PATENT APPLICATION FOR SYSTEM, APPARATUS AND METHOD FOR RETICLE GRADE AND
PRICING MANAGEMENT CROSS-REFERENCE TO RELATED APPLICATIONS 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., entitted SYSTEM, APPARATUS AND METHOD FOR
AUTOMATED TAPEOUT SUPPORT, now issued US patent no. 7, 069, 533, issued on June 27, 2006,
commonly assigned which is hereby psqQpPRRISPPYIECTTOS Fyrekground 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 particuyig e MMEPPOIR ANNESANTAMISYEOD 100 R REY IS GRADRISKBPRICING

semiconductor fabrication. 2) Description of the Prior Art Electronic device makers, such as cell phone
manufactures, computer manufactures, toy wekereGEENMDdries 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. TOROSSLREBERINGEPEOARETHadcpeiareLiie alTpeo s8N be made. The
electronic device makers make
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,
now issued US patent no. 7, 069, 533, issued on June 27, 2006, 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



preliminary chip designs using chip design programs. The device designers send the preliminary chip

designs to foundries or semiconductor manufacturers to make the reticle sets (masks) and then fabricate
the devices using the reticle sets (masks). Foundries need to determine the cost to produce of the reticle
sets for the devices. This is a complicated process because each reticle set is customized for the device

being magyackHedhuditR RURARE HeRIBmeRs R he BetisiaseTiR Bakthisiness ankaHGingecisions.
The importance of overcoming the various deficiencies noted above is evidenced by the extensive

technologicaisiauelammenidirecisd de iie Ruhisghassecumentestbydhe relevant (Rajaskanshigchnical

literature. The closest and apparently more relevant technical developments in the patent literature can

be gleanggipy&onsideivgidies® P& ieestmdhrtdescibesia wrsamiéaerecanfigyratle gate

array cells for automatic engineer change orders. US 6,128,588(Chacon) shows an integrated Fab

databasepndsiscHases dennestions hereaaabisYsRKRs)US 6,260,177bl(Lee et al.) discusses tapeout
processes in reticle fabrication. US 5,696,943(Lee) shows a method and apparatus for design

modification. 2 Summary of the Invention It is an object of example embodiments of the present invention
to provide a method, system and apparatus for Reticle Grade and Pricing Management. An non-limiting

example embodinaitrik the:dethee afithahovertinpdaatcotaingacleries dbathetiteisat compiises: a)
receiving layer information for a reticle set and storing said layer information;
a complicated process because each reticle set is customized for the device being manufactured.

The foundries use the cost of the reticle set to make business 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.



b) receiving cost data for said layer information for the reticle set and storing said cost data; c)
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. Another non-limiting example
embodiment is (article of manufacture claims ) one or more processor readable storage devices having
processor readable code embodied on tRpymiea8ssfraRIBRIENtBRAJe devices, the processor readable
code for programming one or more processors to perform a method of determining a price of a reticle

set; the methodie@mprisjigi 8) ereriyipeRbsRMATINIPtRsIeRfRnIReRIiCcte privaad staétaedthe customer
information; b) receiving sales order data for the reticle set and storing the sales order data; c) retrieving

layer infosjRatipad@npparketicies®aat steitnd.therayr Mannaiagit. d) receiving cost data for the layer
information and storing the cost data; e) determining the price of the reticle set using the layer

information, the galesnoneatigaiekaape hiaeshdatarand stehngdhaeiise s shedetiaeretaand f)
outputting the price of the reticle set. 3 Another non-limiting example embodiment is a computer system

for deterpinipgra: Peicle Qbectatipia et comprising: a) means for receiving customer information for the
reticle set and storing the customer information; b) means for receiving sales order data for the reticle set

and storing the selesigsdeiydaiaformation 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;
c¢) 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.

Another non-limiting example embodiment is (article of manufacture claims ) 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;

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) 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.



¢) 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; e) 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

ey are not epigspiaiys, 8t s chsions dsfnse b s, fpba sensileredImjaions on the

invention as define e claims; or ations on equivalents'to the’claims. For instan me of these
advantgg&sa%%ltg%ép% lysgoptradictory, in that _they cannot be simultaneogsly present in a sing_le
embodiment. Similarly, some advantages are applicable to one aspect of the invention, and inapplicable

to others. Futhegmoye fo?‘?&?eﬁ%é%@ﬁc%%lﬁrﬁ@@&f&%ﬂi%%ﬂ HRYRLian bRV NARES A diseUsRadRGrein.

However, no inference should be drawn regarding those discussed herein relative to those not discussed
herein other 4,than fof Jurposes of space and reducing repetition. Thus, this summary of features and
advantages should not be considered dispositive in determining equivalence. Additional features and

advantages qf the. Inveaion. Wik RECAMS ARPALRITP A LoNoMPLAGSEIRNO QT B H@wngs. and

from the claims.

¢) 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;

e) 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



5 Brief Description of the Drawings The features and advantages of a method, apparatus and system for
pricing a reticle or mask set according to the present invention and further details of a process of
fabricating such a method, apparatus and system in accordance with the present invention will be more
clearly understood from the following description taken in conjunction with the accompanying drawings
in which ﬂkﬁqfﬁfﬁﬁﬁﬂﬁ%&%ﬂﬁﬁa& @ﬁ&iﬂi@lﬁtﬁlﬂfféﬂféﬁﬁbﬁmﬁﬁ?ﬂﬂﬁiiﬁﬁr@lﬁﬁ?&iﬁﬁedﬁﬂé@@ﬁcﬁnd portions and
in which: Figure 1 shows a flowchart that illustrates one non-limiting example embodiment of the pricing
system, methada8diRpRaNRIUS QLINEIBIES ENHEYENE AN dEISHIR A @ CRGRMAIRSYSIGeARIS

non-limiting example embodiment of the pricing system. Figure 2B is a diagram of a system of a
non-limitingi exsanele |robadimesh@diRe PueRenSYsiRmRMaNINE dslisuipR atec tpReRUtSHARert application
connected to the master database. Figures 3A, 3B, 3C, 3D and 3E show interfaces in accordance with a
non-limitipgwexsnphd aivaaieeRtssof 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. 6 Figure SB shows a diagram of a
non-limiting example embodiment of a computer system



that can be used in an embodiment of the invention. Figure 6 shows a diagram of a non-limiting example
embodiment of a data structure for a master data base including technology, process and device id
indexes. 7 Detailed Description of the Preferred Embodiments Example embodiments for a method,
apparatus and system are provided for determining the price of a reticle set. Embodiments of the system
retrieve information related to a specific reticle set from various data sources (e.g., data bases) and
determines a price for the reticle set. In a non-limiting example shown in figure 2B, the pricing system has
an automated tapeout support application 35A connected to the master database 24A. The automated
tapeout support system provides "layer information” about the reticle design (e.g., layer information) that
is stored in the master data repository. A layer is one reticle in a set of reticles used to make a chip or
device. The pricing application uses the "layer information” to determine the price of the reticle set. See

e.g., figure 3D for examples of layer iBigérpéiepigaith braHEED Mvaigiew Figure 1 shows a flowchart that
illustrates one non-limiting example embodiment of the pricing system, method and 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 databasegefedtaRplicatiansnkigey 08 adhetBodpparitaxanipigssarerst phioisg hhetgystam
determines the price of a specific reticle set.
mask set according to the present invention and further details of a process of fabricating such a
method, apparatus and system in accordance with the present invention will be more clearly
understood from the following description taken in conjunction with the accompanying drawings

in which like reference numerals designate similar or corresponding 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.



8 Step 10-A Referring to figure 1, step 10-A, the system receives customer information for a specific
requested reticle set that is being priced. The customer information is preferably received from a master
data repository. The system could receive the customer information by a user entering the information.
The system stores the customer information preferably in a pricing database or pricing data repository.
The specific cugtpmer BGuesied gaBhM Raciiadibvimmysehampibadmesamiia smbadipert is disgussed
below and shown in figures 3A to 3D. The system can receive information by, for example, retrieving the

informatigihfram e slalfihasebbYithHses i AR htfag information. master data repository The master
data repository can be a database(s), a distributed database, or a distributed data management

application (e.g Figied écidaia ManagendeathonaiBXHYRIPE: ¢AlBIGRASItYY aGamaberacHisdehill TM
database or database management program by Parametric Technology Corp., 140 Kendrick Street,

Needhar, QA4 AS frcTtBnD asiel gy, TeRREIORICaB eai@indexeliple tables or databases. The
master data repository can be used to store information retrieved from other systems/databases or users.
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 9 reticle set being priced
can be a table in a pricing relational database. The pricing database can be part of the master data
repository. In a non-limiting example, the pricing database can be part of a master database that is a
Windchill TM database or database management program by Parametric Technology Corp., 140 Kendrick

Street, Needham, MA 02494 {5ifed Di@RriptidReH ehd e éfefisd Emianndi3, the system retrieves
and/or receives a specific requested device id and process id for the specified reticle set (e.g., for the

reticle set being priced). 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 devicexighae eRMOs@EsEidCrRR Hiheaarlyashbathe sysiianskopsridetetbbiicters@iiag shown in
figure 3B. The device id and process id information in the data base preferably comprises the following

data modgt eitiest devier ikt PIGBESi e @R d teehnaleay ipeySRERHatibiorated tbhespaviee id is

unique for each reticle set being priced. The device id is preferably used as an index to store/retrieve
informatiggitetaiadrienaepreifiddeticiersel @refedablpisetherll deriahiases psed oy dherpricingsystem

(e.g., master data repository, sales order/pricing database, and pricing database). Also, preferred

embodiments ofiihendavicei and (Xraaprssitbaicidesaibes, Belpmang instigungé an automated
tapeout support application 35A connected to the master database 24A. The automated tapeout
support system provides “layer information” about the reticle design (e.g., layer information) that
is stored in the master data repository. A layer is one reticle in a set of reticles used to make a

chip or device. The pricing application uses the “layer information” to determine the price of the

reticle set. See e.g., figure 3D for examples of layer information data.

Figure 1 overview

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



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 10 or data
repositorgtdp goppeferred embodiment the master data repository has (process or layer) information from
an automated tapeout support application. Step 10-C Referring to figure 1, step 10-C, the system

retrieves and/onepeiee SAERRISaRThdat, I e AR SeLIO & SIS ARSI RS daiatipse (SVO)

The system prefera e spec device id to index the reticle set being priced to ata in the

master d %?&%gd ge%%lesg@tﬁ{& ?5%%%%§§i§@d?5ﬂ¥9%{{&8fﬁ}eﬁj?ﬂ%&%ﬁﬁé{ﬁ‘i’sf Mgk i?é%e?@%éiﬂﬂﬁged by the

device id) preferably in the pricing ase. See e.g., figure 3D. sales order database The sales order

data in the,sales erdef-gataBaserprelorRl SoMmRLSSSdRtLIRIBNG %rﬁﬁﬁ?ﬂq{? GriQk R digficle set

being priced. The sales order‘data in"the sales order/cost database preferably comprises the following

data modgl enilies: AaViER.Idy SRR SBFASHHE SIS H A HmaRGR P YPHRPE" WRERSEFUBIRMSY IS paying

for mask production costs (recoverable); mask shop; and mask set delivery location. See e.g., figure 3D.

Step 1o"Bricing data repository. The specific customer requested can be specified by a user and an

example embodiment is discussed below and shown in figures 3A to 3D.

The system can receive information by, for example, retrieving the information from a
data base or by a user imputing the information.

master data repository

The master data repository can be a database(s), a distributed database, or a distributed
data management application (e.g., product data management). For example, the data repository
can be a Windchill ™ database or database management program by Parametric Technology
Corp., 140 Kendrick Street, Needham, MA 02494, USA. The master data repository can contain
multiple tables or databases. The master data repository can be used to store information
retrieved from other systems/databases or users.

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



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 mejigclayerbéo pieleslar be savsleiiarmatian isliaeimpsiebdatabrsgmipie bl Lepalises the
following data model entities: layer #, layer type/name, reticle grade, revision, OPC/PSM, magnification

(MAG), spat sizghe @R w6l Bizred8Sesintion  S68-figtitm 8Bk aklpkhenlayatiniarnmaion isdkefiakly stored in

the master data repository by an automated tapeout application. This application is related to commonly

assigned; geReRUNADdSR BRieRta IPRIRMIDMNaath04389r ddBbliledMareinbht 2R03amttgrney docket no.
CS02-040, Inventors Kochpatcharin et al., entitted SYSTEM, APPARATUS AND METHOD FOR

AUTOMAPhEkhelrhPEeHd 81 SRR T 40 igsie B e Datertinem /MB802384 issgigd on June 27, 2006,

commonly assigned which is hereby incorporated by reference which describes an automated tapeout
system. The e ple system can be integrated as shown in Figure 2B. The layer information preferable
was storedR fhaég:naster data repository by an automated tapeout support system. See figure 2B. A layer
is one reticle in a set of reticles used to make a chip or device. The pricing application uses the "layer
information" in d&EfiHeleHESPRde BEME)rBtithe sktlegtapirigues and/or receives a specific requested

device id and process id for the specified reticle set (e.g., for the reticle set being priced). 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 shown 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

10



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 related 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 exaimalejhesast Baighasscan ae0tEin-aosidacions foriheRRALAS HKOGHsHE: BMagsor layer)

at a particular mask shop. The cost data can contain cost factors for other variables such as: layer type,
reticle gragermeflisieiyperQieadd tandnp agnieatinnicdontep 10-F 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 sum of the
price of the indiVii_iI:Ja| reticles, (or masks or layers) to make up the reticle set. See figure 3D for an
example teRdf-$hot of pricing 370 by layer. The price of each reticle can depend on many factors that
are used to calculate the reticle price. For example, the type/name of the reticle/layer can be a factor as
some reticles cdxtimBRe (@ feseubestsecHtSe BElmstearsicapt ¥ hnicsitficalss wideiretiuliig reticle.
Other factors include reticle grade, pellicle type, OPC/PSM, magnification and the particular mask shop
that will fabicatetigle spialre! Theeoadgee dolmphaws(EdEPIadten s xrsen pocéanabintsenéhsrice for these
masks. For example, reticle grade is a measure of the quality of mask. The higher the quality the higher

the cost. SPeeideddgxtecdaneaindes hsetideoretdicing Palved tgrdgalainsrdhnmmaststdaehasts hidiser for a

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

sales order database

The sales order data in the sales order database preferably comprises data relating the
sales order for the reticle set being priced. The 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

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

11



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 berpayylaribiotaafRuneprett e cysiomeal lasagtacthi’ Raoiabiajaticianatathe system

13 can automatically approve a purchase request (PR) and the PR can be issued. If the cost of the reticle

set will beapaidfapicinefoundry, dpgrisystamsGantaiie dbambnlo ibaarareppaiaimersypaehfor sign off
and approval. Figure 2A Figure 2A is a diagram of a non-limiting example embodiment of the pricing

system. figheatdsheWRIBERCHIGisUS MM GOMPIISES akmpuUetiesienT 02 asetitledtising application
22, a master data repository 24, a sales order data repository 26, a cost data repository 27, a pricing data

repositorg géhpndiatiset MehtcR 28 YNTENE APPARAEUSSAND R4FBHODHOREA MEGMATEDr data
repository 26 and the pricing data repository 28. The computer system can be
TAPEOUT SUPPORT, now issued US patent no. 7,069,533, issued on June 27, 2006,
commonly assigned which is hereby incorporated by reference which describes an automated
tapeout system. The example system can be integrated as shown in Figure 2B.
The layer information preferable was stored in the master data repository by an
automated tapeout support system. See figure 2B. A layer is one reticle in a set of reticles 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 related 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.

12



a computer or a network of computers for example connected by an internet and/or intranet. The data
repositories 24 26, 27, 28 can be one or more separate databases. The reticle pricing application can be
one or more software applications running on one or more computers. In a preferred embodiment, the
reticle pricing application is a Windchill TM workflow software application by Parametric Technology
Corp. Thgddperorperface 29 is preferably a web browser. Also, see figures 3A to 3F for examples of the
interfaces. Figure 2B Figure 2B is a diagram of a system of a non-limiting example embodiment of the

ici t i { t licat| tab
245, Fioure 25 o LB oA By el e S S S e S St

example ynerethe FQ&‘&%’E&%}% ﬁ?@%%"sg% %ﬁﬁaégﬂt@é 5 ﬁé%}{ﬂ{vi'ﬁﬁgl qaiRase (R4 %g%gbpricing

database (DB) 28A. 14 Also, the sa er DB 26A and cost DB 27A are part of a sales ase 33A.

The saleg groer Sf{ﬁ‘??é‘"t?c%%%t?‘@%éq 8&%]9%?%3&31%@8@&&% %R&%Wﬁfcﬁ%@%@%gga Ia repository.

Figure 2B also shows an example the automated tapeout support system /application that is

CO“”‘*“%@@Q@XF&&W?&&%%’d%p%"&%&?r{m BB Rmangddesignuie-R&SaRk 1Ihge gayice info DB,

process info DB and design info DB contain info (information) related to the mask design and tapeout

process. flje, afd E?&?Rélhé%?H?é&étﬁ@[&ﬁ?@hlﬁ%‘e%%‘?c%?%%‘ﬁ% PSS! ARiaSRAS!ory 24A and

the layer info DB 31A (where the layer information is preferably

produce because of line density and technical difficulty with producing reticle. Other factors
include reticle grade, pellicle type, OPC/PSM, magnification and the particular mask shop that
will fabricate the masks. The cost data comprises cost factors used to calculate the price for
these masks. For example, reticle grade is a measure of the quality of mask. The higher the
quality the higher the cost. The cost data contains a cost factor for the reticle grade where 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
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stored). In a preferred embodiment, the reticle pricing application is a Windchill TM workflow software
application by Parametric Technology Corp. 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. Fighig:@mahoms apprRriay plisracustRiae (MR HRatRIraBRdeNaied. fitesifoshipws a

screen 300A. Also see figure 1, step 10-A. The screen is preferably a webpage. A user can select a

customergamedianitine suatesner iRl d0handihia eusiomernapretstRisRpy§stiie field 302. The
customer names are preferably retrieved from the master data repository (See figures 1 and 2A). A user

can click pasthe outies a0 3turadippsbiae system to retrieve customer information and store the
customer information. 15 Figure 3B shows a preferred next screen 300B where the customer id 306 is

retrieved Féeferg ly from the master data repository and displayed at the top of the screen. Also, see
figure 1, E -A. Figure 3B shows in a device information section, a drop down list 308 for selecting the
specific device id from the master database and an area 310 for displaying the selected device id or
typed in device fdgweefgsrediagiap ebemon- lisutea s senpde ansprdimeriideeipriontheysiPBcific reticle
set beinngriced. This device id is used to retrieve, for a specific reticle set,
igure 2 shows the pricing system comprises a computer system 20, a reticle pricing application

22, a master data repository 24, a sales order data repository 26, a cost data repository 27, a

pricing data repository 28 and a user interface 29. The master data repository 24 can comprise

the sale order data repository 26 and the pricing data repository 28. The computer system can be

a computer or a network of computers for example connected by an internet and/or intranet. The

data repositories 24 26, 27, 28 can be one or more separate databases. The reticle pricing

application can be one or more software applications running on one or more computers. In a

1™ workflow software

preferred embodiment, the reticle pricing application is a Windchil
application by Parametric Technology Corp.

The user interface 29 is preferably a web browser. Also, see figures 3A to 3F for

examples of the interfaces.

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 24 A contains a layer

Info database (DB) 31A, and a pricing database (DB) 28A.
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various types of information from the master repository and other data repositories. The system retrieves
a process id for the selected device id and displays the process id in field 314. Figure 3B also shows a
list 312 for manually selecting a process id from the master 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 deyice ideangepiaasspisl 204 iad dsnerBethe NerhacseaRakiowe Bisshows ampreferred
next screen 300C where the device id 310, process id 314 and technology 322 are preferably retrieved

from the garsterddatakast anshdislayedoat dagbaraf7 Ne.saseetnilsedseartiowdddsterdsiorflso see
figure 6. Figure 3C shows a sales order list 324 for selecting the sale order number and an area 326 for

displaying the splgaHonB TN sustepsiarpibtietinyencdlepasdesipafgmeingppiecandars satabase
related to the specific sales order number selected. Figure 3C shows a display field where the sales order

amount 3R i displayed oRadahutienH BFBllawrakseiin B eswhathessibe RIYEDS IsDoBKAble (yes

or no). Thatis, an order is recoverable if the customer is paying for mask production costs. If the order is

recoveraplgi¢benSy BN FRARSSHID DBHADEeE0MAS MBHALLR ineacsRunhiun) Rerkfieldo3Be. 16 Drop
down list button 334 allows a user to select a mask shop which will make the masks. List 336 allows a

user to sglask adpliveny lapadigrpfetdhe Mrskgomalh Isskdisplaysotheyalivesy IRcaivrGelaectash The
delivery location can be retrieved from the master database. The
master data repository 24A and the layer info DB 31A (where the layer information is preferably
stored).

In a preferred embodiment, the reticle pricing application is a Windchill ™ workflow

software application by Parametric Technology Corp.

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.
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user can change the delivery location stored in the master database. The layer 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 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 screemdligis 3hovis apiRISHANNR: sheiRysIB BRI toraierablysratiarededom the
master data repository and is related to (or indexed) by the device id number. See figure 1, step 10-d. In

a preferregepmipodimenththe daedinforpalitiyaratiryed caomm ipishdnsbeet, MBiagsable, a reticle
grade table and a reticle quotation. The layer information can be generated by an automated support

tapeout gregFram stpel tayer 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 358,

revision 360, OPEARSBBIBIwNag magrfisrsiantidadesnoh 5izardpowh 1ealBer eorddiigand’0 (of the
layer, preferably calculated by the system) and description 372. The layer information can be edited by

the user ypdbissarear oI RHIRTISCIEMNS: dhsbSysiednaandng bR chrpks Ay ihe datated aevied data. For
example, the system/application can allow a user to increase the reticle grade to a higher level than the

reticle grageyptarad iR the id7 seasigndatakhiasa 0PAcTarably tae sistemspitiniet@Naw alysetie lower the
reticle grade to a lower level than is required by the device. Also, the reticle price is preferably
determinggtbiyicatirying Cashfastes framiadesde id is used to retrieve, for a specific reticle set,

various types of information from the master repository and other data repositories.

The system retrieves a process id for the selected device id and displays the process id in
field 314. Figure 3B also shows a list 312 for manually selecting a process id from the master
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 1, 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.
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database (e.g., SMO database). See Figure 1, step 10-D. The pricing factors can include, the layer
name/type, reticle grade, the mask shop, and the delivery location. Figure 3E 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 g pmshautiordRpaye3SihowidHiRA foigdR th Shawsifidtiam ¢aAPHaka men-limiting
example embodiment of the invention. Figure 4 shows another diagram of example steps for entering

and retrigyiR@sdata 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, processyight BEskEHAR adabyessiaeation-ane-ayRatisiaspationaskeferiklg 1o stapphiA ratitled
"retrieve RGRF from sale order DB", a customer service representative (CSR) preferably inputs or

selects spegificysRIefiOR0RIdtté@CONE RilitergaceMidndMberdifevaiptionm idlaiaskter easaecifiheevice id.
The system calculates a total price for the reticle set. 18 Referring to step 406, if sales order amount (the

amount the:cusiamarvithpaylfoethedpticle setlimhgreatRkifiamabagual to the total price of mask set, the
system automatically approves the purchase requisition (PR). See step 416.
The layer 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

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 358, 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
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If the sales order amount (the amount the customer will pay for the reticle set) is less than the total price
(cost) of mask set, then system routes the PR to personnel (e.g., CSR) for approval). See steps 406, 408
& 410. If the PR is approved a purchase order (PO) is issued (See step 412) preferably by a person from
the sale management office (SMO)). Figures 5A and 5B Figure 5A shows a diagram of a non-limiting

example gmkedinaikef BraerapHieidRalGAWRE Hsied sl anssrkodinanhef theipvenion Refeerng to
figure 5A, the computer system 500 shown comprises a CPU (Central Processing Unit) 510, a terminal

with a moaitaredlisGeqnesieast iddhrGRU 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 Accesg]MemendiorkdHabe ia Rérsirdpaassaciadas, with dhie £ araskaysmeoesgcted for
bidirectional communication of data to and from CPU. The reticle pricing application can run on the

computeggysiar (eleMelgthanMas: sEBPHien Yy sielp Fopetii pheows mciagram ptiagnnimiting
example embodiment of a computer system that can be used in an embodiment of the invention. Figure

5B showsager exatapipQfraieqmpuder deysiam S unenivhieh s systaom 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 19 data repositories or databases can be located on one or more computers. The

computers 560 56rd 2R chovhaltonfigerpdtitatedystvthehakove teseileehtarpuarsysiemnmio in
figure 5A.

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 RGREF, 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.
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Figure 6 Figure 6 shows a diagram of a non-limiting example embodiment of a data structure for a
master data base including technology, process and device id indexes. Figure 6 shows an overview of
the foundry (user's) standards. For a reticle technology (e.g.,. 0.18 gm), various reticle processes are
defined. The process have many standards such as groundrules, the number of metal layers, etc. When

a customer ordetsfarHRYieesapUIRSK SRideermaden AR hRRIAmiie eRleaietwiNgmp lBFagess is

selected. Then customer specific standards are specified by the device design. Lastly, a device id # is
assignedtigisRegific detele thah desiging dofeichs gysiomanaagdevieansofinanaulhiaietiale set pricing

management system is preferably comprised of a workflow application such as Windchill'rm by

ParametrigptechnologirEinmR. rthe waskiter)apelication gn interact with other applications and databases.
The workflow program can send and receive communications with persons such as company personnel,

customers, fieldien@ingeiorabrameaatthnagarthdomopler eMPPNMaNhieR RS EXMMNE than
embodiments of a method, apparatus and system are provided for collecting data and initiating a

mathematigabang b asesr ealsklatioméasksitmatyitbioak-PR anskeisuddie. dhe sepenent and
subcomponent pricing to arrive at a final reticle price. 20 Example embodiments of the processing system
allows theppsevdn. SetestopSeIBcuti®es: 410. If the PR is approved a purchase order (PO) is issued (See

step 412) preferably by a person from the sale management office (SMO)).

Figures S5A 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 SA, 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
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reticle request information via the intranet. At the time of input, an example embodiment system
automatically pulls out the process device, layer info, layer #, reticle grade and reticle price from the
source systems to prepare for the computational requirements. With this, the latest data is used real time
and from a single consistent source, thereby reducing inaccuracy due to transcription and different data

versions. diiNREasR s RP aae ines 2A bedsrdabalon 6 NGk Brigipetds: deHRr BampdaRcpressted to

the user. This price determination reduces data inaccuracy and improves response time. In an example

embodiment chased TR dariGiaRrese Hediovihadsabethe HiRitdRdicatassudpthienfhg ost is
recoverable. Upon pressing a submit button on the form, the data system applies a set of business rules

to decide whether it should automatically send the required file to trigger that creation of either an
approve fﬂ‘«"r(‘frggenerate a standard PR. If the price is recoverable and the purchase Requisition amount
is less than the sales order amount, an approved PR as well as it purchase order (PO) are automatically

generated. A findiggiggutewie derespatiohonrenrbaulng greiarle epadipo) ot slasirguriisedpstem,
method, apparatus can be used by any organization to determine a price for reticles and is not limited to
foundries! Mpsieh deladessanelidisgrinshaelony prosrsrepeiiguise Thadgstent i 8cdivwsabrmation by,
for example, retrieving the information from a data base or by a user imputing the information. Below are

brief nondieiitiiey dd$be pard vfweems: sndads|d ophtoith suplsiogy &5 usb tlikmaneafatture.

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.
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layer - one reticle or mask. reticle set - a group of photolithographic masks that are used to manufacture a
specific device or chip. Mask shop - organization that produces reticle sets. Can be a group within the
foundry company or a separate company. database -is any data repository for storing and retrieving data,
such as a relational database, a table(s) in a relational database, a distributed database, etc. data

repository - is apx {RPASERIYAHRIAN Y RBGFSIBRYIRG fatan HIRIWUIRNRIRIRIQH {BRERabOVE

description is only representative of illustrative embodiments. For the convenience of the reader, the

above deggiiptiRisdiaverdosdaed on thdarresaniative sappieirh @l Rossibigierthpsdmentssgeample that
teaches the principles of the invention. The description has not attempted to exhaustively enumerate all

possible yaiatiansily pal fber ek divep!sanayTe! havehean Rreseptaddasr sRaaticpaition of
the invention or that further undescribed alternate embodiments may be available for a portion is not to

be consigereshadiscleimabrépaseratteinatenpmbosimenisikmitevappi@eiaire Had manysof those
undescribed embodiments incorporate the same principles of the invention and others are equivalent.

Thus, it isdeduenaessiepgdhad Hiesknbadimantoand, aéRRsawnRrELdascaled herein are merely
illustrative of the principles of this invention and that various modifications may be implemented without
departing e heoscaidedaneanidhaiibsisve itipora22. Wpbisctatvadd reduce labor. The final

pricing is determined and presented to the user. This price determination reduces data inaccuracy

and improves response time.

In an example embodiment, based on the pricing presented to the user, the user indicates

whether the cost is recoverable. Upon pressing a submit button on the form, the data system

applies a set of business rules to decide whether it should automatically send the required file to

trigger that creation of either an approved PR or generate a standard PR. If the price is

recoverable and the purchase Requisition amount is less than the sales order amount, an

approved PR as well as it purchase order (PO) are automatically generated.

A final output is the generation of a reticle purchase order (PO) with pricing.

This system, method, apparatus can be used 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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1. A computer implemented method for determining a price of a reticle set comprising the steps of: 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; c) determining a price of said reticle
set using said layer information and said cost data; and storing the price of the reticle set; and d)

outputtingethecnrisRoas IsRihrepsiensalc dschia meshedetelaim 1 wherein an automated tapeout support
system provides said layer information. 3. The method of claim 1 which further comprises: receiving

customerndpéprmajior@nemales 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

programmpiig SsRroeessap 6 peoieImiieamethadset ahaimrd udedSamputtaitimplenenedisathod for

determining a price of a reticle set comprising the steps of: a) receiving customer information for a reticle
set and stpipng said customer information; b) receiving sales order data for said reticle set and storing
said sales order data; c) receiving layer information for said reticle set and storing said layer information;

23 d) receivinakost dataioseifl daygritfaraiondeesaidipticla srRpNEiginling saidd9ompany
or a separate company.
database -is any data repository for storing and retrieving data, such as a relational database, a
table(s) in a relational database, a distributed database, etc.

data repository - is any repository for storing and retrieving data.

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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data; e) determining a 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 f) outputting said price of said reticle set. 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 ingludes aftemstep (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; RFigtgtnenpiaR edenediaiiar deeralislasepiiospsries OdessaprRasernasioring said
sales order data in a pricing database. 10. The method of claim 5 wherein step (d) further comprises:
retrievingythe 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

the layer informafieacdphikaspiicierseh{iom Riasieldatt seReaiay and Rigingreaithiryer information in
a pricing database. 24

b) receiving cost data for said layer information for the reticle set and storing said cost

data;

¢) determining a 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 the steps
of:
a) receiving customer information for a reticle set and storing said customer information;
b) receiving sales order data for said reticle set and storing said sales order data;

c¢) receiving layer information for said reticle set and storing said layer information;
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12. The method of claim 5 wherein said layer information comprises the following information: 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. 14. The method of claim 5 wherein an automated tapeout support system provides said layer

information fromyp fvicm EeEMatio fodalabaser mPsARessHHartrtiRm datahang Ao fderRieast
information database, related to a mask set design and a tapeout process. 15. A processor readable

storage mediumjg@ntaining 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 the

steps of: a) retrigyiRg:ANH RIS pEIvENG chitarelinéo 1AL QR ol Peratibensai AN U HPCHNG; Saidr customer
information in a pricing database; b) retrieving and/or receiving a device id and a process id for said

reticle set and sgatingngaiddexicaaid;and Pasessd sideBRviagandéaeresriving 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 infornfatipmpue)ietiry peeostsarsetanshetayer information for the reticle set and saving said
cost data;
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 the 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 the 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 the layer information
for the reticle set from a master data repository and storing said layer information in a pricing

database.
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f) calculating a 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 25 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. 18. The method of claim 16 wherein step (a) further comprises: retrieving the

customer inffenatigdrontiaiMasialcaatasteP Asitemformsaidf QUG Salsaiid sPURGaIsksHRIAIREr
information in said pricing database. 19. The method of claim 16 wherein step (b) further comprises:

retrieving g eleviesoid, anekAnpOaess dlion Saik astes  BRCePOsitai sartbaitticip ssikaadstoring
said device id and process id in said pricing database. 20. The method of claim 16 wherein step (e)
further cerpsisesanetaevéRgdidg.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

comprisess retiiavingdhedyaninfomeasiannfaidhaJeticipsaifiappsrasiaesgirorenasitoay apgd storing said
layer information in said pricing database. 22. The method of claim 16 wherein said layer information

comprisegthentatisyving information: layer number, layer type/name, reticle grade, revision, OPC/PSM,
magnification, spot size, CD cell size, and description.

14. The method of claim 5 wherein an automated tapeout support system provides said layer
information from a device information database, a process information database and a design
information database, related to a mask set design and a 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 the
steps of:
a) retrieving and/or receiving customer information for a 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 a 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
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23. The method of claim 16 wherein an automated tapeout support system provides layer information
from a device information database, a process information database and a design information database;
said layer information is related to a mask design and a tapeout process. 26 24. A processor readable
storage medium containing process readable code for programming a processor to perform the method

of claim 16. 25. 9n@ Pl4pResRI@peRSU@RIBRIgS@rage devices having processor readable code
embodied on said process readable storage devices, said processor readable code for programming one

or more processors to perform a method of determining a price of a reticle set; the method comprising
the steps of: a) receiving customer information for a reticle set and storing said customer information; b)

receiving|gategearde Hipda Inntheg stiale setaad starig: saidisalep atdardriaic) freaaivighiayer

information for the reticle set and storing said layer information; d) receiving cost data for the layer
informatiggifos thefeetighregiland saving said cost data; e) determining a 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) outputtingifenpacs ahaaidgsligeBeicdial hawevicapiclaineadwhichiutamireludes 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 detdeqafsaion2d wiveh ddrthepslabigenresingta Rwehaseiaauesiitpem don e reticle

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 (e) further comprises: retrieving the 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 the 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 the following information:

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 information database, a process information database and a design

information database; said layer information is related to a mask design and a tapeout process.
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set for approval. 28. The device of claim 25 wherein step (a) further comprises: retrieving the customer
information for said reticle set from a master data repository and storing said customer information in a
pricing database. 27 29. The device of claim 25 wherein step (b) further comprises: retrieving the sales
order data for the reticle set from a sales order database and storing said sales order data in a pricing

databasex38. rbe-vie afinlairaraBviariim staaidhif PRRE corPRIBAS chatriRNipE hersesh data for the
layer information for the reticle set from a cost database and saving said cost data in a pricing database.

31. The ggyicssof eainrdmmheraiticridfayaninfermation comprises the following information: layer
number, layer type/name, reticle grade, revision, OPC/PSM, magnification, spot size, CD cell size, and

description. 8e Diendey|se @kshrirpadibiheseid Al adamaleskipRReMos U PR IS RIkyddRsHne layer

information. 33. The device of claim 25 wherein an automated tapeout support system provides said layer

informatiga drerhcasdevigabnforsration driahase. duasest i ation atabasemid adiesign

information database, related to a mask design and a tapeout process. 34. A computer system for
determiningra pideesedia telelgosal £aiBmbaing dakmaans oprrievinglyesdnformatinodor a reticle set

and storing said layer information;
comprising the steps of:
a) receiving customer information for a 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 a 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 includes 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 the customer
information for said reticle set from a master data repository and storing said customer

information in a pricing database.
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b) means for retrieving cost data for the layer information for the reticle set and saving said cost data; c)
means for determining a price of said reticle set using said layer information, 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: 28 a) means for receiving

customeninforpeatienctos e IateIessehaeth siepne) JaithekstpmeikeNiRimalian k) fARaRSIG daaging sales
order data for the reticle set and storing said sales order data; c) means for retrieving layer information

for the refilecsRiand Sianng Saidlaxe i alianichipeaas iR sretaavine ¢R St st fldhsdayer
information for the reticle set and saving said cost data; €) means for determining a price of said reticle

set usingsspid hRyeividfosmation 25aithesalestepdey dathe iRk ostEirtan ek sleiethe piiee of the
reticle set; and f) means for outputting the price of said reticle set. 36. The computer system of claim 35

which furthes ingbidesion reeansrieicletie o andIdieeabdnbdes EMIES-id abst apiegassHefer said reticle
set and storing said device id and process id.
database.
31. The device of claim 25 wherein said layer information comprises the following information:
layer number, layer type/name, reticle grade, revision, OPC/PSM, magnification, spot size, CD
cell size, and description.
32. The device of claim 25 wherein an automated tapeout support system provides the layer
information.
33. The device of claim 25 wherein an automated tapeout support system provides said layer
information from a device information database, a process information database and a design
information database, related to a mask design and a tapeout process.
34. A computer system for determining a price of a reticle set comprising:
a) means for retrieving layer information for a 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 a price of said reticle set using said layer information, 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:
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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 autemaiRddARAGEESWRROEL By SIGThIARARSIR TR VIding saiddaxesintosmatianoaR40. The
computer system of claim 35 wherein the means for retrieving said layer information further comprises: a

means for retrieyingsaiiayer information for the reticle set from a master data repository and storing
said layer information in said pricing database. 41. The method of claim 1 which further comprises:

retrieving said cestalatasfirthedaigs Jntarorationaferrshenteticlelsetfam 2ot Balahaseang storing said
cost data in a pricing database. 42. The method of claim 1 wherein an automated tapeout support system

provides said layg;information; and wherein said automated tapeout support system provides said layer
information from a device information database, a process information database and a design

information datah)agranefaiedin Amgark sSehéesionantbatkrpeatlpacRdstddnd badnefepd of claim 1
which further comprises: receiving customer information and/or sales order data for said reticle set and

storing said custafsehddtarimation and/or sales order data in a
d) means for retrieving cost data for the layer information for the reticle set and saving
said cost data;
e) means for determining a 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 process 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 said layer information.
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pricing database; and retrieving said layer information for the reticle set from a master data repository and
storing said layer information in the pricing database. 30

40. The computer system of claim 35 wherein the means for retrieving said layer information
further comprises: a means for retrieving said layer information for the reticle set from a master
data repository and storing said layer information in said pricing database.

41. The method of claim 1 which further comprises: retrieving said cost data for the layer
information for the reticle set from a cost database and storing said cost data in a pricing

database.

42. The method of claim 1 wherein an automated tapeout support system provides said layer
information; and

wherein said automated tapeout support system provides said layer information from a device
information database, a process information database and a design information database,

related to a mask set design and a tapeout process.

43. 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 in a
pricing database; and

retrieving said layer information for the reticle set from a master data repository and

storing said layer information in the pricing database.
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