FIG. 11. Likewise, manufacturing information can also be added to the.
order and stored in sub-data array. In this regard, the SEMI Software is
programmed to adjust certain data (e.g., critical dimensions, biasing information,
pellicle type) based on various circumstances (e.g., modifications based on
peculiarities of the manufacturer's equipment or specific front-end photomask
processor requirements) which may arise in the manufacturing process that have
not been taken into account by the front-end photomask processor, or in the front-
end photomask processor 's order.

[00133]  Additionally, the SEMI Software automatically generates instructions

for the fracture engine to fracture the pattern data. Fracturingisa well known



and formats such data for equi pment which perforns the
regi stration inspection process. In this regard, the
wo e@bm0288 i on files can be in a variety of forpPel/852005/019160
including, but not Iimtedé6so, .M2 files, .M3 files,
critical dinmension files, etc. The process of data
sizing and reversing refers to a nethod by which the
size and tone of patterned data is nodified to
facilitate processing of the photomask in the
manuf acturi ng process. The SEM Software extracts the
?ﬂﬁé@m}héﬁéﬁy ihepattent d2omisfdivided Ifiee. pfralgnredh dhte shapessinthe
racture instructions for the data sizing operation.

Iég%%té Which4ré hﬂl@%ra@hﬁ tdol Rhk @ahHrs&har Bita prefared erebodiment,
The status of e performance of this process is

h{ aﬁ:ﬁg‘rlﬁé;h %‘E@(lé{( s Brd Qen': bdeed th tHeQBMAS 6f a'&iné"lTRe.CRBEnEOT

|nary ot omask desi gns, the SEM Sof t war e

E’Bt In al | u?&p dﬁe%strﬁlsglﬁlg t | fis dafé-Q (‘td]@rgaﬂstd%é@ Sl Bh&ure

ree to account for

?r?%ﬁ%er%% s“‘“' ‘”é v‘?%w Eﬁeeﬁﬁ%bmrﬁ ﬁ?c%é#nq%ﬁf‘ﬁi%ﬁfa%ﬁ% Pl
transpar ent and substantial ly { €.
SOOIt 1o Podsh SSREBRIF 6 VBTSSR Fa( D Farposes of iewing

phot omask is still manufactured in_accor dance wth the
desi griprap tlod faguferones Precessorls shayld B Epiedy happrey; that the
data bias include, but are not limted to,
praotlisizigiinnnanibnonay Bengyated usingothersoftviaye wother foRmatas
phot omask wi || be manufactured (e.g., a photonask

Wl‘lufﬂfétfi:bfchﬁglgf iagihdtioys may fheardreé nd tlpthIoofm'mlg Server or on a
pr ocessor's facility) and conditions at those

dI dibleEs m&@blsmerﬁ&*j@oaﬂ A Fra@ate Bigihd Bermaminfeticey with
o t he pho omask sizing, shifting, special

gEs%ing%%egro? H‘MQ{QOW €S realithé %&@lnh@ hﬁs@ﬁﬂén@ﬂi@bnd
alng attern names into sem file or

| I e e%da% the case of phase shift photomask
(frafS ed%as é the SEM Software automatically
a[p 0I IIS% o é tlh% %lattgrrno&(atghggl bececr)lrflfac%}rleg nth(a 1%&‘1%/ dfPhd he
fractured data should be verified. The verification process involves any of the
known or hereinafter developed techniques used in the photomask processing.
[00135]  Further, bar coding refers to the process by which bar codes are
applied to a photomask. More specifically, certain front-end photomask
processors may desire to include a bar code on its photomasks for inventory
tracking purposes. Thus, where the front-end photomask processor has included
information in the order for such bar codes, the SEMI Processing Software extracts
this data, formats it, and creates pattern data in a form usable by the Lithography

Tools. The Lithography Tools are directed to the bar code pattern data by the

Litho Jobdeck Instructions to use it to write the bar code on the photomask.



pattern data to correct critical dinmension and
resolution various that typically appear on PSMs

W@ 200g/007288aPSMs, EAPSMs) and sim | ar sub-resol up€DNS2005/019160
structures. In this regard¢7the software of the
present invention applies an OPC which nodifies mask
| ayout geonetries of the mask design to account for
systematic distortions introduced during fabrication.
[00139] Additionally, the process of production
control flagging refers to a feature which determ nes
1061860 OPTh@Epecamofitrasting raggtiagion mMeagure filegietss o a method
particular front-end photomask processor order wll be
BLofGSE S Bile fiQkeattRilAl €nratheterdinpteivdrieistherinspetaen ok will
I hcl udes manufacturing facilities in Germany and

ﬁ%@?@mérﬁthewﬁ%m%@ﬂ(s.Spﬁéslé\@é&dﬂﬁl@ésycéﬁﬂbetuhed fageriter émelxpose an
phot omask proc

essor's order and determ nes whet her the

phot omask wi | | iMERO iRfHRE ABMhag also be used in the
Wé%ﬁg?é?méfog%?rﬁdﬁgﬂ ?ﬁ%ti on ther eof . Thg product i on

o miaoniutor Bl SR8 CAMIRG BEpROSARK Rihhe

ny vari‘ety criteria,

including, but not |[imted to, the Lit

sevikancogaE WA T bR e Y £ P SBarcBhters
phot omask processor's preference, %ng the work 1 oad ake
daah thacider the 41P0aRrGTe T8 fALHBRECTLALER My e dPe= e ™
refers to a process which conpares for the accuracy in
tdiel foambesnciddita fovequiprhens iuehpeforay the Fegisigaion Inspection
specifications provided by the front-end phot omask
5106€8 S O thiT hgaBEMe Sefstradomr fikex tambe i AsEeLy PHIATPRE,
order and arranges it to be read by equi pnent which

piﬁ.EfuﬁHE? bhhhét 19t ©, MECKiengMredties; eritidad Ofidetisionrfilgs, iett.
C

eck refers to the process of conparing the placenent

O'I'hcp &L f g@{agsjliliﬁg § ferdveRdackfdrotd hmethpteynahich the size and
placement "gri of the Lithography
tone of patterned data is modified to facilitate processing of the photomask in the
manufacturing process. The SEMI Software extracts the appropriate instruction
from the order and creates the fracture instructions for the data sizing operation.
These instructions are typically stored in a cinc file. The status of the performance
of this process is tracked in Data S/R in FIG. 9.
[00137] In the case of a binary photomask designs, the SEMI Software
automatically applies a data bias to the pattern data to provide for a degree of
latitude to account for movement which of the substrate during manufacture of
the photomask. Thus, any movement of the substantially transparent and
substantially opaque features of the photomask will be accounted for such that the

photomask is still manufactured in accordance with the design specifications.

Factors to consider applying a data bias include, but are not limited to, production



tool. A pattern is considered off grid if the finite

pl acenment coordinate point falls between the points of

WO b@eko2e® tools internal grid. [00142] Anot hepCT/@81005/@19160

of the present invention i®$8an automated nessagi ng

feature which is programmed to recogni ze and report

errors and other occurrences (i.e., that a process has

started or ended) to nenbers of the distribution Iist

di scussed herein. This feature can be used as

descri bed above with respect to the FTP Server and .the

Roneelshizpig e Stevacility] A0WMS] thaddiotaneaskvill beanaptfagiied (e-8-

critical dinmensions plots ("E-CD PIots"L refers to the
BERSSkK Byanid celrirnfaeiliec bifamit-eng pbotemeask predeesopafacdity) and
ata on the photomask whi ch has been processed is

MRLEEH W Rosdaglinad whrhefsteremarikpadiam e ahdrufacture of the
cont roP pur poses. As relevant here, the SEM

P OrGR Rk 8 g3 3 cbfeRBS psGanhaming updates,
ip#gfoﬁ‘ﬁaiﬁl( Rg.§§%¥z§)1\r’£éﬁi&%?<g{b§§é‘c§a$ cbmheRBCH Vhaming updates

( lI'otting fromthe order and
typi.cally. creates | ' the Jehashdsemengid)e
tl%ﬁ)lg%]?lﬁdeg[(ggfi i“HbO%Sﬁé[b qip Hté@ lgg%esslt or'es them t o tlhée)

Di sk _Menory Pool . 144], . ndi ng ~t e for imBisEivi
AR By teie her UG PRERERE R feiens e

manuf act uri ng tasks may or . not . need to ”

SRt fredtomERIGaY SRIe AN CRESTLREPLBIL) F?H&Ct{oé‘g(ﬁ?? Ddp dhe
in the data array may be optionally disabLed.hThe .
npenreen datn todsprhctichisicaladimenion apdresplugAgdaTiey thab BRicaHY

t hese processing functions wl| v_are; according to the
sparhf bicRSIisIGe.pr, 0xPds) FAPSMiskand grtlag peb-frspiugRR siructures. In
processor. Neverthel ess, the data should be arranged
smegmy iRaohwate bhe fursent ionentouipelibeapOPE oyhglimodifies
[00145] This system al so includes an aut omated and

| DLSE ﬁ%d ViR ofRRids fF it ROmESd b iactoumit i spteismh e distortions
pronpt i'déhtification and notification of the status

C)}cntroduced during fabrication.

[00139] Additionally, the process of production control flagging refers to a
feature which determines the appropriate manufacturing facility in which a
particular front-end photomask processor order will be processed. For .example,
where a photomask manufacturer includes manufacturing facilities in Germany
and Singapore, the SEMI Software analyzes the front-end photomask processor’s
order and determines whether the photomask will be manufactured in Germany
or Singapore, or some combination thereof. The production control flagging
features can be set to make this determination based on any variety of criteria,
including, but not limited to, the lithography tools used at each manufacturing

site, the front-end photomask processor's preference, and the work load at each

facility.



any manufacturing tasks as well as errors encountered

in performng such tasks. Referring to FIGS. 9 and 10,
wo pooa/opn2ed er red enbodi nent, this interactive nmpOT/USINFIQI160

systemis provided in the ®rmof a web site on an

i ntranet which can be accessed via a secure

aut hentication, including but not limted to a

password. Alternatively this web site could al so be

accessed on the Wrld Wde Wb, and/or any ot her web,

either by authentication or not. Once this web site is

P00 E40T, Theabhbieadhackis@feanirenefetsao strapesss vhiassaompares for

manufacturing task. If any errors have occurred, the

HRCREhGEAT GRbasieRPddth dhidalidsi beeh aizedrathithe spedifigtions
task, correct the error, and restart the process.

E)E’o%%‘é%bﬁﬂ@ IFtInP PR %)g?tlo%agl?‘ﬁl"dfc@ﬁbﬂ rTIROSIEMESAtW AR et dta

can be ins ed on a client computer which

g??ﬁ} .S 9%%2&14?2%?2&%@& £9, BY n{aﬁeoyperq[%ﬁﬁ'éﬂ Rehicke h S rmsYaR

nown i n e"art ‘and provide a system
user wth the capability of tracking the manufacturing
6%‘&1@\%‘?“ S?E‘I‘trg'ng billing information, and down
| oading the results of the_ various nuf act ur i t asks
§D08838cq GrrEgRRheg BRIV i dr oo TO A BR PR et o
al so be used to interface and automatically pas
pondint davm idthgdekdeck tairhe ivesal placemeiiistin Pﬁ‘ﬁ’ﬁéﬁ‘z‘ﬁg@l’hy
astandard or custom protocol, including but not )
kbati A gdttérm iXbbnsiBOAPTf el the Bndtetplacement eapydigategroint falls
i ke protocol. [00148] O her tasks can be incl uded,

aethudhe pointsbians Litho ok ingrnalugsid. as pr ocess
deternmination, which is the automated tool selection

1004923 | AndREL febidr@bs thee ?r&éﬂﬁﬁ&éntdﬁtie amanadimaned melkemging
particular unit or type of processing equi pnent to be

e e
-It-)lg:icSrrénry;so Ei.rc@,tthgtna BPo%esQ%ﬁ Qt%ﬁ%& io? gn@éd§ tﬂ@ neéMbers of the
distribution list discussed herein. This feature can be used as described above with
respéct to the FTP Server and the Processing Server.

[00143] Additionally, electronic critical dimensions plots ("E-CD Plots") refers
to the process by which an electronic picture of the pattern data on the photomask
which has been processed is marked with internal reference marks for quality
control purposes. As relevant here, the SEMI Processing Software extracts the
necessary instructions for E-CD Plotting from the order and typically creates a cinq
file for the fracture engine to use in creating plot files and stores them to the Disk
Memory Pool.

[00144] Depending upon the format in which the order is provided, some or

all of manufacturing tasks may or may not need to be performed. Thus, any of the



the front-end photomask processor or as a result of
the site chosen to performthe particul ar task.

WO 00E48725$nce of the relevant data fil es are grOPUS1088019160
by the rel evant features ofl0the second software
conmponent of the present invention, in a preferred
enbodi nent, these data files are nerged into a single
file. If desired, these files can be naintained as
separate files or nmerged as a nultiple set of files.
The data file should include at |east a portion of the
fHaf@factlatng asd lipettietie deth antayatayite dpicaaludisalzlad i Bie y
ready-to-write format and/or a ready-to-inspect

FRLARE in WiRcRtREdatil Be atAfgéttod eddhl of théserocedsing furections
format which, when received by the manufacturer, can

A VB Hocduftty, i e ARRITRRHIAR oV TR ARE HOhE Cr e TR
d A f . .
BRehPT o SEettstytic g At ARbLBL QIR SHIANCERBU e

sone, know e as to the type of equi pnent being used
QV“FHESﬁﬁWSgg@?%?%Fa%O ensure that the data file is in

the proper format for that equi pnent Tgus, where . .
$99A4BN I arBhinmiteneales igydes aREaRARd BRY TIHBEUHRERNIOrINg
processor shoul d obtain manufacturing equi pnment (e.g.,
lsjrsttéemgvhiqdhyro{vtd@ﬁ for grg@pé@pp@ﬁcaé@giaﬁﬁ@ﬁp,ﬁcatlon of the status of
etc.)requirenents fromthe nmanufacturer and

laAg Gignalatiaitghatksias fellnesteroms entountehes igeneaforning such tasks.
one enbodi nent, this can be acconplished by the

fRe@iHing RSIFRITODARES, P O prSaoed smbatimgninhieireetactve c
signal (e.g., an e-mail) to the manufacturer advising

Mitotrﬂ?}éyﬁérﬁ iﬁ?xbj@fd:ea Gn e R BT addb Jikm dreintranet which can
information pertaining to the manufacturing facility

%Ega[cée%%@{(\ﬁg?ﬁgéﬂrg gﬁt?itenﬁ&tg%, Hﬁﬁﬂiﬂg%df%?}iﬁl‘i‘t@d to a password.

e nanufacturer, Iin turn, will transmt an
| %\crjlitla&%n Ctps!vge%asli tcgufc{' sd B@%ﬁ:'e?s@&i oR s WKNMeqﬁ?@ﬁ,sa‘?lﬁ/or
Mg PRI hformat T on. ese signals

any other web, either by authentication or not. Once this web site is entered, a
technician can view the status of each manufacturing task. If any errors have
occurred, the technician can stop that particular manufacturing task, correct the
error, and restart the process.
[00146] Additionally, a manufacturing execution system ("MES") can be
installed on a client computer which may also be interfaced by the Processing
Server. MES systems are well known in the art and provide a system user with the
capability of tracking the manufacturing process, generating billing information,
and down loading the results of the various manufacturing tasks discussed herein.

[00147] The present invention may also be used to interface and

automatically pass conditioned data to any MES system which implements a



shoul d be sent prior to conpletion of the entry of the
phot omask order. I n one enbodi nent, these steps are
w@eoobooTregl usi ng the data services network andP@eURINGS/019160
of the present invention. [f00150] Once the data file
is conpiled, the front-end photomask processor sends
this file via a network connection to an external,
renot e manufacturer's systemfor nmanufacturing. In one
enbodi nent, the front-end photomask processor
electronically transfers this informatiqn to tq§
smnddrdatr ensonmvprataroly riuding haterpt digtitedrie XML OAk, ghXml,
Internet) using file transfer protocol ("FTP"). The
Rbesetetiandenhérdtkequotodolal so use ot her protocols, such
as parsing an attachnent of an e-mail or by downl oaded
1oe1isle fower ekketantrdhdudé)aithbinh meshbwotin FEG. % such as
systemreceives the file, the manufacturer wll

gmﬁsa&&&hﬁnéﬁm QIHRETRS hd AuBBGaIddasicR]dstibh ptdress. In
nstructions and specifications provided therein. In

ﬁgﬁﬁcfu&aqsihﬁ:g?ge?% dé&%rrﬂﬁ%ti@ﬁ ﬂ??&ﬁﬁﬁfay uhRr tfiR of processing

actu sonme a i onal conditioning of
this file once.receiyved, R
ot SR b San RSP Ly R aL e
t echni ques di scyssed herein..]00151]. Now :
e 6 HekreBnB SR hERPect BT i PPETbieh LA trstited cisher b
been shown and described in detai

tivel fronteitd Rhrfomatk PIREFSS Vs ef‘Hte"?fe%% rsi}ifo IFJ‘?OSB% L pgrform the

readily apparent to those skilled in the art. For
gwatiqila,taskn t he preferred enbodi nent, the first and
second software conmponents used by a front-end

fowtiormsk phoceisherelemnedaerfiles phagenerateld Wy e relgyant features
process at least a portion of that order into a

gL abh@kdNwire e pbRentidf thee friebent amednton,subgtrefetred| | y
ready-to-inspect file, which is in turn sent to a

r I EmPRNHRE itaies fraghdriddintdDwaylerfile. If debioed, dhdse files

understood that the present invention could be

rge)lgli bfei rggntained as separate files or merged as a multiple set of files.

The data file should include at least a portion of the order data and pattern data
that is in a substantially ready-to-write format and/or a ready-to-inspect format.
In other words, the data file should be in a format which, when received by the
manufacturer, can be input into the appropriate manufacturing equipment to
substantially write and inspect a photomask in accordance with the front-end
photomask processor’s specifications. Of course, it may be necessary to have some
knowledge as to the type of equipment being used by the manufacturer to ensure
that the data file is in the proper format for that equipment. Thus, where

appropriate and necessary, the front-end photomask processor should obtain

manufacturing equipment (e.g., lithography tools, inspection equipment, etc.)



such that the first software conponent is used by a
front-end photomask processor of a front-end photonask
w@e@eosRes , wherein the front-end phot omask prBCEESING/019160
woul d send the photomask or7der to the phot onask
processor who would in turn process the order using
the second software conponent of the present
i nvention. Accordingly, the spirit and scope of the
present invention is to be construed broadly and
limted only by the appended clainms and not by the
fequiegaemg fiope dief maatfaconraNaad incorpdraiertbal informetiopitoHbel
of processing nmask data by converting design data in
dhe sl rm e afbRtieit this cancheraruompliged dy tHafranf-end f or
use in manufacturing a photomask having substantially
fg{(ﬁ&%ﬂ{ 5iBkeRBscpHRS aaNéd@ohl PRRAGE S BakUnED tbhe a

ata format suitable for a specific photonask

rgggafa%}&%dg%ggﬁgﬁﬁggage SRBREd S Beeh Bd SERPR iBformation

errng t ta using a specific formof the
el ectronic circuit desi ..9 " ' UL [ SR Sak
A e L
accordance w th th? design dat a; siziqg thﬁcggﬁkgp al to
thernhotnaskei e WELIE Wy BNEHE SY R & an
substantially transparent and substantially g{)a ue 1
thedftantesd iphotareasksecshtes TOi¢IRg Lhyfs igrmatone8seginals
portion of the design data into a substantially
sheaudly be samt iprier focorapledemphihe sney Wi the Rogo8pkqrelere In one
phot omask manufacturing processing; verifying the
embedifichy, thésetshepsfaraperforetddeiigghe dataservieas giervgerkwodor
nore sets of data generated fromone or nore of the
method of the present invention.
[00150] Once the data file is compiled, the front-end photomask processor
sends this file via a network connection to an external, remote manufacturer’s
system for manufacturing. In one embodiment, the front-end photomask
processor electronically transfers this information to the manufacturer via a
TCP/IP based network (e.g., the Internet) using file transfer protocol ("FTP"). The
present invention could also use other protocols, such as parsing an attachment of
an e-mail or by downloaded the file from other media. Once the manufacturer’s
system receives the file, the manufacturer will manufacture a photomask in
accordance with the instructions and specifications provided therein. In some
instances, it may be necessary for the manufacturer to do some additional

conditioning of this file once received. Thereafter, the photomask can be used to

make a semiconductor via the known techniques discussed herein.



follow ng data types: (i) the entered design data;

(ii) the sized design data; (iii) the fractured data;
wan@edx2Fs t he verification of the fractured daP@r/us2005/019160

conditioning said data set 780 be conpatible with said

mask manufacturing process; and sending el ectronic

signals corresponding to the conditioned data set to a

renot e manuf acturi ng system associated with the

speci fic photomask manufacturing processing.2. The

method of Claim1l, further conprising the step of

f[bﬂtigﬁ ' nQN&k alla%ﬁé pRf@PEd diBBbdBhed %f@?esbﬁﬁ‘erﬁ%é’enlnﬁh Biave

a su antla y ready-to-inspect format conpatib
h the 0 I;
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said sizing step further conprises the step_ of

roadtend pPbetopwak puicessPaiyeHer 2 Bhotamaskeidsp an%Prqgeéﬁ hlqasta
wherein said sizing step further conprises the step
getwsrmifithagordeninué achsaritiady feedyitpwmyite file Thdy orstibrsantiily
Caiml, wherein said sizing step further conprises
tregdysioapspdet file)ivhichgs i @si sept bas ednate nearmdaurfieng aciling
facility. 8. The nethod of Claim1l, wherein said

HA A, St SBufdBd hifler 08P FHaS B progens irtiendei esulidiengodified

phot onask manufacturing facility. 9. The nethod of
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S

of a front-end photomask processor, wherein the front-end photomask processor

would send the photomask order to the photomask processor who would in turn

process the order using the second software component of the present invention.

Accordingly, the spirit and scope of the present invention is to be construed

broadly and limited only by the appended claims and not by the foregoing

specification.



of conditioning data based on phot omask and cust oner

facility. 10. The nethod of Caim9, wherein said step
w@booso0mss i oni ng conprises one or nore of the POI/USWOFIYI160

steps: (i) sizing the datay74(ii) shifting the data;

(iii) providing special comments relating to the data;

(iv) updating a pattern's nane; (v) building a

j obdeck, uploading pattern nanes into a SEM file; and

(vi) uploading pattern nanes into an MES file. 60 76

11. The method of Caiml1, further conprising the step

oWhpr bekdimedds:at | east one jobdeck. 12. The net hod of

Caim1l, further conprising the steps selected from

the gromeiieenssbigagngaiasphdetttyngnedrtog desige dataiin it form of

di mensi ons; conditioning SEM specifications;

08R Eledtd 18 cRcBPleS@i@ath digfor liyd iMgmimeaghihg awbktontaskdaving

manuf actured; creating a registration neasure file;
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entiftication of a manufacturing facility where
sai.d. phot omaske: | i dng ddHEprBH IR steps
o?UIab%fﬁ{ ig?e%ééﬁgétﬁn@glf %ﬂg%%ﬁgﬁ Q? F%nggi ngg s baséqed on’
ong or nore of the following criteria: the type
| Pthography tools used at the manufacturing site;

a
front-end phot opask processor's. preference; and.the .

wor k | eering thedasisn£&ta piipe 2 iBEC‘f%@“Pré’? ﬂb‘fqé‘%“r“"&‘caci%“it,
wherein said requirenents are in a photomask industry
f design datd5. The method of O ai m 20, wherein said

i ndustry format is the SEM P-10 )
inputting requirements for processing an order for a photomask made in

accordance with the design data;

sizing the design data to facilitate process movement of the substantially
transparent and substantially opaque features in the photomask;

fracturing at least a portion of the design data into a substantially ready-to-
write format compatible with the specific photomask manufacturing processing;

verifying the integrity of the fractured design data;

merging two or more sets of data generated from one or more of the
following data types: (i) the entered design data; (ii) the sized design data; (iii)
the fractured data; and (iv) the verification of the fractured data;

conditioning said data set to be compatible with said mask manufacturing
process; and

sending electronic signals corresponding to the conditioned data set to a

remote manufacturing system associated with the specific photomask

manufacturing processing.



standard. 16. The nmethod of Claim1, wherein said

requi renents in a proprietary format. 17. The nethod
w@boocioad2ss 22, wherein said proprietary fornmat PET/D8®es019160

on a front-end phot omask prdcessor’'s design system

18. The nmethod of C aim 22, wherein said proprietary

format i s based on a photomask manufacturer's

processi ng system 19. The nethod of Claim1, wherein

said step of inputting requirenents is governed by a

first software conponent which conprises at | east

ones UPEORR AN Cihnel; tredhér mmprkimgghe gigp @b frsicetringgt dgast a

(1) tenplates in which data is entered; (2) rules for

BHY&%: $6tRO dbdign 8@k Bt ebedniidllyready-eniplsprice Sorimat gompatible
pecified format; (3) instructions for using tenplates

tm‘z’uhc{h%%g?ciﬁ‘c g@w%@maqu@mg pocepeed.fied format; (4)

a separate s rules for validating photomask order

ai ngt the specifie Lsai tbRhskehah@aeturidB Hrocessing
iqujkﬁprvﬁﬁﬁgh%B]ga%ﬁéggﬁﬁfa ed Wth a photonggk
tenpl ate or order Amet hod of processing mask data

: . ﬁo.
[PIEBISERA ISIECHRR 19 eHata in the formof an electronic
circuit design data file for u in nuf act ur i .
phot o knerbad ofdClam v ReERY aa@ﬁa%amgﬂwe%fia?%ﬁr#ﬂ% plocessing
opaque features into a data format suitable for a
spegirfseca pthogmphy iobdeluf act uri ng processing conpri sing
the steps of: entering the design data using a
speci fihe mehod of Clhime 1ewheteiossid sising stapfupbey gHnRyises the step
i nputting requirenments for processing an order for a
POFQiredReion XBARol Mhgdidgor dance with the design data,;
appl ying optical proximty correction to facilitate
PE OCeSH, [IRMAHEBE ClAfm i@ herein said sizing step further comprises the step

determining a manufacturing facility.

7. The method of Claim 1, wherein said sizing step further comprises the step
determining biasing based on a manufacturing facility.
8. The method of Claim 1, wherein said sizing step further comprises the step

determining a photomask manufacturing facility.

9. The method of Claim 1, wherein said sizing step further comprises the step
of conditioning data based on photomask and customer facility.

10.  The method of Claim 9, wherein said step of conditioning comprises one or
more of the following steps: (i) sizing the data; (ii) shifting the data; (iii)
providing special comments relating to the data; (iv) updating a pattern’s name;
(v) building a jobdeck, uploading pattern names into a SEMI file; and (vi)

uploading pattern names into an MES file.



phase shifting and substantially opaque features in
the photomask; fracturing at |east a portion of the
wale®c@or28at a i nto a substantially ready-tow i teCT/O82085/019160
conpati ble with the specifi’e¢ photomask manufacturing
processing; verifying the integrity of the fractured
design data; nerging two or nore sets of data from one
or nore of the following data types: (i) the entered
design data; (ii) the sized design data; (iii) the
fractured data; and (iv) the verification of the
fract umeandBédorOah i hmitey coapdsingthe sten of RFOERSSING at least
conpati ble with said mask manufacturing process; and
s§dbLb@cR! ectroni c signals corresponding to the
conditioned data set to a renote manufacturing system

ags0C iﬁ‘e?ﬁet}’}gﬁibf &Aﬂnaﬁg I a6 tHek conpatinsaskstemnefearturmghe

précessi ng. omat ed system for processing
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data format suitable for _ a specifigc. phat . . . and
: %Mi?ga OD]Q%%{f%nrg said data; an

e hRcaed; SEEAENE AdEEP RO H 2'co

readabl e medi um contai ni ng i nstructions, tgﬁ.l. e said
i Asgging tdiddstabsitingn ieatificationef gmmanylicudeg Reility, yhs %!
of performing the follow ng steps: entering the design
dph&otimkln ta bs peiufacturedr m of the el ectronic circuit
design data; inputting requirenents for processing an
ofiger figr machphoif aimskldyederdin s@id sepdd flesging ihbaspeé on one or
design data; sizing the design data to facilitate
PLRGESBHTTYESRRL cAferfah ehestyps tietoigtaphl yools used at the

manufacturing site; a front-end photomask processor's preference; and the work

load at each facility.

14.  The method of Claim 1, wherein said requirements are in a photomask

industry format.

15.  The method of Claim 20, wherein said industry format is the SEMI P-10

standard.

16. The method of Claim 1, wherein said requirements in a proprietary format.
17.  The method of Claim 22, wherein said proprietary format is based on a
front-end photomask processor’s design system.

18. The method of Claim 22, wherein said proprietary format is based on a
photomask manufacturer’s processing system.

19.  The method of Claim 1, wherein said step of inputting requirements is

governed by a first software component which comprises at least one



transparent and substantially opaque features in the
phot omask; fracturing at |east a portion of the design
walau0a/007269 a substantially ready-towite fornaPCT/US2005/019160
conpati ble with the specifi’¢ phot omask manufacturing
processing; verifying the integrity of the fractured
design data; nerging two or nore sets of data from one
or nore of the following data types: (i) the entered
design data; (ii) the sized design data; (iii) the
fractured data; and (iv) the verification of the
EiRGnponendaleatcii@n HOgoopdbidiginiany: €8itemaktes 8eyhighdata
be conpatible with said mask manufacturing process;
angh iSRRI GuRk €61 doRéEingitBO ddta encired piedemglates inteea
conditioned data set to a renote manufacturing system
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data fornat itable for_ a ecj fic phot omask
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server conprising a nenory, a first software,conpgnent
a0l a ssmeind of pracassing wahere Ry coBYeriipdest fya ﬁgl? {orm of
data, wherein said data relating to said_mask desi .

i n Sbaretc dircustadedigmetats §le fohesefin maanudataiipg @ Pb@qﬁlﬁlﬁ‘gg having
conprises instructions governing a user's )

phase shifting and substantially opaque features into a data format suitable fora

specific photomask manufacturing processing comprising the steps of:

entering the design data using a specific form of the electronic circuit

design data;

inputting requirements for processing an order for a photomask made in

accordance with the design data;

applying optical proximity correction to facilitate process movement of the
phase shifting and substantially opaque features in the photomask;

fracturing at least a portion of the design data into a substantially ready-to-
write format compatible with the specific photomask manufacturing processing;

verifying the integrity of the fractured design data;

merging two or more sets of data from one or more of the following data
types: (i) the entered design data; (ii) the sized design data; (iii) the fractured

data; and (iv) the verification of the fractured data;



entry of requirenents data for processing an order for
a photonmask nmade in accordance with the design data,
wo b@esensd sof t ware conmponent conprises i nstrRCT/USNS5/019160

for parsing mask pattern dd8a and the requirenents

data into a format suitable for manufacturing, wherein

sai d second software conponent conprises instructions

for carrying out the followi ng tasks: (i) sizing the

design data to facilitate process novenent of the

substantially transparent and substantially opaqugic )

f eat Usggitionind@idhakcmamkhe domipatibleatitiusdid gagk MapyLCcyIng

portion of the design data into a substantially
dystRawite format conpatible with the specific

B ot ormask manufacturing processing; (iii)5 019160 80

verif é’énﬂﬂmgtQ&t?dﬁ'ﬁ@ﬁéﬂaﬁé’c&?es{J&Riilﬁg acthdrcendideséddatdaetato a
(iv) nmergi’ng two or nore sets of data fromone or nore

of the follow.n Sd Wit tHePe@ht BR&GASIST gn
a%P%F”P%?ﬁ?ﬁsngg%§§5§8%¥§% gaﬁa; (c thesfractured
data; and (d) the verification of the fractured data;

MANUEHHINE BISFFG"Sai d data set to be conpatible with

i d mask facturi ess; i1 cui Lry . faL
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conditioned data set to a remte uf act uri ng. syst em
as slocfaamed anieldstronis disaitidesign Bﬁ‘atfga R‘Sﬁﬂhﬁ‘ﬁﬁg% f‘rﬁ‘g
processing. 23. An automated systen1for_processig% o
skordakadabingsahstentiallygranspargnt angt subRDERY PRAANE SFA RS I
el ectronic circuit design data file for use in

e a6t ishiGatile et geeifik phawimagk phayfaceiringinigeestag,
substantially opaque features into a data fornmat

Stk ARG § WmAurePRGHABIE nidntr restkinieginf@ettions e instructions
processi'ng, conprising a
being executable on a processor capable of performing the following steps:
entering the design data using a specific form of the electronic circuit

design data;

inputting requirements for processing an order for a photomask made in

accordance with the design data;

sizing the design data to facilitate process movement of the substantially

transparent and substantially opaque features in the photomask;

fracturing at least a portion of the design data into a substantially ready-to-
write format compatible with the specific photomask manufacturing processing;

verifying the integrity of the fractured design data;

merging two or more sets of data from one or more of the following data
types: (i) the entered design data; (ii) the sized design data; (iii) the fractured

data; and (iv) the verification of the fractured data;



conput er readabl e nedi um contai ning instructions, the
i nstructions being executable on a processor capable
w@boop®o268 m ng the foll ow ng steps: entering tPET/USR0EMI160
data using a specific form’f the electronic circuit
design data; inputting requirenents for processing an
order for a photomask nmade in accordance with the
desi gn data; applying optical proximty correction to
facilitate process novenment of the phase shifting and
substantially opaque features in the photomask; ‘
fr act Wohdiflofihgls@idsdat@sa1b be compétitile withewidymasamanifacairing
a substantiaIFy ready-towite format conpatible with
t ecific photomask manufacturing processing;
Jgﬁfggiﬁgithe integrity of the fractured design data;
mer gi ng_t.wo _or. pore. fib OHe E6iRlifdnddd@a 6dt to a
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(ii) the sipzed. design data: i) at a;
St el 7 e 50 b s B o
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ek LIREIREINE PERGESHRE pr ocess; and sending el ectronic
signals corresponding to the,condit%on%d data.sea L9 8
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speci fic photonmask manufacturing processing. 24. An
aitt owEbied obyrs tlenrdrie ciyewcdssianrpiatikadon yieingjanulacturing a
converting design data in the formof an electronic _
c Eh&dﬁrﬁasld Baiign sulatantiblly eahspareng end nubﬁéwmaé]d’t%@ﬂ%f egtures nto
phot omask havi ng phase sifting and substantially
opaferkaatl s#i@sle fof @ specifat phot@nasktmauifeabiing purcessing
speci f1 ¢ phot omask manufacturing processing

CQBRtiSh A

.at least one server comprising a memory, a first software component and a
second software component for processing mask data, wherein

said data relating to said mask design is stored in said memory,

the first software component comprises instructions governing a user’s
entry of requirements data for processing an order for a photomask made in
accordance with the design data, .

the second software component comprises instructions for parsing mask
pattern data and the requirements data into a format suitable for manufacturing,
wherein said second software component comprises instructions for carrying out
the following tasks: (i) sizing the design data to facilitate process movement of the
substantially transparent and substantially opaque features in the photomask; (ii)

fracturing at least a portion of the design data into a substantially ready-to-write

format compatible with the specific photomask manufacturing processing; (iii)



at | east one server conprising a nmenory, a first

sof tware conponent and a second software conponent for
w@e@eosRsg mask data, wherein said data rel at POUSHO5/019160

said mask design is stored8n said nmenory, the first

sof tware conponent conprises instructions governing a

user's entry of requirenents data for processing an

order for a photomask nmade in accordance with the

desi gn data, the second software conponent conprises

instructions for parsing mask pattern data and the

. b LR MR g HBL 6F th@ Fr@crarddoddsigin daitd ;t (&b Ineerfgng two or more sets
rrvgﬂﬁ? act urli ng, @tv\her ein sai d second software conponent
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fracturing at least a portion of ft LOR il said ARk
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the specific photomask manufacturing processing; (iii)
veriffgetugng REOCESH @Bdi ty of the fractured design data;

(iv) nmerging two or nore sets of data fyom one or ,:hor e,
of t heirbaitydor sepding eleqtynmissisnaly caresPHting ythgsepgifone
data; (b) the sized design data; (c) the fractured
dadrasetand rediptd menufarivtingayiten asfoctated With¢he fRegifigphgtomask
(v) conditioning said data set to be conpatible with

SlaHufABskinBpRotdeashiglr i Ng process; and circuitry for
sendi ng el ectronic signals corresponding to the
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associated wi th the specific photomask manufacturing

Pl O%& 35N 9F an electronic circuit design data file for use in manufacturing a
photomask having phase sifting and substantially opaque features into a data
format suitable for a specific photomask manufacturing processing, comprising a
computer readable medium containing instructions, the instructions being
executable on a processor capable of performing the following steps:

entering the design data using a specific form of the electronic circuit

design data;

inputting requirements for processing an order for a photomask made in

accordance with the design data;

applying optical proximity correction to facilitate process movement of the

phase shifting and substantially opaque features in the photomask;

fracturing at least a portion of the design data into a substantially ready-to-
write format compatible with the specific photomask manufacturing processing;

verifying the integrity of the fractured design data;
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merging two or more sets of data from one or more of the following data
types: (i) the entered design data; (ii) the sized design data; (iii) the fractured
data; and (iv) the verification of the fractured data;

conditioning said data set to be compatible with said mask manufacturing
process; and

sending electronic signals corresponding to the conditioned data set to a
remote manufacturing system associated with the specific photomask
manufacturing processing.
24.  An automated system for processing mask data by converting design data
in the form of an electronic circuit design data file for use in manufacturing a
photomask having phase sifting and substantially opaque features into a data
format suitable for a specific photomask manufacturing processing comprising:

at least one server comprising a memory, a first software component and a
second software component for processing mask data, wherein

said data relating to said mask design is stored in said memory,

the first software component comprises instructions governing a user’s
entry of requirements data for processing an order for a photomask made in
accordance with the design data,

the second software component comprises instructions for parsing mask
pattern data and the requirements data into a format suitable for manufacturing,
wherein said second software component comprises instructions for carrying out
the following tasks: (i) applying optical proximity correction to facilitate process

movement of the phase shifting and substantially opaque features in the
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photomask; (ii) fracturing at least a portion of the design data into a substantially
ready-to-write format compatible with the specific photomask manufacturing
processing; (iii) verifying the integrity of the fractured design data; (i\;) merging
two or more sets of data from one or more of the following data types: (a) the
entered design data; (b) the sized design data; (c) the fractured data; and (d) the
verification of the fractured data; (v) conditioning said data set to be compatible
with said mask manufacturing process; and

circuitry for sending electronic signals corresponding to the conditioned
data set to a remote manufacturing system associated with the specific photomask

manufacturing processing.



