5 e3ed| H 6dTy{l 5 CIRCU T DESI GN SUPPORT METHOD AND Cl RCUI T DESI GN
SUPPORT SYSTEM 'AND PROGRAM RECORDI NG MEDI UM Techni cal Field The present
invention rel'ates to a circuit design support method and ciryMMmmmwm”mmm"
support systemin a server systemusing a network, and a pro

recordi ng nmedium and, nore particularly, to a circuit design suppgse net hod
and circuit design support systemin a seryver system which receives,

. . : . 1 : .
through a network, circuit sinulation request information trﬁmmwwmmmmmm m
aclient termnal and executes a circuit simulation on 15 th We

request information, and a pr ogrlﬁalrgar%%?ggif% pnfi(ﬁ%Backgr ound #udoozk N

receiving a circuit design order; pr oduct
specifications to a designer 2 for 20 request, and the designer 2 designs a
circuit that sati fC{i eSUI{'[hhz) re uesr?téfdeéij(ri{gduct specifications, E%ztrGi‘]hom in
FIG 13. At this t4 ] onal
conputer 3 for exeﬁ%% a%* MMP&QW& on which a 25
conmponents | i st can be browsed to deci de conponents. Wien circuit design is
conpl eted, the designer 2 places an order to a production departnent for
that product by operating a term natebhdpéapl@cé@ an order. 2 Various
product specifications are received fromclients: sone have structures
resenbl i ng standard B4 i st @Sen@nthwai® dreqs Yet o ef et yrdeve disdignrs. For
structures simlar to standard articles, overall 5 design is not always
necessary, and dupyeftormesthed adnd/edir@asy dewigrofduppoutf fdystem However ,
basically, a designer considers parts to be redesigned. The result

sonet i nes changessalepeand yaten ddienagesimgaiBrorsk weandfa tdriagdary. 10 Product
specifications received fromclients can be roughly classified into three
types. AGirst ngguerding onpdiumlandy tiere Raiidarwlanrky clte® Farireudcond
type, standard articles are sonmewhat insufficient to satisfy the

charact eri sti csdesiBughirees & peihied and sl 18 idaieel Fhiswmad BYs4fhgi ng
conponent specifications wthout changing the circyit arrangenent. For a
ThTa type. Tt e 4 HSTTRN AYSHIT (T e GOtV e | SRy StomE
articles, a newcircuit nmust be constructed._ln these types...especially,

t he second typeCJhra‘?)fJntg %“%]:)aétcﬁr? AT t%§°%$t%oen sta%/qo%ﬁl?le%ega; 1!c c)ellnngi ng
conponent specifications, | i ogr]:p]g¥ t o i ype
that requires ngew&%érrggiifé%élﬁrg@r/u% ?ge%?é(%gtv\?/eér;, W lﬁgi hsglli@?raeél eI{siqng{n
routine for t t Lr " i it i i

i mpossi b8§e. It 1%ﬂs-li‘ﬂltk?fteér){e oc?g %}bné oﬂ?%‘%ﬁf%@%ﬁ%@gﬁ ?%Zémg%}odn to provide a
circuit design sidppodingehded,mnd circuit

Background Art

In receiving a circuit design order, a client 1

presents product specifications to a designer 2 for

20 request, and the designer 2 designs a circuit that
satisfies the requested product specifications, as
shown in FIG. 13. At this time, the designer 2 designs
by operating a personal computer 3 for executing
circuit simulations or a terminal 4 on which a

25 component list can be browsed to decide components.
When circuit design is completed, the designer 2 places
an order to a production department for that product by

operating a terminal 5 for placing an order.



desi gn support system which allow circuit design that neets specifications
froma cliént and also allows quick circuit design for the client by
causing ‘a-server systemto acquire circuit nodule selection information 5
and circuit specification information froma client terminal, execute
circuit sinulations, and notify the client termnal of the result of
determ nation whether the result of executgd sinulations has satisfied the
speci fications, and a programrecordi ng medi um 10 Di scl osure of Invention
In a circuit design support nethod of the present invention, a server
systemrecei ves, throqgﬂ a net circupt sjipmulation request ;Qfornation

k.,
transnitted froma cY?eHUE &R ‘;‘Ftﬁﬁie%k FRBEORS Freui$CS YR atiBh on 15
the basis of th I equest infogrmation. In this case..a luﬁﬁ$ﬂ¥ in which a
plurality of ciFEftthodiA®s IHR TPt rﬁ%ﬁ?@@i%n%i "M3hs are
i st d b d t t . DI i ,nf ti : I
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information tha inputting circuit specification are transmtted to

the clieng ter r@{figﬂb@ P VETwSYS LESR & SEL1 Y ESad d1er1ed F St e TOAUI €5

selected in the iIent termnal, the 25 paraneters designated in the client

terminal and thesrd# Loy SOLe) Tieat | Ofcdpslif Fcdde Ghdwsifes erminal . The
server system prepares for a circuit sinulation by 4 using the circuit

modul es. The safy€icsYBY LM tdedi st ofds Bdst snubat t Nt d b é pfd g iggridie,
paraneters. The server system determ nes whether the results of the

simul ati on satiBiy tdeulirsemndtopeci chaade®ndeperiding esul tlse of t he

determ nation are stored into a storage section. The results of the

sinmul ation are deabhgméxrtsdvay ehetlelnlkingtermni nal when the client termna
has access to the server system In a server system which receives, through
10 a netMdrk, circui Prefnefaspenifigakiensnrecahvednfremnchients ¢abm a
client terminal and executes a circuit sinulation on the basis of the

request i nfor me®® oFPUGNEY relR S HESPGniREDPER TR YSYRSS of & hEl §FeskRe

i ti i | ] in which 1 | | jt i it d
capabl e of ol rcbs toarnat e fre r ot stpadafale hEGHEY  orof i efTng to
th lient t 1 nal displ i, nf i | i i it
modul e 1 1om thetVobs arsEnar e 2o TRl oF ek f oo frudS, PEOEFRLORA R OV

paranet er of thg?@gsf%{?ﬂét?ﬂgggéﬁerfggi?%§p£ﬁguéﬂfQﬂgniﬁggiff@gtf%ﬂgms

inputting circulrt spe i cations, neans r recefving the circuit nodul e

sel ectedy on thecghigat séﬁig'tﬂéél,b&héhgﬁ?iﬂé‘aééﬁp@ﬁéﬁﬁe%géci B¢ £ fend nput

circuit specifications, nmeans for execuiing a circuit si mul ati on using

the sel ected ciycthbutoehhegingCORei defahi Pnapfahfieneesi gned £da pe ardt er,
means for determ ning whether a sinmulation result satisfies 5
type, since the characteristics are not satisfied by
standard articles, a new circuit must be constructed.
In these types, especially, the second type having
20 specifications that can be satisfied by changing
component specifications is easy to design as compared
to the third type that requires new circuit
construction. However, with the same design routine as
for that for the third type, quick circuit design is
25 impossible.

It is therefore an object of the present invention

to provide a circuit design support method and circuit



the circuit specifications, nmeans for storing a determnation result in a
storage section, and neans for transmitting the deternmination result in
response to access fromthe client terminal. 5 A recording nedi um of the
present invention records a programto cause a server system which

recei ves, through a network, circuit sinulation request information
transmtted froma client termnal and exegutes a circuit sinulation on the
basis of the 10 request information to inplfenent a function of making a
library in which a plurality of circuit nodul es capable of circuit
simul ati ons are reglstered ugable on the netwdrk, a function, of

transnitting t ocQEREIR| FBRROT Br RY REF T dIRPFAY2 T he'Er AR FOht t AR 4F | BRAT
selecting 15 a gLLEYIL QB?E%SaEi? theoh! Qr9¥¥eng'$Q&a%%%95$£%$%§°n that

al | ows designating a p rane he™ Ccircuirt” nodu
f t th t ' j f
recei ving the o Lar i CEEaarE SePERfE0E rRLeE) PhERbY Qs tng oo Rier

desi gnat ed par agpteem. E‘Bdaéaﬁlk@péiréhi’éUﬁl&dﬁpécéél@é‘ﬂ&@slnﬁofﬁﬂ@ﬂé&n of
executing a circuit simulation using the selected circuit nodule in

consi deragi on ofnéiheidesignapedi parateber infotMaet bANE P dgt €1 DeRt NY

whet her a sinulation result satisfies 25 the circuit specifications and
storing a deterfepainen, r egsgtttencrshotagémsesations, andandtbtyi oine of
transmtting the determnation result in response to 6 access fromthe
client term nal clBenef tBemtnapt obntbé PeawlhgefHi& etmisatidthoekethaygr am
showi ng the overall arrangenent of a circuit design support systemb5
according to thehpreseniti nfeaxeonted! sinalpasians| bashantishivefnghe
processing of a nanagenent/determ nation server in the server system shown
in FIG 1; FIG sBerslacoréanshoanfgaaPapgprayraFraadinaneadiendi spl ay
|nfornat|on for circuit unit selection is displayed on the client term nal
shown inlBIG 1. FIG 4 is a vi B4SSHOREE Qfdﬂ§ F&%lﬁpndOM/mhen di spl ay

on L o1, o Lo RS et hon 3Btk ket o LBl ErkabeL
e o0 o YBvehR4bH” AoRUEleRY BYEPRATRMECLOGE, SrrdoubhSy AokRaPiyi v
mila Sp

showi ng a di spl ay W nd r €CONTEN are ayed on

the 20 client tg%?kﬂ?k §Q8 a oﬁlgkgaesEl FZrhﬁtéoM'E%@ﬁ?ﬁﬁ%@gdafﬁbﬁp'ay

wi ndow when a | Ist I's playe the clrent termna wn in FI G

FIG 8 is a viewy %ﬂ@@h@gt@rﬂhﬁﬁhaXnﬁﬁQﬁgﬁhﬁﬁgnazél B@it'§1ﬂh§9£§¥ﬁdoﬁn the
client terminal shown in FIG 1; FIG 9 is a V|eM/shomnng a di splay w ndow
when 15 the basis of the request information. In this case,

a library in which a plurality of circuit modules that
can perform circuit simulations are registered can be
used on the network. Display information that allows
selecting a circuit module from the library, display
20 information that allows designating parameters of the
circuit module, and display information that allows
inputting circuit specification are transmitted to the
client terminal. The server system receives the
circuit modules selected in the client terminal, the
25 parameters designated in the client terminal and the
circuit specification input in the client terminal.

The server system prepares for a circuit simulation by



a di alog box that pronpts placing of an order for a product is displayed on
the client ‘termnal shown in FIG 1; FIG 10 is a flowhart show ng
processi’ng of° the 5 nanagenent/determ nati on server when a purchase button
1s clicked on the display window shown in FIG 9; FIG 11 is a flowchart
show ng processing of the nmanagenent/determ nation server in the server
system when cancel reason information is agquired fromthe 10 client
terminal; FIG 12 is a view showi ng a display wi ndow switched when a cancel
button is clicked on the display window shown in FIG 9; and FIG 13 is a

bl ock di for, l.aini,ng 15 b d.art. Best Mde for_ Carrying Cut
of the | pvent] OfF S Tboth TR GPA TS S eddif STAVET (DB 150 descri bed
below with reference to the accanpan ing‘i drlavg nqgsan 20 FI G tleris a bl ock
di agr am showi ndb TH Ve 1T h T Ageha, 6 & 1T dis RSt ot system
A server SYSte”frFeszofvesr“p UddP GG d G e AGH Ao @ il Ald i O €1 1 ent

rraelt
termnals 13 forme efromp rsonal” conputers, and a production server 14

installed in 2518 ng‘?ﬂﬂ%ﬂi% cgeaogiégf;};rgglet Qaitr iq%tﬁﬁic%@i% e_on t he basis

of designed circuits are connecte net wor s a Wrld

Wde Veb.s 8 Thf SRIMENt SV &Rl D AUMBG S DB ®RINdg dgltgy m nation
server 22 to a line fromthe network 11 through a security managenent

function section brayd i Yor23 fRdBk SuIiB & haiik distulidt Wi erd a
plurality of circuit nodules are registered, a plurality of calculation

servers 24, andkrmrnasitdted itsd tdHoragersedia mmiZhl antbrusgre igifieGmmat i on
storage section 26 fornmed fromhard di sks are connected to the
managenent / det eremmiaia brhaeramre 22, td thkhes amareag esgsttenmdet er m nati on server
22 in the server system 12 executes processing based on the fl ow chart
shown in FIG 2 in rBspanserver atyssen fwhickacecel vest tlerengtal 13. That

is, when the client term nal 13 accesses the server system 12 through a
World Wide 15 V@emnerwisler  Chreikt usierulat on | 1eqiesl aisiammatben D
(identification nurrbe,rl)rﬁ and_password, the managenent/determnm nation server
22 in the serverT3RIMENTAD F1eRi 3 Sl 1R ot gfaarPd §7&t&Sl | ates the ID
and password wth aut henticatjon, data ttﬁhegett%erm ne ether 20 the user is a

new user. |f tHe e who &Y %%Je%i% aesf‘Jv':i‘erO%y emSP s used the
. h _ , . .
systemin the pﬁforﬂﬂ_e%&,erazgc 24 %tgaﬁ%aftin Irﬁ?;%ic?f’t; JJ R hee User

i nformation storage section Oor- a New user, a new

user area 25 is,pLepar ed & i16n USSips IS MRl 8 S PT 898511 on 26 in S3.

15 a plurality of circuit modules capable of circuit
simulations are registered, means for transmitting to
the client terminal display information that allows
selecting a circuit module from the library, display
information that allows designating a parameter of the

20 circuit module, and display information that allows
inputting circuit specifications, means for receiving
the circuit module selected on the client terminal,
the designated parameter, and the input circuit
specifications, means for executing a circuit

25 simulation using the selected circuit module in
consideration of the desighated parameter, means for

determining whether a simulation result satisfies



When user authentication is ended, the server 9 system 12 outputs to the
network 11 display infornmation used to select a circuit nodul e, change
paranmeters of circuit nodules, and input specifications of the circuit. 5
Wth this operation, display information for circuit nodule selection is

di spl ayed on the client term nal 13 that has accessed the server system as
shown in FIG 3. One conplete circuit mhic% can probably be 10 expressed by
conbining a plurality of blocks is divisionally displayed as, e.g., an
input unit 13-1, fornmer stage 13-2, latter state 13-3, and output unit

13-4. For the respective, bl ocks, _selection nmenus 13-5, 15 13-6, 13-7, and
13-8 for circui %%ﬂﬂ%ujs%l%%‘?‘?bﬁﬁ%ﬁ%l‘m%'plw éb‘? TRIPIE, when the

Il-d bar_of the sel ecti 13-5 is clicked, a |j f
bl ural ity of cif U TSR BB Poti P aitr pirra 738 MLl ayeo

for the Loput upil. . These: CLIGY! (nd oMM S ALS, SLENIRNG €118 Y Syl €5 and

registered in the |i e user can sele e Ci nodul e

P3742 as a desiE@dagéégyi%%%ge?d%?fﬁA&{ agéymigﬁa circuit nodule F532 is

selected for the forner s crrcult nmodul e A2263 is sel ected for

the latteg state 13'§-rét&i&EH&thE?Hﬁﬁof3§ﬁé §§e§?%?ciﬁgentggnfor t he

output unit 13-9. Each circuit nodule has circuit ormat1 on contai ni ng

the names of cif@&fa@'@gﬁm@rm thecHhs €U ts Pt esydhem piadt ers of the
circuit elenents in the circuit nodul e, and connection infornmation

bet ween the cireatdiedeetifoudinda thetwdpk Act £F ¢$it Cs Pxful baei @t Srafuddie
circuit nodule. As these paraneters, standard paraneters are set as initial
val ues. Sone ofinferchabiact erassmnit ped afiedrers oiié¢me Udrcimalidndrodul e can
be changed by the user. Change nenus 13-9, 13-10, 13-11, and 13-12 are

di spl ayed for téxecpuepozecirForlexsbphbatiwenon heheoubdsownt neher bar of the
change menu 13-11 is clicked, changeable paraneters in 15 all the preset
par anet ek@ of thedeeseuinfppaatton2belimplemneny a funatien.of makigg= 3 52,
g=2.22, m=0.01, z =-4, and k = 100 are disPIayed.,These are preset
standard paranetetsPrFRE iRephigh adpberality. ol Ghrgatbde@i1les and 20

change its value_ "3.52". In,addition, an_input nenu 13-13 used to input the
Spec i cations GFPRRESHT ot FOTLt of i EgutORFor e Tegtstered Wsasle b

the network, a function of transmitting to the client
terminal display information that allows selecting

15 a circuit module from the library, display information
that allows designating a parameter of the circuit
module, and display information that allows inputting
circuit specifications, a function of receiving
the circuit module selected on the client terminal,

20 the designated parameter, and the input circuit
specifications, a function of executing a circuit
simulation using the selected circuit module in
consideration of the designated parameter, a function
of determining whether a simulation result satisfies

25 the circuit specifications and storing a determination
result in a storage section, and a function of

transmitting the determination result in response to



‘exanple, MAX. and MN. can be input for VOUT, |IQUT~ VSTEP~ and IC. 25 In
this way, the user can designate circuit simulation request information on
the display window of the client terminal 13. Although not illustrated,

11 whet her automatic paranmeter generation is to be validated or invalidated
can be designated. Furthernore, conditions for an applied current or
appl i ed voltage, designation of an output gbservation 5 place, and
designation of a calculation result displa§ style can be set. Wen the user
has conpl eted circuit nodul e sel ection, paraneter change, and circuit
specification input on the client termnal, 13, he clicks the "OK" 10
button. The sel&@%F ¥ SodidE GG paraneters, and circuit

specifications are transnittgg.fégg1the.cIient %eéninal 13 to the
managenent / det er mi nat i on serVeteBLEFFOIRM PR het W K93 as request

information. 15 The ﬂ,f)é) SPnJ;%b }ngcﬁjsc?{aéfar?rﬁ%%ntﬁQeoM]{ or on the

hard di sk in the managehent/det ernmi nation” server uring execution. After

t he user has quggg_ J i r r t %¥@% devi ce (not
shown) and store oq?éi%er}%lhgft ié\ze %/Pﬁ%lntgnfél%egfrp%oﬁlﬁlbndar&,% e

managenery / det e{didiali 0 SETMEL Al QENETAIRS 1BN%h ASSI gNs a uni que j ob
serial nunber to the request information sent fromthe user. In S5, the
nmanagenent / deter m nagi@N sefyes EPowOod £ NeRSiN@IfSodOsHEnglae by the

cal cul ation servers 25 24 in correspondence with the assigned job nunber.
The contents ofa treh a@dken Bf de eseiM eib b s epent firc umendrsae

arranged between the managenent/det erm nation 12 server 22 and the

cal cul ati on serstesven 2dh iFI@dviance. Hence, the work contents can be

conpl etely understood by the cal cul ation servers 24. There are many

unspeci fied users. EWER. a3 singh evbewsshownyg raqiibsplahevimkew jwiebef ore t he
preceding job is ended. For this reason, the nmanagenent/deternination
server 20 acti vt szl aneljbhrnat kot respondesites WM H ofrl e@idstis For
exanple, if each of five users issues two 10 requests,, 10 jobs can be
activated. SinceiTRAEIFOPhANY Thitle FTHimbetioWhet} o‘?cici:'on]t"ent s are not

m xed up with each oéﬂgr. Since even jobs,froma, single yuser hﬂge di fferent
job numbers, their cbhfenfst@rd WOEWnPRRE LD, 2 1861 9P et Yt y

executes a seri(gﬁ%égf%@rffggeﬁg .négxpgfoaéig{%ui\/}#ﬂ%lt ﬁseé‘i%@éic%oicsessi ng is

ended, the job I Sappears from nory space. Hence,

for a single US§epf¥el gt ofife (O LE0 U LIl PLEGRS 119 440 16, obtai ned, a

new j ob can be re and a sinulation can be started. t, in S6,

t he nanaggnent/deterp&gatgopssgrygéwggaggtgﬁgmpﬁg rg@égyi@éi@@ server 24
that shoul d execute the created job. Sone of the plurality of calculation

servers 24 are gl ¢£payl&el 6wl 81v@r ofin i th@ns@bvédl gy st@heshdwh Sh If a
calculation server in the idle state is present, it is determned as the
calculation serves.24; If all calculation servers are busy,
FIG. 6 is a view showing a display window when
similar recommended articles are displayed on the
20 client terminal shown in FIG. 1;
FIG. 7 is a view showing a display window when
a job list is displayed on the client terminal shown in
FI1G. 1;
FIG. B is a view showing a display window when
25 "NG" is displayed on the client terminal shown in

FIG. 1;

FIG. 9 is a view showing a display window when



13 a calculation server with the lightest job is selected and det erni ned.

If it is ifpossible, a job wait state is set. Ajob list is a page
accessible by the user. 5 Its base data is stored in the result |ist
storage section 25. The nmanagenent/determ nati on server 22 creates the page
information of the job list using the data stored in the result |ist
storage section 25. The managenent/determ pati on server 22 allows the user
10 to selectively browse only jobs of his ow or jobs of the user's group.
The managenent/determ nati on server 22 adds the received job nunber to the

job lIist and wwi;gs ihe 8rogégs§ Ssitua ionlof.the %ob. Th&t igo the 15
nmanagement / det eP nfhatPEn"LBr VBF L 2B QPRSP PRt PP oGt eB88 " CF A hECF ob 1 st
when the cal cul gt} % 4" s" e ut.i he ] 1S y: in the
Fob 115t upon aatBESHERoEh AR Pl EBE Tt "Fat fhnet SEHPHEY e
the job is "conpkgted,. 20 Hence, when the calculation server 24 is
determned in Sv, “cafculatipn in progress” is witten in the corresponding
job list in S8, and ¢oaLreh kg hr20s{enaed GRCWARGUBLEERLEeHgCakCHhat i on
server 24. If it is determned in S6 that no cal calation 25 Server can be

determ ned, "stapHBYembatMabtbeRihBtiBR 568BvEESkinkA $9%phPcHAsE Mattbnany
cal cul ati on server 24 becones free. 14 FIG 7 shows a wi ndow in which a

user named "guesk” clliigRedysnhthe] abspilaly. wPhagwesrowht uat Foes afe di spl ayed
in correspondence with job nunbers B0015335, B0015336, B0015337,...,
B0015341. 5 Thus, th&Iganagedent/ déberhenat showienvero2essdangt bti eseeach
user, executes a plurality of circuit sinulations in parallel, creates a
job list for eamhnagemeniddeseomésationnsehveresnl thei serveoragetescti on
25. 10 Upon receiving control fromthe managenent/ determ nation server 22,
t he cal cul ati onwBepvepngglexeagpesipfocnasing sRodAInArFAGErem that is,
upon receiving control fromthe managenent/determ nation server 22, the

cal cul at$8n serGéteps FEEBDEKE job 15 contents in S31. The cal cul ation

server 24 checks the ggﬁt ts of the received joﬁ” Theyiob ontents include
the circuit nodul es Sefect'édién?t NeS¥l SERVIRGr /i AAFP13Y WaFEA¥t ers changed

f dard d_ci.rcui ifications. If the job
ontent o have na"grane: FEBR pr sBrhr PeCBE ol SPEGROSoPherheaakiRERYs i 1.

contents have n8wg

Then, pieces OfwﬁbﬁﬁHiEhbﬁﬁoﬁﬂa%&EU gg Egg circuit nodul es selected by the
e :

user are extracted fromt I'brary 23. In addition, on the basis of the
characteristic paramgirersaf jikhg gq5%%|hig%g?hegorwgkgﬁaqhgn%hanged by the

user, the standard paraneters of sonme circu
15 background art.
Best Mode for Carrying Out of the Invention
The embodiment of the present invention will be
described below with reference to the accompanying
drawings.
20 FIG. 1 is a block diagram showing the overall
arrangement of a circuit design support system.
A server system 12 for supporting circuit design,
a plurality of client terminals 13 formed from personal
computers, and a production server 14 installed in
25 a production department that produces products on the

basis of designed circuits are connected on a network

11 that provides a World Wide Web.



15 elenents in the circuit nodul es are changed. In this way, the

cal cul ati oh server 24 converts the job contents into data that allows a
circuit simul'ation. 5 In S32, the calculation server 24 activates the

cal cul ation engine by inputting the converted data. Wen the cal cul ation
engine is activated, an internal variable and the like are initialized, and
the circuit information, paraneters, and the like are 10 stored in a nenory
array in S33. The circuit nodul es are expanded and converted into one whol e
circuit. Wth this processing, the circuit nodules are electrically

coupl ed. The paraneters of the circuit_elenments in the circuit,nodul es are
directly used as 15 ThH® PRFUPRLIYSIHR 1heCOoMRertid dRRAYSFERY this, the
names of the Cu§CUit elements in al i,rcuit. nodul es are set

[ in.t lib
23 in advance V¢ HIMIRH P SFTRFET TH s %i Fpt 149 e The k}eodﬁ’ﬁl’eon?]%?lel ey
di i it les. 2 I - t iled t t
Theocirouit 1 nf BT brE ohe e e L i R i el Rg 10 P
ded, i mul at i j tagt i | : ted
ened, & 510 o 64 935 el S 1 558 Tl Generaled as
a graph rgking 3 OLEHEEiOp 48 Midhon m&uﬁb@slgpe%f@éére&,r aphi ¢ data

with a predetermned scale and colors Is created o he basis of the

nunerical 16 datpyim 5By o¥Nem @dilat {6n | Sistvaies efh Woi ks areefided, the

times required for execution are totalized in S38. In S39, data such as the

request informaiion anErsyaUsaEt Din 525 esiid tgs @F €115t Oredt idh t 4o tispd
informati on storage section 26, and the cal cul ation engine is ended. Wen

the cal cul ati onseaglore 26 eoredd fhemchicdl disbn see vesn@dcted utams control
to the managenent/determ nati on server 22. 10 As descri bed above, since

si mul ati ons ar etbermeahagendet Meterningtion a@rwecu?at e operation wavef orm
can be obtained. Upon receiving control fromthe cal cul ation server 24, the
manageneh® / det er mi nafhenmaeagenepp/daheymisathen1servigsr féalndblkd stored in
the user area in S11. It is determned first in S12 whether the

speci fications PeEVeEt8¥shymthé e¥eFubpe REPFIFFEYY Rovedxdmpile HtMine
that the user has requested, to_suppress the resonant voltag eak i,n a
steady state toCQBrBOEhQWBrlPe§§G'I§ +8 HRPRPAPFelC aRCoeR® §5$m¢%aﬂw or

| d" tion" f 450,t0.5 V. It is det i ped NG i foth
rggzngzt vgﬁgabg pEd rE?E@éHnggg'V.T%Etgfﬁefﬁﬁégkgﬁ?oﬁf+%% I?%rmiﬁﬁior

(D et o e gkl BB St oo Biak! beaRPEE Lhgstyng ubianyisli oo
characte{istic {gRoplolyBehi ghgt Reyvavefor M @Ndent transmits an ID
(identification number) and password, the
management/determination server 22 in the server system
12 receives the control and, in S1, collates the ID and
password with authentication data to determine whether
20 the user is a new user.

If the user who is accessing the server system 12
has used the system in the past, the user's past data
is read out from the user information storage section
26 as back data in S2. For a new user, a new user area

25 is prepared in the user information storage section 26
in S3.

When user authentication is ended, the server



17 nunerical value of a circuit portion designated by the user are witten
is stored in the user information storage section 26. In S14, a simlar
article is searched for. 5 That is, if a standard article that is forned
froma conbination of circuit nodules for which standard paraneters are set
and that has resenbling specifications is found, it is recommended as a
simlar article. For each standard articl data corresponding 10 to a
characteristic report is present in the library 23. The characteristic
result obtained for the job is conpared with the characteristic of a
standard article. If the standard article has specif,ications equivalent to
t hose request e Y5F¥hé é’élrt,putq:ﬁe P(Ttét’roﬁkcﬁg id sPg-ae & H‘&éd‘.onv\hen
t he user clicks _an, execution result "OK' on.the job list showm in EIG 7, a
characteristic urseeéjo?cto SEIRFS 7 FIECH T %“O&n‘gﬁ’af@d’.nglen PATEMS S S Or i sti ¢
report, for exanple,..a user, name 13-.14. .job n e 0.13-15, .user

speci fications C%C%Glt J&i'e . sriatainéiﬁ . gsutﬁ ts%fig:%,craécﬁgn\]/sva\?;tfsgp% and

nunerical val ueci]r%%u]-lSC.at a designated circuit portion are displayed. In
addition, pieces of information 13-19 of simlar articles searched for in
S14 are al so di spl aypthn T Ss | Spedon PRABUSE 416 P &iln R rrfd 1G4 tedwodul es

sel ected by the user is not always the best. In 515, a provisional estimte
is made up. 18 ddniRAGlbRiNL Wdl ddtiilor had AGialad iomplteeriS edtci reuit
nodul e, circuit conponents are changed from standard circuit conponents in
accordance wi t tehaingad ymaran elss dfeddiS vRASMT Ve &y sk, Ne/sease or 5
decrease in unit price of each changed circuit conponent is added to the
sum of circuit stwonentFlti t3 prices of each basic circuit nodule, the unit
price of the circuit nodul e can be obtained. Various expenses are added to
the unit prices, thedmbyconkleailpe uplzcult prlolvdlisicaralpresialnet e Final ly, in
516, "OK" is witten in the job |ist. Thus, the series of job operations is
conpl et . WheredRieeimed Ripdmamsining oyl Whedwiewakee i@ i ent termi nal
13 at an appropriate tinme, the 15 corresponding job in the job list w ndow
shown in FIG AHETHRIRYY FoRramd @sat i® in 3 o uniE 3L, The user

can know the prpogress situatjion of ch jagb b ting, the jqb Iist

wi ndow. Wen t & THaTksd c]cf’rqcrateesrposﬁ:(ﬁ‘}% ]]%g'gﬁi r‘?rf%némg'idé% ay wi ndow,

t he 20 charact e&ilséil%_r port, simlar articles, provisional estimte, and
the like can be browsed:" If it is deternined in S12 that the speci fications

are not satisfied, igofstkggtleéw‘?gﬁlé@(sﬁyﬁgé&% tntl'@,l@éjtﬁr_sgi C

parameter generation optron IS _ a characteri _stl’c report
for the 10f rcui ty frg angement, {hafs gpes, Noti sati sfcddie spRadddicat iaQns is
made repaired in 518. In 519, a reason for "NG' is 19 anal yzed. In 520,
grounds for "NGigsEeayedle up into a docunent. Finally, in S21, "NG' is
witten in the job Iist. Thus, the series of job operations is conpleted. 5
FIG 8 is a view shomngekdrep e s phisemn Wit el oy DL+ ghaitn troedindoat i ehttlieer m nal
13 at this tine. If it is determined in S17 that automatic paraneter
generation is GNledtion deermr nidhed i Sxrked, a list of a plurality
of circuit modules P3741, P3742, P3743, and P3744 is
20 displayed for the input unit. These circuit modules
are standard circuit modules and registered in the
library 23.
The user can select, e.g., the circuit module
P3742 as a desired circuit module. Similarly,
25 a circuit module F532 is selected for the former

stage 13-2. A circuit module A2263 is selected for the

latter state 13-3. A circuit module L3321 is selected



whet her automatic paraneter generation is possible. 10 That is, a plurality
of characteristic paraneters are appropriately changed, and it is roughly
determi ned whet her each set of characteristic parameters is appropriate. |f
the set of paraneters is inappropriate, it is 15 deternmined that automatic
parameter generation is inpossible. Processing operations in S18 to S21 are
sequentially performed, thus conpleting tq% series of job operations. If
the set of paraneters is appropriate, it i's determ ned that automatic
parameter 20 generation is possible. In S23, the back data is anal yzed. For

t he back dat a, dul.es u, n, the user's past jobs, the parameters
of the circuit ﬁﬁ%ﬁﬂgé nqﬁﬂl %QQF%n Tesults are stored in the user 25

i nformation storage t anal yzi ng

t he back data that t P‘Tﬁé?%l@?}ugdnﬂf(?crggn % ‘{uﬁ Qr?ilf)es sﬁ/match any

20 job in the p r f [ ec:rpé*red]t Jdit the
respective m)du staalrr({a]l #ek}e;ﬁaag“% om t e sl‘?lgtrgu |ecngénr¥t%sjeltn 0 charrzzctlencri stic

parameters. Ne)&ﬁodﬁlh@ r@&@ '&?raln?etf&té”cﬂ.eq:ﬂé) CoRn i hadiiditedthe 5 el
contents in S5. This loop i's repeated until the specifications are

satisfied |f therspecindédalid Onsnd ariie el ratisfd ek eMan datweneatiag the
| oop many tines, the job may be ended after repeating the |loop a

predet erm ned neithesi©feldm@stHr @id ethd heh ot ser oft il ma pmedadas ré hed
time. Sets of circuit nodul es and paraneters of the past jobs stored in the
user i nformati orthstoiagel sacddwie 26 Anythes adoectanat diee, disgidard nf or mati on
for circuit nodule selection, as shown in FIG 4. The user can 15 designate
to change parargaeaseigrs aed esehors tmithieabaslyah. contents.

Al ternatively, a significant set of circuit podules and paraneters nay be
estimated for the use?Pms efrehetchpeesteehstbasPasimgiere abtEhof circuit

20 nodul es and paraneters used in the obs stored in t user
i nfor mati®n st or Mgl e PPSH 26camRe o?kg‘?ﬂ‘%%’/élk?ﬂ or Mt $IRE of qu'f‘?e“qﬁ gni fi cant

set of circuit rmdule a y to t

i nformation for™ %I?‘r‘%uf%'ﬁbdﬁf'é ]g%t]rg’ﬁ I?% f:gdf:ﬂ 7% gﬁ%d]lt %ip‘?% wi ndow
showmn in FIG 7 &ton 131 used to buy a circuit is displayed. Wen the
button 131 is CT cie% %?%%Iay information to 21 display an order w ndow

%Snzgev"‘“a'nno'rzgg f90'r Lréﬁgﬁiéléteﬁgfeé’nt%e %b?fldéﬁﬁ% '-?éf‘ & pi gnor der
uses t circuirt nodule set and
paranmeters usedchfinge menu 13-11 is clicked, changeable parameters in
15 all the preset parameters of the circuit module A2263,
i.e., p = 0.23, p = 4.41, £ = 3.52, q = 2.22, m = 0.01,
z = -4, and k = 100 are displayed. These are preset
standard parameters.
The user can select, e.g., the parameter f and
20 change its value "3.52".

In addition, an input menu 13-13 used to input the
specifications of the circuit is displayed. For
example, MAX. and MIN. can be input for Vour, Iouts
VgTep, and Ic.

25 In this way, the user can designate circuit

simulation request information on the display window of

the client terminal 13. Although not illustrated,



5 a corresponding job can be placed. In this wi ndow, order contents such as
the quantity and delivery date are input. Wien the purchase button 131 is
clicked, the ‘nmanagenent/ determination server 22 transmits the order data
to the 10 production server 14 connected through the network 11. In the
production departnent, the production server 14 produces the product on the
basis of the received order data. A circujt{ nodule devel oped and designed
by a user 15 may be registered in the library 23. If a user consigns a
circuit nodule for sale, it is registered in a consignnent library. Crcuit

nodul es in the _consignnment lihrary can _be used hy .the.

nanagenent/deté&ﬁi i5ﬁR§3PJ€F f§r§ﬁ§t§§I@§P§fP§ OfolEeFﬁeP§ 24, like the
library 23 prepar i r\VEr, t in.,ad r users can sel ect
circuit nndule§%9§g¥ﬁ%x%gﬁ%ﬁgﬂ%@ﬁfﬁﬁﬁﬁfgkﬁ %r%%%ﬁgaﬁg%gﬁnulations and nake

orders for them, I b5 Lagendiig 23 %’ia%%”%@?l%%{cﬁrdyﬂ%tﬂto%rserver 22

cal cul ates a margi n chargé based on the contra user as a consi gnee

on the basis ofyd18 dilivo IMdes e FItGWH SO ARt BLRGRNGS the
margi n charge in the production server 14. The managenent/determ nati on

server 23 al sopgleldd,i emd R sispia o bE corsilgnanatikal ddler dasphay been
received. 5 Hence, when a purchase button 132 is clicked in the w ndow
shown in FIG Stylke ganagersyt./ determ nation server 22 executes
processing shown in FIG 10. In $41, the quantity and anopunt are
calculated. In $42, Wreantwmtuder hamstqupisrited scilfcwidl andcatled. 1 n S43,
data to be transmtted to the production server 14 is generated. In S44,
data to be trarsliadtedn,o padrmmsdreyi gliemdes gavte rcdtreii i tWsgre cd fdaaddlonbut t on
133 is clicked in the wi ndow shown in FIG_9, a window as show in FIG 12
is 15 di spl ayednavl mn diheml ianthiteimingl d ralke tHd akferthenp@X"a reason

for canceling in a sinple questionnaire format. Upon receiving the reason
for Canééaing Qyjdon.  The selected circuit modules, changed

parameters, and circuit specifications are
transmitted from the client terminal 13 to the
management/determination server 22 through the network
11 as request information.

15 The job sent by the user is present in the memory
or on the hard disk in the management/determination
server 22 during execution. After the user has logged
out, the job is transferred to a storage device
(not shown) and stofed for a relatively long time.

20 In S4, the management/determination server 22
generates and assigns a unique job serial number to the
request information sent from the user.

In S5, the management/determination server 22
coordinates works to be done by the calculation servers

25 24 in correspondence with the assigned job number. The
contents of the works are described by specific command

sequences arranged between the management/determination



managenent / determ nati on server 22 anal yzes the reason 20 for canceling in
S51 as shown in'FIG 11 and stores the analysis data in S52. In this
system a customlibrary may be fornmed in the library 23 on the basis of a
customcircuit designed by a user. Wien a user wants to design an 25
original circuit and ask the server systemto sinulate the designed
circuit, a custoner library is registered.i,n the library 23 by, e.g., a
contract with the server 23 manager sidé.” Circuit nodules in the custoner
i brary can be used by the managenent/determ nation server 22 and

cal cul ation servers 2 i ke the |library 23 prepared jnh .5 the server system
in advance. Vet The user? Oglté}:et £aly %tu]iotn rodul € 5 r‘?4t e ﬁ?&acpﬁeer' library

and exeoutes ahigtl torl AL Gl dcel ol U Auporuan pisg AhargRd o

calcul ated on t dsis of a Ui red to exe CiTcu

si mul ati on. Thgok};stq{e i@af&?ﬁfaﬁfidod-gosrer‘*?%ersofztf he cal cul ati on server. As

descri bed above,” quick Cifcu sign Tor ‘aclient is possible, and a

cireuit that meets apglieniys hgr! {4 Sald oPfes Al O dostanieds dihariti on,

15 standardi zation i s possi ause the personality of the user, i.e.,

desi gner 5 does iy inHy UehGedtherHe ittt Ofobiddttite dasd Hredddildteryvy e,

since set circuit nodul es and paraneters that satisfy the circuit
speci fications 29 ¢redp®st ekbbytiie tsedorcanthe directly transferred to the

manuf act uri ng section, order reception and manufacturing can be done
qui ckly. Si nce resacdyaed et dd t e Ser tvissn Xedwaesr 22 raa eaickserargy jadlgdm t hm
| abor required can 25 therefore be reduced. Additionally, since the
managenent / det eson responderce erit2? arearmdmsesdtor a free cal cul ati on server
24, the user's wait tine can be 24
For example, if each of five users issues two
10 requests, 10 jobs can be activated. Since each job has
a unique job number, the job contents are not mixed up
with each other.
Since even jobs from a single user have different
job numbers, their contents are not mixed up.
15 A job sequentially executes a series of processing
operations. When the final processing is ended, the
job ends by itself and disappears from the memory space.
Hence, for a single usef, even before the result of
a preceding job is obtained, a new Jjob can be received,
20 and a simulation can be started.
Next, in S6, the management/determination server
22 determines a calculation server 24 that should
execute the created job. Some of the plurality of
calculation servers 24 are already calculating or in an
25 idle state. In 87, if a calculation server in the idle

state is present, it is determined as the calculation

server 24. If all calculation servers are busy,



shortened. The user can easily use the simulation software technol ogy by
using the World Wde Wb instead of buying expensive sinulation software. 5
On the manager side, reasons why the user has cancel ed purchase in the end
can be collected and anal yzed. Hence, the circuit nodule library can be
enriched as a library suitable for use by the user. As has been descri bed
above, according to the 10 present inventhgn, the server system acquires
circuit nodul e selection information and Circuit specification information
fromthe client termnal, executes circuit sinulations, and notifies the

client termnal of the result of detern ning whether the result of executed
15 simul at i ons haR KAty S Tpdbi 1 ¢S ISP SRR Hh S ARGt .

circuit that neet e client's eci f.i cations .can be designed, and quick
circuit design afrbcf ‘ie&eerd‘ﬁ%eﬁ:{' i sfﬁdscﬁsilbﬁ el.mﬂor'?dsd%[ Sral? /316’3% i é"‘algﬁ |S%t%ezo As
has been descrhgg%ﬁgpove, the present invention is effective in a field

where a systemTor tealizing circuit design support in a server systemfor

executing circuit si i inr e i ent
termnnal is manuf act;t{Jnr‘He(%B oir)ﬁ%%el i ﬁg&%@g@% 2§ I n\?o;}ntq%ér)qusge%l SO
effective in afield whers 2 fecydlidg edidmMoh SLYES @ RIearam for

realizing circuit design support Is manufactured or used. 25 CLAI MS

1. Acircuit desddaiiipport 1R hethdJerertefdeie isiaMorisdrveaceives,
through a network, circuit sinulation request information transmtted from

5 a client ternfredtendlexaniiesiof inpilidn 9 Mg i4@b dnidtheaddasy s of the
request information, characterized by conprising: making a library in which
a plurality of the cidtta nothrtess icapdid erefuldi ricistt ssiomd gt isgrrstiame 25.

regi stered 10 usable on the network; transmtting to the client term nal

di spl ay i nf or neEthemaregergn bide teireiotd rigpra. sgrval (2vwedulavd ridve tuser
library, display information that allows designating a paraneter of the
circuit bdul e, tantr s i epluyoranss mitlwn abmtoalhigwrWhpmn tiakf df cuit
specifications; receiving the circuit nodule selected on the client
termnal, the de¥ g% piiHRter, and the input circuit specifications;
20 executing a circujt sinulation ing the selected circuit dule in
consi deration of the %%sm@%%$%®ﬁ%%f§%% EW%H?E&?Rrﬁ%ﬁW@Fwﬁgtﬂﬁggét T mul ati on

result satisfies the ci it s ecifica@%ons a d.storkggqa.det r.,m nati on 25
S

result in a storage se hc% 0 T rehsh T 10y THE At dfSesult in

response progress situation of the job. That is, the

15 management/determination server 22 writes "in progress"”
in the job list when the calculation server 24 "starts"
executing the job, "standby" in the job list upon
determining job wait, and "completed" in the job list
when the job is "completed".

20 Hence, when the calculation server 24 is
determined in S7, "calculation in progress" is written
in the corresponding job list in S8, and control is
transferred to the determined calculation server 24.

If it is determined in S6 that no calculation

25 server can be determined, "standby" is written in the

job list in S9 to wait until any calculation server 24

becomes free.



to access fromthe client termnal. 26 2. A circuit design support nethod
according to claim1, characterized by conprising transmtting to the
client terminal display information that allows selecting a plurality of 5
circuit nodules fromthe library, display information that allows
designating paraneters for the plurality of circuit nodul es, and displ ay
information that allows inputting circuitlﬁpecifications, receiving the
plurality of circuit nodules 10 selected On the client termnal, the
desi gnat ed paraneters, and the circuit specifications, converting the
plurality of select ui.t nodul es into a whol.e circuigﬁnﬁgp executing a
t

circuit sinulation %cfcjn(ra—?vﬁ‘}bcf"bs % V&ﬁf}éccm 1 S 1SR ! he
desi gnated parg |e\e/5r'et§r, %ﬁrﬁg&é’#; 'ré[etj\%os'lqrEtS.UpWotgsﬂg%ﬁh%QHu%t"io%%r \Séfife

system whi ch re rK,”ci'rcui't” *si il ati on reque

L nformatlon tr et LM AdEHa RN, A SHEHLES By, !

simul ati on on e "basi's e ‘request t1on, characterized by

conprising: malkdqi s54d brefos g3z mhich &gyysdiity of circuit nodul es
capable of circuit similations are regi stered usable on the network; 25

transmttg ng to the gAhLNtH e mE R enth Sl Bt d il A d@ldONsdhalr ald ows
selecting a plurality of circuit nodules fromthe |ibrary and display 27

i nformati on thatdeltiofiSed reddd i rspaeniddoald enlafra idy @f tcia@std t ut ed
by the selected circuit nodul es; receiving the plurality of circuit nodul es
sel ected on thesimulexitidres nimala@id dlhe drgrttescia cuild 15 sSpefid i cati ons;
each user, and stores it in the result list storage
section 25.

10 Upon receiving control from the management/
determination server 22, the calculation server 24
executes processing shown in FIG. 5. That is, upon
receiving control from the management/determination
server 22, the calculation server 24 loads the job

15 contents in S31.

The calculation server 24 checks the contents of
the received job. The job contents include the circuit
modules selected on the client terminal 13, parameters
changed from standard parameters, and circuit

20 specifications. If the job contents have no
grammatical problem, the calculation server 24 accepts
it. Then, pieces of circuit information of the circuit
modules selected by the user are extracted from the
library 23.

25 In addition, on the basis of the characteristic

parameters of the circuit modules, which are changed by

the user, the standard parameters of some circuit



generating a significant set of parameters for the plurality of received
circuit nodul es; converting the plurality of selected circuit nodules into
a whole circuit; 10 executing a circuit simulation of the whole circuit in
consideration of the significant set of paraneters; determ ning whether a
sinmulation result satisfies the circuit specifications; 15 if the circuit
specifications are not satisfied, repeatiTg processi ng of generating a new
set of parameters, executing a circuit similation, and determning a
result; storing a determnation result in a storage 20 section; and
transmtting tQ@ldet rm.,ation resul.t in sponse to access fromthe client

ternminal . 4. ATIFENR sdl%ltéﬁ:' scﬁﬁp%]r]tt T F adé St GG HG claim 1 or 3,
characteri zed by Coy?ﬂ'@{jgf »fag\aﬁﬁeq?énaf%dldi%dg 'sceart\}e[Qﬂ JNT QRN to each

of a plurality of piece ofmation fromthe client termnal,

28 executing a.,sjiul gti I r St r |0 .Qring a
progress si tuatt?{oenmﬁo t%%ée?lrFu g‘t%lrté)n%;%d t—'tHrazrigr1g‘lin]"lrYtaottvjlSngrgl gzlquﬁ%;@ i nformation
for displaying & the dpropress situation of the sinmulation for each

identification i nformation in response to access fromthe client termnal.

5. Acirgpit design suppost wid hot QecordiNosd S&d @M detivaheshatact eri zed
by conprising 10 identifying a client who is accessing fromthe client

termnal, and assidnidwidilenidificay ahgutfomatinn donwaafedidatanl ural ity
of pieces of received request information, storing in correspondence wth
the client the When the calculation engine is activated, an
internal variable and the like are initialized, and the
circuit information, parameters, and the like are
10 stored in a memory array in S33. The circuit modules
are expanded and converted into one whole circuit.

With this processing, the circuit modules are
electrically coupled. The parameters of the circuit
elements in the circuit modules are directly used as

15 the parameters of the whole circuit. To do this, the
names of the circuit elements in all circuit modules
are set in the library 23 in advance without any
overlap. This simplifies the routine for expanding
circuit modules.

20 Subsequently, in S34, data are compiled to put
the circuit information on the calculation algorithm.
When compiling is ended, a simulation is started in S35.
In S36, the result is generated as numerical data and
stored in the user information storage section 26.

25 If a graph making instruction is written in the
job contents, graphic data with a predetermined scale

and colors is created on the basis of the numerical



‘15 determnation result of the circuit sinulation corresponding to the
request information, and transmtting display information for displaying
the determination result of the circuit sinulation for each identification
information of the identified 20 client, in response to access fromthe
client termnal. 6. Acircuit design support nethod according to claim1l or
3, characterized by conprising storing as hi story the request information
and the determ nation result of the sinmulation for the 25 request

i nformation, when new request information is received fromthe client
termnal, estinmating a significant set of 29 circuit nodul es and
paraneters for 365& <t information fromthe history, and transmtting

di splay information Vgﬁ)ern da{lslpl eioriqléﬂql .e@@i\J({lﬂégsnza‘feet nq{eac,i _rtq.ltéi ttl%%xl es

and paraneters, 5 in response access from ient termna

cirourt dest gn upRoidq TRENOG AGHAIGH 0GRl Oy Bagehardci, zed by

conprising registering in the rary a standard circuit forne

conbi ning st andayid, cygids MOllRuekt GORANAE o Wrid Wimahariast eristic
of the circuit simulation for the request information with a circuit

characterg stic Qfsdihe drandaidh&d rigHithe eyt anfbrina tikg |dtdyraige  and when
the circuit characteristics resenble each 15 other, transmtting display

i nformation of ddwerigrantdr dartd e ted ey lespeTs eridi rac des srideain t e i ent
terminal. 8 A circuit design support nmethod according to claim1 or 3,
characteri zed heargird¢sliatg ordesrtgifng nigg aerclddntthehacd lcwEedEsst g deam t he
20 client termnal, and assigning identification information to each of a
plurality of pi2tesbirnecmnvatdl dqudste insradamerdy,detoming e request
information for each
server 22.
10 As described above, since simulations are done for
the whole circuit, an accurate operation waveform can
be obtained.
Upon receiving control from the calculation server
24, the management/determination server 22 analyzes the
15 numerical data stored in the user area in S11. It is
determined first in S12 whether the specifications
requested by the user are satisfied.
For example, assume that the user has requested to
suppress the resonant voltage peak in a steady state to
20 500 V or less. It is determined as "OK" for 450 V or
less and "caution" for 450 to 500 V. It is determined
as "NG" if the resonant voltage peak exceeds 500 V.
As a determination result, "OK" or "NG" is written in
the job list.
25 If the specifications are satisfied, the analysis

is ended. In S13, a characteristic report is made.

The characteristic report in which the waveform and



identified client as a history together with the 25 identification
information, and transmitting di splay information for displaying the

hi story of the authentic client, in response to 30 access fromthe client
terminal. 9. A circuit design support nmet hod according to claim1 or 3,
characterized by conprising calculating a cost of a circuit nodul e changed
to 5 the paraneter designated by the user,,.and in transmtting the stored
determ nation result in response to access fromthe client term nal,
transmtting the calculated cost. 10. A circuit design support met hod
according to 10 claim1 o racterized b ri,sin ansmtting the
stored deterni n%‘t‘lf‘%ﬁl?%%u?‘?ﬁﬂ?l gs%o?ljsjéc‘fbt a‘&%’étslsn? dest ?&Zt?ﬂ( ?21 nal ,
and transmtting dis Iay % rmat i on,_use order for.a circuit,
and 15 receivings?ﬁe 5?d@¥l g?nth% TFPES tlQrgﬁgt%%eEI+%ﬁ parHhal . and

transmtting thgﬁg%%gé Etigﬁ gérCU|t_to a producer-side conputer

connected throug A circuit design support nethod

according to 20 clalﬁhlspﬁ 3 EQﬁE?EEeékEfngyigoggéiéﬁQﬁ fransmtting the
e

stored determ nation resulf n response to access fromt lent termnal,

and transgi tti n@hgts%aylfnéogﬂgﬁagﬁdU§§€ll&9eIfm%lﬁ 1) 95ﬁﬁédf@foxﬁt circuit
and di spl ay i nfor mati on used to i nput 25 canceling, when canceling is

recei ved fromthecshbenttienmbpatirttidnsnbatieg dbsphaychnéesn@it@n used to
31 input a reason for cancellation to the client termnal, and receiving

t he reason for panseétetrsoaréresttArdcthebthaer mesahblbnd2. A circuit
desi gn support nethod according to claiml or 3, characterized by
conpri sing maki sgeaifibabtiygnsnishfchnd, pitr abi rgcoimendsdgagdacsimilar
modul es are registered usable on the network, transmtting the stored
deternination resticlenm For each standard artlcle, data corresponding
10 to a characteristic report is present in the library 23.
The characteristic result obtained for the job is
compared with the characteristic of a standard article.
If the standard article has specifications equivalent
to those requested by the user, the standard article is
15 recommended.

When the user clicks an execution result "OK" on
the job list shown in FIG. 7, a characteristic report
shown in FIG. 6 is displayed. In the characteristic
report, for example, a user name 13-14, job number

20 13-15, user specifications 13-16, determination result
13-17, and waveform and numerical value 13-18 at a
designated circuit portion are displayed. 1In addition,
pieces of information 13-19 of similar articles
searched for in S14 are also displayed. This is

25 because the set of circuit modules selected by the user

is not always the best.

In S15, a provisional estimate is made up.



10 response to access fromthe client termnal, and transmtting display
informati oh used to make an order for a circuit, and receiving the order
for the circuit fromthe client termnal, and 15 when the order fromthe
client termnal is for the consigned circuit nodule, calculating a margin
charge on the basis of a contract with a consigner. 13. A circuit design
support nethod according to claim1 or 3,l§haracterized by conprising 20
making a library, in which a plurality of “Circuit nodul es provided by a
client are registered, usable on the network, authenticating the client on

the basis of identificatjon information of the client, and 25 when t.he
aut henti cated i &fch scnar‘bqliteﬁ’tmtth&iharrasacﬁr‘{ﬁﬁi]d’edlqw l'ﬂ:rsalq S IS rcui t

nodul es, and a circuit nmodules selected by the.clien re the cjrcuit 32
nodul es, cal culnéﬁ‘{‘ﬁge 3 @s%c%hetar(bcﬁnﬁod}er{dﬁ?e % c(inatn%eiémﬁaraotnf osnhcat?s aﬁgjt he
circuit nodules,, 14 . A circuit .desjign rt . sysit ' rver system

whi ch recei ves,c%$$%btghcoén%oé}%ﬁ'ﬁ<,Hgiar%élu#)rf&)?%el @%ﬂ%ﬂr}a r ezoﬁest i nformation
transmtted fr ' t ] : ut [ rCul ' tion on the
basis of the r qurg%@é%%%'r n:l{&oﬁlc%%ac er' z@%lﬁyﬁco%%esﬁ%né;grg library in

whi ch a pl ural gy 0o 6176k i MDY 5 19 GaRADI & Alg i I Ul ations are

regi stered; neans for transmtting to the client term nal display

i nformation thals@bd 0¥t SEL efdddl) B CHHE Wilm NDE W £r du 08 Setgbrldriy afmi t
di splay information that all ows designating a paranmeter of the circuit

nmodul e, 15 and gh 568 @yo £ Né 6B a OTc tdiatcwdd ¢ awsdu Tputthagueitt rice of
specifications; neans for receiving the circuit nodule selected on the
client term nalthé heitesignaddudl paranmsdberobaaithdéde Various expenses
are added to the unit prices, thereby making up a
10 provisional estimate. Finally, in S16, "OK" is written
in the job list. Thus, the series of job operations is
completed.

When the user updates the job list window on

the client terminal 13 at an appropriate time, the
15 corresponding job in the job list window shown in
FIG. 7 is changed from "calculation in progress" to
"OK". The user can know the progress situation of each
job by updating the job list window. When the user
clicks the corresponding job in the display window, the
20 characteristic report, similar articles, provisional
estimate, and the like can be browsed.

If it is determined in S12 that the specifications
are not satisfied, it is determined next in S17 whether
the automatic parameter generation option is ON. If it

25 is OFF, a characteristic report for the circuit
arrangement that does not satisfy the specifications is

made repaired in S18. 1In S19, a reason for "NG" is



input circuit specifications 20 neans for executing a circuit sinulation
using the Selected circuit nodule in consideration of the designated
paranmeter; neans for determining whether a sinulation result satisfies the
circuit specifications; 25 neans for storing a determnation result in a
storage sections and neans for transmtting the determnation result in

33 response to access fromthe client tergiynal. 15. A circuit design
support systemin a server system which réceives, through a network
circuit sinmulation request information transmtted froma 5 client term nal

and executes a circuit simlatjon on the hasis, of, the request i.nformation,
characteri zed B &oifsid si %1 asfq’i tﬂré’r%}lqesn %ﬁ cllu\]% GRMs g}ai%feyué’f Yy t
nodul es capabl e Q#Kgirc it sinmulations are registered; 10 neans for
transmtting t & 49 %ent t er ni nal di splay information that all ows

selecting a plurality, of; g r;:jtq,'& tsé’rp’dul ' fir{rursiag%rr{ 101 anye a:{}g) displ ay

information that allows T imputting specitications acircuit constituted

by the sel ectednfid cUiffe MRAU&ES o 15 JBIFS dai i8IV iddgia i ural ity of
circuit nodul es selected on the cli'ent termnal and the input circuit

specificaions;pr@ans fHra gansy aidiery srgnidiisianty setndw APt aics f or
the plurality of received circuit 20 nodul es; neans for converting the

plurality of sefiacted dritr cibrimitRAulies dthtihias whalee, circuit; means for
executing a circuit sinulation of the whole circuit in consideration of the
significant set 25 off patr aletdsisermibeensd frorsdeteiat raugomdieider a
simulation result satisfies the circuit specifications;

parameter generation is ON, it is determined in S22

whether automatic parameter generation is possible.

10 That is, a plurality of characteristic parameters are
appropriately changed, and it is roughly determined
whether each set of characteristic parameters is
appropriate.

If the set of parameters is inappropriate, it is

15 determined that automatic parameter generation is
impossible. Processing operations in S18 to S21 are
sequentially performed, thus completing the series of
job operations. If the set of parameters is
appropriate, it is determined that automatic parameter

20 generation is possible. In S23, the back data is
analyzed.

For the back data, circuit modulés used in the
user's past jobs, the parameters of the circuit modules,
and simulation results are stored in the user

25 information storage section 26 as a history.

It is confirmed by analyzing the back data that

the set is a significant set that does not match any



34 means for, if the circuit specifications are not satisfied, repeating
processi ng of generating a new set of paranmeters, executing a circuit
sinmulation, and determining a result 5 neans for storing a determ nation
result in a storage section; and neans for transmtting the determ nation
result in response to access fromthe client termnal. 16. A
conput er -r eadabl e recordi ng medi um which 19 records a programto cause a
server system which receives, through a nétwork, circuit sinulation request
information transmtted froma client term nal and executes a circuit

sinmul ation on the hasis of the request, informtion to inplement
function of nali]lﬁ)g 25 é’ﬁ?‘in %%ap’] rsallt?arﬁm&t?%wn% %%lﬁt

bl f t |.at t I t
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all ows selecti ng, A s%.i]nci‘flcagloc rg%c]uloef elsy at&%rlll&rl n%y&}%g@@ 3% i nformation

that all ows desighati aneter of the circult “di spl ay

information that al laws 'E[F}Ha“fdw;ﬁé ol tr SREGIdd 0 | Qd i At itafe of
receiving the circuit m)d 25 selected on the client termnal, the

desi gnat ed par a8 @ontditd he igwput mlrscmdopsa@:lrfépéatﬂeamntalfltm@tl on of
executing a circuit simlation using 35 the selected circuit nodule in
consi der ati on afpddief ides igia et pavatinifired.a flmatheorspafc idetaartiionisng
whet her a simulation result satisfies the circuit specifications and
storing 5 a deteanmrictatbheorsateisifited reveers thor aggpesdtiibheardop fmamt | on of
transmtting the determnation result in response to access fromthe client
term nal. times, the job may be ended after repeating the loop
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cal ol ol Tou N Co 5] o2 o Sl Lol ) AL S el gl el oo
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ca] ca] ca! YD for circuit module selection.
25 In the job list display window shown in FIG. 7,

a button 131 used to buy a circuit is displayed.

When the button 131 is clicked, display information to
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determination server 22 transmits the order data to the
10 production server 14 connected through the network 11.
In the production department, the production server 14
produces the product on the basis of the received order
data.
A circuit module developed and designed by a user
15 may be registered in the library 23. 1If a user
consigns a circuit module for sale, it is registered in
a consignment library. Circuit modules in
the consignment library can be used by the
management/determination server 22 and calculation
20 servers 24, like the library 23 prepared in the server
system in advance.
Other users can select circuit modules in
the consignment library for circuit simulations
and make orders for them. In this case, the
25 management/determination server 22 calculates a margin

charge based on the contract with a user as a consigner

on the basis of the unit price of a circuit module and
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the user as the consigner that the order has been
received.

Hence, when a purchase button 132 is clicked in
the window shown in FIG. 9, the management/
determination server 22 executes processing shown in
FIG. 10. 1In S41, the quantity and amount are
calculated. 1In S42, an amount for consignment is
calculated. 1In S43, data to be transmitted to the
production server 14 ié generated. 1In S44, data to be
transmitted to the consigner is generated.

When a cancel button 133 is clicked in the window
shown in FIG. 9, a window as shown in FIG. 12 is
displayed on the client terminal 13 to make the user
input a reason for canceling in a simple questionnaire
format.

Upon receiving the reason for canceling, the

management/determination server 22 analyzes the reason

for canceling in S51 as shown in FIG. 11 and stores the

analysis data in $52.

In this system, a custom library may be formed in
the library 23 on the basis of a custom circuit
designed by a user. When a user wants to design an
original circuit and ask the server system to simulate
the designed circuit, a customer library is registered

in the library 23 by, e.g., a contract with the server
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calculation servers 24, like the library 23 prepared in
5 the server system in advance.
When the user selects a circuit module in the
customer library and executes a circuit simulation,
a calculation server use charge is calculated on the
basis of a time required to execute the circuit
10 simulation. The user is charged for use of the
calculation server.
As described above, quick circuit design for
a client is possible, and a circuit that meets
a client's specifications can be designed. 1In addition,
15 standardization is possible because the personality of
the user, i.e., designer, does not influence the result
of circuit design.
Furthermore, since set circuit modules and
parameters that satisfy the circuit specifications
20 requested by the user can be directly transferred to
the manufacturing section, order reception and
manufacturing can be done quickly.
Since each calculation server 24 has
a trial-and-error algorithm, labor required can
25 therefore be reduced. Additionally, since the
management/determination server 22 searches for a free

calculation server 24, the user's wait time can be
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On the manager side, reasons why the user has
canceled purchase in the end can be collected and
analyzed. Hence, the circuit module library can be
enriched as a library suitable for use by the user.

As has been described above, according to the
present invention, the server system acquires circuit
module selection information and circuit specification
information from the client terminal, executes circuit
simulations, and notifies the client terminal of the
result of determining whether the result of executed
simulations has satisfied the specifications. With
this arrangement, a circuit that meets the client's
specifications can be designed, and quick circuit
design for the client is possible.

Industrial Applicability

As has been described above, the present invention
is effective in a field where a system for realizing
circuit design support in a server system for executing
circuit simulations in response to a request from
a client terminal is manufactured or used. The present
invention is also effective in a field where
a recording medium which stores a program for realizing

circuit design support is manufactured or used.
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5 a client terminal and executes a circuit simulation on
the basis of the request information, characterized by
comprising:
making a library in which a plurality of circuit
modules capable of circuit simulations are registered

10 usable on the network;

transmitting to the client terminal display
information that allows selecting a circuit module from
the library, display information that allows
designating a parameter of the circuit module, and

15 display information that allows inputting circuit
specifications;

receiving the circuit module selected on the
client terminal, the designated parameter, and the
input circuit specifications;

20 executing a circuit simulation using the selected
circuit module in consideration of the designated
parameter;

determining whether a simulation result satisfies
the circuit specifications and storing a determination

25 result in a storage section; and

transmitting the determination result in response

to access from the client terminal.
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2110%& () - 11000&ddation that allows selecting a plurallty of
5 circuit modules from the library, display information
that allows designating parameters for the plurality of
circuit modules, and display information that allows
inputting circuit specifications,
receiving the plurality of circuit modules
10 selected on the client terminal, the designated
parameters, and the circuit specifications,
converting the plurality of selected circuit
modules into a whole circuit, and
executing a circuit simulation of the whole
15 circuit in consideration of the designated parameters.
3. A circuit design support method in a server
system which receives, through a network, circuit
simulation request information transmitted from a
client terminal and executes a circuit simulation on
20 the basis of the request information, characterized by
comprising:
making a library in which a plurality of circuit
modules capable of circuit simulations are registered
usable on the network;
25 transmitting to the client terminal display
information that allows selectind a plurality of

circuit modules from the library and display
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selected on the client terminal and the input circuit
5 specifications;
generating a significant set of parameters for
the plurality of received circuit modules;
converting the plurality of selected circuit
modules into a whole circuit;

10 executing a circuit simulation of the whole
circuit in consideration of the significant set of
parameters;

determining whether a simulation result satisfies
the circuit specifications;

15 if the circuit specifications are not satisfied,
repeating processing of generating a new set of
parameters, executing a circuit simulation, and
determining a result;

storing a determination result in a storage
20 section; and
transmitting the determination result in response
to access from the client terminal.
4. A circuit design support method according to
claim 1 or 3, characterized by comprising

25 assigning identification information to each of

a plurality of pieces of request information from the

client terminal,
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5 the progress situation of the simulation for each
identification information in response to access from
the client terminal.
5. A circuit design support method according to
claim 1 or 3, characterized by comprising
10 identifying a client who is accessing from the
client terminal, and assigning identification
information to each of a plurality of pieces of
received request information,
storing in correspondence with the client the
15 determination result of the circuit simulation
corresponding to the request information, and
transmitting display information for displaying
the determination result of the circuit simulation for
each identification information of the identified
20 client, in response to access from the client terminal.
6. A circuit design support method according to
claim 1 or 3, characterized by comprising
storing as a history the request information and
the determination result of the simulation for the
25 request information,
when new request information is received from the

client terminal, estimating a significant set of
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information from the history, and
transmitting display information for displaying
the significant set of circuit modules and parameters,
5 in response to access from the client terminal.
7. A circuit design support method according to
claim 1 or 3, characterized by comprising
registering in the library a standard circuit
formed by combining standard circuit modules,

10 comparing.a circuit characteristic of the circuit
simulation for the request information with a circuit
characteristic of the standard circuit registered in
the library, and

when the circuit characteristics resemble each
15 other, transmitting display information of the standard
circuit in response to access from the client terminal.
8. A circuit design support method according to
claim 1 or 3, characterized by comprising
identifying a client who is accessing from the

20 client terminal, and assigning identification
information to each of a plurality of pieces of
received request information,

storing the request information for each
identified client as a history together with the

25 identification information, and

transmitting display information for displaying

the history of the authentic client, in response to
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access from the client terminal.
9. A circuit design support method according to
claim 1 or 3, characterized by comprising
calculating a cost of a circuit module changed to
5 the parameter designated by the user, and
in transmitting the stored determination result in
response to access from the client terminal,
transmitting the calculated cost.
10. A circuit design support method according to
10 claim 1 or 3, characterized by comprising
transmitting the stored determination result in
response to access from the client terminal, and
transmitting display information used to make an order
for a circuit, and
15 receiving the order for the circuit from the
client terminal, and transmitting the order for the
circuit to a producer-side computer connected through
the network.
11. A circuit design support method according to
20 claim 1 or 3, characterized by comprising
transmitting the stored determination result in
response to access from the client terminal, and
transmitting display information used to input an order
for a circuit and display information used to input
25 canceling,

when canceling is received from the client

terminal, transmitting display information used to
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receiving the reason for cancellation from the
client terminal.
5 12. A circuit design support method according to
claim 1 or 3, characterized by comprising
making a library in which a plurality of consigned
circuit modules are registered usable on the network,
transmitting the stored determination result in
10 response to access from the client terminal, and
transmitting display information used to make an order
for a circuit, and
receiving the order for the circuit from the
client terminal, and
15 when the order from the client terminal is for the
consigned circuit module, calculating a margin charge
on the basis of a contract with a consigner.
13. A circuit design support method according to
claim 1 or 3, characterized by comprising
20 making a library, in which a plurality of circuit
modules provided by a client are registered, usable on
the network,
authenticating the client on the basis of
identification information of the client, and
25 - when the authenticated client is a client that has
provided the plurality of circuit modules, and a

circuit modules selected by the client are the circuit
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simulation using the circuit modules.
14. A circuit design support system in a server
system which receives, through a network, circuit
5 simulation request information transmitted from a
client terminal and executes a circuit simulation on
the basis of the request information, characterized by
comprising:
a library in which a plurality of circuit modules
10 capable of circuit simulations are registered;
means for transmitting to the client terminal
display information that allows selecting a circuit
module from said library, display information that
allows designating a parameter of the circuit module,

15 and display information that allows inputting circuit

specifications;
means for receiving the circuit module selected on
the client terminal, the designated parameter, and the
input circuit specifications;

20 means for executing a circuit simulation using the
selected circuit module in consideration of the
designated parameter;

means for determining whether a simulation result
satisfies the circuit specifications;

25 means for storing a determination result in
a storage section; and

means for transmitting the determination result in



1s109%6& ()- /MLO%& ()-9-Y"10%& ()- |+10%& ()-"y) 10%& ()-"YZ[\_xnmbC
105 10% & ()- 105 105 1053 Y:910%& ()- y810%& ()-&6"109%& ()-3
43109%& ()-_MIEMbC 105 10% & ()-@O0% & ()- L 10%& ()- | 10% & ()-
10% & ()-10% & ()-)WIEmbC 105 " 10% & ()-310% & ()-&10% & ()- 10% & () -
10% & ()- L1IO% & ()--=pdEnbC 1053 )910% & ()- ' 10%W & ()-3
%10%.8"()-933! 10%:&:()-3 "le%:&:()- \@%g%:&:():*@dEnb'C .105[: 410% & () -
210%6 & ()-3 110% & ()-F @ @O0% & ()-9 - W& ()-F + 10% & ()-DbC 105
t10% & ()- 10% & ()- 10" 10"
response to access from the client terminal.
15. A circuit design support system in a server
system which receives, through a network, circuit
simulation request information transmitted from a
5 client terminal and executes a circuit simulation on
the basis of the request information, characterized by
comprising:
a library in which a plurality of circuit modules
capable of circuit simulations are registered;

10 means for transmitting to the client terminal
display information that allows selecting a plurality
of circuit modules from said library and display
information that allows inputting specifications of
a circuit constituted by the selected circuit modules;

15 means for receiving the plurality of circuit
modules selected on the client terminal and the input
circuit specifications;

means for generating a significant set of
parameters for the plurality of received circuit

20 modules;

means for converting the plurality of selected
circuit modules into a whole circuit;

means for executing a circuit simulation of the
whole circuit in consideration of the significant set

25 of parameters;

means for determining whether a simulation result

satisfies the circuit specifications;



10" :10% & ()-F 8MLO% & ()-9610% & ()-Dt FRAIEbC 105 109 & ()- 910%W & ()-,
10% & ()- Lt10% & ()- | t10% & ()-L10% & () - RAEDC 105&$10% & () -
JOW& ()-s 10%W& ()-S&I0W & ()- 10% & ()- 10% & () -4~dEbC
105, /10% & ()-& -S10% & ()- 1+10% & ()-)10%W & ()- "10% & ()- WO%W & () -
VhdE:/ 10" 10"3 1:10% & ()- 8t10% & ()-9610% & ()- 410% & ()-2910% & ()-3
1109% & () -0cxxY:/ 10"F "10%| & ()-F | 10%4 & ()-F 10%| & () -
10%| & ()-F10%t| & ()-10%t & ()- 10" xLdE:/ "F L10%| & ()-S10%4| & ()-F
s10%4| & ()- 10%| & ()-F -10%| & ()- @il0%4| & ()->k3dE:/ 10"F F
+10%4] & () -3 means for, if the circuit specifications are not
satisfied, repeating processing of generating a new set
of parameters, executing a circuit simulation, and
determining a result;
5 means for storing a determination result in a
storage section; and
means for transmitting the determination result in
response to access from the client terminal.
16. A computer-readable recording medium which
10 records a program to cause a server system which
receives, through a network, circuit simulation request
information transmitted from a client terminal and
executes a circuit simulation on the basis of the
request information to implement
15 a function of making a library in which a
plurality of circuit modules capable of circuit
simulations are registered usable on the network;
a function of transmitting to the client terminal
display information that allows selecting a circuit
20 module from the library, display information that
allows designating a parameter of the circuit module,
and display information that allows inputting circuit
specifications;
a function of receiving the circuit module
25 selected on the client terminal, the designated

parameter, and the input circuit specifications;

a function of executing a circuit simulation using
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result satisfies the circuit specifications and storing
5 a determination result in a storage section; and

a function of transmitting the determination

result in response to access from the client terminal.



