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1) Field of the Invention The field of invention rel ates to ectronic
design automation and, nore specificallly, to automated nethods and systens
for selecting and procuring el ectronic conponents used in circuit and chip
designs. 15 2) Background The el ectronics industry produces ever nore
advanced circuit designs withStheCBSECsA dddeNof conti nuously i nproving
integrated circuits, design tools and verification tools. Chip designs may
contain tens or hundreds of thousands of gates per chip, and will shortly
be in the range of ml|ions Offigade TERENEBNPIORO El ectronic systens have
traditionally been built using conbi nati ons of stand-alone, individually
packaged chips, which are assenbled on printed circuit boards (PCBs) and
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15 2) Backeround

The electronics industry produces ever more advanced circuit designs with the

assistance of continuously improving integrated circuits, design tools and verification tools.
Chip designs may contain tens or hundreds of thousands of gates per chip, and will shortly
be in the range of millions of gates per chip.

20 Electronic systems have tra;ditionally been built using combinations of stand-alone,
individually packaged chips, which are assembled on printed circuit boards (PCBs) and
connected together to obtain the desired functionality.

Market demands continue to push designers to develop printed circuit board designs
more rapidly and efficiently. A recent trend to increase design speed and efficiency involves

25  the re-use or recycling of electronic circuit blocks or subsystems, which are alternatively
referred to as “virtual component blocks” or “IPs” (an acronym for “Intellectual Properties,”
which denotes the proprietary nature of these pre-packaged circuit blocks).

Once the design for a virtual component block has been tested and verified, it can be
re-used in other applications which may be completely distinct from the application which led

30  toits original creation. For example, a subsystem for a cellular phone ASIC may contain a

micro-controller as well as a digital signal processor and other components. After the design
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information, catalogs or brochures. Catalogs are bulky, take up space, and can be inefficient
20  toperuse. Further, catalogs by their nature are static, not dynamic; thus, changes or additions
to a supplier or distributor’s products are not immediately reflected in the catalog, but are
generally conveyed to a designer by mail. Not only does this notification process take time,
but mail service is not entirely reliable, and such changes or additions may never reach the
designer. If they do reach the designer, they can easily be misplaced, misfiled or lost.
25  Further, component price data typically changes frequently, and such price changes must
typically be communicated by mail, like any other update. Oral information communicated
from a supplier to an engineer by telephone is inherently unreliable as well. The engineer may
not understand the information, or may write it down incorrectly; further, there is no assurance
that the person supplying that information is properly trained or has the correct data on hand

30 to communicate.



In order to make the availability of conponent information nore convenient,
a nunber of electronic parts manufacturers, suppliers and distributors
current | ywepligsagonponent i nformati on avail abl e t hrough t hetimeeoes,
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the Internet for individual parts can e tinme-consumng 5 and tedious.
Further, current search engi nes and net hodol ogies are inefficient and do
not cover the entire web space, and nay thus return search results that do

not include dReTdsr iopmake Hspayailability, of chmpornt drfoprption mess copvREy rfer
could b Ol [ [Fele N HANe) ier's
and distri Huefo@ ’gl)é%/e s? t%g@i %Q%L*ten eﬁe@@ﬁ%@% Egrr(]l g%r@rg%u?iorlgﬁét egﬂ%leﬂngl@

f ashi on campaners ifomesion\availathlstheugh therinrehtgehegllpby plabieg speh infoedanet eri al |
t hereby copferrjn 0 no content advantage ove rinted catal ogs. .After a
desi gneronﬁggr Wﬁf?r%tgeéllo_f”&"%ra?q ngth -%?%ﬁ?g‘dﬁ&é(ldir”?‘ faLke P &parat e
SOUr Ges, nf '%gdibﬁy‘. Of et U BhiSIea’f HBRRYSEH hBtRHGIofs TRIMET iR En@lib QYe fOr
selection o speci f1 ¢ conmponents. Wen this conponent data is gathered
from a moktitheidsireoves spaceemd may thusamtubesedichfresits that do netgeaiidesnietor more
useful way..Further, it is tinme-consum and. i.nefficient .15 to manual |y
create a %ﬁ{t?ﬁﬂ?&t&?a%?ﬁ%rrpagﬁg?%?#&%@%icaﬁg@ﬁﬂ%}?ﬁ aMe A F%glba‘ltntaéiﬁﬁ Dor der
to faciduitah@ creluplidraandH8ri6 AP RRBLIIBNBHABR IO -8R 08 Th8mend
with parts selection. After the engineer has chosen an electronic.
conponerfashigr as dneamgingst woeld sed é iremeatalog nr other printedimategiel thprebysontenans c.

Al t hqugh there. are n r ogr ommercially available for schematic 20
gengﬁat ir@ncogf?&t?:@ﬁ?%gg?gv‘%@éﬁ‘t%&ﬁ% typically rely on the manual input of
synmbol and O deBienélaiad mah@seday adMceeorhportit EfiDfroRahese ROBGRigparate
oper at i onal ar{jgllfl er as a conponent in a larger design, he or she nust

t

nmanual | ysourceatthe infoymaiom must kenmapagedin owell 2 araeney thet allows fra selsetemaf i ¢

program__Ceneral | C the progr r. i - QF | , the
engi neerSPﬁ%@C g%rflg%r%engsn per%lfsl cg)ﬁgg’n%al 1?5%21)@;%&30@ \%\n%{u%dﬁg?%%%s%%glrirgtl o

pr ogr amaafte @¥ieul? o drigahiné 0 iRa Gkdfalviy. MdeHegdt 18itinhd-Bortsh@irgcdrdiagfficiept ogr am
However, information associated wwth each synbol is typically generic.
SucHSi nftermpeviely crestya gatriy or jother @galytical fath compang syyltgrle pads in Quder & part
repr ese%&ﬂtal@/setl qﬁo]?yrrbol , and does not contain specific data regarding the
specific part selected by the engineer, as the schematic program has no way
of know ng wiitehcongeaentf managamentvwrbblemedaes adt efspwith foarts seleqpone i fier the
information is usually input .into the schenmati %93630 pr ogr am man_ugl l.y, which

is a tirfesEEAhaTCheyen Al clealgonic sompanent, ey prenoadap Hhegarpr desi

schematic. Although there are many programs commercially available for schematic

20  generation and capture, such programs typically rely on the manual input of symbol and
footprint data. For example, if an engineer chooses an operational amplifier as a component
in a larger design, he or she must manually create a symbol for an operational amplifier in the
schematic program. Generally, schematic programs are graphically-oriented. Thus, the
engineer may select an operational amplifier symbol within the schematic program and move

25  itinto a circuit modeled within the schematic program. However, information associated with
each symbol is typically generic. Such information is usually limited to identification of the
type of part represented by the symbol, and does not contain specific data regarding the
specific part selected by the engineer, as the schematic program has no way of knowing which
specific part will be used. Specific component information is usually input into the schematic

30  program manually, which is a time-consuming and tedious task.



4 Pricing and procurenent are additional aspects of conponent nanagenent
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20  control is essentially wasted from the standpoint of producing a working design. Thus,

documentation and configuration control lead to inefficiencies in the design process, and in
any event are viewed by many engineers as tedious, time-consuming tasks.
Another problem with managing information relating to electronic components is
inaccuracy of parts data brought into the design schematic. As discussed above, a circuit
25  designer typically combs through a multitude of sources for information regarding electronic
components, such as data sheets, parts catalogs, supplier websites, and trade show brochures,
and also may make telephone calls to suppliers to obtain parts information. However, most
of this information is not available in a form of maximum usefulness to the circuit designer.
After the designer selects a part, specific data regarding that part must be transcribed into a
30 form usable by the engineer’s schematic design tools, which, as previously noted, involves

substantial manual input of data. Manual entry of this data is inefficient and lends itself to



substantial manual input of data. Manual entry of this data is inefficient
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20  must begin again with the proper part after the incorrect part has been delivered, adding what
may be an unacceptable amount of delay to projects with a very tight time to market.
Similarly, it is possible that the designer may enter the correct part number for a component,
and yet not enter the correct footprint data. Incorrect footprint data can lead to incorrect pin
numbers, incorrect pin spacing, the wrong package size, and the wrong package technology

25  (e.g. surface mount vs. through-hole packaging). Erroneous footprint data can force a
complete redesign of the printed circuit board if inadequate room is left on the printed circuit
board for a key component. It is possible for these errors to appear cumulatively, adding to
the burden of creating a working product. Such errors require time to resolve and can
significantly increase the time to market of the overall design. The time and expense to

30 redesign is multiplied when rework is required—that is, when a prototype or actual product

under construction must be physically rebuilt due to design changes.



significantly increase the tine to market of the overall design. The tine
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Studies have shown that it can be very costly (e.g., up to $30,000) to introduce a new part into
20  aninventory system, and to maintain a part in an inventory system can be quite costly as well
(e.g., on the order of $10,000 per year). Further, approval and qualification of new parts and
new suppliers is time-consuming and tedious. Thus, the failure for an engineer to use pre-
approved parts in the company’s MRP system results in significant cost increases in
manufacturing, and thus higher product cost to the consumer.
25 Another problem related to component procurement is prototype delay due to out-of-
stock parts. When selecting components for electronic design, engineers typically consider
lead time as a factor. If the time to market goal is short, and several components are
comparable, the one that can be supplied in the shortest time is typically chosen. Short lead
times pose minimal threats to overall time-to-market schedules, and are safer engineering
30 choices. However, lead times for components can change significantly with time. That is,

the lead time quoted to an engineer at the beginning of a design project may be substantially
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would further be advantageous to provide a method and system for efficiently procuring

components used in circuit designs.

20
SUMMARY OF THE INVENTION
The invention provides, in various preferred embodiments, methods and systems for
conveniently obtaining information about electronic components, managing that information,
and/or purchasing and procuring electronic components.
25 In one embodiment as disclosed herein, a user manages component information via

a schematic program linked to component data stored in one or more separate databases.

Preferably, at least some of the component data is stored in a remote parts database accessible
to the user’s schematic program through a wide area distributed electronic network, such as
the Internet. In such an embodiment, the schematic program preferably displays data

30 pertaining to the electronic components (such as footprint, cost and availability) stored in the
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user or reigmemelinkctopmsgir apere external databases, through which information regarding ‘the

component represented by the dynamic part may be obtained and/or updated as needed. Such

20 updates may be of a type in which the schematic program, local database or user actively
retrieves the data from the remote database to the schematic program or a local database, or

of a type in which the external database transmits updated data to the schematic program or

a local database without need for initiation or intervention by the user or schematic program.

In another embodiment, when a dynamic part is placed into the user’s schematic

25  program, the dynamic part is also automatically entered into the user’s parts approval system.
In yet another embodiment, an electronic bill of materials containing a list of the

dynamic parts utilized in the design and their quantities is automatically generated. The
electronic bill of materials may be linked to a local and/or remote database in order to provide
current component information regarding these parts (such as, for example, their approval

30  status and backlog time).
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FIG. 5 is a flow chart showing the design and utilization flow over the system of FIG.

15 4.
FIG. 6 is a schematic representation of the dynamic parts within a schematic program,

and of their links to a separate database.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 In one or more embodiments as described herein, methods and systems for

conveniently obtaining information about electronic components, managing that information,
and/or purchasing and procuring electronic components are provided.

Chip designers often use electronic design automation (EDA) software tools to assist

in the design process, and to allow simulation of a chip design prior to prototyping or

25  production. Chip design using EDA software tools generally involves an iterative process

whereby the chip design is gradually perfected. Typically, the chip designer builds up a

circuit by inputting information at a computer workstation generally having high quality

graphics capability so as to display portions of the circuit design as needed. A top-down

design methodology is commonly employed using hardware description languages (HDLs),

30  such as Verilog® or VHDL, for example, by which the designer creates an integrated circuit
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mor e processors (not shown), as well as working nenory g
and routing of datapaths, is set forth, for example, in U.S. Patent 5 838,583, hereby

incorporated by reference as if set forth fully herein.

20 FIG. 1 is a diagram of a computer system that may be used in connection with various
embodiments as described herein. As shown in FIG. 1, a computer system 100 includes a
computer 110 connected to a display 191 and various input-output devices 192. The computer
110 may comprise one or more processors (not shown), as well as working memory (e.g.,
RAM) in an amount sufficient to satisfy the speed and processing requirements of the system.

25  The computer 110 may comprise, for example, a SPARC™ workstation commercially
available from Sun Computers, Inc. of Santa Clara, California, or any other suitable computer.

The computer 110 contains stored program code including, in one embodiment, a
datapath floorplanner 120, a datapath placer 130 and a routing space estimator 140. The
datapath flooplanner 120 provides for the definition of datapath functions, datapath regions,

30  and constraints on these for the purpose of interactive floorplanning operations by the circuit

designer, and the control of placement operations of the datapath placer 130. The datapath
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2, there is shown a schematic illustration of "a sinplified .
standard. The computer 110 may also comprise or be connected to mass storage containing

one or more component libraries (not shown) specifying features of electrical components
20  available for use in circuit designs.

Referring now to FIG. 2, there is shown a schematic illustration of a simplified
integrated circuit 200 that may be represented by virtual circuit design data stored in the
layout database 195. In actual, more realistic integrated circuit designs, the integrated circuit
200 would be far more complicated. However, FIG. 2 is useful for purposes of illustration.

25  As shown therein, the integrated circuit 200 comprises of a plurality of control regions 201,
datapath regions 203, and memory 205. The various control regions 201, datapath regions
203 and memory 205 are interconnected with databuses 207 generally spanning multiple bits.
Each datapath region 203 may comprise a plurality of datapath functions 209. A datapath
function 209 may utilize some or all of the bits available from the databus 207. A datapath

30 function 309 may comprise a plurality of cell instances 215 which enable some form of signal
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20  netlist file 304 are then placed and routed, resulting in a layout file 310. The physical design

process 309 may include area minimization efforts. The component library 306 is utilized in
this process stage in order to obtain information concerning the sizes of gates and other
components that may be present in the netlist file 304.
From the layout file 310, a verification process 312 may be run, as further illustrated
25  inFIG. 3, resulting in a mask file 315 in, for example, a GDSII or CIF format. The mask file
315 may be provided to a foundry, and contains enough information to allow the foundry to
manufacture an actual integrated circuit therefrom.
Referring now to FIG. 4, a high-level overview of a preferred embodiment of a
component selection and procurement system 400 for selecting and purchasing electronic
30 components over a wide-area distributed electronic network, such as the Internet 450, is

illustrated. As shown in FIG. 4, a user workstation 403 (e.g., computer 110 shown in FIG.
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In a preferred embodiment, each dynamic part 460 represents a specific electronic
20  component. For example, a particular dynamic part 460 may represent a specific type of
resistor. Other dynamic parts 460 may represent other types of resistors, or, for example,
different types of electrical components such as field-programmable gate arrays (FPGAs),
microprocessors, capacitors, diodes, or other electronic components. Each dynamic part 460
comprises modeling behavior characteristics and component data. Each dynamic part 460 is
25  constructed so as to provide the proper functionality within the schematic program 404, as an
element of an electronic schematic or circuit design. For example, a dynamic part 460
representing a resistor would comprise a set of modeling behavior characteristics providing
functionality of a resistor component within the schematic program 404, so long as the
particular schematic program 404 is capable of modeling the behavior of the particular
30  dynamic component 460. The dynamic part 460 may be optimized for use with a particular
schematic program 404, such as Capture™, and different versions of a dynamic part 460 may



In a preferred enbodi nent, each dynam c part 460 represents a specific
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on the preferred configuration in which the remote supplier/ distributor databases 482 are
20  accessible over the Internet 450.

Turning now to FIG. 5, a process flow 600 for selecting and procuring electronic
components is shown, which may be implemented in connection with the component selection
and procurement system 400 shown in FIG. 4. In a preferred embodiment, the component
selection and procurement process 600 begins with invoking a schematic program 404 in step

25  602. By way of example and not limitation, the schematic program 404 may comprise the
Capture™ software package commercially available from OrCad, Inc. of Portland, Oregon.
The schematic program 404 may also comprise a software program that allows construction
or capture of schematics as part of a larger package of tools, or any other software program
that allows for schematic design or analysis. The schematic program 404, as noted
30  previously, runs on a user workstation 403, which is typically located at the facilities of a

circuit design or engineering comparny.
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list of top-level categories (e.g., component type), for example, at the highest menu level, and
component values at a second menu level. Rather than using symbolic or graphical
20  representations for components, in an alternative embodiment a textual list of dynamic parts
460 may be displayed on the screen of the user workstation 403, and the user may scroll
through the list using, for example, arrow keys on the keyboard of the user workstation 403,
or a computer mouse, a touchscreen or any other type of mechanism for navigating through
screen options.
25 When a user views a dynamic part 460 displayed at the user workstation 403, the data
items associated with that dynamic part 460 are preferably displayed along with the graphic
or textual representation thereof. In one embodiment, for example, dynamic parts 460 are
temporarily highlighted as the user scrolls through them, and the data items for the current
highlighted dynamic part 460 are displayed next to the dynamic part 460 or in a special screen
30 area. Alternately, the data items associated with the dynamic part 460 may be available on

other screens available to the user by clicking on a specific location on the screen of the user



15 according to type (e.g., resistor, capacitor, etc.) and value. For
exanple, all capacitors in a certain range of capacitance nmay be grouped
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parts 460 available and,.preferably, the data.itens associated therewth.
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wor kst attd essistGseleqtionlpEqpipsgreidte cl¢tionicrrgmphaenis drikewise, metrics data regarding

other designers having similar designs may be stored in a metrics server and used to assist in

20 selection of appropriate electronic components. Use of such profiling and metrics routines
is disclosed in greater detail in commonly-assigned and co-pending U.S. Patent Application
Ser. No. 09/514,757 (Attorney Docket 247/237) filed concurrently herewith, hereby
incorporated by reference as if set forth fully herein.
A wide variety of data for the dynamic parts 460 may be made available to users
25  perusing the remote parts database 402. In addition to component value, for example,
footprint data for the dynamic part 460 is also preferably stored and associated therewith.
Footprint data generally indicates the size and shape, and hence the area of the printed circuit
board, that a given component will take up when placed in a design. By way of further
example, additional information relating to dynamic parts 460 may include data sheets (or
30  links to a supplier or distributor database 482 where such data sheets are found), application
notes (which instruct an engineer about useful applications and design configurations utilizing
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20  schematic program 404. This placing action has the effect of transmitting a copy of the
dynamic part 460 over the Internet 450 into the design within the schematic program 404.

Mechanisms for moving an item that appears on a computer screen and copying over data

associated with the item (e.g., dragging and dropping) are well known to those skilled in the

art. After the dynamic part 460 has been placed into the design within the schematic program

25 404, the dynamic part 460 may then be manipulated within the schematic program 404 in the
same manner as any other graphical icon or symbol used within the schematic program 404.

Once placed in the design, the selected dynamic part 460 preferably has the functionality

within the schematic program 404 according to the type and value of part, similar to other

types of standard graphical components or symbols used in such schematic programs 404 in

30 theprior art. Referring to FIG. 5, a design within the schematic program 404 is shown having

a number of dynamic parts 460 inserted therein. The dynamic parts 460 may be
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database 430 may, for example, be connected within a local area network 425 interconnecting

20  a plurality of user workstations 403. Alternatively, the local database 415 or 430 may be
connected to the user workstation 430 over a wide area network, a dedicated connection, or
by any other mechanism which may effectively be utilized to connect a user workstation 403
to a database. The local database 415 or 430 preferably comprises an engineering database
412 for storing circuit designs and a resource planning database 410. Examples of the latter
25  include an enterprise resource planning (ERP) database, or a material resource planning
(MRP) database. Component data associated with the dynamic part 460 that is copied to the
user workstation 403 is preferably imported into the engineering database 412 and stored
therein. The stored component data preferably includes a link to the remote parts database
402. Such a link is preferably in the form of a uniform resource locator (URL) address, which
30  allows connection to the remote parts database 402 over the Internet 450 and retrieval of the

specific information associated with the selected dynamic part 460 at a later time.



manager, the user may also be provided with the ability to "link" a
non-dynam c part to a 10 dynam c part 460 in the renote parts database 402.
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which it is linked. The non-dynanmi c p&Pt thereby effectively beconmes a
dynam c part. |In such a manner, non-dynam c parts that have al ready been

pl aced can essentially be _converted intq dynanic parts. Wth reference
once again tdn;alpeefels,eg FRBodEen, fhegiepQags manan%iglﬁal?ﬁse 45‘&?{*& FIEBECI RS pyi ng

into t hedaﬁaggﬁr@ltﬂ storB E%?%n@gétﬁth{éﬁggﬁ; cach BSndAG¥ ﬁ)alztggﬁ.dggvﬁloam}?ﬁ User.

conponent data assocla nam ¢ par is transmtted (i.e.,
downl oadBatferfilslpbichstored eomponerk statet itans 4@3udes tie liok 46.gd dfRbabetwdd the 430,

whi ch i || ust din FIG 4. The local d 430 may, for. | e,
be. conndBPERIPETHIN 304 SrLITAIE ot 493 HURCh OEPPRS: S6%d i al |1y
Of user JREKa R Hase Hdy incﬁi&eqméké.g?bmsy @&wk&?@dchg%ﬁﬁﬁﬁﬁn% il tﬂ§a0 may

be connected to the user workstation 430 over a wi dé area network,
dedi cat eppopnateciupplicr @rmabnfachmygr dithiease H82 lod e snpphiecor mayufedtier toif ed y be

tat abasds BB BotRamat el attontiRg ot B I iR B0, ¢ o
st ori ng iffofdstidn régﬁaigg SacAnAnicHARAUBO & Iﬁ:l,uﬁrh@&éélﬁiblé% ﬁ%§%nﬁ9 prdeyeehes of

the latter 25 inclTude an enterprise resource planni ng (ERP) dat abase, or a
mat er i aland ethsudepartpientahinmity Wil drgemizating, withors drreneed dertsgpaaiskygheakdet wi t h

the dynam c.parf. 460 th i s, _copied t he . user r at.i 403 .S

or o0y ahs SoHRRbs S e 404+ DGR Gp fiielel 1b Mot TeielHesn ot D st dn Bathr e n.
The st orekss ayRmiie Hartdafomic @idba Yahdied WEB Bréwdel BKsihblat b giafTikigar t s
dat abase 402. Such a link is preferably in the formof a uniformresource

| ocat or t¢ ORISRl ses s1anpfarurer soveitaive., eunise F3Dwveidhe ftemetAsOaisingihes
dat abase, 402..0ve tlﬁ%f ternet 450 and retrieval of the specific
SiQ ﬁggsésoeigéite ith the selected dynamic part 460 at a later tine.

i nf or mat’i
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pl anni ng dat abase 410 and the engi neering database 412 store conponent

dat d5i t eheremete s aiahass e iphrmatirmaelgbuhiodheidmamic parf A0 is comedirgindlg v, t he
stored ' vngl ' ‘ :

dynam c%gllia{?%nﬁf% Cga?i%ﬁ?%%%orr%?@ %gﬁl?]glt %%ﬂg aﬁéfé(‘%%“d& g:%?%ﬁ%%&ggﬁ% nent

dat a it al@mbasestlZe ¢h ewbhf aarensfodirage, thaysdr mollutiaioni40R he¢dnd.itselfRhagmibatyween
each dynam c, part. 460 and the. appropriate supplier or manufactuyer

dat abas &lyagnicpartdaia tQ E}mng@perg}g 8o dafabage éfZgE?lap er alternative embodgment,

information relating to the dynamic part 460 is downloaded from the remote parts database
20 402 to the user workstation 403 and to the engineering design database 412 over separate
connections.

As further illustrated in FIG. 6, a link between a dynamic part 460 in the schematic
program 404 and a remote database 840 is depicted. The remote database 840 may be either
the remote parts database 402, a supplier or distributor database 482, or another database

25  separate from the schematic program 404. The dynamic part 460 allows retrieval of
information from the remote database 840 by the user at the user workstation 403, which is
generally accomplished through a connection over the Internet 450. By the user selecting the
dynamic part 460 within the design of the schematic program 404, for example, the user
workstation 403 may establish a connection over the Internet 450 to the remote parts database

30 402 or the supplier or distributor database 482, and retrieve additional information relating

to the dynamic part 460 (e.g., data sheets, application notes, timing models, or other such



dynam c part 460. By storing these links locally in conjunction with the
dynam c parts 460, information regarding each dynamc part 460 is nade
accessi bl g fA,ay3agenent, procurenment and ot her departnerpcql/U%@}Ogg Wi t hin
an organi zation, wi thout the need for separately invoking 10 the sc%errati C
program 404. Users connected to the | 2e¢al database 415 or 430 may instead
access dynam c part information using a standard web browser or simlar
program |inkin to the supplier's or manufacturer's website (i.e.,

dat abasénfpgmytion) e Toteligblisit the gennestion testhegeradie datebeneddO) the pger(veorfstatioRl s)

In an al t.ernative,enbodi nment en yRani i el.ec t he
user ¢ diE REyheme AR RS i G LR RoRThs i SROPEHECAE R ¢ ne
dynam ¢ ResrhmMdA or $1s6 €H¥ 18€h1 dn@BASE RS of 23ML I dRefabsect FhadanmidPdt 460 s h the
user workstation 403 and the engi neering des dat abase 412. In such an

i gn
enbodi nexit rempts databpsaMicrt athi therapmge d@@bﬁ%@‘? PELENR 45 ATeEREiCIVeEny  dynami c
part .data to i i I . r r ive
embodi ment PSR bbb IR s4p) 20 EaRed ot 0 A B R R

f rom t hen aeant gprravdl prabeédndsr p2étudddert prichss. UsebrdinglivsinatneanstépB814ofl t o

t he engi neeri ng desi gn dat abase 412 over separate conng}c}:r}i ans. As further
i || ust r dhedesign mdgrogurement HRease OQe SHisHalgd da kG Havhenssdynamic pact 46Rdwat i ¢

hatni€ B 840
oy be RS B PERRL HA00 8 Dk BB A0 e PRl e G P RRR o
dat abaseo482p qualifyniotftveusedat theadesighbr’s expanatidod. r Braftrhblys teepaaisi apppovabr am

404.. The dynam,c part 46 Ilows retrieval of  infaormation fromthe renote
dat dBasPre%ss walecﬁ@d ﬁ%@rg%éﬁe FRRITERBALipS A&ELRSE 41O 4@9@% fPRILs aP@@W@[ ally

acconpl hﬁg&gs ﬁﬂ% BughRA %ﬁf‘iﬂed?lg @8 VQ%&% of Bfrek &tk SEAMBLrs ﬁ%ﬁendﬁif%éﬂ‘ﬁe Wifire
sel ecting the ynam c part 460 withih the design of the schematic program
404, f orofékangel’s orgdnézatisrr andvak straprisenfot@3ample, as tatbmagld moces messmiion over

the Internet 450 to the renote parts databgse_ 30 402 or the su [ er or

i st 11 b G B9SSS HTRTOBES| SVt KRR Bl PR RAET BRIy ¢ 0
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or ot her such 01/65423 PCT/ US01/06155" 20 information). To establish the

conréct ipvogram 40dethepans eppravalipacaessSukginstas promptly ewpdssibla, restucingelaysin i eves
t he apprppriate link (e URL). either .fromthe desi.gn within the schematic
bt ogr am BoAe g dpelboptid Piseat- daiamaenitrst beogabl Sifl fsiatep sffurg i
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dat abase 304 ‘acting as a renpte server. _ )
minimized, because all dynamic parts 460 are automatically entered into the parts approval

process upon placement in the schematic program 404.

20 In a next step 616, after the dynamic part is placed in the parts approval process, the
process checks for the existence of the dynamic part 460 within the resource planning
database 410. If the dynamic part 460 is already approved for use in design and
manufacturing, then the parts approval process is complete, and the process moves to step
618. If, on the other hand, the dynamic part 460 is not already approved (i.e., is not present

25  within the resource planning database 410), then, in one embodiment, in a next step 620, the
resource planning database 410 is searched for the presence of an equivalent part. If an
equivalent part is found in the resource planning database 410, then the process moves to step
624 in which the designer is notified that the original dynamic part 460 is not approved, but
that an equivalent pre-approved part exists. The designer may then be encouraged, or

30 required, to use the equivalent pre-approved part. If there is no equivalent part in the resource

planning database 410 in step 620, then the process moves to step 622, wherein the parts



5 1n a preferred enbodi nent, further steps are carried out to enter

sel ected dynam c parts in a parts approval process and/or procurenent
process. in3gly, in a next step 614 of the design a nt
process 6 |F ﬁgtrated in FIG 5, when a dynam c part 46 F@ﬁggﬁgggg in

t he | ocal database 415 or 430, the dyhmm c part 460 enters a parts approval
process, so as to qualify it for use by the designer's organization.
Preferably, the parts approval 10 process is handled through the resource
pl anni ngpptavapasessikodtinkswéven this heinpirvard e pavsdpproabpressss may ikdudsar ri ed

out in any of a variety of different manners depending. on the natur of
the use a0y G sicparish VIR g e e &0 o Pppali Al Bicn e bl i

Pr 0Cess jitefhsSRMualifUs LB RN PERS §8 s tdFordty PAMFhcHMiML SS8dar@Y adl bSIgL tocal |y
pl acing a dynam c ‘part 460 into the parts approval process as soon as the

dynani c ppetuce 46 adéquatcaiobunedf asts, ansksoifarthhe schematic 15 program 404, the

parts approv rocess begins as.propptly, as ss)hl ] sin
Par 8 PP OVl WRRSERS. RFELDS AT B sPRgP B0 iR Dy, RS, Atk
desi gnernggitibadll gafe ab Becdsshef tiohy thefrefmottPii e \databpsy f02s@sordéd to cdnpldte the

el ectroni c conponents used in the demgn are mnimzed, because_all

dynani c design.sThrB@mmonert selopan REeteryman begasded oHt &1 eIFeCop oY s955i08 Py the
process ﬁlgﬁo 0 pér%‘is%%s} b‘lé gpré O&%b?ﬂﬁlﬁlﬁbeggo? g{f?e%n‘%%ssio@ af &ff"éreﬂ%{nﬁs;t ep 616,

after t gynam ¢ par prace rt's approval process,

process checkphdmihetdesigaxs Sb@Blee, dle ploeesdytnowdsao Begpt 6266 Gvhiclt mivolviehehe
resource plannin dat abase  410. the dynam c part 460 s al regﬁiﬁ%
I

f
apprBvederption f p hilledingaierims forr’rflﬁ‘ﬁ esigpurinrigPrefeesd embodiments the,
a?mlg%fl(% tefl 'i')g é%é] I?cshgﬁgﬁ@ gﬁ) rgéﬂg% 864, Wohish Ledglie(s ?liaghe h{lmb%nhhfpept her

process
hand, tﬁ%ﬁginanlc p%rt y dpprove ., I's not present 25

wi t hi n tolfpartestilized & plasi gwedaidabidse thekO)emdticgnogram 40dcareindsoeliaterntist i n a
next step 620, the ge_sourc,e, pl anni n dat%)alzqe ﬁl(% i S searched fé)r t he

pr esenc®! grosaRatandhpe Arantifies. Ingnexpstep G, o o aterialsis prsAyed 1 $the
resourc ni Zh:log_,]- Hs, ARVSSict M04824hd N
whi ch t%é&gg%@gfﬁlg?ﬂ?gﬁ%g?‘??’i e %rﬁat tﬁtr?g%g’?%‘g?ﬁg‘? denan”liC %%%1? 460 is not
appnévedecabdhtabashaltl Saor 4BQGuiinkd @rg., YREsaopthe wepblises endéo distsibutbheolithstgner
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20  connecting to the supplier or distributor database 482 using the stored links for the dynamic
parts 460. The electronic bill of materials may also include links to other remote databases

containing information about the dynamic parts 460.

After the design has been finalized and the bill of materials has been generated, the
parts may then be procured from the appropriate suppliers. An example of a process for
25  procuring electronic components is disclosed in commonly-assigned U.S. Application Ser.
No. 09/514,757 (Attorney Docket 247/237) filed concurrently herewith, previously
incorporated by reference as if set forth fully herein. The procurement process may involve,
for example, the automatic generation of purchase orders for the desired parts in the bill of
materials (based on the expected quantity of production), which may be transmitted in
30 electronic form over the Internet 450 to the appropriate supplier or distributor using the stored

links to the supplier or distributor.



items as quality certification, site visits to verify manufacturing
standards and ability to produce an adequate volune of parts, and so
forth. 5 Wwo dihwesdesign is not yet conplete, then, returningrigseshenrs604,

t he designer selects additional parts as necessary fromthe renote parts
dat abase 402 in order to conplete t he22 desi gn. The conponent sel ection
process may be carried out in one continuous session by the designer, or
el se may be spread out_ over a nunber of_ different seSS|ons at_different

times. Wien t Ca’&%%&#@@@éﬁ&@&%@"@Wgh&’rsB%“éé%serlrﬁlé&R 6"”%% &l RFOBUTRE ch
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be made in the form, content and arrangement of the steps without departing from the spirit

and scope of the invention, the methods and systems hereinbefore described being merely
20  preferred or exemplary embodiments thereof. Therefore, the invention is not to be restricted

or limited except in accordance with the following claims and their legal equivalents.



The concepts descri bed herei nabove wth respect to selecting, placing and
procuring dynamc parts within a printed circuit board (PCB) design apply
equal |y tayeeleabs ng, placing and procuring conponents fopcushiiieesy at ed
chip design. In one enbodinent, for exanple, one or nore of the dynam c
parts 460 may conprise virtual circuit3blocks, which may be 5 sel ected and
pl aced within an integrated chip design. Likew se, discrete conponents such
as transistors, resistors, capacitors and operational anplifiers, as well
as logi cCHAMS arithnetic logic units, anal og-to-digital converters,
digital -to-anal og converters, random access nenory, static nenory,

regi ster banks, mcro-controllers, mcroprocessors and ot her conponents nay
be sel ecwadt fsrotwimad that abase of dynamic parts (anal ogous to renote parts

dat abase 402 in FIG 10 4) and placed within an integrated circuit design.
Such dynam c parts may be procured in a manner simlar to the dynamc

partsx used inyprin i I r ] Hescfd I A rien.
In vzsri ous en%)'odi n%ﬁ?%ﬁ%ﬁ[ gog'k‘%lg(gg@hegercgiﬁﬁl,c Qgﬁ} '? ens a%@%%g?ﬁge%kd%g%ewgggn

pr ovi deddistributediebqetrofiginetydrkecomprsagestheftepbofai ni ng i nf or mati on about

el ectroni c conponents, managing, 15 that informatjon, an rchasin

el ectroni ¢ coftdrEnpralify ‘b&g@‘é‘%{ﬁéﬁ’ﬂﬁg{ %W@W%P“?ng?{?gﬁenﬁac ﬁﬁgﬁ‘%ﬁlw}fip

dynam c fSRL tAth @09 cl6diRmid Qdhdone@iponent s, and many of its attendant
advant agee , Sﬁggfgt huls begn eoli scl osed.ﬁolnt Wi |l be apparent, however, that

vari ous changesneeiing deseneateputer totseidiromate paos detabasgnehdar r angenent of t he
steps, wi t hout d rting fromt spi.rit and s e of the i.nvention., the
net hf)st and s%ﬁ%ﬁﬂlgﬁég@%ﬁ%ﬁio%gﬂéﬁnﬂ)&p%idﬁégw gp go éﬁplﬁPﬁ?%?lPé%gor
exenpl ar y, grhedr heMsutiher eof . Therefore, the invention is not to be

restricted or limted except in accordance with the follow ng clains and
their |legal equivalents. WO 01/65423 PCT/US01/ 06155 23 CLAIMS What is

clainmed is: 5,1. thod for-,selgecting electroni c components..fr

renote dat abade O%H@gm‘ﬁaﬁipf, ke ‘gffleéf r%aﬁcfgp%é%av%ﬁrrl I%{,IR‘gggpornl tshlengJ%%e
steps of gorgfhéd ddehprised MEctWdrY pRigrai faitheddliag ke eledtranic @s@ge parts dat abase,
each said dynami c part representing an individual electronic conponent;

connktting a user conputer to said renote parts database; and 10 enbeddi ng

a dynami ¢ parg from,og|hJLIPLGIRS! Whefkith AR LpAD FARRIKS HitrBI skt NY

application as a component of a modeled electronic design.

4. The method of claim 1, further comprising the steps of displaying said
20  dynamic parts graphically on the user’s computer, and receiving a selection indication of a

dynamic part from the user.

5. The method of claim 4, wherein said selection indication is performed by the
user placing a graphical icon representing the selected dynamic part into said application.
25

6. The method of claim 1, wherein each said dynamic part is associated with a

plurality of component data items.

7. The method of claim 6, further comprising the step of copying said component
30 data items into a local database connected to said user computer upon embedding said

dynamic part into the application.



on the user's conputer. 2. The nethod of claim1, wherein said application
running on the user's conputer conprises a software program for nodeling
an el ectr@iy f,4esi gn. 15 3. The nethod of claim2, wherei &gy 1@&@@”10
part functions wthin said application as a conponent of a nodele

el ectronic design. 4. The nethod of cR&im 1, further conprising the steps
of displaying said 20 dynamc parts graphically on the user's conputer,
and receiving a selection indication of a dynamc part fromthe user. 5.
The nethod of claim4, wherein said selection indication is perfornmed by

nto sard apari oartisrnata of cfCP FRGH SR 0P deipaSCRER R SRR £

dynam ¢ fainind datab£es kAl @lethbd fudher Pdosipalsirgy thef stegyppORARtingdat aomperemt 7.
The met hod of claim®6, further conprising the step of copying said
conponerepregoied Y saididyngmicieg iafo A@eKs APAe AbBEECE N COrPARS S SPaPeRsat

conpuyt er_ . i J 1 ] [ ,Qn. WO
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dat abase conprises a resource planning database, said nethod further
conprising the steps of entering a conponent,  represented by sai.d_ _dypamc
part into a parts ﬁﬁp@@@laﬂ obcldash iy C@FSWE&WEHBG fve Q?d??ﬂé%%falgéo#t h
data rec [ i b4 ¢

dat abas g isior AHAGRED.R EARML. B} Rlofihe SRt SROHD LR BRTBI0 | g
sai d | oaald loctdatabsase Wit asr dntexwemion. part s dat abase by noving data from
said renpte parts database to said |ocal database w thout user

i ntdfvention. 10 10. The method of claim7, further conprising the step of
updating saidy | 0 8868k PR obBRE REKIch JHAURRRRS R 168 | N
dat a fron1saﬁ8 regg#gmparts §a€abése tg Os I d gocaﬁkgataggée |% response to
a user rdatpbest frémsaid abmowpbrs ddtgbakd by Towingatakeofiforofsaid| rainpieparteidetabdsa ts ai d

enbedded nami c part, conprises a |link .
sauddy locaq]datagase in resggnse to a user request for said data.

15 11.  The method of claim 1, wherein said embedded dynamic part comprises a link

to associated data stored in said remote parts database.

12.  The method of claim 1, wherein said embedded dynamic part comprises a link
to associated data stored in a database of a supplier or distributor of the electronic component

20  represented by said dynamic part.

13.  The method of claim 1, further comprising the steps of embedding a set of said
dynamic parts into said application running on the user’s computer, and generating an
electronic bill of materials based on said dynamic parts in said application, said electronic bill

25  of materials comprising a link to either said remote parts database or another remote database

for each dynamic part.

14. A system for providing electronic components to users over a distributed
electronic network, comprising:

30 a remote parts database;



to associated data stored in said renpte parts database. 12. The net hod of
claim1, wherein said enbedded dynami c part conprises a link to associated
data stor i dat abase of a supplier or distributor of Pt(ﬂ% oni c
corrponent%de%rS‘gzgr esented by said dynamc part. 13. The net odﬁg@&ﬁai m 1,
further conprising the steps of enbeddbng a set of said dynamc parts into
said application running on the user's conputer, and generating an
electronic bill of materials based on said dynamic parts in said

appl i cati on, aspluthliéy of tdyoaris perts| strsd gh saidt datababs agolmor issidndynami¢ piets o
either said renote.parts .dat abase or anot her renote database for each
dynami cfB%fFff%n1&&?‘11}&{?“??9}‘%1&?%%?“18#8%?8?‘?{@ ectroni c components to users
over a distribued conh@tdd MNikd RehE Phrts AP ndGo 8O distritied ee@iic

dat abase; WO 01/65423 PCT/ US01/ 06155 25 a plurality of dynam c parts
stored inetwerkdfod sorisetieg a@syteoptputsaitelsaly rrmate Py dajabase pad s ansigithRe

i ndi i dugl electronic ¢ ent ;. . and V. nected to said renote
part§ da‘fygﬁlgécepaé{sigo?%a?qle%ﬁ&p%n oen(fﬁ%ﬁgeétcg%lﬁﬁ%E network, for connecting a
user conputer to said renpte parts database and for transmtting 5 dynamc
parts to an application running on the user conputer. 15. The system of
claim 14, wheldei n Heististemor clone 1 brivhermimpaidanpicatns rHwpe e s WEECompBithr i ses
a SOf LWl G BO0r AL pfIRMEh AdnakiRh 5 bleBRbfic desban. 10 16. The system of
cl aim 15, Wherel n sal d am c parts-tunction wtfin said application as
conponents of a nodel ed el ectronic design. 17. The system of claim 14,
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18.  The system of claim 14, wherein each said dynamic part is associated with a

plurality of component data items.

20 19.  The system of claim 18, further comprising a local database connected to the

user computer, said local database storing dynamic parts transmitted to the user computer.

20.  The system of claim 19, wherein said local database comprises a resource
planning database containing data records of approved parts, said system further comprising
25  aparts approval process for comparing each dynamic part transmitted to the user computer

with said data records of approved parts.

21.  The system of claim 18, wherein one or more of said dynamic parts transmitted
to the user computer comprises a link to either said remote parts database or another remote

30  database.
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