
1 SYSTEM, METHOD, AND USER INTERFACE PROVIDING CUSTOMIZED DOCUMENT
PORTFOLIO MANAGEMENT [0001]This application is a continuation-in-part of
and claims the priority benefit of  commonly owned U.S. Patent Application
having Serial Number 10/307,180 entitled SYSTEM; METHOD AND USER1N'TERFACE
ALLOWING CUSTOMIZE)) PORTFOLIO MANAGEMENT filed on November 29;2002, which
is hereby incorporated by reference. CROSS REFERENCE TO RELATED
APPLICATIONS [0002]This application is related to commonly owned U.S.
Patent Application having Serial Number 10/321,139 entitled CUSTOMIZED
DESIGN PORTFOLIO INTEGRATING IP LIBRARIES AND 'TECI1NOLOGY DOCUMENTS filed
on December 16, 2002, which is hereby incorporated by reference. 10003]This
application is also related to commonly owned U.S. Patent Applications
having Serial Numbers 10/340,216 and 10/340,559 filed on January 10, 2003
and which are hereby incorporated by reference. TECHNICAL HELD [0004]The
present invention generally relates to web-based document management, ln
one aspect, it relates to a system, a method, and user interface providing
customized portfolio management of documents regarding integrated circuit
design and production. BACKGROUND 



[0005]The design of an integrated circuit (IC) typically includes the
production of a schematic representation showing the circuit elements
(often termed "cells") for each functional unit of the IC and the
interconnections between the elements. The schematic is typically
translated into a physical layout that is a geometric representation of the
circuit, composed of polygons and interconnecting paths. The layout
specifies the position and relative dimensions of the layers of materials
deposited on a silicon wafer to form the circuit elements and
interconnections, for example.  2 [0006]In addition to the correspondence
between a schematic and the physical layout, it is  also necessary that the
integrated circuit design be consistent with the fabrication process, e.g.,
technology, equipment, and capability. The IC fabrication process at a
given foundry may differ from that at other foundries. For example, a more
advanced fabrication facility may fabricate an IC with interconnections
having narrower line widths and smaller spaces between adjacent features
than a less advanced facility., Depending on the foundry's fabrication
technologies and techniques, and the materials used, different physical
geometric configuration constraints apply. These constraints are commonly
referred to as "design rules." Design rules may include, for example,
dimensional specifications for the layout of a design, such as minimum
spacing between transistors, minimum separation Iretween conductors to
prevent shorting, minimum metal width, contact size and spacing between the
contacts, and minimum transistor length and width. Hence in the process'
early stages, lc designers often need to access technology documents
regarding foundry fabrication and design rules. [0007]Presently, IC
fabrication is highly developed and a semiconductor foundry may provide
their customers with various technology choices and process options.
Foundries usually provide numerous technology documents with respect to
several geometries (e.g., 0.35 pm, 0.25 pm, 0.22 gin, 0.18 pm, 0.15 pun,
0.13 pin, etc.) and various products (e.g., logic products, MS/Rft,
embedded flash, etc.). One feature of the technology documents is that some
may subordinate others. Thus, when a document is amended, its related
documents often must also be updated correspondingly, to prevent version
conflicts. 10008]Technology documents may be delivered in several ways. One
way is to assign customer service representatives to monitor the status of
documents for customers and manually forward documents to customers upon
request. This way is often very labor intensive, slow, and/or subject to
human errors and oversight. 10009]As a second way, some foundries may
provide all technology documents for 



customers at an Fl P site, but without linking the documents together based
on their relationships to each other. Often a single document may be
related to numerous other documents, and may be applicable to numerous
geometry sizes and/or product types. Also, some foundries may not sort
documents by the geometry size or by product type. In such cases a customer
may be left to sort through, gather, and organize the documents they need
in quite an inefficient manner.  3 [0010]A third possible way entails a
foundry providing the latest set, i.e., synchronized version, of all design
related documents online for customer access. A disadvantage of this
approach is that design customers have to spend time determining which
documents related to their design have been changed. Also, there is often
no further information provided for the customers to conduct an evaluation
of the impact on the original or subsequent design when technology
documents have been updated. 10011]Using a fourth way, a foundry may
provide the latest technology documents online without version
synchronization. The same disadvantages exist as the previous method, in
that - customers spend time determining:which doctunents relating to their
design have been updated. Moreover, because the versions of the documents
are not synchronized, the customers have to evaluate the compatibility of
the related documents between versions. Conflicting versions can cost a lot
of time and money to fix, and even worse, delay new product availability on
the market. Therefore, a need exists for an improved way to manage
documents provided by a foundry to its customers. SUMMARY OF THE INVENTION
[0012]In accordance with one aspect of the present invention, a system and
method  allowing IC designers to easily create their own portfolios of
selected technology documents regarding their design is provided. Another
aspect of the invention provides web-based user interface allowing IC
designers to easily maintain and monitor their own portfolios of technology
documents, Still another aspect of the invention provides customized and
verified design related documents, with respect to a specific technology,
for IC designers. Yet another aspect of the invention provides a
notification mechanism to indicate document status, such as which documents
have been updated and version compatibility thereof 100131A preferred
embodiment of the present invention, therefore, provides a customized
portfolio management system, comprising: a document metadata database
storing classified documents and meta information thereof; a document
repository management server programmed as security engine, rule engine,
search engine and notification engine, and a Web server providing an
interactive website displaying the classified documents from which a
terminal user can compile a customized portfolio. 



4 100141The security engine preferably authenticates user identification
when a terminal user logs on the website, and searches the document
metadata database according to a selection on the website to create the
customized portfolio. The rule engine preferably identifies document status
in the document metadata database. The notification engine preferably
monitors the status of the customized portfolio-and sends notification when
the status changes. In addition; the management server may further provide
a sharing engine allowing users to share a customized portfolio with other
users with pre-defined privileges. 10015]In accordance with another aspect
of the present invention, a method for customized  portfolio management is
provided. One feature of the method is provision of a webSite that includes
a browsable catalog of documents and allows users to create their own
customized portfolio by selecting-required documents. Another feature
allows monitoring of doctimeni status in the customized portfolio by
sending notifications when the status of any document in the portfolio is
changed. Accordingly, a service for online creation, maintenance,
administration and monitoring of a customized portfolio of technology
documents is preferably achieved. In addition, web-based user interfaces
may also be provided with indicators to notify portfolio owners of the
document status changes in the portfolio. 100161In accordance with another
aspect of the present invention, a user interface for  document portfolio
managemeni is provided. The user interface includes a column listing at
least one portfolio. The user interface also includes a notification column
corresponding to each portfolio. The user interface fm-they includes an
on-semen selection button corresponding to each portfolio for selecting a
corresponding portfolio, and an on-screen button for invoking a displaying
of a selected portfolio. An indicator appears in the notification column
when the status of a document in the portfolio has changed. 10017]hi
accordance with still another aspect of the present invention, a user
interface for  document portfolio management is provided. The user
interface includes a column listing at least one document of a portfolio,
and a notification column corresponding to each listed document. The user
interface also includes an on-screen selection button corresponding to each
listed document for selecting a corresponding document, and an on-screen
button for invoking an action for a selected document. An indicator appears
in the notification column when the status of a document in the portfolio
has changed. 



5 [00181In accordance with yet another aspect of the present invention, a
method of  providing a group of related docwnents, is provided. In this
method, a group of technical identification codes are provided. Each
technical identification code is unique and represents a certain
combination of technical parameters (e.g., geometry, application,
technology, voltage, etc.). At least one of the technical identification
codes is assigned to each of a plurality of documents in a database.. There
may be other documents in the database outside the plurality of documents
that do not receive a technical identification code. A certain technical
identification code is selected from the group of codes. The certain
technical identification code is one that has been assigned to at least
OT1C of the plurality of documents. Documents within the database are
searched for in the database which have the certain technical
identification code assigned thereto. The documents found in the searching
arc grouped into a first group of documents. The documents of the first
group of documents are related via the certain technical identification
code assigned thereto. [0019JA listing of the first group of documents is
preferably provided to .a user on a user  interface. The user interface may
be provided on a website via the Internet, for example. The method
preferably allows the user to select documents from the first group of
documents to create a customized group of documents via the user interface,
and preferably allows the user to save the customized group of documents on
a server via the user interface. The method preferably allows the user to
add documents to and delete documents from the customized group of
documents as needed via the User interface.- In a preferred embodiment, the
method may monitor status of documents in the customized group of documents
for status changes. 'flie status changes may be for a new document version
available, a document version conflict among related documents, and/or an
obsolete document present in the customized group of documents, for
example. Preferably, the user is notified of a detected status change for
one or more documents hi the customized group of documents. Such notifying
may be performed by sending an e-mail message to the user and/or by
providing a color-coded indicator on a user interface for the user. In a
preferred embodiment, a link is provided on a user interface for directing
the user to an appropriate document corresponding to the detected status
change.  6 BRIEF DESCRIPTION OF THE DRAWINGS [0020]For a more complete
understanding of the present invention, and the advantages thereof,
reference is now made to the following descriptions taken in conjunction
with the accompanying drawings, in which: [0021]FIG. 1 illustrates a
general architecture of a customized doctunent portfolio. management system
that operates in accordance with a preferred embodiment of the present
invention; 



[0022]FIGs. 2A to 2E illustrate preferred user interfaces for allowing a
user to create a customized portfolio in accordance with a preferred
embodiment of the present invention; [0023]FIGs. 3A to 3C illustrate
preferred user interfaces for allowing sharing of a created portfolio in
accordance with a preferred embodiment of the present invention;
[0024]FIGs. 4A to 4D illustrate preferred user interfaces allowing
monitoring, managing and creating a customized portfolio in accordance with
a preferred embodiment of the present invention; 100251FIGs. SA to SD
illustrate preferred user interfaces allowing document verSion monitoring,
updating, and deleting in accordance with a preferred embodiment of the
present invention; [0.0261FIGs. 6A to 6C illustrate preferred user
interfaces allowing authorized users to download a technology fact sheet in
accordance with a preferred embodiment of the present invention;
[0027]FIGs. 7A and 7B illustrate preferred user interfaces allowing
authorized users to download a customized portfolio in accordance with a
preferred embodiment of the present invention; [0028]FIG. 8 illustrates a
method flow to provide customized portfolio management in accordance with a
preferred embodiment of the present invention; 



[0029]FIG. 9 illustrates a schematic of the development of a customized
document portfolio in accordance with a preferred embodiment of the present
invention; [0030]FIG. 10 illustrates the template BOO of FIG. 9;  7
[0031]FIGs. 1 IA to 11B illustrate the standard BUD of FIG. 9; [0032]FIGs.
12A to 12B illustrate the customized BUD of FIG. 9; [0033]FIG. 13
illustrates a preferred user interface for use by a system administraLor at
a foundry iii accordance with a preferred embodiment of the present
invention; and  100341FIGs. 14A to 1413 illustrate &preferred user
interface for use by a customer in accordance with a preferred embodiment
of the present invention. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0035]FIG. 1 illustrates the general architecture of a customized document
portfolio  management system 100 of a preferred embodiment of the present
invention. A service allowing customizing and monitoring a portfolio of
technology documents provided by a semiconductor 



foundry is described as an example embodiment. The customized portfolio
management .. system 100 includes a document metadata database 110, a
document repository management server 120 and a web server 130. Although
shown as separate components for purposes of illustration in FIG. 1, the
components 105, 110, 120, 130 on the server side of the system architecture
100 may be included within a single machine at a single location, these
coMponents 105, 110, 120, 130 may be combined in any number of groups,
and/or these components 105, 110, 120, 130 may he located in different
machines at different locations. Also, these components 105, 1102 120, 130
may be part of a larger system, of which the other components are not show
herein. 10036]Technology documents created by a semiconductor found!), may
be stored in a repository database 105, for example. As described in more
detail below, the technology documents then arc preferably classified and
stored in the meta document database 110 and meta information about the
classified documents is also preferably stored in the meta document
database 110 accordingly. Preferably, the technology documents are
classified based on geometly and product application. [0037]The management
server 120 is communicably coupled to the document metadata database 110.
The management server 120 may include a security engine module, a rule
engine module, a search engine module, a notification engine module and a
sharing engine module, for example. The web server 130 is communicably
coupled to the management server 120. The  8 web server 130 preferably
provides a wcbsite and graphical user interfaces (UI) for clients (e.g.,
users or design customers) 14001 150. The clients may be coirununicably
coupled to the web server 130 via conununications network (public or
private, and preferably secure using encryption technology). Preferably, a
user at a client may interactively access the system 100 via a web browser
(e.g., Microsoft Explorer, Netscape Navigator, Opera). Users at a client
140 or 150 may be IC design customers authorized by the foundry to access
the website-,-for example. The clients may also be automated or
semi-automated computer systems using software to communicate with and log
into the web server to check and/or receive status updates and/or -
documents, for example. f0038)In a preferred embodiment, the web server 130
provides a site and specific user 



interfaces with specific functionalities allowing customers and users to
build, monitor, and maintain their own design portfolio from numerous
technology documents: In typical operation, an authorized IC designer 140
or 150 accesses a website provided by the web server 130 using a standard
web browser to conununicate with the web server 130. The security engine
preferably authenticates the identification of teiminal users comparing
with predetermined customer information provided by the foundry. For a new
device or component design, e.g., a new semiconductor product, the website
provides an interactive User interface allowing the authorized designer to
create a new and customized document portfolio for the new design. The
management Server 120 accesses the document metadata database 110 according
to the user's request, displaying an overview of the technology documents
on the user interface for selection. 10039]FIGs. 2A to 2E illustrate some
preferred user interfaces allowing a customer/user to  create a customized
document portfolio, i.e., a customized "bill of documents" or BOD. The
technology documents have been preliminary classified and stored in the
document metadata database 110 according to different technologies, such as
geometry levels and IC product characteristics. A preferred user interface
is shown in FIG, 2A. As a first step in this embodiment to create a
portfolio for a new product, a geometry level is chosen from a drop-- down
menu. For example, in FIG. 2A a user may choose 0.25 pm from a geometry
size list including the sizes of 0.35 pm, 0.25 pm, 0.22 pm, 0.18 gm, 0.15
pm, and 0.13 Rm. After that, a user interface appears as shown in FIG. 23,
providing a list of various types Of IC products. Available IC product
applications (e.g. Logic, IvIS/RF, CIS, 1TRAM, or EmbFlash, and electrical
characteristics) may be chosen from a drop-down menu (see FIG. 23). Various
key  9 electrical characteristics of the chosen product may be listed for
further selection, as FIG. 2B shows, for example. [0040]After the
technology-related geometry and product application arc chosen, the
preliminary technology definition is completed. The search engine of the
management  server 120 accesses the document database 110 according to die
technology definition and lists some or all of the related
teChndlogy-documents. FIG. 2C shows a user interface listing all documents
related to 0.25 um Logic design with columns for document type, Grid
description, version status, and remarks. The designer can select required
documents from the list and "Add to BOD" to save the new portfolio/BO})
including the checked documents. As shown in  FIG. 2D, the web server 130
generates a window for assigning a filename and description of the
customized portfolio/BUD. Preferably, the window also allows the user to
choose whether to receive Engineering Change Notifications (ECN). The saved
portfolio may be then displayed as a control panel, as FIG. 2E shows, which
lists all the portfolios this user can view. In addition, an authorized
user may also delete an existing portfolio by selecting the "Delete" button
in FIG. 2E. 10041]In a preferred embodiment, the website provides sharing
of any customized  portfolio/BOD to select users. The sharing engine of the
management server 120 manages the sharing of a BUD with other authorized
users (e.g., team members). FIGs. 3A to 3C show preferred user interfaces
for allowing sharing of a portfolio (DOD). For example, a design company
may provide a list of team members to the foundry so that, after building a
customized portfolio (BOD) as shown in FIG. 3A, a designer can further
select "Share BOD" to generate a member list. After a user clicks on the
"Share BUD" button, shown in FIG. 3A, another user interface appears as
shown in FIG. 3B, and the user may select members (typically and preferably
restricted to others in the same company) with which to share the
portfolio. Then when a shared user logs onto the website, the user
interface displays a control panel showing all shared portfolios for that
user (i.e., those that the user has been authorized to access), as shown in
FIG 3C, for example. Preferably, the sharing engine of the management
server 120 is programmed such that the shared users can only view shared
portfolios, without update, delete, or add privileges. However, in other
embodiments, certain shared users may also have authorization to update,
delete, or add privileges. 



10 100421FIGs. 4A to 4D illustrate example user interfaces provided by the
customized portfolio system 100 for editing or managing an existing
customized portfolio/BUD. As shown in FIG. 4A, one portfolio is selected.
With a portfolio selected, if a user then clicks on the "View Tech Doc"
button (see FIG. 4A), the chosen portfolio/ROD is displayed, as shown in
FIG. 4B, with all selected documents listed. Also other information about
each document-listed man be shown, such as document types, document number;
brief description, current, and new version of documents in the portfolio,
as shown in FIG. 4B, for example. [0043]As also shown in FIG. 4B, the
customized portfolio system 100 of this embodiment allows only authorized
users to add, delete, and update technology documents, but riot shared
users. When an authorized user selects the "Add More Documents" button, a
user interface as shown in FIG. 4C provides a list displaying unselected
doburnents regarding the defined technology of the Currently viewed
portfolio. Available documents are displayed with a check box allowing
selection by authorized users. The authorized user.can check a box
corresponding to a required or desired documents and select "Add to BUD" to
save the addition to the currently viewed BUD (see FIG. 4C).
[0044]Accordingly, an authorized user can also select the "Delete" button,
as shown in  FIG. 4B, to delete documents from the currently viewed
portfolio. FIG. 41) shows available documents in the portfolio displayed
with corresponding check boxes. An authorized user can check documents and
select "Delete" but-ton to effect the deletion of an obsolete document, for
example, as illustrated in FIG. 4D. Thus, authorized IC designers can
easily maintain a customized portfolio regarding a new IC product via the
interactive website provided by the web server 130. [0045]Additionally, the
customized portfolio system 100 of FIG. 1 provides engineering notification
of document status changes. In a preferred embodiment, when a customized
portfolio of certain technology documents has been created by an IC design
team, the notification engine of the management server 120 monitors the
version status of every document in the portfolio. When the selected
version of a document in the portfolio is updated, the notification engine
sends a notification to the portfolio owner (e.g., design team) by e-mail,
for example. The notification engine of a preferred embodiment also
provides a notification on certain user interfaces when any authorized team
member logs onto the website. The notification  



11 engine forwards the portfolio creator and the shared members a
notification, e.g. via email, of document obsolescence, version conflict,
and/or new version availability within its existing BOD(s). Notifications
are also preferably shown on certain user interfaces with corresponding
indicators when users access portfolios online (see e.g., FIG. 5A). 100461,
FIGs. 5A to 5C show preferred user interfaces for version monitoring and
updating  and doCument deleting. As shown in FIG. 5A, when a user lop onto
the website, a list is - displayed showing portfolios that the user can
access. A column of notification, i.e., the ECN column in FIG. 5A, is
displayed indicating visually the status of documents in each portfolio. In
a preferred embodiment, a blue light symbol 220 indicates a new version of
a document is available. A yellow light symbol 260 indicates version
conflict and a red light symbol 240 indicates that at least one document in
the portfolio has been made obsolete by the foundry (see FIG. 5A). Hence,
with the color-coded indicators, users may easily recognize and notice
.status changes. The details of document status can be viewed when the user
selects a radio button of a - portfolio on the list and clicks on the "View
Tech Doc" button (i.e., to view that BOD), as shown in FIG. 5A.
[0047].Although round light symbols are used in the examples described
herein for the  indicators, other symbols, shapes, and colors may be used
in other embodiments. Also, in other embodiments, sounds may be used in
combination with the visual symbols to alert a user of the status change.
Also in FIG. SA, note that a symbol having the letter "R" inside a white
box is used as an indicator. This "R" indicator may be used (optionally) to
highlight a new or existing document recommended as a pieferred choice by
the foundry, for whatever reason (e.g.,.new technology, new process
innovation, better integration, cost savings, etc.). Other such indicators
may also be used to attract the attention of a user to a particular
document or document recommendation for a ponfolio/BOD. f0048]As shown in
FIG. 5B, the selected portfolio is then displayed in detail with color -
coded indicators in the "Status" column representing document status for
each document listed. In FIG. 5B, a DRC conunand file is marked with a blue
light indicator 220 to indicate that there is a new version of this DRC
command file available from the semiconductor foundry. The version number
of the current and the new version are displayed respectively on the table.
Optionally, remarks may be included in the "Remark" column of the table to
briefly describe the  



12 version difference. The current version in the BOD may be updated by an
authorized user. In FIG. 513, an authorized user checks the check box of
the document having a new version, and then selects "Update Version". The
management server 120 then updates this DRC command file in the portfolio
to the latest version and the status column of the DRC conunand file
becomes empty (no indicator). 100491As shown in FIG. SC, a red light
indicator 240 shows that a document has been made  obsolete by the foundry.
An authorized user may decide whether to keep or delete the obsolete
version. In this embodiment, the authorized user may delete the obsolete
document by selecting the check box of the document and then clicking on
the "Delete" button (see FIG. SC). Clicking the "Delete" button allows the
management server 120 (see FIG. 1) to receive the command from the web
server 130 to remove the otisolete document from the portfolio and
disable/remove the red light indicator 240. [0050]In FIG. SD, one of the
documents has a yellow light indicator 260 to indicate a version conflict.
Often when a document (e.g., parent document) is modified or revised to
create  a new version of that document, related documents (e.g., children
documents) often are or must be modified correspondingly. One example of a
version conflict is when a parent document and correspondingly its child
document have been revised or modified, and a user has only updated the
parent document with the new version and has not yet updated the child
document. In such case, the existing version of the child document in the
portfolio does not match that of the parent document, and thus there is a
version conflict. In such case, a preferred embodiment would display a
yellow indicator 260 and provide a reference to the new version available
for the child document, as illustrated in FIG. SD. Also, optionally, a
notification (e.g., a yellow indicator 260) may be placed next to the
parent document with a remark that the children of that document have
version conflicts needing resolution. Preferably, the system 100 provides
such notifications in real-time (or as soon as it is processed) so that the
user can know about version conflicts arising from an updating action just
performed for a certain document while still viewing and managing the
portfolio at that time. Because many documents are typically related with
other documents, there may be cases where a new document version is not yet
fully synchronized because other related documents are in the process of
being updated by the foundry. In such case, the yellow light indicator 260
may then warn designers that a document is now being updated, but is not
yet  13 complete, and hence the designers may be able to assess its impact
to their design work beforehand. [0051]Preferably, maintenance of the
customized portfolio is perfOrmed only by authorized  users via the
website. In a preferred embodiment, shared users can only receive
notification e-mails and view the portfolio with indicator notification,
with no add, delete, or update privileges. However, in other embodiments,
tho shared users may have more privilegeS. -For a design team with several
members, the key designer will typically manage the customized portfolio
and the 



other shared members will typically, view the status of the same portfolio
without any modification rights. [0052]In a preferred embodiment, the
website server 130 allows authorized users to  download a fact sheet and/or
document package for each portfolio. FIGs. 6A to 6C illustrate preferred
user interfaces allowing authorized users to download the fact sheet.
[0053]The user interface in FIG. 6A shows a list of customized portfolio
previously created. An authorized user may select a radio button of a
certain portfolio listed and then click on the "Technology Fact Sheet" to
obtain the fact sheet information for that portfolio. Technology
information for the selected portfolio, such as geometry, product type,
product characteristics, is then displayed in a popup window, as FIG. 6B
shows. The user interfhce in FIG. 6113 allows the user to print or download
the fact sheet by selecting "Download Fact Sheet in CSV Format'. A prompt
window then allows the user to download the file or open it directly, as
1716. 6C shows. [0054]FIGs. 7A and 713 illustrate preferred user interfaces
allowing authorized users to  download a portfolio/BOD. In FIG. 7A, a
selected BOD is displayed listing the documents within it (after the
authorized user selects the portfolio and clicks "View Tech Doc", as shown
in FIG. 6A for example). In FIG. 7A, the authorized user may select
"Download BOD in CSV format" to download the portfolio in a CSV format.
Upon doing so, a prompt window appears that allows the user to download the
file or open it directly, as FIG. 7B shows. [0055]FIG. 8 illustrates a
method flow providing customized portfolio management  according to a
preferred embodiment of the present invention. A website is provided
including a browsable catalog of documents classified by technology. The
web site allows users to begin creating a customized portfolio by selecting
a technology category (see block 802 in FIG. 8).  14  Within the technology
category, related documents relevant to that technology category are
listed. The documents may be technology documents provided by foundries
regarding IC design, for example. All technology documents are preferably
pre-classified based on fabrication geometry (e.g., 0.35 pm, 0.25 pm, 0.18
pm, 0.13 pin, etc.) and product characteristics (e.g., logic, MS/RF, ITRAM,
EmbFlash, etc.). A list of documents regarding the selected technology
category is displayed by the website, and the website allows a:user to
select documents for the customized portfolio (see block 804 in FIG. 8).
100561Document status in the customized portfolio is monitored by the
system 100 (e.g., by 



the foundry) (see block 806 in FIG. 8). In a preferred embodiment, the
notification engine (shown in FIG. 1) monitors the document database 110
for the status of the selected documents in the portfolio. If the status of
any documents in the portfolio changes, a notification is sent to users
associated with the portfolio Or to users designated to receive such
notices (see block 808 in FIG. 8). Preferably, indicators on the website
appear when the user logs-onto the website to view changes (see e.g., FIGs.
2E, 3A, 4A, 4D, 5A, 5B, 5C, 5D, GA, 14A, and MB): The indicators notify the
user of document changes when the user uses the system 100 via a web site.
[0057]As discussed above, in one embodiment, a blue indicator 220 may be
used to  indicate that a new version has been provided by the foundiy, a
yellow indicator 260 may be used to indicate an incidence of version
conflict, and a red indicator 240 may be used to indicate that the document
has been made obsolete by the foundry, for example. Thus, the websitc
preferably allows a user to update versions and/or delete obsolete
documents :from the portfolio - based on notification from the
corresponding indicators. Authorized users and/or other users may obtain
more detailed information of document status changes from a remarks column.
Accordingly, the above system and method flow provides IC designers with
easy management and monitoring of foundry technology documents regarding
their design by creating a customized portfolio. The service for customized
portfolio management provided by a preferred embodiment may save design
companies time and manpower normally spent managing technology documents
and IP libraries. [0058]FIG. 9 is a schematic illustrating the development
stages leading up to a customized  portfolio/BOD for a preferred
embodiment. Three types of BOD are shown in FIG. 9: Template BOD, Standard
BOD, and Customized BOD. The template BOD may be used by the foundry  15
during the developmental stages for preparing a standard BOD. A template
BOD defines document relationships at a document type level. Different
template BODs may be developed for different technologies. FIG. 10 shows
the template BOD from FIG. 9. [0059]Referring to FIG. 10, a template BOD
preferably has three types of relationships possible between each document.
An example of each relationship type is illustrated in the template BUD of
FIG. 10. A mixable relationship 1010 is a relationship where at least one
of the components may be selected. Although in some cases, some of the
components may not be coexisting in a BUD due to market offering or some
other reason. A mutually exclusive relationship 1020 is a relationship
where only one of the components may be selected for a given parent
component once the parent component is selected. A hard link relationship
1030 is a relationship where once the parent component is selected, all
components hard linked to that component are selected automatically as
well. [00601After a template BOD is established, a standard BOD may be
built up on the  template BUD (e.g., via customer document privilege
checked). A standard BUD will often be based on customer inputs and needs
(e.g., technology requirements) to provide the maximum size and verified
document list for the customer to select from at the level of document
number, title, and version. The more customer input received during
evaluation of the customer's needs, the more precise the document list will
lik ely be, with respect to the documents gathered and the customer's
needs. 



[0061]FIG. 11A shows the standard DOD from FIG. 9, which was derived from
the  template BUD of FIG. 10 (see e.g., FIG. 9). Mite that for the standard
DOD of FIG. 11A, only two of the components (Logic and limb DRAM) were used
from the four components (Logic, Mixed Signal, Flash, and Emb DRAM) from
the second tier of the template BUD (see e.g., .FIG 9). In the third tier
of the standard BUD in FIG. 11A, two IP libraries (intellectual property
libraries) are shown: 99AVO4 and 00B V0 I. FIG. 11B illustrates the
hierarchy of the standard BUD of FIG. 11A in the form of an outline with
check boxes. Referring to FIGs. 11A and 11B, three technology documents are
shown linked to (i.e., related to) IP-Lib: 99AVO4: DRC, LVS, and RCX. This
relationship is also shown in the outline list of FIG. 11B. In a fifth tier
of the standard BUD, three technology documents are shown linked to (i.e.,
related to) each of the three  16 technology documents of the fourth tier,
respectively: DRM, SPICE, and SPICE. Note that the same document, SPICE, is
related to both the LVS and RCX documents in this example.
100621Summarizing the relationships in the standard BUD example of FIG.
11A, the Logic -  and Emb DRAM components each have a mixable relationship
in the 0.18 ttm technology category. The IP library documents, IP-Lib:
99AVO4 and IP-Lib: 0013V01, each has a.mutually exclusive relationship to
the LOgic component. The fourth tier technology docuMentS (DRC; LVS, and
RCX) are each related to IP-Lib: 99AVO4 (in this case they are mixably
related, but in other cases they may be mixably or mutually exclusively).
The fifth tier technology documents (DRM and SPICE) have hard link
relationships to their respective fourth tier technology. documents (DRC,
LVS, and RCX). In other words, DRC is a parent document related to DRM such
that if DRC is selected, then DR_M is automatically selected as well due to
their relationship. Hence, in this example, DRM is a child document of its
parent document DRC. In some cases the parent child relationship may be
reversed between tiers because the hard link may go either direction (as
needed for the appropriate relationships). The example standard BUD shown
in FIGs. IIA and 1113 is just one simplified example. The types and
placements among tiers of relationships (mixable, mutually exclusive, hard
linked), the number, of components and documents, and the number of tiers
may vary for other embodiments. [00631If a user were to view the standard
BUD of FIG. 11A (preferably on a friendly user interface on a web site, as
described above) mid choose the components and documents needed while
building a particular customized BUD, it may look like that of FIGs: 12A
and 12B FIG. 12A shows the customized BOO of FIG. 9. In the customized BOD
of FIG. 12A, the user has chosen certain documents, as illustrated by "X"
marks in the check boxes of FIG. 12B, to represent the actions of the user
in selecting the documents on a user interface. Thus, based on the standard
BUD of FIG. 11A, the user has created the customized BUD of FIG. 12A to
suit the user's project needs. 100641When a customer is seeking to build a
customized BOD on the foundry's website (where the standard BODs are made
available to users), the customer can search the sets of related documents
according to the customer's application and geomeby (e.g., 0.13 inn Logic).
After the customer generates its list of documents selected front a
standard BOD, the customer 



17 may then save it. After saving the customized BOD, the customer can
later access and/or modify the documents in that B011. [0065]FIG. 13 shows
a user interface that may be used by a system administrator of a  foundry
(i.e., probably never seen by a customer/user) to build and/or modify a
standard HOD, or to add documents to the database. In FIG. 13, an existing
document (Docunient No. 1-025-MMCL-005) is being modified. If desired or
needed, the administrator may save it with a neW document number (i.e.,
save as) to generate a new document based on an existing document. Also, if
desired or needed, the administrator may add remarks to summarize changes
made. At the document stage selectors (see FIG. 13), the administrator may
designate the docinnent as normal, a new version (0.X version), or
pre-release, for example. It is at this website in FIG. 13 where an
administrator may select and designate what other documents are related and
what applications are relevant As shown in FIG. 13, numerous application
are listed. [0066]Also note in FIG. 13 at the bottom of the web page,
numerous "Unique Tech ID" designations are listed. In a preferred
embodiment, these "Unique Tech ID" (tech-Ids hereinafter) are used to
establish relationships among documents. If two documents share a same
tech-ID, then they are related. Preferably, the customers/users never see
the tech-Ills, as they are simply used by the system 100 and by
administrators at a foundry to organize, create, and manage B011s and
documents. [0067]The letters and numbers in each tech-1D preferably have
meanings associated with  them. For example, consider a techIll of
"CLO13HP-1.2/3.3-ACU" for illustration. In this example, column I (or first
character) has "C" therein, which stands for CMOS/13iCMOS(CCMOS)
applications. Column 2 is for technology type and has "I," therein, which
stands kir Logic. Columns 3-5 are for geometry and has "013" therein, which
stands for 0.13 pm. Columns 6-7 are for application and has "HP" therein,
which stands for high speed applications. Column 8 is for core voltage (in
volts) /1/0 voltage (in volts) and has "1.2/3.3" therein. The "2' is simply
a divider to make the tech-ID easier to read. And columns 9-11 are for Beol
Metal and has "ACU" therein, which stands for all copper. This is just one
example of a tech-ID. As shown in FIG. 13, for example, there can be many
others. A code listing may be provided for translating the meaning of any
given tech-ID. Hence, each document may have any number of tech-IDs
associated with it, and any given tech-ID may occur within any number of
documents.  18 By having the tech-Ins, the system 100 may quickly and
automatically gather related documents using the tech-IDs. 10068]Fl Gs. 14A
and 14B illustrate a typical user interface that may be provided for a 



Customer while viewing the listing of documents of a BOD. The list of
documents begins in  FIG. 14A and continues in FIG. 14)3. In this example
shown in Hers. 14A and 14B, each of the red, blue, and yellow indicators
(as described above) is being used to provide notification to the user.
Notice in Flu. 14A that when a new version is available, a link to that new
version is preferably provide on the user interface so that the user does
not have hunt for it and the user can download it immediately to update the
BUD. Also note in FIG. 14B, that when a version conflict notification is
provided, a link to the document needed to resolve the version conflict is
preferably provided (again saving the user much time and effort). Thus,
using an embodiment of the present invention should save a user or a design
team much time and effort in building and maintaining portfolios of
documents provided by a foundry. Also, the occurrences of misused documents
(i.e., using obsolete documents or using two versions of related documents,
version conflicts) should be dramatically reduced or eliminated with the
use of a preferred embodiment of the present invention. This may prevent a
lot of confusion and human errors, as well as a lot of money, for both
customers and foundries using the present invention. 160691Although the
present invention and its advantages have been described with respect  to
details of preferred embodiments and examples, it should be understood that
various changes, substitutions, and alterations may be made for other
embodiments without departing from the spirit and scope of the invention as
defined by the appended claims. Moreover, the scope of the present
application is not intended to be limited to the particular embodiments of
the system, processes, steps, and user interfaces described and shown in
the specification. As ORD of ordinary skill in the an will readily
appreciate from the disclosure of the present invention, systems,
processes, steps, and user interfaces presently existing or later to be
developed, that perform substantially the same function or achieve
substantially the same result as the corresponding embodiments described
herein May be utilized according to the present invention. Accordingly, the
appended claims are intended to include within their scope such systems,
processes, steps, and user interfaces.  19 What is claimed is: I.A
customized portfolio management system, comprising:       a clocuinent
metadata database storing a plurality of pre-classitied documents of an
administrator and meta information thereof, one or more of the
pre-classified documents having a plurality of versions;       a web server
providing an interactive website displaying the pre-classified documents
and receiving one or more selections of the pre-classified documents from a
user other than the administrator to create a customized portfolio; and
a management server having a rule engine that authenticates user
identification, a search engine that searches the document metadata
database according to at least one selection on the website for use in
creating the customized portfolio, a rule engine that identifies document
status in the document metaclata database, and a notification engine that
monitors the status of the customized portfolio and provides notification
when the status changes. 



2. The system of claim 1, wherein the documents are technology documents
provided by a foundry regarding integrated circuit design.  3. The system
of claim 2, wherein the technology documents are pre-classified based on at
least one of: fabrication geometry and electrical characteristics.  4. The
system of claim I, wherein the management server allows a user to add
documents to the portfolio and delete documents from the portfolio.  5. The
system of claim I, wherein the management server further provides a sharing
engine that allows a user to share access to the customized portfolio with
other users.  6. The system of claim 5, wherein the notification engine
provides notification to the shared users when a status of portfolio
documents changes.  20 7. The system of claim 1, wherein the notification
engine provides indicators on the website showing a status change in
portfolio documents.  8. The system of claim 7, wherein the indicators
signify at least one status selected from a group consisting of new
document version available as an update, document version conflict,
document obsolete, and recommended document.  9. The system of claim 8,
wherein the indicators include color-coded symbols displayed on the
website.  10. The system of claim 8, wherein the management server further
allows a user to 



replace an existing document in the portfolio with a new version of the
existing document.  11. The system of claim 8, wherein the management
server further allows a user to delete obsolete documents from the
portfolio. 12. A method for managing a customized document portfolio,
comprising:       providing a website that includes a browsable catalog of
documents of an administrator and allows a user to select a category, at
least one of the documents having multiple versions;    displaying a list
of documents on the website, regarding a selected catalog; allowing the
user to select documents from the list to create the customized document
portfolio; monitoring document status in the customized document portfolio;
providing a notification when a status of a document in the portfolio is
changed; and       updating the customized document portfolio based at
least in part on the document status.  20a  13. The method of claim 12,
wherein the documents are technology documents regarding integrated circuit
design provided by a foundry.  14. The method of claim 13, wherein the
browsabie catalog of documents is classified 



according to at least one of fabrication geometry and electrical
characteristics, and wherein relationships among the technology documents
are provided and stored as meta information.  15. The method of claim 14,
wherein the meta information includes a unique tech ID.  16. The method of
claim 12, further comprising:       providing indicators on the website
indicating status changes in portfolio documents.  17. The method of claim
12, further comprising:       designating a group of users having shared
access rights to the customized document portfolio; and       allowing any
of the designated users to access and use the customized document
portfolio.  18. A user interface for document portfolio management,
comprising:       a column listing at least one portfolio containing a
plurality of documents from an administrator, one or more of the documents
having a plurality of versions; a notification column corresponding to each
portfolio;       an on-screen selection button for selecting a listed
portfolio corresponding to the selection button;    an on-screen button for
invoicing a displaying of a selected portfolio; wherein an indicator
appears in the notification column when a status of a document in the
portfolio has changed; and wherein the user interface is stored on and
provided by a server.  



201) 19. A user interface for document portfolio management, comprising:
a column listing at least one document of an administrator of a portfolio,
one or more of the documents having a plurality of versions; a notification
column corresponding to each listed document;       an on-screen selection
button for selecting a listed document corresponding to the selection
button;       an on-screen button for invoking an action for a selected
document; wherein an indicator appears in the notification column when a
status of a document in the portfolio has changed; and wherein the user
interlace is maintained on a first machine. 20. A method of providing a
group of related documents, comprising:       providing a group of
technical identification codes, wherein each technical identification code
is unique and represents a certain combination of technical parameters;
assigning at least one of the technical identification codes to each of a
plurality of documents of an administrator in a database, one or more of
the documents having a plurality of versions;       selecting a certain
technical identification code from the group of codes, the certain
technical identification code having been assigned to at least one of the
plurality of documents;       searching for documents within the database
having the certain technical identification code assigned thereto, each
document having a status;       grouping the documents found in the
searching into a first group of documents, the documents of the first group
of documents being related via the certain technical identification code
assigned thereto; monitoring the status of each of the first group of
documents; notifying a user if the status of a document changes; and 



maintaining the first group of documents based at least in part by the
status of each of the first group of documents. 21. The method of claim 20,
further comprising:  20c         providing a listing of the first group of
documents to a user on a first user interface. 22. The method of claim 21,
wherein the Iirst user interface is provided on a website via the Internet.
23. The method of claim 21, further comprising:         allowing the user
to select documents from the first group of documents to create a
customized group of documents via the first user interlace; and
allowing the user to save the customized group of documents on via the
first user interface. 24. The method of claim 23, further comprising:
allowing the user to add documents to and delete documents from the
customized group of documents as needed via the first user interface. 25.
The method of claim 23, further comprising:         monitoring status of
documents in the customized group of documents for status changes, the
status changes being selected from a group consisting of a new document
version available, a document version conflict among related documents, and
an obsolete document present in the customized group or documents; arid
providing notification o I a detected status change for one or more
documents in the customized group of documents. 



26. The method of claim 25, wherein the notification is provided by sending
an e-mail message.  27. The method of claim 25, wherein the notification is
provided by a color-coded indicator displayed on a user interface listing
the documents of the customized group of documents.  20d  28. The method of
claim 25, wherein die notification is provided by a color-coded indicator
displayed on a user interface listing the customized group along with one
or more other customized groups of documents.  29. The method of claim 25,
further comprising:       providing and displaying a link for directing a
user to an appropriate document corresponding to the detected status
change. 




