; e3eVl "6TVr UCS02- 039 PATENT APPLI CATI ON FOR PAGE1 SYSTEM APPARATUS AND
METHOD FOR RETI CLE GRADE AND PRI CI NG MANAGEMENT CROSS- REFERENCE TO RELATED
APPLI CATIONS This application is related to co-pendi ng US patent

appl ication-no. 10/389, 718, filed March 14, 2003, attorney docket no.

CS02- 040, inventors Kochpatcharin et al., entitled SYSTEM APPARATUS AND
METHOD FOR AUTOVATED TAPEQUT SUPPORT, commonly assigned which is hereby

i ncor po y reference. Background of Invention |I) Field of t
Inventiéﬁﬁ§ﬁ$£ invention relates generally to a method, appar%@ﬁgfénd
system for pricing product and nore particularly to a nethod, apparatus and
systemfor the reticle grade and pricing nmanagenent and nore particularly

to a method, apparatus and systemfor pricing a reticle or mask set used in

sem conductor fabrication. ZPADENT APPIICANIONEQR I Or Art El ectronic
devi ce makers, such as cell phone manufactures, conputer manufactures, toy
makers, use foundries or |IC manufactures to nmake the chips used in their

products. PR i i I i sets
B e Used 1Y AR AR TS AN MBI O ORI L TERADIEANTT R RIERIGCC,
must be fabricated before the chi %lﬁg]ﬂmde. The el ectroni c device
makers make prelimnary chip desi%ﬁ’%ﬁ p design prograns. The device
designers send the prelimnary chip designs to foundries or sem conductor
manuf acturers to nmake the reticle sets (masks) and then fabricate the
devices using the reticle sets (masks). Foundries need to determ ne the
cost to produce of CROSLREFIRENCE TOREhATEIYAPPLICATIONS a conplicated

process because each reticle set is custom zed for the device being
manuf act ur ed.

This application is related to co-pending US patent application no. 10/389,718, filed
March 14, 2003, attorney docket no. CS02-040, inventors Kochpatcharin et al., entitled
SYSTEM, APPARATUS AND METHOD FOR AUTOMATED TAPEOUT SUPPORT,

commonly assigned which is hereby incorporated by reference.

Background of Invention
1) Field of the Invention
This invention relates generally to a method, apparatus and system for pricing product
and more particularly to a method, apparatus and system for the reticle grade and pricing
management and more particularly to a method, apparatus and system for pricing a reticle or

mask set used in semiconductor fabrication.

2) Description of the Prior Art
Electronic device makers, such as cell phone manufactures, computer manufactures, toy
makers, use foundries or IC manufactures to make the chips used in their products. To make the

chips, the photolithographic masks or reticles sets are used in the manufacturing process. The



The foundries use the cost of the reticle set to nmake business and pricing
deci sions. The inportance of overcom ng the various deficiencies noted
above is evidenced by the extensive technol ogi cal devel opment directed to
the subject, “as docunented by the relevant patent and technical literature.
The cl osest and apparently nore rel evant technical devel opnents in the
patent |literature can be gl eaned by considering: US 6,031,981(Lee et al.)
that describes a systemfor reconfigurable gate array cells for automatic
engi neekSE&hBHYe orders. US 6, 128, 588(Chacon) shows an i nt egr aPédE-2ab

dat abase and di scusses connections to a control system US 6,260,177b 1

(Lee etrefitle)setd nBBHUBSRBritRREPbrelhOEIEDS & b mbd®!, | THeteléctidhiCtl/ice Mnakle® make
5,696, 943(Lee) shows a nethod and apparatus for design nodification.

embodi eare ar TRE VSR R A S gl T AR U R R e BB M imjnary
‘appar at . Reti.cl e .Grade and ,Pricin nagenent,, AN nopn-limti exanpl e
enbod rit ST TS e O R T pE AR BT Raris Y G oclag ntg
reticle se% Qonpriﬁfs; a),receiqug | ayer information for a reticle set and
st ori ngthemfapricaly dhe deyicss reing G retigle pele BNdskaly cost data for said |ayer
information for the reticle set and storing said cost data; c) determ ning
the price of said reticle set using said |ayer information and said cost
data; and storing the price of the reticle set; and d) outputting the price

of said retiBhmdsed necAnotibtermine the dosi toipigiuex afifHeactdibodi fRrnhe ds/i@Re Tals igor e
processor readabl e storage devices having processor readabl e code enbodi ed

on the PERESIRBIHGAGREY BecBli ABErdRM L5 .cubBRIRITELEE Abvite 8RR hEniLER LT
progranm ng one Or nore processors to performa method of defermning a

price ofpdrhiflihd! e Hlcost Jﬁh%&i@@%eﬁ%@ﬂe%u@ﬁéss and pricing decisions.

The importance of overcoming the various deficiencies noted above is evidenced by the
extensive technological development directed to the subject, as documented by the relevant
patent and technical literature. The closest and apparently more relevant technical developments
in the patent literature can be gleaned by considering: US 6,031,981(Lee et al.) that describes a
system for reconfigurable gate array cells for automatic engineer change orders. US
6,128,588(Chacon) shows an integrated Fab database and discusses connections to a control
system. US 6,260,177b1(Lee et al.) discusses tapeout processes in reticle fabrication. US

5,696,943(Lee) shows a method and apparatus for design modification.



a) receiving customer information for the reticle set and storing the
custoner information; b) receiving sales order data for the reticle set and
storing the sales order data; c) retrieving layer information for the
‘reticle set and storing the layer information; d) receiving cost data for
the layer information and storing the cost data; e) determning the price
of the reticle set using the layer infornation, the sales order data, and
the cost data; and storing the price of the reticle set; and f) outputting
the pri€80b03% he reticle set. CS02- 039 PAGE 4 Anot her non-| PAGE &g
exanpl e enbodi nent is a conputer systemfor determning a price of a
reticle set conprising: a) neans for receiving custoner information for the
reticle set and storing the custoner information; b) neans for receiving

sal es order data for the reticigngfl g%%F '§ﬁﬁ£bﬂ&1the sal es order data; c)

means for receiving |ayer informti e retlcle set and storing the

| ayer information for COS ata

it or mat i on Foraries ol PERpte S afRal sl Mg et B e 2 N Eiethocy o
determning the price of the reticle set using the layer information, the
sal es oVaem %’Qtaﬁpméﬁ’é f?‘hg\eE%tGrél%ﬁ?H*d BingMordstanhe price of the reticle
set; and f) neans for outputting the price of the reticle set. The above
advant ages afunbe-dimitiesexamplotmbefimeseofithe imgthod ol diehi ineentiondot salcwdatihgar e not
exhaustive and/or exclusive. They are presented only to assist in

under stgiwdiofg réthede sateemptiegs: 1t shoul d be understood that they are not
representative of all the inventions defined by the claims, to be

consi der edy)lbegidial | Ileﬁﬁ 19Brrhiifon feysEgtic%eaéuﬂﬁaﬁﬂg%@hﬁy&ﬂﬁf&hﬁhe’ﬁ or

Ilnltatlons on eqU|va ents to the claims. For instancé, sone of these

advant ages, TR LA YorGRRIEATL B Saton' ) BOBLHANEY 26R0 n%pa%% sgst data

si mul t aneo vant ages
are applic of the invention, and._in to ot hers.

ble to.on I|c
Furt her mré,de&ew%% @ao said reticle sef usihgspid iﬁyshﬂfwaﬁgwﬁ el Hata;

di scussed herein. However, no inference should be drawn regardi ng those
di scussed adatoningdhepriceeofithe tetieleseinand di scussed herein ot her

d) outputting the price of said reticle set.

Another non-limiting example embodiment is one or more processor readable storage
devices having processor readable code embodied on the process readable storage devices, the
processor readable code for programming one or more processors to perform a method of
determining a price of a reticle set; the method comprising:

a) receiving customer information for the reticle set and storing the customer information;

b) receiving sales order data for the reticle set and storing the sales order data;

¢) retrieving layer information for the reticle set and storing the layer information;

d) receiving cost data for the layer information and storing the cost data;

¢} determining the price of the reticle set using the layer information, the sales order data,
and the cost data; and storing the price of the reticle set; and

f) outputting the price of the reticle set.



CS02- 039 PAGE 5 than for purposes of space and reducing repetition. Thus,
this summary of features and advantages shoul d not be consi dered

di spositive in determ ning equi val ence. Additional features and advant ages
of the invention will beconme apparent in the follow ng description, from

t he draw ngs, and fromthe clains. CS02-039 Brief Description of the
Drawi ngs PAGE 6 The features and advantages of a nethod, apparatus and
systen1¢§@%8%icing a reticle or mask set according to the present_invention
and furt®aVdttails of a process of fabricating such a net hod?A48b4r at us
and systemin accordance with the present invention will be nore clearly
understood fromthe follow ng description taken in conjunction wth the
acconpanyi ng drawings in which Iike reference nunerals designate simlar or
correspondin (S I = i I che SEi ws a
flowchart t hg?&lil I ustlﬁgltt%lg%g%gﬁ lr? %n- Oiﬁir?nﬁ%dlt %f%@g@%%%y\é@n@g%f (riré;t%\l?ﬁ%% e 2
pricing st.em nethod. and apparatus of the present invention. Figure 2Ais
a diagﬂgﬁﬁgﬁgﬁsgy?Pgﬁ§gg'a non-1initing exanpl e enbodi ment of the pricing
system Figure 2Bis a diagramof a systemof a_non-limting exanple

enbodi ment HofMaaRd fq5reeei e Systarasn intormadoraier tharstiele sef and swsipe thaigstnmer
application connected to the naster database. Figures 3A, 3B, 3C, 3D and 3E
show i nt er finlogmation;accor dance with a non-limiting exanpl e enbodi ments of
the invention. Figure 4 shows a flowhart for a non-limting exanple

embodi mentb)ometiefor raceivirigdales order data for the reticle set and storing the sales order data;

¢) means for receiving layer information for the reticle set and storing the layer
information;

d) means for receiving cost data for the layer information for the reticle set and storing the
cost data;

¢) means for determining the price of the reticle set using the layer information, the sales
order data, and the cost data; and storing the price of the reticle set; and

f) means for outputting the price of the reticle set.

The above advantages and features are of representative embodiments only, and are not
exhaustive and/or exclusive. They are presented only to assist in understanding the invention. It
should be understood that they are not representative of all the inventions defined by the claims,
to be considered limitations on the invention as defined by the claims, or limitations on
equivalents to the claims. For instance, some of these advantages may be mutually contradictory,
in that they cannot be simultaneously present in a single embodiment. Similarly, some
advantages are applicable to one aspect of the invention, and inapplicable to others. Furthermore,
certain aspects of the claimed invention have not been discussed herein. However, no inference

should be drawn regarding those discussed herein relative to those not discussed herein other



Fi gure 5A shows a diagramof a non-limting exanpl e enbodi nent of a
conputer that can be used in an enbodi nent of the invention. CS02- 039
PAGE 7 Figure 5B shows a diagram of a non-limting exanpl e enbodi nent of a
conput er systemthat can be used in an enbodi nent of the invention. Figure
6 shows a diagramof a non-limting exanple enbodi nent of a data structure
for a master data base including technol ogy, process and device id indexes.
CS02- 03 il ed Description of the Preferred Enbodi nents PA anpl e
enbodi rr@%@lﬁdor a nmet hod, apparatus and system are provided fgi%fgerm ni ng
the price of a reticle set. Enbodinents of the systemretrieve information
r el at edthanic pyrpeses dfspacstandiredusite epditional hoy thigsuramsywfdesueeagl , dat a
bases) and determines a price for the reticle set. In a non-limting

exanpl eadshoapesishotfildgiat Be &nsided dispogiting is¥&t@ithidg 2qaivaRiéd MRldathnk Plee@tds
support application 35A connected to the master database 24A. The aut onat ed

t apeout yrURR At ' y | Qb wi ; r{ﬁ}rﬁ e
design (e.g., tlgae%y)ebfui%ﬁ?gérrﬁn%? Sﬁﬁ)be{:cﬁ%fépi)ﬂgfin?gﬁg ﬁ?rll;bv{l% alrs’rstl%%)ggn’ at ame

r eposi t&ﬁ%iné‘dnﬁ%&mhﬁ:c?ﬁ geticle in a set of reticles used to make a chip
or device. e pricing application uses the "layer information" to

determ ne the price of the reticle set. See e.g., figure 3D for exanpl es of
| ayer information data. Figure | overview Figure | shows a flowchart that
illustrates one non-limting exanple enbodi ment of the pricing system

met hod and apparatus of the present invention. The reticle set pricing
systemis :



preferably conprised of one or nore software applications operating on one
or nore conputers. For reference, figure 2A shows an exanple systemincl ude
dat abases and applications. Figures 3A to 3F show exanpl e screen shots. The
system determ nes the price of a specific reticle set. CS02- 039 Step 10-A
PAGE 9 Referring to figure 1, step 10-A, the systemreceives custoner
information for specific requested reticle set that is being priced. The
custongé ¢$ mation is preferably received froma naster datﬁé@ﬁf sitory.
The sys e | d receive the custoner information by a user e g the
information. The system stores the custoner information preferably in a
pricing database or pricing data repository. The specific custoner
request ed can be specified by a user and an exanpl e enbodi ment is discussed
bel ow and shown in figures 3A to 3D. The system can receive informtion by,
for exanple, retrieving the information froma data base or by a user
inputing the information. master data repository The master data repository
can be a database(s), a distributed database, or a distributed data
managenent application (e.ggq.: duct..dat agenent). For exanple, the
data repository can be a W ?&b%%ﬁ“%‘%?‘g%'ﬁ € 20 &fat abase managenent
program by Paranetric Technol ogy Corp., 140 Kendrick Street, Needham NMNA
02494, USA. The nmaster data repository can contain multiple tables or

dat abases. The master data repository can be used to store information
retrieved frbhmistthes agg adanigegnobbmstwdorppagssissand phigterfor prding pgtisiael i on
in the master database preferably conprises the foll ow ng data nodel

enti ti emaskegs aostedinganthe presshioimeentiod atid fanttebr detaile of 4 prooessiad fsbricating eichal e
sets. pricing database The pricing database can be any el ectronic

r eposi tRkthod, BpBadivs Ghd gydah abagerdaafe Rah Idabant BRESEIONN B@breCidhrige
dat abase(s), a distributed database(s), or a distributed data managenent

aasel | ) : : |
e e R S

See e. gfn’wh'zi}:lglil%ereféranaer}lu?n)%?ﬂP ldgs’lgn%%csrfmilarcc)sroczo_rr%g’pgonding elements, regions and

portions and in which:

Figure 1 shows a flowchart that illustrates one non-limiting example embodiment of the
pricing system, method and apparatus of the present invention.

Figure 2A is a diagram of a system of a non-limiting example embodiment of the pricing
system.

Figure 2B is a diagram of a system of a non-limiting example embodiment of the pricing
system having an automated tapeout support application connected to the master database.

Figures 3A, 3B, 3C, 3D and 3E show interfaces in accordance with a non-limiting
example embodiments of the invention.

Figure 4 shows a flowchart for a non-limiting example embodiment of the invention.

Figure 5A shows a diagram of a non-limiting example embodiment of a computer that

can be used in an embodiment of the invention.



PAGE 10 reticle set being priced can be a table in a pricing rel ational

dat abase. The pricing database can be part of the naster data repository.
In a non-limting exanple, the pricing database can be part of a naster
““database that is a Wndchill T"" database or database managenent program by
Paranmetric Technol ogy Corp., 140 Kendrick Street, Needham MA 02494, USA.
Step 10-B Referring to figure 1, step 10-B, the systemretrieves and/or
receives ecrflc requested device id and process id for the specified
retrcIéC@¥¥0 , for the reticle set being priced). The deviP&&Ed and
process id are preferably retrieved froma naster data repository. Then the

device and [FigeRss shdwanalisdramed apibaflphiéihl ¥xifipla dhbddinentddhabapater Higem
specific requested device id and process 1d can be received by the system

and/ or tﬁgﬂ&ﬁtbgqsggymaanmodﬁﬁerﬁr&@m 1h€}bnft1bﬂure 3B. The device id and process
id information in the data base preferably conprrses t he follomnng dat a

nodel entiti ce. i hno Q

Fi gure 6. Thlgﬁ%re\%e Wg& ddasgr%ﬁr%gge%?clfrmlggggx T (ejn% %é}enggfﬁéla%r F%%%Ié fPFre
device id is eferabl .used as an index to store/retrieve information

r el at e P@s S"‘g%@e'&zisﬁl%c ding technalegy, prosess g deVics I¢ HEeXsS dat abases used by
the pricing system(e.g., naster data repository, sales order/pricing

dat abase, and pricing database). Al so, preferred enbodi ments of the device
and process id are described below and in figure 6. Preferably the process
idis related to the device id fromdata created in the master data
repository during a tapeout operation. The tapeout operation is where the
| ayer s/ masks that make up a nmask set are defined. In an enbodi nent, the
pricing database is part of the master data repository. That is the nmaster
data repository can include nore than one database and can include the
pricing database CS02- 039 PACE 11 or data repository. In a preferred
enbodi ment the master data repository has (process or layer) information
from an aut omat ed tapeout support application. Step 10-C



Referring to figure 1, step 10-C, the systemretrieves and/ or receives

sal es order/cost data for the reticle set froma sal es order/cost database
(SMO). The system preferably uses the specified device id to index the
reticleset being priced to the data in the master database. The system
stores the sales order/cost data retrieved for the reticle set (indexed by
the device id) preferably in the pricing database. See e.g., figure 3D.

sal es order database The sales order data in the sales order database

pref er dBPY2-BBhpri ses data relating the sales order for the rePA&iE8set
being priced. The sales order data in the sales order/cost database
preferably conprises the follow ng data nodel entities: device id, sales
order #, sales anount, account nunber; whether custoner is paying for mask
production costs (recpy@ied nRicrigBooihePreRPtdBakoditeni¢! | Very | ocation.
See e.qg., figure 3D. Step 10-D Referring to figure 1, step 10-D, the system
retrieves and/or receives "layer information" from nmaster database rel ated
to the device id (reticle set being priced) and stores the |ayer

information preferably..in the pricing database. A layer is e reticle in a
ot Cof 1 et e Babpm oK e hrra AR syilem s Brovidsd drAsteraRRing
preferably conprises fields of features of the |ayers or reticles. A set of
reticl efeipgc etipleget. dipbastimanis of fheysastem(reirier e iffemmeadion ralgted|te g specific
information in the master database preferably conprises the follow ng data
nmodel emticlgiseidrorh aymoustiatd syeres (g/pedatabeses)y @idi deteeminea deprice dui the eaticleRC/ PSM
magni fication (MAG, spot size, CD cell size, description. See figure 3D.

CS02- 039 PAGH alabnligitingeREmbRIsBbWRtH ABure D) HeS @ickdd syshPhftnl Atdrhgedrast er
data repository by an automated tapeout application. See This application

is rel %gﬁug gur@mglggﬁ%atﬁ%%g}sa&sqne&&pmﬁé Hﬂstkisdé?%lggé; 4@.%& LR5hA8d %&s_e?ut

filed 02- 040, Tnventors patcharin et

entitled SYSTEM APPARATUS AND NMETHOD .FOR AUT ED TAPE SUPP:

Comont PREL GIAR PUTER Ty P RCHHEBh P FER 16 VR (rkard b ROER A et bes
an aut omat ed t apeout system The exanple system can be integrated as shown
in Fi gus&toss! inthemasipredats FRPasiFaLY | 4 1RYSTF Brae Aei %seépgre@aleﬁ Hsadde maketaer
data repository by an automated tapeout support system See figure 2B. A

| ayer ichipaedgvess. clhe nrieing applicasionruges the Ekyersistbrimetiomkte deteginings tbe pdevdfthe
The pricing application uses the "layer information"” in determne the price
of the ktitlegtteSaet.g., Heer DL cRahples bh@yédnforgdtién datastep 10-E, the system
retrieves cost data for the layer information for the reticle set and
stores the cost data. As shown in figure 2A, the cost data is preferably
stored in a cost database. The cost database contains cost data related to
the cost of producing the nasks or |ayers that nake up the reticle sets.
The cost data can include cost information for the factors that affect the
cost o%nthe reticle set. For exanple, the cost database can contain cost
fact or £18Y€ LWETUEY: of producing a mask (or layer) at a particul ar mask
shop. The cost data can contain cost factors for other variables such as:

| ayer type, FighieCl shogsad®wdbattlthatliustnire onERéh-BEMingadinipie amnbodiichOdt. the

pricing system, method aﬁd apparatus of the present invention. The reticle set pricing system is
preferably comprised of one or more software applications operating on one or more computers.
For reference, figure 2A shows an example system include databases and applications. Figures
3A to 3F show example screen shots.

The system determines the price of a specific reticle set.



CS02-039 Step 10-F PACE 13 Referring to figure 1, step 10-F, the system
calculates the price of the reticle set. The total price of the reticle set
can be the sumof the price of the individual reticles, (or nasks or
lI'ayers) 'to nake up the reticle set. See figure 3D for an exanple screen
shot of pricing 370 by layer. The price of each reticle can depend on many
factors that are used to calculate the reticle price. For exanple, the
type/ nane of the reticle/layer can be a factor as sone reticles cost nore
to produ@-B&tause of line density and technical difficulty wPASEHPoducing
reticle. Oher factors include reticle grade, pellicle type, OPC/ PSM
magni f i $wpilgma and the particul ar mask shop that will fabricate the masks.
The cost data conprises cost factors used to calculate the price for these

masks. For le, reticle gr.ade is a nmeasure of the .qualit. f mask. The
i gher the chEPREE o e 1BFE. S s REtGs Ploddr Blifimalion B oB8TF
factor for the reticle grade where the cost factor is higher for _a nore
cost | y AP reticle setithat 4 brgag prced. | Thewstomgs dpformationdis pggiergbly rageived fiam 1 o
for a grade C). The reticle grade cost factor can be nmultiplied by a base
" nunber & magfer datariepesitdne Theysysteioouldaeteive thecustbmeSindprniz@iot bRefuser énteyirtgo
figure 1, step 10-G the systemoutputs or displays the price of the
reticl ethséifornmneThe systengstores Hie cuStogier IfothReharreferidiy & 4 priiigeddabasé ep
10-H, in an optional step, the systemcan route an purchase order (PO

r equest pd Gh AR rdfRE ik Y STIRERAIRE @listhREr RERERan bERBeIH & £ ly
deci despr\/\heﬂ]err%ﬁg 1r(gﬂte tﬁ% PO osr au!g[ oﬁati caany ag%roves‘}?%ggeggﬁ%gged on

|1
whet het o B CUTRATRER AL kOB LERIGhGnd Sho DR AREETs Loapay for the cost of

produci n ere e se e CO0S reticre set will be pay for
by the foun . | f the custoner has reed to pay for the . reticle set, the
System  CSODIHSIem:Eas 1Yo SR ICTRBAR Y AT PRl g iie dHaRRA BB A ( PR
and the PR can be issued. If the cost of the reticle set will be paid for

by the dasubreyr by gasenignuting the inGumatiathe PR to the appropri ate personnel
for sign off and approval. Figure 2A Figure 2Ais a diagramof a

non- | i m ti ngmexiendhta wpbsitbryent of the pricing system Figure 2 shows the
pricing system conprises a conputer system 20, a reticle pricing

application BRe m@st@@@_‘taﬁfepgﬁb’%‘y EQPRSA EAEDAsER), adlifAbRS] Q4tdese At iSEBASHT Or Y
26, a cost data repository 27, a pricing data repository 28 and a user

Cnterf _ . .
dat o r oba FRnae i p B RE AR AP RA LR e R I Sl B MBS o1
b t k,of t nect ed
ot er et Seiohfl Anat ot hr S ERtehtnl Bosit BE Phsh iR B ore o
nore separate datahases. The reticle pricing application can _be one or nore
cﬁ?ﬁﬁ}

sof t war eo®p P Esindesks Stregin Negdhsimn. H4a U8r9hdy astorglaty 1gpRSItgF - easy GOBERIN

enbodi ment, the reticle pricing application is a Wndchill TM workfl ow

sof t war mubliphd fables podathlyasérar Eheenaster ditokpoditogy caBdepised hestasanformatiorf ace 29
is preferably a web browser. Al so, see figures 3A to 3F for exanples of the
i nt er f aeatevefiioH eheBykiegisidatablies or aseflé.agr am of a system of a non-limting

exanpl e enbodi ment of the pricing
The customer information in the master database preferably comprises the following data
model entities: customer name, customer id #, and device id numbers for reticle sets.
pricing database
The pricing database can be any electronic repository. The pricing database can be a data
repository that can be database(s), a distributed database(s), or a distributed data management

application (e.g., product data management). The system preferably stores “pricing related

information” for the reticle sets in the pricing database. See e.g., Fig 2B. In an example, each



- repository 24A and the layer’info

system havi ng an automat ed tapeout support application 35A connected to the
mast er dat abase 24B. Figure 2B shows a system 20A, and a reticle pricing
application 22A. Figure 2B al so shows an exanpl e where the master data
repository 24A contains a |layer Info database (DB) 31 A, and a pricing
dat abase (DB) 28A. CS02- 039 PAGE 15 Also, the sales order DB 26A and cost
DB 27A are part of a sales data base 33A. The sal es order database 26A and
t he cost database 27A can be contained in the sane data repository. Figure
2B al soC8fb@E’ an exanpl e the automated tapeout support systemAGHpPi cation
35A that is connected to a device info DB 35B, a process info DB 35C and
desi gn defitle sB¥bedipdrickhatiby b edld ifaridhg RILGASIUatabhst. PBe pri6ing A8iaBakeicah Be DB
contain info (information) related to the mask design and tapeout process.
The aut A : ter a
ﬁ%ﬁ%ﬁﬁkBﬁﬁﬁp&kaﬁ%@ﬁﬁﬁ?Jﬁ%ﬁk@Eﬁg%@gFaﬁgpgpﬁﬁzfﬁggg%&ﬁﬁ$ﬂﬁﬁtﬁ;mﬂ%&

ormatron 1s

prefer r | n. r ef erred odi nent,, the reticle pricing

appl i c:%j]}nésﬁ[&il és)ataZo%%ﬁ t%’&@‘ﬁ?ﬁ \mejleﬁ%r kqal%%’\t%/ses%rfr?a\%’ra%e 135?)&}%6813{1{ B EW ranetric
Technol Cor Ex | e Scr shots - Figures 3A to 3F Figures 3A to 3F
show ex%%trlﬂﬁ%ﬂu'&ggyo&@crlggg(eéla%?lésﬁr?f’ta E@ﬁﬁﬁhwmﬂ%séj nlinting
exanpl e enbodi nents of the invention. Preferably, the displays are web
pages. For sinplicity only portions of the webpages are shown. Figure 3A
shows a display where custoner information can be entered. Figure 3A shows
a screeg 3qﬁ§£ Al so see figure 1, step 10-A. The screen is preferably a
webpage: R r can select a custonmer nanme fromthe custoner nane |ist 301
and the custonmer nane is displayed in field 302. The custoner nanes are
pref erably rRefeirengdd fignonm,tstep 10el8tthe syhtdraretepasiahdoy recSees 4 spuifesrequested
2A). A user can click on the button 303 to request the systemto retrieve
cust onmedevidefi@ ramtprédes@iicdios thersfedingl ftisle@BE(e.d. Nfd@ tiieetioN set beirdmided® The

device id and process id are preferably retrieved from a master data repository. Then the device
and process id are stored preferably in a pricing database. The specific requested device id and
process id can be received by the system and/or selected by a user as shov;}n in figure 3B.

The device id and process id information in the data base preferably comprises the
following data model entities: device id; process id, and technology type. See e.g.-, Figure 6.

The device id is unique for each reticle set being priced. The device id is preferably used
as an index to store/retrieve information related to a specific reticle set preferably in the all
databases used by the pricing system (e.g., master data repository, sales order/pricing database,
and pricing database). Also, preferred embodiments of the device and process id are described
below and in figure 6.

Preferably the process id is related to the device id from data created in the master data
repository during a tapeout operation. The tapeout operation is where the layers/masks that make
up a mask set are defined.

In an embodiment, the pricing database is part of the master data repository. That is the

master data repository can include more than one database and can include the pricing database



PACGE 16 Figure 3B shows a preferred next screen 300B where the custoner id
306 is retrieved preferably fromthe nmaster data repository and di spl ayed
at the top of the screen. Also, see figure |, step 10-A. Figure 3B shows in
a device information section, a drop down list 308 for selecting the
specific device id fromthe master database and an area 310 for displaying
the selected device id or typed in device id. See figure 1, step 10-A A
user ca&‘r@el ect a specific device id for the specific reticle set being
priced. B3%Yevice id is used to retrieve, for a specific r&4Eélset,
various types of information fromthe nmaster repository and other data

r eposi t @rdagsrepdditerys yltaeprefeerted embedingnpthearsser iddtafrepositbey lesl(poted odkyede id
and displays the process id in field 314. Figure 3B also shows a |ist 312
for manuéddntio Feat ditemREP EPesutisBpidrodpplibigmast er dat abase and an area
314 for-displaying the selected process id. A user can click on the button
316 to request the systemto retrieve information related to the device id
and pro¥€pd0il@ and to generate the next screen. Figure 3C shows a preferred
next screen 300C where the device id 310, process id 314 and technol ogy 322
are pref er abRyferrfiolth g8 1, lsRM 100E, tﬁ@%s?éim ge%fi@\}%@%ﬁd@?f@cg'vééjéa@éé‘?ﬂd&?cogmte% CC)p

of the screen. Also s€e figure |, ste 0-C. so see figure 6. Figure

Al

shows . re. | J 4 t r mher. .and an
aroa 328 RisolE SRt 3 SoRE Sk Plosp BRBM NMU) S RE e B B P P e

sal es order ta from.the sal e order .database related to the specifi¢c sales
or der n?j’ﬁ‘bl@feg devigc i .mftéxgjﬁ? EPliSEe SChRRiRe BUICH B%Aaﬁmtae AR I HSE ol e
order anount 328 is displ a)/ed. Radi o buttons 330 al | ow a user to sel ect
whet hersystsen Beige thej sglep erdev/sps i relpissedior the) retigln set (inslexethbwihgdevice id)
recoverable if the customer is paying for mask production costs. If the

or der iefeeabby b thblpeicinphietabyst See ean feemsd 3. a charge account nunber to the
account nunber field 332. CS02- 039 PAGE 17 Drop down |ist button 334

al | ows a usegaldsraer 8sfabasédr@sk shop which will nake the masks. List 336
allows a user to select a delivery location for the nmasks. Field 338

di spl ays the |} i Lver ti

et i oved 11 abe e batcl 621 B0 AE S et DA LhnbARR el e B

locat| Os%lessto%eerqof t%e trQFcIensae% Eglkg %irai'f:e . alshee' sales order data in the sales order/cost database
preferably comprises the following data model entities: device id, sales order #, sales amount,

account number; whether customer is paying for mask production costs (recoverable); mask

shop; and mask set delivery location. See e.g., figure 3D.
Step 10-D

Referring to figure 1, step 10-D, the system retrieves and/or receives “layer information™
from master database related to the device id (reticle set being priced) and stores the layer
information preferably in the pricing database. A layer is one reticle in a set of reticles used to
make a chip or device. The layer information preferably comprises fields of features of the
layers or reticles. A set of reticles is made up of one or more layers (or reticles).

The layer information in the master database preferably comprises the following data
model entities: layer #, layer type/name, reticle grade, revision, OPC/PSM, magnification

(MAG), spot size, CD cell size, description. See figure 3D.



The | ayer information section 340 is shown at the bottom of screen 300C.
The layer information table 342 can be displayed by scrolling down in the
screen by using a scroll bar as is comobn on web browsers and is shown in
figure 3D. Figure 3D shows an exanple screen shot of the layer information
section 340 and table 342 preferably after the preceding screen (figure 30
is scrolled down. The layer information is preferably retrieved fromthe
master data repository and is related to (or indexed) by the device id
nunber . C8¢%&039 gure |, step 10-d. In a preferred enbodi nent, tPeGEager
information is retrieved froma Proms runsheet, a Bias table, a reticle
grade table and a reticle quotation. The |ayer information can be generated
by an automated support tapeout program The |ayer table 342 preferably

shows the f ofhOMldgnfonh9 5his ip%éraﬁﬁflas?n(%{s% g'gthg E%%ﬁp gﬁg(lt%ggsg%ggg?%? %ﬁﬁ%:nﬁfghe d)

- 350, layer nunber 352, l|ayer ‘type/

rade 1Sl , ORG/.PSM,36 na nification) 364, spot slze
366, C?[’)é ﬁeequ]'i g%élgég%ég?gpri cgﬂlg%plkcgﬁoq ﬁégﬁag‘ggg FOIBP’é’Pb'r ﬁﬁ)gi}e §PB?H%ngeI§ by
the system and description ?75. The layer inforpation can be edited by the
user i r r : .
nPat tQPQH?BQ%“%-—QLhe ey ons. THRlOBIRYIORKRAR- CRET0AQ IBKHRMS on t he
data or edited data. For exanple, the systenfapplication can allow a user

t o i ncricedwatchwin etdle prtitlpd S TEMa ANRARATUS AND METHOD FOR AUTQMATED
stored in the CS02- 039 PAGE 18 nmster database. Preferably the system

wi || noTAREIOIT SUPRORTp comwminlyt dseigned ivilieh @rhackdytineorpdramed by lreféRncd Balthi S
required by the device. Also, the reticle price is preferably determ ned by

retri evidigriseesh alReldtapsci iR SthedahAPRSS stefr Gn be fl18RIEAI iee
Figure 1, step 10-D. The pricing factors can include, the |ayer nane/type,

1
reticleﬁg&QQEl t he mask shop, and the delivery |ocation. Figure 3E shows
t he subseéquent screen shot where the layer information is finalized and a
total price 8% for. }he reticé§ et is determ ned d di spl ayed. Also, see
figure 1, stfz‘be Fyerentopngiion preteraple Was §rmedn thejnpiieraiatagieneiory Perp 380, Fab
field 382, total price 384 and auto approve 386. Figure 4 Figure 4 shows a
di agr andutgpated fapsoy SHPRAThesieRy Sex éigmee’zpfé nddaliemismneatticlp in 4 sar@ftdtishes used

to make a chip or device. The pricing application uses the “layer information” in determine the

price of the reticle set.
Step 10-E

Referring to figure 1, step 10-E, the system retrieves cost data for the layer information
for the reticle set and stores the cost data. As shown in figure 2A, the cost data is preferably
stored in a cost database.

The cost database contains cost data refated to the cost of producing the masks or layers
that make up the reticle sets. The cost data can include cost information for the factors that affect
the cost of the reticle set. For example, the cost database can contain cost factors for the cost of
producing a mask (or layer) at a particular mask shop. The cost data can contain cost factors for

other variables such as: layer type, reticle grade, pellicle type, OPC/PSM, and magnification.



Figure 4 shows anot her diagram of exanple steps for entering and retrieving
data and the exanple type of personnel interact with the system Refernng
to Step 402, entitled Create RGRF, the field engineer (FE) preferably

enters and/or retrieves the specific customer, device, process id,

maskshop, delivery location and |layer information. Referring to step 404,
entitled "retrieve RGRF fromsale order DB", a custoner service

represe i (CSR) preferably inputs or selects specific sale der #,
recovergéﬁ%byiccount nunber information related to the speci %@%3@. ce id.

The system cal cul ates a total price for the reticle set. CS02- 039 PAGE 19
Ref erri $gpt18-Bt ep 406, if sales order anmpunt (the ampunt the custoner will
pay for the reticle set) is greater than or equal to the total price of

mask set, th@ef@afﬁ%gqu@ufeonﬁﬁépq@tﬂr,%@{}%@({t@ﬂc&lms BIIERB DL HBHIS L] Pl &gag;-

See step 416. |f the sales order ‘ano e anoun e custonmer w

syst em Psor s i het GnsEr TP (e Bytet RuehaigulsBitur abs o Be) o6

408 & 410. If t PR i d h d PO .is.i d (S te

412 pr BRI DD A S5Ek SR 1445 DHE SHPaniRl HRaNE! GIEEE LNDYSTF: gur o
g

SA and SB Figure SA shows a diagramof a non-limting exanple enbodi nent of
a conpultls Priggae cachivetele ¢ar denand on reanydactamsithataie vied 1o nalewlaiedhe refiefeqriceng t o
figure SA, the conputer system 500 shown conprises a CPU (Central

Pr ocesskargxhinple) thsItPphe/1mnteesfithe sdticlet/ lbperaamba b tfanton@Gosenreecke dodt endrb ey CPU
510 for receiving data fromthe CPU 510 and a input device (e.g., keyboard)

530 conmegibetaust bﬁliﬁ?&érﬁﬁ? ah@lechEBA FicdRY ditherofkidelive! Oddeadhy 510.
A RAM (Random Access Menory) 540 and a DASD 550 associated with the CPU are

shown qaﬂﬂﬁgﬁéﬁlef%édégkgl}li(:ﬁ%%'@@C@@W@ﬁﬁch&& a A bt drRdal GRDEHY

The reticle prici I catién can ran e conpu System o t han

one co .system Figuwe SB shows a diagramof a non-limting. exanple
enbodi e ERReaE 18 Rusker TS« BEARE RUTPRSH B8 Agen o B AmABaitegRce o | he
invention. Figure SB shows an example of a conputer system 559 upon which
t he sysi8ifmBasksoFeF sxaugpie, ietigle geadses & meanire of the quality o mask. Betighasthnd 568
and third 572 conputers connected to a network 564. The reticle pricing
appl i caquabty tbahighantherrogtndhocostuiata whtditse ashfrgtoe for. thd teticheedrade Wherarthdoe
intranet, Internet or other network. The

cost factor is higher for a more costly /higher reticle grade (e.g., cost factor = 1.2 for a grade A vs

1.0 for a grade C). The reticle grade cost factor can be multiplied by a base number to determine

the layer (or reticle) cost.
Step 10-G
Referring to figure 1, step 10-G, the system outputs or displays the price of the reticle set.
See e.g., figure 3E.
Step 10-H

Referring to figure 1, step 10-H, in an optional step, the system can route an purchase
order (PO) request form to various personnel for approval. The system preferably decides
whether to route the PO or automatically approve the PO based on whether the customer of the
reticle set has agreed to pay for the cost of producing the reticle set or if the cost of the reticle set

will be pay for by the foundry. If the customer has agreed to pay for the reticle set, the system



CS02- 039 PAGE 20 data repositories or databases can be | ocated on one or
nore conputers. The conputers 560 569 572 can be configured simlarly to

t he above descri bed conputer system 500 in figure SA. Figure 6 Figure 6

" shows a diagram of a non-limting exanple enbodi nent of a data structure
for a master data base including technol ogy, process and device.id indexes.
Figure 6 shows an overview of the foundry (user's) standards. For a reticle
technologibéf.g.,. 0.18 wm, various reticle processes are defined. The
processC %rany standards such as groundrul es, the nunber SAGRL4

| ayers, etc. When a custoner orders a device and mask set to be made, a

t echnol @gyuicnasiehibCippiove hypurciasp FREES PR asbthe ®PRechn bElissned. URttBa®rst sPidei fi
standards are specified by the device design. Lastly, a device id # is

assi gnegtitlp %etsvﬁ‘ﬁq}erﬂaid o8 bl SheSroffdry 0e seNEaH chRfoukide PUSIARE hpptoptets Ce.

Software The reticle set pricing nmanagenent systemis preferably conprised
of a i | as Wndchill TM by Paranetric Technol ogy
Cor p. V\%%gdmnggkﬁgghgg%h?%ﬁ#g% an interact with other applications and

dat abases. The workfl ow program can send and recei ve comuni cations with
per sonsFigligd2As conpany personnel, custoners, field engineers, and account
managers. Exanpl e enbodi nent features Exanpl e enbodi nents of a nethod,

apparatus ang s em ar.e provyi ded . for. collecting data, a initiating a
ot et 1 cal B e el MarEhninbliof Gtk cPheBidh PP R sl YhER

cal cul at.e the conponent and subconponent pricing tQ arrive at,a fipal,
reti cl eligpieceshows ErsptiqhadSySiIrComPIEses aSPRIPRIRH BYHHR AP <2 BHCIe MBIz sPRIEAtNY
systemall ows the user to enter or select the reticle request infornmation
vi a t he2, pimastes datasepashierytddpe sales pndpudata sapositapBbea ersb datia menositery A7emm
automatically pulls out the process device, layer info, |layer #, reticle
gr ade apritingeddts tepopitdre @8 fand MukdrénieiatecE. THs heidter Haaperpacy Jasanichbmprise
conput ati onal requirements. Wth this, the |atest data is used real tinme

and { 1 Ok 818 bk 86 AERsRLNS BRYRCSricihd BE Rk RAY DB THRBREHIASYS i ad Be

transcription and different data versions. I nCrease response tinme and
r e.d uce i @CQ'R t:tarTcQ%. IIe't\Qgrlk oF rcb%hﬂ@rs' fgr %?a&ﬂl&&%%eéa %X%?&gg}e? gicf/gr i'ﬁggle?.sﬁ{e'
This price defermnation reduces data i'naccuracy and | nproves response

time. In an ex I i,gent . based on the pricin esented to the user,
e usclR TIPUATES 2418 o2 CHebe 65t 01 TaoRScay e Ao Rep i TP arhgEn subm
button on the form the data system applies a set of business rules to

deci de mPHEHN qap bgepe PHMALR Wikrare appligaliasdurtag peqos Pmofd Joanuiers.dngger
that creation of either an approved PR or generate a standard PR I|f the
price imefeeredeababinenaribe tetielepuicotzpappliReniis b WindckiHd Unwvoikflobheséwahan t he
sal es order anpunt, an approved PR as well as it purchase order (PO are

aut onat ippakatio rahesic TRehidigdy Ospput is the generation of a reticle
purchase order (PO wth pricing. This system nethod, apparatus can be

used by any i i ] i j I & not
limted to fg%ngr|}é@%ﬁa%?é?g%a&r%geﬁﬂg}'g%‘éegtbqé‘;avne%b‘é%%’r§e§?g%e§%§%d£r%rreti cl es.
The system can rec%i[e\ﬁ%césnf ormation by, for exanple, retrieving the

i nf or melt i8R B et
Figure 2B

Figure 2B is a diagram of a system of a non-limiting example embodiment of the pricing
system having an automated tapeout support application 35A connected to the master database
24B. Figure 2B shows a system 20A, and a reticle pricing application 22A.

Figure 2B also shows an example where the master data repository 24A contains a layer

Info database (DB) 31A, and a pricing database (DB) 28A.



data base or by a user inputing the information. Below are brief
non-limting descriptions of terns: CS02- 039 PACE 22 reticle -

phot ol i t hography mask used in manufacture. |ayer-one reticle or nask.
~reticle set- - a group of photolithographic nasks that are used to

manuf acture a specific device or chip. Mask shop - organi zation that
produces reticle sets. Can be a group within the foundry conpany or a
separate conpany. database -is any data repository for storing arid
retri evCAB283%a, such as a relational database, a tables) inBAGE|lationa

dat abase, a distributed database, etc. data repository - is any repository
for storing amgd, fhetskleSwideagDBat6eA and chDB ¥ Dgrepader atsoled dithdhsd 1. abry e
description is only representative of illustrative enbodi nents. For the

conveni en&e,Qér cfa%a&eﬂg hnd 1%1‘1@ %oﬁl?iﬁfélﬁas@eﬁ?% ézdﬁtﬂe%gtamWQH HRCUSRA e Sitﬁé}g

representative sanple of all possible enbodi nents, a sanple that teac

the principlgs of,dhe invention. The description has not att ted.to
exhabst | vel y P 4fe S s Semple s SR T abebnh ol PR 12
may not have been presented r.a specific portion of the invention or that
~ fur t her TghtiESERGCHEGO amlrcaartfjeﬁ%%%a TRIRESS Mg IR 326 and deign mde DB pYvtisn i s
not to be considered a disclainmer of those alternate enbodinents. It wll
be appr évieg iaép PRatproaess/ings DBrendalesign énfo M eontainbnlei (infetneationg talged tetthe t he
sanme principles of the invention and others are equivalent. Thus, it is to
be undematlodshignhaid theeuepiooeks it aitanated eapeaitisoporsdiaism 354 idesaedtbed the
herein are nerely illustrative of the principles of this invention and that

var i ousmaBet ddi€ AdpbSifsty 7B 288 theRy &R BH WAl idte 6 PAkE infSmidioMid hefesape
and spirit of tﬁégbi ane]nti on. Cg02-039 What is cl aipa?’r’gd: PAGE Zé %‘% A Y
conmput egtO}erapl enmented nethod for determning a price of a reticle set

conprising: a) receiving layer information for a reticle set and storing

said layer ipformatian; .b),.receiving, cost data for said.|.ayern nforpmation

For the reti B EPEB Bl he WA kin et 3 80lingirTy PHETEN ce” o
said reticle set_using said |layer information and said cost data; and

stori ngsqfﬁ@fﬁﬁplﬂ@aﬁ‘f’ngﬁgaﬁaéletfﬁﬁecbé@lpghﬁﬁrm) outputting the price of said

reticle set. 2. The nethod of claim1 wherein an autonmated tapeout support
system provi des said | ayer information.

Example Screen shots — Figures 3A to 3F

Figures 3A to 3F show example displays or screen shots in accordance with a non-
limiting example embodiments of the invention. Preferably, the displays are web pages. For
simplicity only portions of the webpages are shown.

Figure 3A shows a display where customer information can be entered. Figure 3A shows
a screen 300A. Also see figure 1, step 10-A. The screen is preferably a webpage. A user can
select a customer name from the customer name list 301 and the customer name is displayed in
field 302. The customer names are preferably retrieved from the master data repository (See
figures 1 and 2A). A user can click on the button 303 to request the system to retrieve customer

information and store the customer information.



3. The method of claim1l which further conprises: receiving custoner
informati on and/or sales order data for said reticle set and storing said
custoner information and/ or sales order data. 4. A processor readable

st orage nedi um cont ai ni ng processor readable code for progranmming a
processor to performthe nethod of claim1. 5. A conputer inplenented

nmet hod for determning a price of a reticle set conprising: a) receiving
custome¢ b)%b?%nati on for said reticle set and storing said custoner _
i nf or natPOf D) receiving sal es order data for said reticle SAGEAS storing
said sales order data; c) receiving layer information for said reticle set
and storing Eigiee IBsherwsiayfroferned noxt; scben 800R imhierethe osdtordert id 3061is maiavet ayer
information for said reticle set and storing said cost data; e) determ ning

the pripmefedbly fioth the tiaslee dat@ trepssittrg asaidthplady @bt the ey drahd ieerS Ao, 58 €S

order data, and said cost data; and storing said price of said reticle set;
and @%ﬁ—qu,gelj)g_gqt putting said price of said reticle set. PAGE 24 6. The
met hod of claim5 which further includes after step (a); retrieving and/or

receiving a i i Iy i.d for.said, reticl nd.st.orin

sai d device ﬁgﬁ{fn %@ﬁggg%%.cgﬁ%%loﬁgﬁgﬁl’ Brdrap g?‘?ﬂ]gs\iﬁgctﬁr ?%?Cﬁlﬁgﬁheg

i ncludes_after ste a). retrieving a device_id and a process id froma
mat or AP EBE RTBPR the et T e SLarcaald & Ghspiig e seled P evier idnd
process id in a pricing database; and said nmaster data repository conprises
sai d procdypryl iaderiresd. See figwe lnstendd-of Agiser eanSelatti acipetidictdapice ichtolr titkes
routing a purchase request formfor the reticle set for approval. 9. The

met hod specidicattimlSsanbeingipniced. €phi§ Hyviteiid ibasedconptriese $or 4 QletifeMbtigde sa) es
order data for the reticle set froma sales order database and storing said

sal es ovaRis Bdesof MGNRLLE idth B8 LIRS epodfbory ThE ofiRE Bad raiolsf%&?ésm 5 wherein

step (d) further conprises: retrieving cost data for the layer information

o e o Py A OO L MR By 1

s ST T PR R T TR S
database and an area 314 for displaying the selected process id. A user can click on the button
316 to request the system to retrieve information related to the device id and process id and to
generate the next screen.

Figure 3C shows a preferred next screen 300C where the device id 310, process id 314
and technology 322 are preferably retrieved from the master database and displayed at the top of
the screen. Also see figure I, step 10-C. Also see figure 6.

Figure 3C shows a sales order list 324 for selecting the sale order number and an area 326
for displaying the selection. The system preferably retrieves sales order data from the sale order
database related to the specific sales order number selected.

Figure 3C shows a display field where the sales order amount 328 is displayed.

Radio buttons 330 allow a user to select whether the order is recoverable (yes or no).

That is, an order is recoverable if the customer is paying for mask production costs. If the order

is recoverable, the system can assign a charge account number to the account number field 332.



dat abase. 12. The nethod of claim5 wherein said |layer information
conprises: |ayer nunber, |ayer type/nane, reticle grade, revision, OPC/ PSM
magni fi cation, spot size, CD cell size, and description. 13. The method of

" claim5b wherein an aut omat ed tapeout support system provi des said | ayer

i nformation. CS02- 039 PAGE 25 14. The nethod of claimb5 wherein an

aut omat ed tapeout support system provides |layer information fromia de\éi ce
info da rocess info database and design info database, related to
t he rras&ggg'ﬁ?%egi gn and tapeout process. 15. A processor readdf&1étorage
medi um cont ai ni ng processor readable code for programm ng a processor to
per f or m t he Peiphdwavolist bhigeom3 Bt allobvs aduseotpeleet a magkt sropnitech et haakefths
determining a price of areticle set conprising: a) retrieving and/or
recei vimgskgust oner information for said reticle set and storing said
custoner information in a pricing database; b) retrieving and/ or receiving

a device id pathe AQRESRel B £REt SAHehPbbald BEthe kSt Bl Be3RlHaydeHd e
A/ 0 éier ata

id and process id; c) retrieving an receiving sales or or the

reticle n tor i d.sales order data; .d) ,retrieving |layer

ot or nedoSbonate EhaHeRR Pl P S loRPR erh B Britter et e BB, he
retrieving cost data for the layer infaormation for the reticle set and
savi ng $§ g%'%‘?él?h‘ff)"y osetien sipreddn theanpster<latabpses he reticle set using
said layer information, said sales order data, and said cost data; and
storing the pid legergnformationeseictiore34is shows af te poitamng sctatra bl Thatayeg)

di splaying said price of the reticle set. 17. The nethod of claim 16 which

f ur t herinforgiatiole tabler A2t dan e alisplayed 89 ecroBingetvifianie feddenttyaisiipld k@il Botasior
approval . CS02- 039

common on web browsers and is shown in figure 3D.

Figure 3D shows an example screen shot of the layer information section 340 and table
342 preferably after the preceding screen (figure 3C) is scrolled down. The layer information is
preferably retrieved from the master data repository and is related to (or indexed) by the device
id number. See figure 1, step 10-d. In a preferred embodiment, the layer information is retrieved
from a Promis runsheet, a Bias table, a reticle grade table and a reticle quotation. The layer
information can be generated by an automated support tapeout program.

The layer table 342 preferably shows the following information: selection checkbox
(check means selected) 350, layer number 352, layer type/name 354, pellicle type 356, reticle
grade 338, revision 360, OPC/PSM 362, mag (magnification) 364, spot size 366, CD cell size
368, price 370 (of the layer, preferably calculated by the system) and description 372.

The layer information can be edited by the user in this screen or other screens. The
system can include checks on the data or edited data. For example, the system/application can

allow a user to increase the reticle grade to a higher level than the reticle grade stored in the



PAGE 26 18. The nethod of claim 16 wherein step (a) further conprises:
retrieving custoner information froma naster data repository for said
reticle set and storing said custonmer information in said pricing database.
"19. The nmethod of claim 16 wherein step (b) further conprises: retrieving a
device id and a process id fromsaid master data repository for the reticle
set; and storing said device id and process id in said pricing database.

20. The d of claim 16 wherein step (e) further conprises: retrieving
cost da@g&igfbthe | ayer information for the reticle set fromPA@ibd8

dat abase and saving said cost data in said pricing database. 21. The nethod
of cl ai msté detebass. Rraferaply(thy sstant heéll notodiom sewr to iver thei reicleayrsde to a lower
information for the reticle set frommaster data repository and storing

sai d | aped] thaif e rermie@By it &Ricd. pri ci ng dat abase. 22. The nethod of claim 16
wherein said | ayer information conprises: |ayer nunber, |ayer type/nane,

reticle gradgi,l@¥isi ; £ 1 ' S [ |l ..Si ze,
and descri pti lgﬂ’. tﬁgl’fdcT er : négﬁ%%?lg?lg{a%mn%gtbﬁépgﬁﬁg%ﬂﬁgé‘ﬁ%rﬁa%g?jgf él%eout
or ocess R b SLE S e ePieo o Arsie EhE wiiae Plbras ofinGhenion
related to the mask design and tapeout process. 24. A processor readable
st or aggla}ﬁ%d!am?{tﬁ%t@}cﬂﬁ #Hgde thcwask shepga the deladery kocatigtogr anmi ng a processor
to performthe nmethod of claim16. 25. One or nore processor readable
storage devices having processor readable code enmbodi ed on said process
readabl e storage devi ces, said processor readable code for programm ng one
or CS02- 03BighRGE shows the subsequent screen shot where the layer information is finalized and

a total price 384 for the reticle set is determined and displayed. Also, see figure 1, step 10-G.

Other fields displayed include: Status field 380, Fab field 382, total price 384 and auto approve

386.

Figure 4

Figure 4 shows a diagram 400 for a non-limiting example embodiment of the invention.
Figure 4 shows another diagram of example steps for entering and retrieving data and the
example type of personnel interact with the system.

Referring to Step 402, entitled Create RGRF, the field engineer (FE) preferably enters
and/or retrieves the specific customer, device, process id, maskshop, delivery location and layer
information.

Referring to step 404, entitled “retrieve RGRF from sale order DB”, a customer service
representative (CSR) preferably inputs or selects specific sales order #, recoverable, account
number information related to the specific device id. The system calculates a total price for the

reticle set.



nore processors to performa nmethod of determining a price of areticle
set; the nethod conprising: a) receiving custonmer information for said
reticle set and storing said custoner information; b) receiving sal es order
data for the reticle set and storing said sales order data; c) receiving

| ayer information for the reticle set and storing said |ayer information;
d) receiving cost data for the layer information for the reticle set and
saving said cost data; e) determning the price of said reticle set using
sai d | a5892-039 or mation, said sal es order data, and said cost RfeBB:19and
storing the price of the reticle set; and f) outputting the price of said

reticle set.Refrinphe sté@woself@aﬂemaemﬁ&mmh@ Ambouht the Cudttrabiiig BitieF th%t ep
(a); receiving a device id and a process id for said reticle sef and

st ori Norefigle Q.eﬁ' Whehel Had Bfiecgfapﬁﬁﬁé tdtdl- é)al%z of E{Q@k ge?vt'hg ém %@HX}@QQ’"{" ch

further incl udes routing a purchase request ormfor e re for

appr ov in step (a) further conprises:

retri e\%pl?g cus r&%@:?@&tpno(ﬁwo ﬁg({ﬁ eticle set from a nmaster data

repository gﬁd%$%f sai d caﬁtoner information in r|C|ng dat abase. 29.
The devi ce i r\ﬁ’:ﬁ’é’l“&? SR e ‘f‘\ﬁﬁomfélw%@ﬁbfqréé%mﬁ tset) évkepyiheml es
order data for the reticle set froma sales order database and storing said
sal es olhaégtalquicg (fast)eofpmask iselgthemisatiers eoutevthe PRetodeysonrel d€.gc ICSRNES wher ei n
step (d) further conprises: retrieving cost data for the layer information

for theappedvab)l Besstpsf4060#@8 &oHO. fahaPRSeaminodavpurchas@btllet 08D) if dsded (Sed
pricing database. CS02- 039 PACE 28 31. The device of claim25 wherein

sai d Iastgmz)fp@éfsiabl & dﬁ@iﬁthéﬁy@&aﬁ'@%ﬁf%ﬁtoﬂf%%l\db??e/ nane, reticle

grade, revision, magni fi cation, spot size ell size, and
description. 32. . The deV|ce of claim 25 wherein an autonated tapeout -
support system provides |ayer information.

Figures 5A and 5B

Figure 5A shows a diagram of a non-limiting example embodiment of a computer that
can be used in an embodiment of the invention. Referring to figure 5A, the computer system
500 shown comprises a CPU (Central Processing Unit) 510, a terminal with a monitor 520
connected to the CPU 510 for receiving data from the CPU 510 and a input device (e.g.,
keyboard) 530 connected to the CPU 510 for sending data respectively to the CPU 510. A RAM
(Random Access Memory) 540 and a DASD 550 associated with the CPU are shown connected
for bidirectional communication of data to and from CPU. The reticle pricing application can
run on the computer system or more than one computer system.

Figure 5B shows a diagram of a non-limiting example embodiment of a computer system
that can be used in an embodiment of the invention. Figure 5B shows an example of a computer
system 559 upon which the system can operation. Figure 5B shows a first computer 560, second
568 and third 572 computers connected to a network 564. The reticle pricing application can run

on one or more of the computers. The network can be intranet, internet or other network. The



33. The device of claim25 wherein an automated tapeout support system
provi des layer information froma device info database, process info

dat abase and design i nfo database, related to the mask design and tapeout
process. 34. A conputer systemfor determining a price of a reticle set
conprising: a) neans for retrieving layer information for the reticle set
and storing said |layer information; b) neans for retrieving cost data for
the layer information for the reticle set and saving said cost data; c)
means f&PO#4E2rmining the price of said reticle set using saiRAGEREr
information, said sales order data, and said cost data; and storing the

price odfata reposiiries bedsabaseoaih bi)lofRalén S oraHbie ébinpltrd. T8e RHME RS 56960
reticle set. 35. A conputer systemfor deternmining a price of a reticle set

CoNpri s§T%andk ORARFed HmilafG%h _\’He%o%'ﬁés@ﬂﬁédbﬁd?lflw@ftéﬁgr%tg& d0®'in %@hfk jgticle
set and storing said custoner information; ans"tor receiving Sales
order data for the reticle set and storing said sales order data; c) neans
for retFigavéég | ayer information for the reticle set and storing said |ayer
i nformation; CS02- 039 PAGE 29 d) neans for retrieving cost data for the

| ayer i nf or ngy {11%"6 Jh%(?vs.tahﬁagg?ﬁio?!agloﬁg Ii@ﬁg e%%%fﬂ)lggm%%jiﬂqe%)gf a%%%aasl;trryilg%llr Gs

for determning the price sal using said tayer i on,

id d d, sai d ; d [ [ f th
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The conputer system of claim 35 which further includes : a neans for
retri e\/‘i"f?@“ﬁ‘ﬁd’f dre foundry (user’s) standards. For a reticle technology (e.g.,. 0.18 um), various

reticle processes are defined. The process have many standards such as groundrules, the number
of metal layers, etc. When a customer orders a device and mask set to be made, a technology is
selected, then a process is selected. Then customer specific standards are specified by the device
design. Lastly, a device id # is assigned the specific reticle set designed for the customer’s

device.

Software

The reticle set pricing management system is preferably comprised of a workflow
application such as Windchill ™ by Parametric Technology Corp. The workflow application an
interact with other applications and databases. The workflow program can send and receive
communications with persons such as company personnel, customers, field engineers, and

account managers.

Example embodiment features

Example embodiments of a method, apparatus and system are provided for collecting
data and initiating a mathematical and rule based calculation tasks that will look-up and calculate

the component and subcomponent pricing to arrive at a final reticle price.



receiving a device id and a process id for said reticle set and storing
said device id and process id. 37. The conputer system of claim35 which
further includes: a nmeans for retrieving a device id and a process id from
“'a master data repository for the reticle set and for storing said device id
and process id in a pricing database. 38. The conputer system of claim 35
which further includes a means for routing a purchase request formfor the
reticle §§% ggr approval . 39. The conputer system of claim 35 which farther
i ncl udeS %03t omat ed t apeout support system nmeans for provi diHgERAyer
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) - LW610% & (This Wit ométhld,abBdfatis chn Bused by any organization to determine a price for

reticles and is not limited to foundries. Also a reticle set can comprise one or more reticles.
The system can receive information by, for example, retrieving the information from a

data base or by a user imputing the information.

Below are brief non-limiting descriptions of terms:
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It should be understood that the above description is only representative of illustrative
embodiments. For the convenience of the reader, the above descriptions have focused on a
representative sample of all possible embodiments, a sample that teaches the principles of the
invention. The description has not attempted to exhaustively enumerate all possible variations.
That alternate embodiments may not have been presented for a specific portion of the invention
or that further undescribed alternate embodiments may be available for a portion is not to be
considered a disclaimer of those alternate embodiments. It will be appreciated that many of those
undescribed embodiments incorporate the same principles of the invention and others are
equivalent. Thus, it is to be understood that the embodiments and variations shown and described
herein are merely illustrative of the principles of this invention and that various modifications

may be implemented without departing from the scope and spirit of the invention.
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1. A computer implemented method for determining a price of a reticle set comprising:

a) receiving layer information for a reticle set and storing said layer information;
b) receiving cost data for said layer information for the reticle set and storing said cost data;
¢) determining the price of said reticle set using said layer information and said cost data;
and storing the price of the reticle set; and _
d) outputting the price of said reticle set.
2. The method of claim 1 wherein an automated tapeout support system provides said layer

information.

3. The method of claim 1 which further comprises: receiving customer information and/or sales

order data for said reticle set and storing said customer information and/or sales order data.

4. A processor readable storage medium containing processor readable code for programming a

processor to perform the method of claim 1.

5. A computer implemented method for determining a price of a reticle set comprising:

a) receiving customer information for said reticle set and storing said customer information;

b) receiving sales order data for said reticle set and storing said sales order data;

¢} receiving layer information for said reticle set and storing said layer information;

d) receiving cost data for said layer information for said reticle set and storing said cost
data;

e) determining the price of said reticle set using said layer information, said sales order data,

and said cost data; and storing said price of said reticle set; and
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6. The method of claim 5 which further includes after step (a); retrieving and/or receiving a

device id and a process id for said reticle set and storing said device id and process id.

7. The method of claim 5 which further includes after step (a): retrieving a device id and a
process id from a master data repository for the reticle set and storing said device id and
process id in a pricing database; and

said master data repository comprises said pricing database.

8. The method of claim 5 which further includes routing a purchase request form for the reticle

set for approval.

9. The method of claim 5 wherein step (b) further comprises: retrieving sales order data for the

reticle set from a sales order database and storing said sales order data in a pricing database.

10. The method of claim 5 wherein step (d) further comprises: retrieving cost data for the layer
information for the reticle set from a cost database and storing said cost data in a pricing

database.

11. The method of claim 5 wherein step (c) further comprises: retrieving layer information for
the reticle set from a master data repository and storing said layer information in a pricing

database.

12, The method of claim 5 wherein said layer information comprises: layer number, layer
type/name, reticle grade, revision, OPC/PSM, magnification, spot size, CD cell size, and

description.

13. The method of claim 5 wherein an automated tapeout support system provides said layer

information.
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related to the mask set design and tapeout process.

15. A processor readable storage medium containing processor readable code for programming a

processor to perform the method of claim 5.

16. A computer implemented method for determining a price of a reticle set comprising:

a) retrieving and/or receiving customer information for said reticle set and storing said
customer information in a pricing database;

b) retrieving and/or receiving a device id and a process id for said reticle set and storing
said device id and process id;

¢) retrieving and/or receiving sales order data for the reticle set and storing said sales order
data;

d) retrieving layer information for the reticle set and storing said layer information;

e) retrieving cost data for the layer information for the reticle set and saving said cost data;

f) calculating the price of the reticle set using said layer information, said sales order data,
and said cost data; and storing the price of the reticle set in said pricing database; and

g) displaying said price of the reticle set.

17. The method of claim 16 which further includes: routing a purchase request form for the

reticle set for approval.
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from a master data repository for said reticle set and storing said customer information in said

pricing database.
19. The method of claim 16 wherein step (b) further comprises: retrieving a device id and a

process id from said master data repository for the reticle set; and storing said device id and

process id in said pricing database.

20. The method of claim 16 wherein step (&) further comprises: retrieving cost data for the layer
information for the reticle set from a cost database and saving said cost data in said pricing

database.

21. The method of claim 16 wherein step (d) further comprises: retrieving layer information for
the reticle set from master data repository and storing said layer information in said pricing

database.

22. The method of claim 16 wherein said layer information comprises: layer number, layer
type/name, reticle grade, revision, OPC/PSM, magnification, spot size, CD cell size, and

description.

23. The method of claim 16 wherein an automated tapeout support system provides layer
information from a device info database, process info database and design info database; said

layer information related to the mask design and tapeout process.

24. A processor readable storage medium containing process readable code for programming a

processor to perform the method of claim 16.

25. One or more processor readable storage devices having processor readable code embodied

on said process readable storage devices, said processor readable code for programming one or
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a) receiving customer information for said reticle set and storing said customer information;
b) receiving sales order data for the reticle set and storing said sales order data;
c¢) receiving layer information for the reticle set and storing said layer information;
d) receiving cost data for the layer information for the reticle set and saving said cost data;
e) determining the price of said reticle set using said layer information, said sales order

data, and said cost data; and storing the price of the reticle set; and

f) outputting the price of said reticle set.

26. The device of claim 25 which further include after step (a); receiving a device id and a

process id for said reticle set and storing said device id and process id.

27. The device of claim 25 which further includes routing a purchase request form for the

reticle set for approval.

28. The device of claim 25 wherein step (a) further comprises: retrieving customer information
for said reticle set from a master data repository and storing said customer information in a

pricing database.
29. The device of claim 25 wherein step (b) further comprises: retrieving sales order data for
the reticle set from a sales order database and storing said sales order data in a pricing database.

30. The device of claim 25 wherein step (d) further comprises: retrieving cost data for the layer
information for the reticle set from a cost database and saving said cost data in a pricing

database.
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33. The device of claim 25 wherein an automated tapeout support system provides layer
information from a device info database, process info database and design info database,

related to the mask design and tapeout process.
34. A computer system for determining a price of a reticle set comprising:

a) means for retrieving layer information for the reticle set and storing said layer
information;

b) means for retrieving cost data for the layer information for the reticle set and saving said
cost data;

¢) means for determining the price of said reticle set using said layer information, said sales
order data, and said cost data; and storing the price of the reticle set; and

d) means for outputting the price of said reticle set.

35. A computer system for determining a price of a reticle set comprising:
a) means for receiving customer information for said reticle set and storing said customer
information;
b) means for receiving sales order data for the reticle set and storing said sales order data;

c) means for retrieving layer information for the reticle set and storing said layer

information;
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e) means for determining the price of said reticle set using said layer information, said sales
order data, and said cost data; and storing the price of the reticle set; and

f) means for outputting the price of said reticle set.

36. The computer system of claim 35 which further includes : a means for retrieving and/or
receiving a device id and a proéess id for said reticle set and storing said device id and process
id.

37. The computer system of claim 35 which further includes: a means for retrieving a device id
and a process id from a master data repository for the reticle set and for storing said device id

and process id in a pricing database.

38. The computer system of claim 35 which further includes a means for routing a purchase

request form for the reticle set for approval.

39. The computer system of claim 35 which further includes an automated tapeout support

system means for providing layer information.



