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Manuf act RTYIQOI@ERr at us, Factory-Side dient, a Vendor-Side Server, Storage
Medi um  FWLI1RIP eFa181808n T POT Alidatas NI PEe/TPE2 Mo4nsenance of _
Sem conductor Manufacturing Apparatus Technical Field The presenf/g@vention
relates to a renpte nmai ntenance system for a sem conductor manufacturing
apparatus, a factory-side client and a vendor-side server ideal in an

appl i cat iRembte t Mamesienaaceni Bystemc efay sSemicandetctod Mdnufactayingn f or
executing, renote I nt enanc n. a semg.conduct or nuf agt uri ng ,apparatus and
a st or age'PRAYAIHEN @Fm’ﬁﬁepﬁé’&nénﬁ& %?@91”{%@? e%%" egg%gdpgﬁ %eaﬁfm’

sem Cof‘d%cPrPg&%ﬂa‘iﬁs Fiele g Nm%ac_tfpfe el Remdes Méﬁﬁ’ﬁﬁn&hc@r%ess' ng
i ncluding an etching process, a filmformng process, an ashing process and
a sputt erSdrgiqomhester Maxauftdadring Apparratusy vari ous sem conduct or

manuf acturi ng apparatuses in correspondence to the individual processes.
Exanpl es of manufacturing apparatuses enpl oyed in sem conductor device

product i i 4 cluster-type nultichanber manufacturing apparatus
capabl e gfeégétctﬁq?h&ligi fferent types of processing within a single

apparatus. | n phd préyde RivedRRH aéldses ®o Rl tabtd alht¥aaeneenspsRaaset ng
chanbers are connected to a common transfer chanber. The transfer chanber
i s al so comsesdtedductdr mahfacsuyinghapperatis adaetotytsideyclierduandcaanber
havi ng a | oad-lock functi.on. Sem COI’ldUﬁt or. waj substrat es

t
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under goi N§ -SA§c8eWieh ddeal dncap, RRRUFANSH 1 ﬁﬁSu@{nmﬁe TRMERANCE hanber .
The use oly ot AR ahiiSa IptofACHdrExdduidineitiotd Mbfiteharteeghat i on
i n sem corfduct ér devi ces, higher “throughput and”al'so in preventing
cont am nad i semidoridectopr kpasaacturing-TahPaR08sErgid sd storage ameadivoh PCT
Application No. PCT/JP02/ 04250 2/50, The structure of the sem conductor
manuf act raHGEdhsapragramy stetedydiersBbve i s bound to be conpl ex. For this
reason, once a failure occurs, the apparatus needs to be stopped over an
extended period of time for repair. As a result, the throughput is |owered.
I n order Backgrswhd Aste Yi el d of sem conductors obtained through the
processing and assure a specific level of throughput, it is crucial that
proper mai nt end¢emicareduxtorudedices ancemaspaiagturcd tbvengh vanousdypgpi cal

The T ol aaPEess ey aRFIioe 8 8 B agaChros Anant ARGH T HRCCVCR of a |

failure i&@gﬁﬁ%&%@gg Bé;r;%{twlinggﬁ%iceg@,gekéﬁﬂea%' QtiRAnkNeaRbak! em vi a

t el ephone, r the IS gives rise to a problemin at since the
vendor casemiccaanhuotar emarasaetsringeappacatistest én ofortrksppndeheen tor thhe exact
mai nt enance,, st at? of the apparatus at the custoner side, the vendor is not

abl e to preiyidual hePrasesss®r wi ERAEIIFS prafat 18 FHEPB N SARRRTATHSES o
abl ¢ 1 o : y d at
I nstance e&&%?é\feﬁ?ﬁl%@gg:ﬁtgﬁ?wdév@cé odBcH ﬁ”ﬁ%ﬁd@r&geﬁ@}ﬁ&e??gger med a

t he custone sl nce € vendor cannot taln a rate

i nf or mat i gunltiehhhtbay eddreiacturingy appkieatars capabis siraxegutingg differento
restore the apparatus. Nanely, as an .eﬁgéi neer di spatched E% t he appar at us
vendor totypssaiaf mwecesgingamwithin ahsinglek anpasaiay hale this &awe dr the

work site withqout know ng.the exact state of the obl.em t i t hout

carryi ng phpeEt, & Bty A8 REDEm ShBtEaRbe AR Bk RN e

repair my RRERITH FhNIBL@RsAbEL.Y ThERr&ASRY EHEMPESG8SSlso FdistedtBg vendor

side cannot start the appropriate repair on the failed apparatus

i medi at ewith as delivery mdthmber eviat ae spsiliryonacaum otharhbengpaviague

becones pl%%rd’-lorcis%écl:tqgn! nS'e(r)nV\f(a:E)% lfcr‘c]('rnp l{%ﬁ%?é i.e., substrates undergoing
the processing, are carried in/out through the delivery chamber. The
use of such an apparatus is effective in achieving higher integration in

semiconductor devices, higher throughput and also in preventing

VAR

*159159* o

VAT

*G00002*

contamination of the workpiece.




An object of the present invention, which has been conpl eted by addressing
t he probl ens di scussed above, is to provide a renote nai ntenance system for
a sem corirt@300®nuf act uri ng appar at us t hat FTYLO3008 , English

trans at ipgeéh e Aaabhcat PET ApliEér R/ 8425080 564pBes it possible to
provi de a proper nai ntenance service pronptly by accurately asse§f§@g t he
operating state, the state of failure in an apparatus, the state ‘of the

mai nt enance work on the apparatus executed at the custoner-side even when

t he appar at us Tlse ustedctiirea afetin¢ es¢micindumctor haaofactaroe dppntitasd a
vendor - si de server .ideal in an _application in the renote mai ntenance

system &G%T ARPVE 1y Rpunds B RSPk r HBY thHai Fraseihcengs a

sem cond Ctarj t a.stQr j e
or 00r am dlftke LGRS e DORRARE Heedy o e HopBRaROLL BN BUBHALEE
obj ect degseriodrest €aey dor &ePhIrStAélSd?%buIﬁ, tihiee tipF ut Ny dotiepsd pr dyi des a
renot e mai ntenance systemfor a sem conductor manufacturing apparatus,

conpri si mydgrf tatimprayedéhel yiehd obsemicagduicters aditaine eugh rthest one
sem conduct or nanuf act uri ng appar at.us, i s, i al | vendor - si server
bel ongt ndP eSSt anay SaR0Te: & PPESE Jevik ph tbAanERb K o Bericr) bt

sem condysier TRAIH REEWCENSE BRAALRIUSH 3R AHptaheask that connects the
factory-side client and the vendor-side server wth each other so as to

enabl e bi di r edlowesér,camubhe attypival Theairdenaacani sereivencprovided mfos
characterized in that the factory-side client .includes a data col Igcti on

unit t hatSEEBIAOBGUCIST APAEUIAFIITRE | aRPATATHSER dBr the Jelateds aRt cBRRAIEE or
manuf act %dr?%ﬁ@@?xﬁ@ééiﬁe@@reat%ﬁ&ﬁﬁltﬁ%' &Eﬁ&eﬁatfﬁﬁﬁré flgtaﬁ *baécpérfa%% mts

the status i ormati on having been collecte e vendor - sitde server via

t he net wadrdyadfeer 6b&iivasg infoefrimidwbnt thanprobleat vid estepheneefdobr shee
server, and in that the vendor-side server includes a judgnent unit that

j udges wHither This rgives Hase ciei eopgablesn imarthpdcsitcenthe prerdarusannot
correspondin t he st at informatio i fests abnor ity or

e - abnGRHRLSIYL s S et AT actels 1R Hi | BRI FUAED 48 (ALt n
whi ch mai b eRRes deNS R 8RIf1 thie aggaratquTaaL%%@%stomeE@ab,s fhé RaRdbatison of
PCT Application No. PCT/JP02/ 04250 4/50 regard to the sem conductor

manuf act undthgblppamabuild the torsédmer withoappaopriate instmcsionsnévertéft i on

unit that.receives the status_information fromthe factory-side c¢lient and
Lransni ¢ SOF PSHARESoMIERE 2128 HEERAR: BHAToI e JAIPLGOANAS RIQCEAIe Thr ough

transm t SOF Y © SRS REFRUBE B Aol HEler HeRiGH 50 .
pet weon (RETPARES, 5 R STR PR SR 01 o iDe (FRSE IR, OPAGH ERbdt

possi bl e distaimnageusate conforedatiomnarsd achar ipi@biemar dt usAsy attakeoag
| ocations. In addition, in the event of an apparatus failure, the factor
causi ng tWeneegssardy clonddimeeripi retigracthe ArPgraing. quNamslypyasediing a

e e
sear ch oftHeh@ofRt sibasRayMdvehay ldwves e tte ke kite tRRhGRIt ERORIEL the
exact state of the problem and thus without carrying parts, tools and
the like necessary for the repair work, the repair may become an
unnecessarily time-consuming process. Since the vendor side cannot
start the appropriate repair on the failed apparatus immediately, as
described above, the operation rate of the apparatus becomes poor,
resulting in lowered throughput.
An object of the present invention, which has been completed by
addressing the problems discussed above, is to provide a remote

maintenance system for a semiconductor manufacturing apparatus that




information. It is desirable that the status information include operating
state information and apparatus infornmation with regard to the

sem condRTYILOI®D&f act uri ng apparatus. The operating state information
refers t Ehgish tRirlgtiohtft PETWSHiEEAHEh NARCDfJPOE/epRa0at us. The
apparatus information may contain, for instance, various |ogs sughs@s a
process log, a machine log and a trace |l og and data indicating particle
check results, defects and yield. In addition, it is desirable that the
mai nt enarmoekesfibpossilde tonptexdde an@ropee maingenanpe weaviceypuimpilyeby of

i nformati on sel‘gct ed froman i nformation g{oughconsti tuig‘d.of i nf ormati on
i ndi cat i rAF LAY UASSCHNELHAT nAPFHAHE A EnENE oPTE pBhdAHITE ot i ve

measur s MdrahAEA"thd Osthe BEMITONHEh NIRRT R6HK" bRY ARPRY R AuS.

i nformati I ndicating normal values of various paranmeters, Information
i ndi cat i rexeicogedatotival dustohert sidg, everi ovhen i the apgpacatusds thsedatt a
repl acenment history, information indicati ng the part .inventory and

i nf or mat iTsMetsdlacationy a Hactayrsidsaflientyandon iemdarneids serveriddenldgment

unit may he sety.sq.that if j t hat ET 8 Engl ] t sl ation
of PCT Adhti SaRIGHHGE ooche) B9PEs 7aBbafmgsn Sy s M AR Dsea
upon the ypefahi nmﬁaﬁ&m&ﬁgweﬁm& ithairftenaalce0 ¢ unsséiptbdrihicternt i ne
of the sem conductor nmanufacturing apparatus exceeds a predeterm ned ratio,
if the | emgnufa¢tunisg appardudoandi asstoragh enedimmohaving theapodgramar i ng
appar at us exc&gﬁs a predetermned length of tinme or if the nunber of tines
that the LKF 8% Por manuf act uri ng apparatus has experi enced unschedul ed
downtinme within a specific period of tinme exceeds a predeterm ned value. It
is also desirable that the judgnent unit be set so as to judge based upon
t he apparBisclosufeofdtheolnvémtion sem - abnornmal ity has occurred if the

sem conduct or manuf acturing apparatus is in a_ state g,]ﬁ:[ does not t%nduce a

process down ilmnetdeste ?CIM?NCrFE? Ryt deseriped @boveqaviirsiaspechof theri od of
time el ap By : i: j udg nit _k [ [ S

possi bl e ﬁr(;%%{sg ellﬁ)?éelﬁlgﬁﬁi \Lj:%og?cﬁéongag%ﬁ%tt% a&gﬁ@g&éﬁg%é%rgoﬂa %erious
probl em oggHiconduictos MHPuetitial apmaktif, tdempeisie@ndudhdiory-side

manuf acturing apparatus is judged to have nmanifested an abnornality or a
seni - abnotligalti tgperating vaynantfagtary iwhere aapr lsshl @neausemigondigctor

OOt Bl A R ARS by A ARRR 08 PR B abaL 6™
seni - abnog MehhhXeés SHSCEariMk t RithendBh iRHRAC € nhd¥h AFERERPN fof Ofthe

instance, it may conpare the paraneter values indicated by the two types of
i nf or mat i ssmamwhductar ppramtaeturimgliagparagua rarab roneewovk | thati cormetast ed,

the judgnent _unit may ipfer a cause cqrrespondi ng to . the abnormal

par amet ep&‘q {aqtgrsaéﬁler HBF’éttaﬁ’é‘t theyen sa-rsaﬁ'a&e oV Féﬁﬁ It} PAfer the
cause of the r ' : h ] = i i . a
plurali tyttoofe ypgs%géﬂrtl%giglhﬁ; o(rg?rlg}%lr} se?delg?edﬁ‘¥%%a ggqgfglo&t%ﬁgggéti tuted
of a procgstehnis charaatidedd innthat tiec fidtery-adde ientpimtadss loglatan this

context refers to process data obtained iin units of
collection unit that collects status information with regard to the

semiconductor manufacturing apparatus and a transmission/reception
unit that transmits the status information having been collected to the
vendor-side server via the network and receives information transmitted
from the vendor-side server, and in that the vendor-side server includes
a judgment unit that judges whether or not the semiconductor
manufacturing apparatus corresponding to the status information
manifests an abnormality or semi-abnormality based upon the status

information, a database unit in which maintenance information with




. is desir
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6/ 50 individual lots, whereas the "trace |log" refers to process data

obt ai ned BEMELG3@@8ond with regard to each wafer. The "machine log" is a log
that indig 1f13§hH“eﬂ'laﬂaﬁbﬁtéﬂEC’i‘tﬁﬁplié&tiéﬂilN@WI‘PJP@Q{OﬂZS@diti0n1 if a
plurality of probable causes for the abnormality or the sem -abrmfg@l ity
are inferred, the frequency with which an abnormality has been attri buted
to each cause should preferably be referenced. In this case, the plurality
of causegegayd bto ithei semidonducher andaufa¢tunieguappgratiush isa speredf i
frequency rate attached to each cause. |t is desirable that the part

i nventor)anmQWnﬁPgoﬁ FEARYTLSHARATCGEPYQN Wnit Hhaly TeReives HhE (StREEEs to be

repl aced ; ﬁﬁqg > € Rl :
sem - abno@rral I ?fs‘/iB{taﬁth;Hxﬁggé E;e%ﬁ}fr? @??gﬁm Ftrrlllazlt I tlg{l)lz,E lﬁ&lngé%%lgieorra%?e t hat
i f the rdhstremtiznh par tthenfsetboysidef clierd. i oThrodghatkis tsyatermhewtietnt i ty of
the part in _stock js snmaller than a predeterm ned i nventory quantity,

aut omat i Enakles pbslisactionpls odagat orREISERISSIOY T86EREORN HiEYwEERor thee part

be execut i r .10 ut., tock and.if i
assured tiﬁgp‘ii%&? hgﬁ%rgﬁeaé@a%gpg#‘{l(gg\%rgleéeals\%g‘g/eg’ al\eg'if)?czoﬁﬁé,s lgosbséﬁe $§n be
repl aced idneke senhieBavieictoe aepralactufingespparasResatoferhfR RIcAERMNS.
invention provides a factory-side client in a renote nmintenance system for

a sem cordduedditiamniar the event) of gpaappasatushfailure ¢het fectert causig thg wher e
at | east e _sem conduct or nuf act urin ar.at is jnstalled and

conpri seggguﬁﬁtcérb gFI @%ﬂ%{;—}?ﬁﬁpi’uf?’ﬁ'ﬁy @g\qaggﬂ%ﬁé’;ﬁi' Jgakm%rar@% FREREt h
regard t §@L€t. u W To) p d ,ssl.on/
recepti o(r%isfjﬁigt t afle{]?%iﬁtslﬁ{tt gﬁghaeﬁg%tgs% |h% or%n%%ilfgsrléﬁa\??’rrl%ﬁﬁ%g%{r?ycgh ected
to a vendemsabaossality Hredednopon the stamsagdormiatiork atidi esndactingnance
managerrenciﬁfor thfi serg cgnd ctor manufacturing apparatus via a network
enabl i ng @i searchpfaihe atngnhavng sterddbereimpthamainteBanced to a
j udgment ig?ox‘?ﬂaﬁgﬂor mality or a sem -abnornmality executed by the

vendor - si'de” server based upon the status infornmation FTYLO3008 Engli sh
translation ofit REHeARRIb1E ahia® thiostaltGd /i RS#h 88h0inéldde dpératingt sagece
information stored at the vendor-side server. It is desirable that the
status i rihfenmaation | asididearprtedtisng intoamation or wath onregagdappar atlie

i nformation_w t%ﬁ ard_to tfhe sem conduc%gr manuf.act uri nlg alggarag#s. In
addi t i on,S“EHCQY, T ) APRCHEING s APRAFE B he of&€at PRETL B e $%ESr mati on
that an abRomARtibhYrelds RCaMH latdd TtJS'%hé%gie?aﬂh§%€@%?‘ﬂh8%ﬁé‘é’§w§? of
t he sem conduct or manufacturing apparatus exceedS a predetermned ratio, if
t he | engtThotppasahedinfednddion ey ebntdia, feninstadioet, varivarsufopst sueng
appar atus exceeds a predetermned |ength of tine or if the nunber of tines

the seni GhduPrerestaRfatt MAIne 98 ahtdsandacexiogr pBAcata 1odicalingd
downt i me \wi.Lhi LI, j exceeds a predeterm ned value. It
a{%%ﬁéwtlﬁgt egﬂﬁggg#\%h?@t a? aglfds ir‘ﬁﬁr&’abnor mal ity has occurred be nade
based upon thdnapphlitibtis itniordeditatsiei thahethee thainmnénanee imforhadioni ng
apparatus is in a state that dges not imrediately induce a process down but

may | ead 1Bslude pacctpedelver & pluraliy petyees of ipiorenatiopsealecteds fea@ more, a

j udgment . 0 S . ] | it [ Jdhe. sem -abnormal.ity
| pagment 80 BRRIRAN BrABBG i AP REITRIAN S, ShaliRE s BROGRFRE Y,
turn, shoibrbrimiglities agidetie/ B6ridispdnilitis dbkfactRle eB8Ered wifld repARI B&L i on
selected froma | og group constituted of a process log, a trace log and a

machi ne Itbg. semihbondugtpeanaoufatimining sepparatusyt indformatitrddadicatingut er
program t hat abl.es the conputer to function n conjuncti,on with the
factory- ﬂ%@%ﬁni YHesc lﬁefe\YéaJ QWS t R@%@&S‘Fﬁf’aéﬁgﬁ' .aﬁb?odpgwaégﬂﬁcfh%f t he

present idyedioh QRtyPRHAR SinforthafiBASnREh Y HAY St B B1AXUMEL €h; ram

stored therein. A fi fthggsgect OP thé1 pr eﬂglg%t irpv%nti g}n pr o%/&ltldeéagpﬁ’

vendor - siidéorseatien indicatimgthe paait iheeniwy ayd ieforhoation dadicaaigy cher

manuf act uri ng appar at us, be{on ing,to a nanager who executes mai nt enance
$

manageneAHHENANCE RELBOBRE dulduct or
The judgment unit may be set so that it judges that an
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manuf acturing apparatus installed at a factory by receiving status

i nf or mat IKFYNO3IGOBegard to the sem conductor manufacturing apparatus

col | ect edvaglish tagiglayion SEPCT AppliCResRINOIPET/JPe2f6abgoy via a network
enabl i ng bidirectional conmunication, which conprises a judgnents}gmt t hat
makes a judgnent based upon the status information as to whether ‘or not an
abnormality or a sem -abnornality has occurred in the correspondi ng

sem conduhmoermahyf hesudcngreg asgdugpon thet epersdingstathanforgnationed
therein i ntenange information with regard to.the,sem condugtor .

rmnuf act dheHg D ph g oedied e Bl seRi R PoeChuiRE ves ¢ he
status i j t =S [ a ' [ tion
or “an i netrtaaras et Y pract AR e, B NEhyEDE T THeph EATL
stat us i downtimorofi tet uskmaperdidtog statdfacthdngabpparand axeaeds us

information with regard to the sem conductor manufacturing aﬁg‘arat us. In
addi t i on,Predetermingd dsngthnatf time @ At ohen caumbesr eht Higies déaidéhene type

or oup conatiebghcdbr RSN eE RERARRS R P AL ty by "
abnor mal iddwatigie withis 04T §5AANRE Periedr bECtihe Reedses Prédetep@dhedto the

sem conduct or manufacturing apparatus, information indicating normal val ues
of variouwalparaneters, information indicating the abnormality history,

i nformation indi.cating,the r{, repl acenent history, information indicating
the part | nventdsyASAESTahatttn odROERISR} ThE b HtcrhmBetpartBfin)
schedul eSyasthie Uptio R apalra iRy i?i?oﬁ-ﬁéti%ﬂ that altsdn'i'fjgﬁﬁo%ﬂ?&tli Nhas
abnormal ity has occurred based upon the operating state Information if the
rati o of eowanmhed uf ethed semiicoredaétdrhenazenfactnringt appaeanisads ini agstapar at us

exceeds a_predetermned ratio, if the |length of unschedul ed downtine of the
sem condudasr degs dofcindyery aa ppasessu sosnt dayaediately bk mayeleadigt & of

time or if t n r_of ti t ' t or, .act ur i

appar at usIS ’f?ggg%xﬁge@?leﬁge L#\ngrﬁe%ﬁt}%a&e tﬁglL%lgggggEngﬁfﬁ%&'{lfggng%?iﬁgn of
PCT Appl i jeallginéh NewniPGR/ 8 2M2RE, 9 39 sisumlicn®s whkbi Srevenbivel désoner i od
of tine exceeds a predeterm ned value. I't is also desirable that the

j udgnent agdinsba process devn befanggr sbriows pdNemhecesar at us i nf or mat i on
that a sem’-ablnor mallity has RELURS d.Iif t he sem cgnd ctor mar}uf cturing
apparatus is i ¥ sHaPe dFREEPINatod! i thEuSETHCBR blgg%r JoGEMY 38el y but

may | ead 49haraR19CESS jHfIpedaStR hake Rebindsaid t LAE §baBsRRdityt drS &l SO
desirabl e that if the“sem conductor manufacturing apparatus is judged to
have manidemi-abnanmality; el jydgmeants emiit adinfier real prtopabidecawskynefntheni t

i nfer a pr.obabl e ,cause qof the ab%ormal ity g{¥the sem - abnormal ity by
conpar i nARRITABHE 0%sthen  SREAPHOTBRIEY &Y | GRTBRAENE N ARRAIGIVSS t er

t he abnor;nal i : : j ' 1R nce

i nf or mat i%#.’ }rf‘%{ulflé %@‘éﬁlﬁg‘g}lg@aﬁggﬁwebéféﬁrﬂf%@gf ?\ﬂ%r ma é%ﬁaltr@eg} ? %gi nf er

t he probaddmi-abuseneilityhis deteoted! with ehet hRiftsHaredonfordtyom.ncFede one
type or a plurality of types of |og information selected froma |og group
const i t utiB§taRce, Hr Brass somgpare, the spargrpgternyaliasindicated py itheatBoural ity

of proba S the [ It [ : .-.abn it re.
inferred Wy?ﬁ g aqlfrlglg%%ﬁéyggt a@ﬁ qu ﬁnﬁ%}%ﬁ%rrﬁgﬁ?{f%&ﬁgg %{S 3@%@#‘{&# ixlt? %gd Sto each
cause shogdtdchel,’ eerjadgntent tiratdhhiOthfet ta icanfiRs bbﬁ@s?oh@@ﬁgtﬁbe tRart
inventory information be referenced 1f it is judged that a part needs to be
r epl aced aaeumabparametgr.obabl e cause of the abnornmality or the

sem -abnormal ity that. h beep inferred. 1t.is alsp desirable that if the
ref er enced parI& lisna‘é?l‘trﬁsfﬁ iﬂﬁ?‘grt t *BRATAHYS: RHosmatian ey fadrdes, tBe ¢ he

part in Sifede thl?éf%'Herrrﬁail?t?r 6’5 Pﬁ@%@hﬁ%%ﬂ&ﬂnhﬂ\éf@ﬁ?ﬂﬂeqﬂﬁ@%g F&cgaé!t ormati ¢
order processing for automatfcal l'y placing an order for the part be
execut ed.pléwraligt hofispgsds obf tlog pnfsenationvesdectedpriovindes dogogpodipr

program that enabl es_a conputer  to function in conjunction with the
vendor - si¢nsiiiied ot dregess loge 2 trepcalgge@nd |4 magninenloga skhent h

aspect ofv{ B f3EMh HRECOSA Mkt HefMIES pRodlY AdEa TRAAMBL Y ' Nigied Y
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10/ 50 conputer program stored therein. An eighth aspect of the present

i nvent i oiFT¥c030@8 a net hod for executing renote maintenance on a

sem CondlEFﬂéglﬁsmmﬂsﬁlﬁtiuhl SPPET RS plicktion CNch’@ﬂMP@Q(O#QSO“J unction with a
factory-side client operating at a factory where at | east one seggg@nductor
manuf acturing apparatus is installed, a vendor-side server belonging to a
manager who execut es mai nt enance nanagenent for the sem conductor

manuf act dundinjdappdets, swharehsathet'teade loghtrefersnte process dadacoltaineid cli ent

and the vendor-side server wi.th each other .50 as to.engblge. bidirectional
Commin; o APER, SN IR ERLt 18 S BATE et Rb AP AcRr doe iy adpadhet | ont

col l ects; i r 1 i egar i copdu s |n turing
appar at uslﬁztajl?fS trsa%%i ?E%%gh%mt %é{tht;cg igﬁfg}éngﬂs}g%roﬁg\g} ngngegﬁag% ’egie to the
vendor - siplaraBtyef prolaableecanetesofor, theteveaismaliey venHorsesidabrermalitgxecut es

a judgnent based upon_the status infqQrmatigon and i ntenance i nformation
with regdg tlﬁ?qrﬁ%gseﬁheccfﬁ%‘é?’é?y - () ﬁ"&?hn@na;?ﬁ?oﬂ%méfs has wWReERer or

not_an abnorgpkistodladh SlTks NENAALIYCNAS RCFUEFERLA] BeapRrLagpoNdi ng
sem conductor “manufact urrng apparatus an ansm ts intornatron rerfecting
the resulthe glurhliey ofdai®es rhay threiddeatdd/irs tH€ oelee bl frdduentyd@ithy abl e
that the status infornmation include operating state informtion and

appar at usspeacifae fireguemoyi nate radtaehed to eaehg@vseonduct or manuf act uri ng
apparatus. In addifion, .a ju nt be made based. upon t he oper.ating
SPhe i nfor multah daszEtlf e dPRare S JRC TP BT AtoT, R Telgreat gt I
unschedul; i fat ! f i r ceeds a
bt edet er i ned b R e R DA aakr T RS Bttty

sem condumzuse ofathd abhormaditpprahet: semeabeedsnaityr thoetleasbeed ihéarged. of

time or if the_ nunber of tinmes the sem conductor. nanufacturing apparatus
has exper RTINS o e i CAEIARIET 85k ifhitglea refrenced |IRaTGt KOYR

Frveosoognto HERER At Miat the quaaly, B the Bakc I Sl a8 0
11/ 50 sendhaab R0 pired éteyniiaedoftientesy Tarmil@ basesmbpienofde pPOSESHING

information if the sem conductor manufacturing apparatus is in a state that
does not formawiommatiallyidileeing pnoeedsr frowthd rartdse eseeutesl. a Pinceese down

as a lon riod of. ti el apses, It is .desirable that if the sem conductor
manuf act (FATY SHpALETET (€0 BBAGRH vl SHOUE T Rl ctomreduHtTan th%0r o
sem - abn%é&'s!shify ﬁaﬂé%@'a%ﬁ%‘sﬁraﬁfaﬁlé,e aa??f R e %plfa'&@d quickly

sem -abnormal ity be inferred by conparing the apparatus information

obt ai ned whnsdvert negedsefiyre or after the abnormality or the

sem -abnormalijy is detected and the maintenance infarmtiqn. It i.§ also
Gosiabl e ¢ hatAI6eOps: ESPRUGRT oS FTesERhIRVEACER PErrERcqstoysife”] naged

that a p ee t I t@?ﬁrﬂcp pfqbakl e e
abnor mal ia(‘g%lergr ﬁe a‘s)e%EErgcﬁﬁorrm 1|‘1ty t a(%j %gg’{‘%genfo?nf gr rse%(ﬁ}tﬁﬁl&;jdcdﬁb?i on, it
i s desir ablagufheturihg t dyspareftaseekichpaperateseat o Yactorpr whietrort hadistat es
that the quantity of the part in stock is snaller than a predeterm ned

i nvent or yoR& spEHEgNdyotmmenfaearng anneyatug is dpstalleshandcamprisesci ng an
orderf or, ({1g PR BERSABRUK U0 P ARPRSLAlarldie wAE S80S, DY §RET ON
provi des a et hod Tor executing renote nal ntenance on a senrconduct or

manuf act uWdriftomRadtat Whah ofdeurEapbpsharaned aind a8t trafsiibSiod /FUeé SHIGH - Si de
server that nmanages a sem conductor nanufacturing apgar atus installed in a
t

factory awditathtntnparasnitssihue statuse informatien duaingt beemiadilecked to a
custoner-side server via.a networl§ enabl i ng bivgjlrecti onal cog;?ni cation and
manages t WS UsPiGrePeyeqPLRPEHE P P FRANABHL MENOEXFCELCH CRAIHERBACE he

cust oner - $iale SRR 160! fRC e rRRBARCYST | ALAIBEHRInE h&%gbﬁ&ddédﬁ'ﬁa oger ating
state information and failure state information wth regard to the
sem condun¢twonkeembdblingrbidgeatipanhicommnstiehtied axd trbeeivas tinfornaatdon

mai nt enance state inforpation indicatinhg the_state of maintenance conducted
on the sdflateddder ¢ hégmaefupnngalhp@ﬁnaf%ha Pheaf ROB-9PRREMAIHY S t s

the collegldited by the vendor-side server based upon the status information
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12/ 50 apparatus information to the managenent-si de server, whereas the
managenerRFYL@EOG®r ver ascertains the operating state and the failure state

of the sa@mglostdteirodlatibRldfRCTIAplicitisd Nl PENiIPHL /642660 of the
mai nt enance conducted on the sem conduct or manufacturing appar atuss@t t he
factory based upon the apparatus infornmation, selects an optinmal corrective

measures fromcollective measures stored in a database and transmts
i nf or mat iagi Mrinéenange inloronmtien storast akthe venderside sereen he

cust oner - si de ,server. e d descri.bed abave all o t he nagenent side
SO bral n°t he IE35 esinablE Ek 198, SER05 dRFepBRBOR Meadf stk fne dolE n: °h
renote | ' :and e&zﬂ he; t s t ur af el

ascert ai ﬁﬁt ﬂéﬁé!%lg{ie Tg t he pp%?lél%us.l I'n agdl ti oﬁ{lﬂ‘gy 1%ﬁgraen?{)ng}ﬂtiﬁe

dat abase semdicoadmuator atamgfadtaring appatators. vila ddditioet, wojkdgrmbat apay mal

corrective neas reis:) can be indicated to the custoner, accurately and
qui ckl y. BfhefadfopPragdt HiPoRt #BE8 RRYANE 8KH6e, Infermatigas gl @R hat t he

”a”age”e'}}b'r'rf]%r?ﬁ?ﬁ@f Yals. Hgérﬂ]%—ur@fij Hdtgféepétigaﬁeﬁn‘é@ﬂ@dﬁf%%[ %W#g?ﬂ%”% t}ﬁ]é ate as

t o whet her sem C ctor nmanufacturing apparatus eéen handl ed

wi t hout  edengicoaiduidier heahafactanthgd Appatrdtudexcedthsa nedetdrmiried ratio,
handl i ng t he_seni conduct or manufacturing apparatus, the managenent-side

server trdhndhet lemgbhneeli ounspheduledg downtdmel abasheessamigendudten to

LT R R R O T R e

e B 0 SO L 0 TRy A e

sem condwexperiamnedf avtsohiedmlegpdownitiane Fv@ihif s spesifleeiengih sofdéime ew of

the sem ce(g{ré%g tsoe{ predetermined value. It is desirable that a judgment that a
semi-abnormality has occurred be made based upon the apparatus
information if the semiconductor manufacturing apparatus is in a state
that does not immediately induce a process down but may lead to a
process down as a long period of time elapses. Furthermore, a
judgment on a probable cause of the abnormality or the
semi-abnormality should be preferably made based upon the apparatus
information which, in turn, should include one type or a plurality of
types of log information selected from a log group constituted of a
process log, a trace log and a machine log.

A third aspect of the present invention provides a computer
program that enables the computer to function in conjunction with the
factory-side client achieved in the second aspect. A fourth aspect of
the present invention provides a storage medium having the computer
program stored therein.

A fifth aspect of the present invention provides a vendor-side
server in a remote maintenance system for a semiconductor

manufacturing apparatus, belonging to a manager who executes

maintenance management for at least one semiconductor




manuf act uri ng appar at us; FTYLO3008 English translation of PCT Application
No. PCT/ JP02/ 04250 13/50 FIG 3 shows the system configuration adopted in
an enbodiFEAL03008 he present invention; FIG 4 is a functional block

di agr am @Englich erdiglhfiBAtofPCT IR Pliaa NIIVRUT ) IPO2FO425D presents an
exanple of a transm ssion data i'nput screen; FIG 6 presents a cg/sg)(l)ay
exanpl e of the status information; FIG 7 presents an exanple of ‘an
operating state information display screen; FIG 8 gr esents a flowchart of

t he syst enappéaciuiring appatites installedr st entfaciorngnby Fe@ivihg asupr ocess
par anet er.s.and t.he ntities of the indiyidual gases; FLG 10 presents a

F L owchar R R408 JtH Tegar(l do, s SERiTRRACTon RADLIR TG SPRFEARIS and

FIG 11 If rdiqef rlel edql third
enbodi maéll!:rtoj?l%%{é%ctP aﬁ}/b%eg or C%‘r:lrey(fﬁnééﬁdﬁ[fyé:aﬁ{eﬂ?%seﬁei %{rﬁ%ﬁ)e(%?éjoh g\?\nbgaﬁfs an
expl anat iearalding Heidpreetionad dcemmdhication ofwliich poasprites nyejudgnengi ven in
reference to the attached drawings. It is to_be noted that the sane

r ef er encdlitinkat| Makes adsidgreent basedpenent hastbis ifosmaiomasate y

ana. t e STRSERE SRl o HSHaRly, 6% WEFR-aBabiifiphy 1Y BRRGHRART "

expl anat itbe ddiee§dnding semiconductor manufacturing apparatus, a database

unit having stored therein maintenance information with regard to the
semiconductor manufacturing apparatus and a transmission/reception
unit that receives the status information from the factory-side client
and transmits information or an instruction to the factory-side client.

It is desirable that the status information include operating state
information and apparatus information with regard to the
semiconductor manufacturing apparatus. In addition, it is desirable
that the maintenance information include one type of or a plurality of
types of information selected from an information group constituted of
information indicating factors that cause abnormalities and the
corresponding corrective measures with regard to the semiconductor
manufacturing apparatus, information indicating normal values of
various parameters, information indicating the abnormality history,
information indicating the part replacement history, information
indicating the part inventory and information indicating the
maintenance personnel schedules.

The judgment unit may be set so that it judges that an
abnormality has occurred based upon the operating state information if
the ratio of unscheduled downtime of the semiconductor manufacturing
apparatus exceeds a predetermined ratio, if the length of unscheduled
downtime of the semiconductor manufacturing apparatus exceeds a
predetermined length of time or if the number of times that the

semiconductor manufacturing apparatus has experienced unscheduled




FIGS. 1 and 2 are respectively a schematic plan view and a schemati c side
view of a multichanber-type manufacturing apparatus. Now, in reference to
FIGS. 1 &#IVIN300@ overall structure of the manufacturing apparatus 1 is

expl ai neEnglish feaiEAHbACGIUPCTA SPRcH 6 Nok . PET] SPognd48se0ond | oad- 1 ock

chanbers 6 and 8 and first to fourth vacuum processing chanbers 12, 14
and 16 are di sposed FTYLO3008 English translation of PCT Applicatlion No.
PCT/ JP02/ 04250 14/50 around a vacuum transfer chanber 4 via first to sixth
gat e val visswiBime widinraspecifiopesiod dimamroeets anpredetemnibed valuec! udes

a transfer .arm 2 that .transfers a rkpi ece. such as a sem conduct or _waf er
W The filfds 101 {%Plegtimrﬁ%&%g@ﬁ glewarsib%ﬁst £9, ag Jo fgenBased ar e
chanbersl%ﬁt% i C i Qg 3

sem condu orec\l;\llgferl eﬂ?ﬁév&\%t%;)égﬁﬁ ?fr%glta E%%dﬁz%ﬂc%n%&ﬁggyﬁggiﬁm%%@ Cél rg%% 8 are
provi ded if dhassdmicamsluetor haaswifachndng tappavaitas ¥/ irs o statef gidtedobst ween

the vacuum transfer chanber 4 and the outside, where the pressure is at the
at mospheriQt inddies @ Prpeces dows Iramediately hwlgmaielaadetys arrrosess gown

at nnsphera% mg}f‘?@ﬁ?{bﬁ%éﬁ%’éﬂe%ﬁsﬁf er chanber 4 at a lower level. A

pressure adj ust echant Sm constituted of a vacuum punp and a gas
suppl y systemltsigrfy¥bdadsitabRy thae if the aefhic6AANEtdOANaNRE,chtaPers 6
and 8. Wth the pressure adjustnent mechanism 18, the pressures inside the
first andpparatds| dad-judgedchtonbbave 6 madifgsteah ba sabnarmadisy r atrl eal evel s.
In addition,.the openings,on.the atnospher.e_.side at .t first and second

| oad- | oc kse@ilu‘é?rggpg%@l%digf’ Hndgment undt dpfen @ ﬁ@ﬁ’@g’?%l%&? \Hr}t H€event h
and ei ghtdha348aN& V% adh Lvely, yagﬁﬁ s @

seal ed state. q%e atﬁn@%to opfe:'%})({:llgglggqﬁe ircg?ﬁ?%ﬁgi%gﬁ%]h g etr\?g Ves Gl
to (8 ar eénfxenatier dhtaimed imrhediatalyvbefolre nandfierc ohs tabindrnmgityher gas e

val ves up/down, with drive nechani sns (not shown). It is to be noted that
FIG 2 sml-eheom@glﬁxcnsuﬂpprgctagpanatw IM@iniesgncen informatiqny, {hast h
vacuum preessiipgaediamher il . 16. e, t r t kRt enance
system foc%csa selgn' Eondtlg@?oépér%%%t#%cfurl %ghd%%rga?%%e%smaéﬁﬁévg?irﬁmﬁgl irst
enbodi nedare dhehabR@RINAlItYedH t1 sanfl-dhieormhligs ireeideesné Rypborr £not e
mai nt enance system are explained. FIG 3 shows the system configuration
adopt ed imuraktyendlodiypest .ofA lpgctinformaiien wielzased erffemnduclag sgeoup

manuf act ured,..i ser _of sem conductpr nmanufact yr.i ng appar at uses.
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AL the factoryr 1008uIRYi 6Ntpidithils CBAGEEE UrORnERABACHIUIII oRPREE a1 Uses
e er through a

102 and 104 are installed and connect W th one anot AN
(Local ArsemiNebmoriplitfFaotoinfesret)he frequeb@naeadhichashngbaonhiating and

sem condyct oy man turing apparatuses a me simlar, structures. It is to
T e R ] S SRR e oty ih,

appar at U%gs%ééﬁé@a'el g @lhE hgaftnﬂwe!rﬁugé, ihi*&}faapsﬁ gagofeferencedl%?t gy vary.
A vendor 200a executes mal nt enance nmanmagenent Tor e sem conduct or

manuf act yudged ahiparaapasesaecedsttal bedeplacetiehisal apoestidProbable d8Qke - . . ,

100n. The vendaqr 200a_is emi pped with a server 200 and conputers 202, 20
and 206 WHiths ahnorBalibeerdhaisemionknarmeality that bagrbeen infermnds e Ihés wor k.

The conput ; 20 be, regarded as computers i.ngtalled in

i vi dui S8 BsgRane g N i PR BRPEIT T Bin EOPR AT &RTRIST 2004,

and the nuaeaheofuaHSity GINEHE Bast it$ S0tk |isndhadet Ahbll 8 SXAREAidLE client

100 and the server 200 are connected with each other via the Internet 300

whi ch i s lavertoamyrquanints ctutegatie order processing or abitodimaditaillynplacing

conmuni cati on funct i%%zsi! bl ock di agram of the client 100 and
in

FILG. .4 is
the serv@? SERET %OIII- the, gax&?l&egpﬁmu gle client 100 is shown as an
exanpl e, al t hQuadixihe e kt tord [ a
client operating ther%i@%‘#@c}l{ﬁg %lgec%#&-@g:tdieh‘%ht{ecﬁf %dﬁ?%%%d%niﬁgfa
col | ecti grognam tHat eaablesranteripauter eoefuinotionnint cdAfureton wWithptleey unit
130. The data cqllection unit 110 collects status_information with regard
to the s¥FNEORRIAE errehachiewad Hy thedalthr agractioln additiond a seventte over

the sefPEORUIEE tcrkghae i I addition
Cem conasraet ks Br et fuyshart bEbY R APHAs BpPtiyPalb B 5 mat i on,

apparatus information, failure state informati on and mai ntenance state
information with regard to the apparatus. The transm ssion/reception unit
120 transmts the status information
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havi ng been collected to the server 200 at the vendor 200a via the Internet
300, and EINElg03@QRi ves information transmtted fromthe server 200. The

di spl ay ubnglisi3@raiisiptiapsoVPCTAISpliyReEsn No.iPEDy IRORP04250e server 200 at

t he vendor 200a includes a transm ssion/reception unit 210, a ] oSG Nt uni t
220, a database unit 230, a display unit 240 and a managenent uni't 250. The
transm ssion/reception unit 210 receives the status information provided by
t he fact IOBHERT Brogram [sporeghthereimsni ts i nformation or instructions to

the client 100, . The judanen Wt 220 kes a.judgnent, based on sStatus

i nf or mat i on ad'} oelglﬂg? ﬁ%lpegf' Cﬁo CaRTE r’rﬂﬁein[t rﬁ%’§°8’g§]t9§r?etale¥ﬁc_’cti Hér .
corres pOfE@de@&tﬁ\%Jaﬂ’e%é'& ik %Rk thSeauabfniaéﬂdue?dwtrﬁag%?écﬂdﬁﬂ%m I on
such as factors that cause abnormalities and the corresponding corrective
measur es appdrategarto te iaddiptedua ¢ympematiforapwithataifastonyesidel clishues of
various paraneters, apnormality histories and part_replacenent histories

cor r esporfREIBTNE #hai lacker Whssa rali lgast ongasemicpndiicioy manstaeturdng and

dat abase aresng o s ANl Fondde SdY Borich ERREK e K0S SRR AT 1+ 240

di spl ays execuoes tynemtehanetor ngldreigenidiet mafggemghe Unédmrihdiritages
various types of information, executes processing based upon the results of
the judgriBANUSGIAIRE apparpius aaghantetyyenk that gaaneetsuthe fagtorysidens to

conduct r a h abase unit 230.tao send potices to the client 100
and rel a?cé%%geé'gfit %E%it gergﬁ PN | TRECT AVES egcfmo OfHBF e rfts es?ar‘?ﬁ €of the
appar at UshHiERRCRbhAY condrfiniBhabiat TANthe F&nobe RhEARARHhSNRR SkeRbhetRE an

i nput screen in which data to be transrrittecci) by the fa(rzlt ory-éﬂﬁge’ c}lq‘lr:ent 100
are ent edfedtoryhsider aiemits sioblectint statnsa igforematieni suitbluatgardanwf gl uri ng
appar at us i ncl u%e, for instﬁgce,, the serial numher (SN _serial nunber), the

appar at uSSIIGENCReER) mMAIgsturingy apnasals andi HEINSERES dhearstatds st at us

Tool St : t f ai : - YL0O3008
(Engloi sh ? %lans %%?gnﬁ%? Iﬂ@%ﬁlﬁ%? F%&]neﬁﬁo%k’g§3§’§g% bﬁég{?ﬁ% Zvda( er:rme‘nt)
and the pestsmrkelwhérdad Ehe pasrsdoralsidd)serteGexBenteds enfadgmeertabised of the

status information and the apgar atus status information, The status
i nf or mat (4RPR 1BEcsadds ipéorpatian apd shaintenemaeninfappation witk rggatd Ti ne

operati S e | ed downti ar, Unschedul ed wn
{ohscheddPaheasiabrish bR Ete BRI o8 ie PBEIFPE MRt e

stat us ofaBErna@RG’ Bt Us seil AbhbAhate) dds obedBles iﬁwrﬁpeaf&%génam ently
inthe UP Tine state may be a PRDCT (‘production) status, an STDBY (Standby)
st at us orseapicBRANICtoR iamaactupingt apparatrs agpdr ttarsmitsr emfolryndtion he
Schedul ed state may, be. ynder goi ng. P E (routine cleanin or PMGRE
(routine’ F%ﬁ@ﬁ&ﬁ@é}e.sut}‘f%%H‘f%n?ﬂfttg%gﬁéﬁmiﬁlgﬁ Qﬂ'f\ﬁﬁ _stg'.J ;te may be
under goi ng Fl % hodesirallfiedhil thEBabls iAfdnitlioh o 11.?@@'0 fBlihk Sthig us or a

WAPART (part-wait) status, nmay be undergoing P repair co ted in
r ef er encenfarmiopr oeadur epparadliy oinforndiéon n witPROXEatdr otess tiown)
status. In the xag&:_e in 6, "Nonschedul ed Down" nore_ specifically

I G
refers t GCBRPERAYVC P‘&P&Wg@tt‘df%. apparatushe Ig Raditiony asiudgment saamt i on
el ud ) : ' ' e (
| the: efodl ity BaBhD e (BRE, UbelEing o @RRe RN Eb8h It it | on

inthe e diment, 1t may be const r us’i

or the aparamslityt hssocdiednifithe PPl héchddwkadowitimeesAtheg state
di spl ay screen brought up at the vendor-side server 200 based upon the

recei ved SeRUSPREVICEPE Manyirstysingeapparatugagxceedsd pradetarminedofatit a
entries, .th or,responding . a ratuses ;,and .t heir statuses are indicated. As
a poi nt ernti §h§| a%gggabveqj gugggﬁ?‘ﬁﬂ:edgpgg?”ﬁ%eanﬂfc&‘é keﬁfmlr?opﬁiéfctﬁp’épl ay
screen, Qﬁhﬁuk&ﬁu'rﬁ{g)hﬁia'ramQ%xb@%@@%&é&é&rhﬁn?fl?‘éﬂ%&%% @hdlbsRtay for

review. The operating State information is primari u to execute a
j udgment tha abndraradf tiness dbeuserimpriductppanahudasturing apparatus has

experienced unscheduled downtime within a specific length of time

exceeds a predetermined value. It is desirable that the judgment that a




The apparatus information with regard to a given apparatus may include, for
i nstance, various |ogs such as a process |log, a machine |og FTYLO3008 .
Engl i sh tHBALDIPOSBn of PCT Application No. PCT/JP02/ 04250 18/50 and a trace
| og and dEngishdiaslatignpErPCTAsplickicae No. FCT yJrOY/03h80pr ocess | og
refers to process data indicating the values of various parametgfs@btai ned
in correspondence to each lot, e.g., the pressure value of the process gas
and the average, the_naxi num val ue and the m ninum val ue of the RF power

val ue andefbeabneenaiity hasheerired badmadedased amamtthey apparetas t he

apparatu . refers 1t roce ata of each wafer, obtained
over pr eég{o&%ﬁéﬁ%ﬁtf&g%‘en 1859?1“§%‘P&’%“§§?§?9“§&%RB¥% ’z?pﬁiaﬁaﬁt@ge

i nf or mat ithat i dodd heRhidnedsaely n8ues W ?r@cééﬁjﬂw}i AR iy Prappkbe, cause
of an abnormality. The failure state informati on of a gi vén appar at us

i ndi cat espmhess_daw a$ o wngiperiod aftémepglapaesis. The nai nt enance state

i nformati on indicates e state.of the majntenance condu¢ted on the

appar at us at Bﬂés SQEP'@ .tll§“'flt ifgt%swlqm@ﬁctpﬁamaw%%wrs%@aﬂaae&léﬁ ding to
t he presegt:., j t [ [ipformat Lon .1 ' art of

or an overdroRartd Rave RrARSIA 0 ot N bR SO B St o o

i nf or mat iprobabie canstasicthe tbdraidlityeor eHe senti-Abdrnfalitfchd infraéd® to the
various failure states, whereas PMCLE (routine cleaning), PMGRE (a routine

mai nt enafefompaxingsthe appagatuy infaspration obgainedianmedigpgbybeioremer wai t)
andPROCI; i epal.L. .| nf.Qr ce to the procedure,manual) in EIGS. 5
and 6 rel g%‘ﬁ’((aIJ ?gévgrglhé)ﬂ}é&r%’la n gnﬁﬁ%esesr{lgtaé 'orﬁ@(ift’y f%ed%ti?fzﬁ%(ij ad‘&%p }é‘a to
execut e nrpARitenaRCH! RiToRGALRM. SRS Al edirdBlBUiRa! hé Qﬂaﬁpﬁﬁfe@&aﬁfs by
using the system achieved in the enbodinent is explained in detail " n

r ef er encénfarnmt@®n e rifererseqet dsitns sudgéed shabar partfnedds sy bearapdpesdit i ons
executed,i n the enbodiyrent. The data collectign unit 110 at the client 100
i nstall e(Paaq‘Fdeabllﬁ’opacttggy E?ﬂ-li?ag%l?s FHesSet & usa?"ﬁf (ﬂ’t?fﬁqlirﬁﬁﬁw t T et d to
the senm gRpdUSHRS rhA9 BRRAN c o:.t he yeli t hr ough
the LAN (step Slorlr)ﬁ.aﬂ a?ﬁltageltlggf statlﬁgéf?ﬁ or ?rﬂaﬁ%é\ﬁ%cr){ﬁt%i %sdgﬁlerg%%%r ating
st at e i nfthatreifi thee arfertemeedp patrttinsehobyr iafdramatibhhindicAEHIBEE gl i sh
transl ation of PCT Application No. PCT/JP02/ 04250 19/50 regard to the
corres por%’:%lté(p%faﬁ%ﬁ Parhdn fdeekiigesmaler than apredetarminesf Brveamtpn havi ng

been col | A . 1ssionireception unit 120 to the
cerver pobaftity, aBRIA HiSE: Boldeihk 158 ALshafifaifPBldag i brdgd

i nf or mat ifenthé peet bedheduded. transmtted in steps S 101 and S 102 over
predeterm ned time intervals, e.g., every 5 nmnutes, in the enbodi nent.
However, the pg¥édetleraspesd of thei presend| vemtidie Bovidengesnethot Howr

i nst ead %f %gg%nutes t.o facil.itate the managenent .or, to | essen the | oad on
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corresponding apparatus.
that manages a semiconductor manufacturing apparatus installed in a

factory and a management-side server that is connected with the
customer-side server via a network enabling bidirectional
communication and manages the customer-side server. In the remote
maintenance method, the customer-side server collects apparatus
information that includes operating state information and failure state
information with regard to the semiconductor manufacturing apparatus
installed at the factory and maintenance state information indicating
the state of maintenance conducted on the semiconductor

manufacturing apparatus at the factory and transmits the collected




The status information transmtted as described above is received at the
transm ssion/reception unit 210 of the server 200 at the vendor 200a (step
S 103). BASEDIMIH the status information, the server 200 nonitors the

st at uses Rxiglidie teppaa bt s PECOVA pplicainn 0rRs KCT APPS PgA250he details of the
apparatus statuses being nonitored can be checked in the screenl?;jmm in
FIG 7. In step S 104, various types of checks and cal cul ati ons of
paraneters are executed in order to execute the abnormality judgnment. Next,
t he j udgamarabins dormesion do the mimrageahent sjdelgeemer,( sthegress1dsg. The
followng is an explanation of an exanple of a  ethod that be adopt ed
b the ASRBRARPTEN TG RSP, ARG GUGNETE QRCTRIN SURis Spi! Het fafure
abnornal i c i i S e u upon
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met hod ofthehemabrenamicet yconehlgrtedt or tthe gemijeshdhetoranmahodicriring has

occurred if the rat :stg]@of unschedul ed downtine to a predeterm ned | ength of
time excARPATAtYS addheiachey based uneh the arprratusiafprpatipneselestsi ned

| ength of_.1in®.| : d rmped ratip i set_at 20%
it is de&%éﬁﬁ %‘Jﬁ%% ch)%ra t%\‘c;?r rrqg#i& ylae%'agtogg cgél?éeicgi‘%f %ﬁaeé:{]lrg%ﬁﬁorgﬁ thet
unscheduldabavdtan® trafhidMi®3 A rianation Nirdisaghat {0 sefedtéd ApkéGa i on No.
PCT/ JP02/ 04250 20/50 exceeds 1 hour. In order to enable the judgment unit
220 to eXeeasaresuth thg gushemer-side saveer The owmthodadescribedt abave | ength

f h | ed ti ithin th det i ned | t.h.of ti. dth
atio of B 4REIRBAEEMST Fidsola BERE RE AT MGMBRHOB! S1ihe. 1 n
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| engt h ofmanagemienrt sides tarmenratsdp dsceraindiicestataef thenrgigaratusi nmis set
at 1 hour, i s judged. that, an %gnormality has occurred if the | ength of
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exceeds dndftetedito thel destohsr acairnel, amtiefuitkey. predet erm ned | ength of
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judged that aWhsRordepting the methad describedeabeysar it issdesizeble et
unschedul % downt i ne 6tt_i.ges or_nore wthin.. hours.bl n Cgrder t o,.enabl e
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Brief Description of the Drawings

FIG. 1 is a schematic plan view of a semiconductor
manufacturing apparatus;

FIG. 2 is a schematic side view of the semiconductor

manufacturing apparatus;




apparatus type and the like. If it is judged in step S 105 that no
abnormality has occurred, the server 200 continuously nonitors the

appar at uFBYlc033@8. If, on the other, hand, it is judged that an abnormality
has occurggglisia tRirpdlabibs 6EPeT @%ﬁ&@ti@f@mmdzrwpo%oﬁbsw ed by conparing
t he mai ntenance i nformation and the apparatus 1 nfornation obtai ft?f’so

i medi ately before or after the abnormality is judged to have occurred
(step 5106). The mai ntenance information stored at the database unit 230

i ncl udes fact dl&.thahowsuthe apstenmebnfigesativor adoptedcior ansgmbddiment o

i ndi vi dual, appar atus .types, normal values of various paraneters and

abnor mal iqhF iE‘i%FPZénégﬂuB’ait repl acement histories stored in
correspondenc he, Lngi t‘ﬂé&"i‘z% . di . S

i ndi cated by lteﬁgg?v%ri:asohsﬂ%rgér ane le?)g&gér ?%%Fﬁ%gr éﬁ‘ﬁ%&t%ﬁt%oéhrﬁtg?@ﬁﬁﬁ ues in
t he dat ahmeeehy ifiwdretiemci ng these data to identify which paraneter
indicates an abnormality. If a paraneter indicating an abnormal value is
det ect ed, the IH&usepresentsponexample aftte tranmminsion sadadnpntissreerier r ed.

Various types | ogs_are included in th arat ys i.nf.ormat.i on. For

i nst ance, the @Q'a@r&’f%‘?‘e%@@s qﬁﬁimaﬁci ﬁpﬁf‘es’{#&ée‘g‘)qrﬁﬁhﬁﬂy be conpar ed
with the corresepndi pgediitdhny 8kHASHIE! 8f 8h | dberaiRgY stite MY RRAFa N t NE
dat abase. Then, the paraneter indicating an abnornal” value 1s estinmated and
t he causdligplayhecrgenornal ity corresponding to the abnormal paraneter is
searched in ttﬁsgaéjabase. An abgg mal i.ty judgnent can, be executed in a
similar manner Presetsed floxchars of the sysiemRpetstionsaexested dgnnt |
data obt g edNodVsEad N the data in the process log and data in the
trace | og may be used. 'Alternatively, either the process log or the trace

| og al one may KIG.uSedshoiss apfetdskeparhirestend i aed bleé hquibatitiescegs theg and
the trace 1 og nay be utilized in different manners, by first roughly

esti mati ri@dt“ﬁéuéﬁﬂéﬁﬁﬁl paranet er indicating an abnormal value with the
process |l og a xact | FTYLO30 Engli.sh transl.ati on of P

Appl i cation Ngﬂc{?’w ﬁﬁ%%%%&%%%i%q %ﬁﬁtﬁﬂ" PRETAORS ﬁﬁ?cﬂtﬁ‘f}rﬁt er

t hrough a Be¢shdlehdbddEendrmy @sid gati on executed based upon the data in the
trace log. In addition, after a process is conpleted, an acceptability
judgnent may H8Gexkl presemis adlgwchary afttheasymtageopatatiens exeeapashiting t o
the pr ocesBH? d tge act Ufﬂ val ues detected during the process. FIG 9,

whi ch pr(,?s R Oﬁi@é’ETl 's of nonitoring the exhaust gas resulting froma
gi ven process, indicates the quantities of the various gases C2F6, SiF4,
C2F4, CF4 and COF2 contained in the exhaust gas. The paraneter in the

di agr am iBest Mod®Afors Calreyirgg Outr tipe davenitignt he | evel of the

hi gh-frequency_ _power that ,is applied, whereas the paraneter in the diagram

in FIG 9B is iHeiollgwngis asr explmation ofothmproferied esnbpdiments of t he

manuf act yg.i : j artd [ r ower |eyel of

3300 W aﬁg‘eg‘g"&%@g?ﬁ%%‘{‘g ’eég}feilgj é‘%:%%g‘?en“ﬁ% %%@ﬁ?eﬁ@‘ﬁ@%vg Df the
hi gh-freqoensy powel tHwt the agtheedefered800 nlimbhdsquaet idssigheOk@ Shows
a marked increase, the quantity of CaF4 also increases but the quantity of

CF4 decr €95@BORSNAa Aehiaving eukstendindbn identiealafunctiens wngh sthecturabl of

t he powerg ] 0 the power |evel is,3800 he ant.i t f SiF4
shows an f?‘lfl]ﬁ‘}re §s gn X&}f\/\?ﬁgogﬁﬁt ?"f’@aa’ﬁ%eﬁf’ﬂje c&fa?&acé'lﬁ?p gfr@(’f' “ngt ﬁ%s e when
the poverpregifde tife dlecdSty Wr & hepbbtePBrplaiitfipdddogs of C2F4 and CF4
are smal l'er when the flowrate of " CoFs i1s 15 sccm conpared to the

cor r espondi ng Rj(etht ilt iaesl iheret hespisdEdrely oav schiemiasicl plae cviewNard tde C5F8
flowrate is 21.sc¢ the quantity of F4 shows a marked increase over the

quantity CERIC fén ITiE EsFdgn faohany .rr%'pfgn?éwfacwrmg PRI Bat t he
quant | t oy! NGtk dpa! prases: contiaiNemd NoldgIe ditysh,das, et uat e
as the level’ of the hi'gh-frequency power “Whi'ch I's applied changes and as

t he C5F8 rhanwfactieingdaapparatass desés i bepladhede. Aacahdi nghpufdtgimging in
menory the various paraneters, conditions induced as they fluctuate and the

t endenci éPRsratusy| fsdomngigersr loashinck chambrerncy apghi§ ead Gnsthin
PCT/ JPO2/, 0 h diti t t tof.ed d
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When the abnormality judgnment is executed by using the machine log, it is
as to whether or not the operation is being executed in conformance to the
program AETYL@3OO®w t hr ough which the process nust be executed. If the
correct m@%l@é_h@faﬂs‘;laﬂ_@h ¢wmwﬂs@tié@wmmﬁmpogﬁgagsgf the abnornality
related to this operational failure is searched in the database; }gothere
are a plurality of paraneters each indicating an abnormal value I'n" the
process data, the probable cause of a given abnornmality may be searched in
rel ati on arousd abreevhi tranisfeti dzamder i sivofihst td sixthugdteaslves Giatdi ne

| og. For jpstance,. an approxi mate area where the abnorpality has occurred

my be {(GBTTRBEEHFER by NS FREUERR. (TRBAIACCPBEBET I HOTIEF® & & SRsctf

el ated paAnPlely (BKsRG<CATRBERHieth! Sulha g of RRRRBALIGN AR W, val ues

by using the trace log or the I SO0 as to detect the exact tactor causing

of the alfftme fimbt ty foarilngacaam prdcessihgecteamberd HIQupd, 1heannddahreit i s

det erm ned whet her or not there is any_ probable cause that has been

i nf er r ed Qharapers owhere f varigus tepesmyOl RrOcCEsiRS 1916 1sXeAULeH epRethe a

search isse‘f@f&gﬂﬁh%q%; g;agélhev proper corrective neasures to be taken agai nst
- .

the inferred Cause ny ‘part required to take the corrective measures,
any jigs requitiad figgeantakddithd MeadBsst cBambés 6A1edd 88e ProliRd so

mai nt enance personnel (engineers) and the |like (step S 108). Based upon the
resul ts ofs theessuare thei a¢micendactarndiadert iWgis Keansfeseedbetiveeabloe nal i ty,
the corrective neasures,, any required,parts, .the mnigqumwait period before
t he abnor1s} H&HS E}G?Pﬁ%ﬁre% Ei‘%&tth&ngmilfi'éd“fh?r?h. G REEFY st (step S
109) . Thapgpathbbphear! fRIssurt 10€),1 HhakMdiAtihi Al Shk! bRtbdulie! 8f tootep may
be read, for instance, "abnornmal elenent: |owere as pressure, inferred
cause: datayesEierpanisidiétheoracnimyeamsdstchamior 4eml aclewsarliesel# And xx,
2) clean part x, engineer: expected arrival  tineg; FTYLO3008 Engli sh
trans| at iRESSHr pefiRgimenrbmeshawsrpe) opstitytod of 2 ygoursh PmMBAnd t i ne"

£ 1 L0 PRaRoLGHLNal ety UICh e uRhH bk e ! RECDANLE: SRUPSEEOT AN

abnormal i _ ency of edch ‘cause appears e data may
be ref er eirgdbess Bhandag abwseh aheé phasshirdradjulsymentcdesRaniy b8, trnéli cat ed
in the order of the frequency with which they gﬁpear. Al ternatively, the

pr obabl e wgssvsesEyside thmkisst pyndr e¢earedthdoag-look charababs & anid Bycdni st ori es

and the part replacenent historjes ar .either type of higtory correspondi ng
to indi vipt%ﬁjﬁ?t agﬁlgfggg’i%ée"fiﬁ njfﬁ/ag TEOR; g%ff@ e?‘hng?u?nr AHGOSP Fé.) For
instance.sifé dthdiisdt AhQWRDEHE RRNE uoapehaﬁs*%é& ﬁ%d&@%hfdrpgaﬁ%@

i ndi cates an abnornmal value relative to the thresho value and there are a
pl ur al i t redly popdadil flosed egithosetdrethhiagld- Eiglthegate yaiwrs @vhamhlGs y

inferred by conducting a search of the database, the frequency with which
$p Iy &g ach

each caud€SBECHYEY ned AR Pisiy Bestalachgdaserd t HOCRBBESI &0 causes
and the i recti: r yrhe l ndic i rder

W th whi SPCHRICASARE fRs BECAITTARY SAYERY O10 b BT AL elnud 8 B

speci fi c mppargths walpe.eléfenite dorsutitigingd thbegsteavalveexapypliodn wigiep S
108 indicate that the corrective neasures sinply require an instruction to

be provi ¢Hdve sechanismofiot shewnhst itust toobe qatad| thag B Grdwhess the t he

fact ' lf it 1S ] d..th ds 4 I d
the corr diervisAitg carrrraiaty 27 RUBAES JoRRheatr ofoRst cFBFafRd | n
t he dat aleeessihgcksh®krs 110, SIZaret yadt seof the part are in stock and a

repl acenment part needs to be shipped to the factory, a nessage notifying
that a repl acéVexit phet remote measiieppadei systamn tfort he Seanioconylutdr a

repl acenent rt._shipnent instructi.on js, sent to the rel ated departnent at
the venddPa™ a‘f%“f‘éf%?@% _Spfrcﬁ“?Yﬁfien‘Por € AFSF nE R e _eEh‘?hat t he
nunber of8ehf iftbehdion PRid thR RIRRLA! 248l B thBaA.R! AlahetAkned
inventory quantity, autonatic order processing to automatically place an
order forsyshempard ekplaanedut FIG( X sho®klH)e systens corffigdr@3es8 alopkédh

transl ati.on gf PCT. Agpl i cation go PCT/ JP02/ 04250 25/50 to be noted that if
no probaBle tBgusambadisaentt aj Aedactpryt dP0R,10vheren semiqoRAdUBATS 0ATE he

(st op. SiTpEHAMRT, ia 8 38,88 icRbEELE PRRAGRIALG£EbbRE Hisss e mont

unit 250.




The information transmtted in step S 109 is received at the factory (step
S 110). Then, a judgnent is nade as to whether or not the problemneeds to
be handl eRIFYO3G@8 Nai nt enance personnel (engineer) dispatched by the vendor
(step SliHnglidH tidndlatiohdrERCTRbplididn N e negeg2y04bgohandl ed by the
mai nt enance personnel, a message requesting a nai nt enance per so%gn/a% service
is transmtted to the vendor. If it is judged, on the other hand, %at t he
probl em does not require the naintenance personnel service, a nessage

i ndi cati it tthet falcbonyni hO@manmeclhiensodf®] benricondeqtdrr edansifacanimgtted to
the vendor and the prablemjs handl ed by the personnel at the factory (step
S112). THRRPATATIEER) M an %ﬁ@raénﬁ@lfwsﬁﬁércwn%dtwgiﬂp%%@%qthsrhas

been co (st S | tarlsS. 4. H6lge . roces been
conpl et g&,m%)ﬁgho%eggyi i%g%alf %\Ié%iibrllé%‘fdégB er?%lg&tl?% hf(?&l’ s"]’ugggg E%%tl t he
processi naviag delicheehd ssnliededuy &r, niditafapelidhigOippLtatiess takseig® S 101
and the processing is executed repeatedly until it is conpleted. At the

vendor sisiglilamstiiesgeese iltdisctn ibegneted ithat othengypesh endaigntamtities of
personnel service is_ required as judged in ste 11 i.s.receiyve tep S
AR S b e e R e e
to take fiyrtdieds 200100, 1VHEP eyt aty. and i f necessary, an instruction for
t he mai nt enance personnel (engi'neer) in charge to take appropriate action
is issued (step 8Seadéy REODar eexsuditey thairdenasssi mganbgemtenits fpudgee in
step S 115 that no further actiqQn is reguired, .the operation proceeds to

step S 10¥MRiSORSYSAD imesUiAgtUNRE gapRarallisess instiadleds 5y Ehe diackores

exchange ha th t er neg d i e . epci he

Gat abage | 00" Al o5 LS, Fhg SRy POREOR sied MERCAAYC T oy
Appl i cat i200 Mnd RCMpRsHs0203) Bl 2 dTR0S widoht arareoageeesd with one

sem conduct or manufacturing apparatuses is enabled, and when a failure

occurs, taothgetdrovghs pRgivhouse ngtwerke chheeompugers 262, RO41and and

e nea 706 THAERS BRI KhbtlecR JhRRNE R BeBiE SRBRBtBes T >
becones pasiidivRIUA Spér@iticiPoeHtdRt bOS %ﬁﬁ%@%(ﬁ@é, ARBAfI WeRAber Bf

addition, since the status information on the apparatuses can be displayed
at a pl uraldh goofputenpus e limsteal tethisnexdmpiet Whhk clien¢ Hpparst tses can

be nonitored b lurality o opl e, at .t he ,sa ime, thereby.ensurin

t hat the SSYOr éQ& anﬂﬁé‘@r‘él"’gﬁbgﬁﬁ]& Uher s efﬂtieﬁ%?g/gsﬁu Ar e, gt he
i nf or mat ipn a {ﬁ;& e de_avail ab i: . a

di spl ay cf{e)vilgéek‘%%nem{ Vi g‘f‘g; ﬁtg{%mngr kggny\%ﬁergéi néﬁﬁ%ﬁ\/\ﬂﬁ%ﬂe%ﬁg@%ﬂ by

st ati oni n@manateaebni. n specific regions of the world and havi ng t hem
noni t or appar atuses operating in ot herdparts of the world, it becones
1

possi bl e to offlér 4 ¥ ghivpctiongl plsk diagramoek thappliant 400vrad theh the
per sonnel hi f €y:M ut_n hng ko retain p onnel on_ni ght
shift. Alstegg%lgtaéll Q/(Z'I y,Ihbéhgs{]aqllg%{r‘é}%g 3 gﬁ-&rlgc?l e(rjll%t ﬁlu P %?’%glﬁjer%ﬁ ot to
provi de rexamdple)exlchOGkh shippetha§ehy i @latalitdt of ERtbrie@NBavidgatieR 4N the
wor | d, apparatuses used all over the world can be nonitored by a mninmm
nunber ofclismipeperaspeg dherein. Neklae faptornyesidieechenhtldihineludest andata

sem conductor .manuf act.ur{ ng appar at uses, achi eved i second,enmbodi nent
of the. preURRHOP Bt 110, o BRE PR EY Broptun ik Ae0s38Acm dRETSY

expl ai nedmi{hn:m.errméIcraftatcdnefcfti%hsuhﬁtombmeolféc&@st@ﬂmoﬁm?ﬂ{gﬂdh Wigh the
factory side client and the vendor-side server are connected wth each

ot her at ragard itnetheasemicondactor madgrfacturingexepanagdsas 102, wh@4 hetd or not
a sem-abﬂgr rJi?Iity has occurred as well as whet her or not an abnormality
has occurth€dikeoVRe PEpdeleamined; dme wytgrvalshe Thgsstate dpforgaatienf adopt ed

ie>r<] pIt Qﬁate [ né{%l g'% gjirﬁcPﬁggﬂC%xl M@%@Q@%ﬂ%ﬁ#ﬁﬁ@%@ggbﬁ ?é,g?ig;\%t&t? cation
No. PCT/ IR@R4@6h, 24ppardiie f adbamutidnde failieat stated ihfiermndigrdar -sdle

server in the enbodi nent adopt structures simlar to those shown in FIG 4.
The fact drginfegancei stats iofprmatior widbdiogend tacthd mpnaretasdatBhe

col l ecti Pt 110, transn ssio eception unkt 120 and.a.display unit
130. The%g%#gfn&%%i?sgaé%q‘?t t 4 t) gé{)l iﬁ%)%srgtltzft S R rWﬁFPIi/egard
to the sem conductor nmanufacturing apparatuses 102, 104 and the |ike over
predetermned tine intervals. The status information of a given

sem conduct or manufacturing apparatus includes operating state information,
apparatus information and the like with regard to the apparatus. The
transm ssion/reception unit 120 transmts the status infornmation having
been collected to the server 200 at the vendor 200a via the Internet 300,
and al so receives information transmtted fromthe server 200. The display
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FTYLO3008 English translation of PCT Application No. PCT/JP02 / 04250 28/50
manages various types of infornmation, executes processing based upon the
resul ts ATYD@3QO8gnent executed by.the judgnent unit 220 and issues

i nstruct imnslide teailbtibneoSPETApslicd thén Grs. FRELIPORY 04380t 0 send noti ces
to the client 100 and rel ated departnments and the like. In thisjgpgynment,
an abnormal value is defined as a value setting at which the apparatus is

caused to go down. A semi -abnormal value is defined as a val ue setting that
does not hawingebeeni eottetitad etaldhmt semvesf 20Qeabiper acndobu200ayviaetldet o a

downtinme .as a |o ti | apses. A state in ich there.is par anet er

[ ndi cat | TGS 000 ABA-AISOVRCR Y oSS rHRFPALE N raR ritfec fioBR HC SEIAFE,  Next
the nmeth d : t i i tor

manuf act %(%gog%ggirlg}tﬂ& elgﬁg(y%qjsi n§ ltgxga}ggisﬂ% o éi)g{/eg |I?11%tIE e enbodi ment is
expl ai ned i n ditai | serweref eR@Oce dto Fte 1@enBb6 D@ eséntluidesf | oachart

of the system qperations executed in the enbodi nent. The data coll ection
unit 110 EANSHESHPNG FEceRiton Ayti4 | 1KY ajudamentasnitr32Q.on databasaainit at us

i nformati wfh g d . t emj.conduct Qr. turing par es
connected td t%e dé%g%&t ]ftl %toﬁg‘r‘\_ét thg‘{A% (%ﬁ%élﬁr%%%?f Eé(l:ﬂ %gp of ais‘]#gt us
i nf or mat iteAnSATESoRT réCeptdder ainifg BIAt eecdil@s Mehe Ostands t heforbR@tich us
information with regard to the correspondi ng apparatus as descri bed

earl i er. providedhthys thaf Motary-sidaalieny beenand| trasssaits sinfermationt ed by t he
t i ssi on/ ti it,12 th 200 at_t.h dor. 200a vi
{ransm oS ophIGERLL 0 gl L0, B! Mo TR Y5e200 e BT R 2008 Vi
in steps ;5ddndid baalkd Gsuit adtakys! ﬁufbpﬁlagfmpdw%t wHERe?! BF Usiot NAr mati on

transm tted as described ‘above 1s received at the transm ssion/reception
uni t 210 abbnetmealtr Veas 2t atred hin vidved @or 2 gmor(dingp appadatuBaséd then t he
st at us igié)rﬁtpi on,. the servyer 200 nﬁﬁi tors, the s%atu es of the apparatuses
in subst HARRASG Waik| 23Q,r@atgienaficecRiAF@ation gyc m?actwfetlaé% §AM8Cof the

Fre 7 amid caffe S IR B AR E e PPrTRE BB IR IR SRR o
PCT/ JPO2/1326ia1129/§Beb roappaidiesy aidrausl vaRes of vahieis pandmeadayl ati ons

of paraneters are executed In order to execute the abnormality or

sem - abncbreimelifuddstories Tnd patgheplacameary histonies eprrggponding to

sem - abnar rargl.it has occturred may be execut.e thrf)u h a method which is
basi cal | y™ ‘Qﬁﬁééa?PP%r% W& et BY R8T gReTRTR 198 PRy MRATEPINCE np) y
changi ng gdi@ohhet HePledied UsSstorad & enétsddy. ATher Aatd VRl vhe ddthehgat
paranmeters and itens fromthose used in the abnormality judgnent may be
pr epar ed it are upslstedbmothel data jstatgreest change. The display unit 240

displays various types of information. The management unit 250

manages various types of information, executes processing based upon
the results of the judgment executed by the judgment unit 220 and
issues instructions to conduct a search at the database unit 230 to
send notices to the client 100 and related departments and the like.
FIGS. 5 to 7 present examples of the apparatus operating state
information. FIG. 5 presents an example of an input screen in which
data to be transmitted by the factory-side client 100 are entered. The
transmission data on a given semiconductor manufacturing apparatus
include, for instance, the serial number (SN: serial number), the
apparatus type (TYPE), the date and time (Date-Time), the apparatus

status (Tool Status), the status (Status), the failure code, comments




Through either of the judgnent nethods described above, a judgnent is nade
by the judgnent unit 220 as to whether or not a sem-abnornality has
occurred FstIepe®@2®5). If it is judged that no sem -abnormality has
OCCWred1Eﬁ@%@@ﬁt@élhﬂﬂnpéﬂﬁ@?qﬁ§p%l9céﬂf&l NXIPETEPPO2 /64080t € a j udgnent as
to whether ©or not an abnornmality 'has occurred, as in the first i ment
(step S105). Subsequently, an operation simlar to that in the fi'rst
enbodi ment is executed. If it is judged that a sem -abnormality has

occur r ed,(Canmmelndbbad despefsonrtch dDs@iD; pemsomal ID)y and t he correspondi ng
corrective measures are ascertai ned searching the_informtion stored at

the database JHG- ©3pressnds apogya q?ea%os s, pforrpatiqn gnghite cause

is inferr ' L M t ;Efc}lp()d ot Qe ICE : S f an
abnor nal i%&%@tﬁﬁ%éra?ga ?}lﬁPﬁe I'r'st Tgr?bgtl @nghfo?ﬁé%&gaﬁr{e@gg%g E% i fying
t hat the @rpatiaigustdtaisi of the eppaahngsmelg. WRIEmMd heperaalied)| Sctrdsgedor the
sem -abnornmal ity and the corresponding corrective neasures is transmtted

to the fdeewny- p}a_ed@hc]gndomga;rlpgi ep? smczf;]qdﬂilpﬁi @@wnua(_tqrﬁm:he_d@ﬁ@di f )
cause. appirBUHd LrhecrePelel RAHE e JRE0REs e slah T o

pl ural i { el appaRablscin® AtREr Bl NeRiE19s BONGHPArARIY OGHicrRlyRATHESS |1
r

t he order of equency with which they appear. FTYLO3008 English
transl at iGR JimeCBtAbp| inzgt ilen Alo PREXTT I PogDucin )3 EBtabuTheameSTRRY i s

received at the factor step hen, appropriate action is taken
based updﬁt%r@wet%mg oért% ?ﬁ@@%e@ﬁinseﬁggboﬁ%uﬁo Re ARRAIALES| s
transmtt e i t e tep
5200y THAFEREN LU, Stiecld) Dh? SEYChn b undBgb B PUAET, ¢
S210) andreufinegoieaning) ordEMGREO(roeirte maintenante).t Aar appatratus $n

required &_%te S211). If it is judged that further action is required, the
oper ati ort r&gbﬁsé@ edtBpw Riste dnayxecbetandergoinghFIING céRt EERRithe

appropri ty , [.re Lred.ji he
cehedul o Ry RL RS WARER R8T oL FOG S AW heaRT M Pl dll on 1
requi red, mike b@p%frﬁiérgair[g RROSED O(rehalr Mt udteHedh rafetdidd 9 the data.
The enbodi nent descri bed above achi eves the foll ow ng advantages in

addi t i on proceduradnanuadlesr ghay Hee fin ras PRODIIN nfprocessi dowt)hetagisefn 100
and the server 200 ar onnected with each other at all.fines d the can
be. exchar ORI (TGS G NGhIeheAHIEADPBE DOFGROCHicaIl FERER B 1 oal
time. |n BAYOHPN (hdliddIkAtud.S RIS SHS filg O5tale! iffdHYSfon
apparatus 1s 1n a sem -abnornmal state so as to detett any sign o
unscheduliadludest both diket ctatys ohifermaftidrheaafdpathet usppargtudgestatosbe in a
sem -abnornal state.,and so as to issue an instruction fqQr appropriate
measur es lpggvaeaﬁlanemt&%WBO@%C%S%&W e ofeﬂmta%eﬁceg et yhe Thus,
action c : | r e n : grave failure

N abGs Flf{i%??rhﬂ%l? of t%lléoe}ﬁrp&%ftﬁts%ag%é Fxflji?)trﬁnfttl(?ﬁ SSe

and, as a resu [ he operati rate can er 1nproved. Wiile a
nmessage is proniGier shb\iishﬁue/@pdﬁ&tiﬁg sthte Hailay scsédle broughe 1gyapnthef an
abnormality in the exanpl e explai ned above, a message may be transmitted in
ot her si tugitdasnsidgs semier. 200 based arpen dienseceived findeumatipnyi tIn Whech a

failure occurs ip _each a rat us, t.h i ntenance. history of the ar at us
and the S RaiREcaatsorPe HHE HooEnaD) ABTE e Fintande Coftspanslhl

i ndi cat i ngyha@tubas |dH® thefddescisednareih8it¥8. CALT 8ChbiReMBERBEd MY be
provi ded for apparatuses FTYLO3008 English translation of PCT Application
No. PCT/ JR&z/ 848perifit/ spparaters end alicked quernhef displagssdrmenhaldtadedi dual

types of .apparatuses. |n addition, hased upon the. part replacenent history
of "each dBEORBRLER &bt FRRRY SRS ig PrAREHTaNP ane o sr,evmtiﬁee

cl eani ng, i i i and: | ik i SO : e a
message iO ﬁéytr{éﬁaﬁt{%g? ?(%ﬂﬁgagggalrsa?ﬁ?lé@wdﬁge or %Q%Cg%te ‘?é%ﬁ%%feénrgt n?l,q

cl eani ng,abboitrnakities Heewiting ior apperdtidsesas the due date approaches.

The apparatus information with regard to a given apparatus may

include, for instance, various logs such as a process log, a machine log




Next, the renote maintenance system for sem conductor manufacturing

appar atuses achieved in the third enbodi nent of the present invention and

t he met hgrEdyg0@g i n the system are explained. Since the system

confi gur g QiR QEHbA JMECEIDSl RN No. PET) o2 PokB8D I n the first
enbodi mrent Shown in FIG 3, its ‘explanation is omtted. The enblq?/g@nt S
characterized in that a judgnent is executed as to whether or not’ any error
has been commtted in the action taken for maintenance and that if there
has been and ex trace lag iand catdi iedlicating f pattolesgdefqutamd griefdbcuBlee on
this point. Wiile FI 4 can be usea as the functional bl ock_diagram of the
enmbodi meMTOSESHEICR, TEIFES 1 I RTASKSS oflath dnydicatinguthe (valles s 8Fe\@aQUSi f f er

fromtho ' f dj in.r e.t
Funct i ondespgi@fs JHeEindl iR eSHRpalihet Jof S0 306 e ety emrboshll 4 1
funct i onalalhé astkeh@d Pgdi@“ﬁsoéaé kerd thérivetQfe attie nhexisgtine vaRd anld1théi S
diagram a single client 100 as an exanple although there may be a

pl ural i t yngtimiaer salus ofdbie REvpawes vetiue and dhe lolser aThagnakbint dog The

factory-side client 100 includes a.data collectiop,unjt 110, a

transm séPgh‘?%&Sﬁgtgﬁ %e{?rﬁl?g fg% eaﬂ’aqﬁe AR &Y ini hg3 ?C?#Q_gd%ﬁfﬁrstﬁ?l ection
uni t 110 okbbss datalch siich WAEFRObRANBE SV rePfedtEAmined SRAEGAREMAIST
manuf act uri ng apparatuses 102, 104 and the like. The transm ssion/reception
unit 120 e.ganewmrys setendgt atlie iafparatts omfoawatignbée nprinidrélyt esetdotd he

server 200 at the vendor 200a via,t Internet 300, and . al so receives

i nf or mat iSFEHIQAIRAGTRER ?Bﬁ%@%&ﬁ%rcaﬂ?@."f% malityni t 130 displ ays
vari ous types iend L QN I S i

Application I\Io’lq{ﬁPE#1 ? @éég%'} %%gbf%g’%%&ﬁ &gS%gl g%frl %Aa atg ﬁfedd\}g%g%r EJP;%—Oa

i ncl udes statg afifailese dn/ tiee eipaatus) t TREOmeAntergiien istaty infd2thatorilat abase

unit 230, a display unit 240 and a managenent unit 250. The
t r ansni sdndigates dhei shatarmpft the anaisdengnse tqpndiictedson rher aRPRBALUS 8Vi ded by

t he fact -8l [ t. 100 dt 1is_inf f i t ti t
the it enpCibtnre Fdgelh o mdteds Bkt Tae] SAHEN oo Mg HEF® o *nor
there hagpregent dAve@libA! the dpteatisld Sthtkak@Sritation’ AURF dohai®y PL¥ERL

apparatus at the factory based upon the corresponding “status information.
At the darrabasevemniiew2@D thenfailunet statei mfocnnation cord dttei veaimtesanes

correspondi 1o specific failure states jn individual s of

appar at ussg%?egilﬂ?q{%??%n g H’aﬁtﬁlﬂﬁcaﬁﬁﬁr%ﬁ]ﬂr@ycﬂggﬁ dr ﬁgg’nog g 6

repl ace i i i pdicyi dual & : i.ke:ane

o od. T Tkt YBrfiur FAPURE Wt " wARAL PRSI POADE et
change. BMGRE plaayoutirie 248irtteaphay)y FEXINGS (ihy pesaief, WAIRIXa{(fephir The
managenent uni .t 250 ascertains opergbi ng states and failure states of the

appar at useith WAPARS (patsvar) aadnf? (Frreprited eonformaiisatatiges at
t he fact t S S &N t] n ari o of

i nf or mat %ﬁc@@ﬁ% u % gl%pafﬂc]) grels is;‘l?ér%é ) b%tséergl5 E% o{ﬁeq?lﬁee r{rgeggﬁg) ‘s"\éof-lll %lglieljg%ﬁé‘?re nt
execut ed daxtddre judgnent unit 220 and issues instructions to conduct a
search at the database unit 230 to send notices to the client. As in the
first enmbodi mé¥ext, eeh methed adepted itaf exemuticomemudt uteainteranemtdmn

i ndi cating_t.he paratus opgrating state, apparatus information, failure
state inf %PP@E{C% iﬁ?%ﬂﬁf?&_gué eaPR?B?tﬁg'soﬁb%nd"ﬁlﬁg 153 SYHE™ ¢t at us
i nf or mat iQhiewed iM¢he Enbb@ImeABIRBEFlaihbE iARRALAlYSrdiBrertRCtARRAT BL US
type, the date and tine, the apparatus status, an error nessage I ndicating
a fail ur &l&. a8 eprfeskats)a floovolertsofi bt cytsiteip  operatioms ekecaitéd ianthe

mai nt enance, detail s d the like. The fac y-side ¢client 100 transmts
such i nf GMARPFERERG er ?é@é@é&qﬁe%‘enﬂﬂﬁﬂ iﬁéé\t\féﬂlesdéﬁmeh@g ipstalledhate has

PCT] 302 I3 350 SHE Anpdrat ciaine r BBEIATEh bl rER TR B T

mai nt enasgenigbadectdhemanifabRitiag apparathdss sesmesctéd0 tat theecyentdor to
keep abreast of the states of the Zq_;:)parat uses at the factory at all tines.

FIG 11 pheeeghsthe EABWSEPtS b 1k hdLagte gt idf fadne dufaranation eonpine m
descri be b [ L S; tecaken. .on eac em_conduct or. nuf act ur.i.

appar at ughgt 8é§1€:ahfﬁ$%c§%t?/ l(ngsgﬁaggﬁlﬁn&}ﬁzwdﬁpgag%ﬁséépf%ﬁnﬁﬁ?{l Yo at the
client 100 installed at the factory collects the status information with
regard to the sem conduct or manufacturing apparatuses connected to the
client through the LAN (step S302). Each set of status information contains
the operating state information, the failure state information and the

mai nt enance state information indicating the state of mai ntenance conducted
on the apparatus at the factory. The status information having been
collected is transmtted by the transm ssion/reception unit 120 to the

NN PN o, NN e oy ~Nrees o P S ¥ ——y




The status information thus transmtted is received at the

transm ssion/reception unit 210 of the server 200 at the vendor 200a (step
S304). BIERYLOGQ@OSthe status information, the server 200 ascertains the
oper at i n@Esladie teeitklhtienf 6 POTASHIAd LI NRAFCPLPPO2Y04280d the state of
mai nt enance performed on the apparatus at the factory (step S30f/);gduring
this process, the state of the apparatus nay be ascertai ned based upon a
command included in the apparatus status or based upon a keyword contai ned
in the coegerd ¢o theEDytEguosliBgrpRaratnarey desambed erciferippl i cati on No.
PCT/ JP02/ 0425Q0,,34/ 50, Then,. optj.mal. neasures to be tagken are searched at the
dat abase uni t %_%ﬁﬂt%ﬂ}ﬁ&g&g%ﬁ%ﬂc@am& ﬁ@eapﬁgﬁ%&tea & é{@§@g5§ 6). For
I nstance,ipef tl%éfﬁ'ﬂhs'éi(ﬁl e@ﬁBW UGt 1120 16 ARPERATAS 2800 2Rt HY LehdBESSage
has been 1ssued, the corrective neasures corresponding to the nessage is

sear ched 2004 hia tld MiresactuBO0 @Z36p SNQ2), (The jnfdgmentioruiy tolkedtedxatdit es a
j udgnent based upgon the status information as to whether or not the action
t aken at raBSEWEEd R Ghops PéParand S0 over aredetaapinegntitrg Hntervals,

error ek BEp Y BilelSRr B effhodbhent Homvhy didpidiEmiieg e "
dat abase tivpiet ird8Pvd1st SiaySBE830 MHifilite? oFe$SROAr iiRdt&Rt i0TT thAdhutdiets has

been an error in the action and the correspondi ng renmedi al action to renedy
t he err orfacditatetiheimandgementiorf tactessgnstheeloaid entthe0dppatagmssso9n. |f,

on the ot her...han it is,judged i.n.step.S307 that there, has been no error,
Phe noooraliditiofy dhe' dnerBing el AR AkioR 188y 1 tHATS IR CPE N £ 1o

i nfornati r 1d-ted | . i j S A o A

| Udgnont Feré 1989 BerCd BaRRERDINg dgerdifify Lhdd of e dotoptitie® 1t on
has been apygaiaves. (step S311). If the reception is verified, a judgnent is

made as to whether or not the renmedial actjon for renmedying . the error is
bei ng t aken ( skipstefus) informafionsransmittedyap igscalbsd abave iereerived acti on
is continyo t S313). . S t ope i returns
to step Jogfét graﬁiég%&isgﬁ;e%c?%l%?}hg}%tt g? @s&?#%%%‘{qro?.ﬁolﬁ @ﬁéek’?ﬁ%gti on is
not veri f200h i(Stept 810331 Badedeupper &hé Htatied UhfsrmhtisheRhe38rve® 200

conti nuously execute the action. If it is judged in step S312 that the
remedi al raenitons fthe statuges od theeappamtusssnior day mhangesn(stepdS Bk at i on
returns step .S30 0 execute the actiqn.. It is.to Qe noted fhat after

L anon 1 (11 CERRITS oF Shi EPERTa s, P 08sb Peing] mepitared, IR ke gheaked ( he
factory §hothe@§cten'BBoRE! iRIFIePt 7! Nen ItRp! S CRPYsE P
$314). 1 it is ] udged DAL iy ey oot 'steg 104 ‘é%ﬁ%?‘est ,St%fgglﬁég%%ssi ng
ends. |f amoh caléOMtR830®S Bpatarnhtdrsaasd atxiconted iRCOrdep|tbceakémnteNohe

PCT/ JP02/ Q4250 315/ 5.(])455[ he ot her hand, the repair has not been conpleted, the
oper at i orRRIMTRRIYIUGEPRERE11 t 0 execute a judgnent as to whether or not

i nformation h r J
processing i sqii’ke{gﬁ? gd@%é@%ﬁ#ﬁ?&’%cﬁgﬁﬁs Qggéﬁ@?ﬁﬁvje‘?d?ﬁgﬁt
managener(step 8¢065. eNhblfelowinglid annexplbaatiin ohahegairdpigobapacthodes

operating at rempte |ocatjons via the Internet to ascertain the failure
state of anay peeadepted He the ahnoranalifst justgmenkenllae judgmentti ae tereasur es

at all ti in th mhodinent . ,l.n addition he optimal corrective
nmeasur es “2% thss %rsglgstaeﬂ ﬁ@é’oﬁfrbﬂ‘b‘?’l éa%fcf:élf'g?c%ﬁ%ieh I‘E%aﬁ’gﬁﬁaﬁé{%é’?aﬁhus,
even wherbd Brécutied BAs&d iPorTeHE kAR Aed idwhaken tighe HRE dparatys . the
optimal renedial action to be taken to renedy the error can bé i1ndicated

pronpt | y.experienices. bdnntheditstamatheddef d#hex ehacygemlisyt judgmene, ¢ ient 100
and the seryver, 200 in the enbodi nents descri bed.above be code ef ore
transm _sd}‘lgﬁ.edl ﬁ“astueﬂ Qgegg@,a?&ﬁgﬁ%%mtﬁé?é %%5@18@% "’in‘egug‘%ffabase
via a firepehiinie tg%gﬂ%dteﬂﬁ*rﬂﬁ{eﬁ lé%%fﬁr BPttirKlel &xc LepRldetBRMIRE
installed at each apparatus so as to ow t he 1 ndividual apparatuses to
set thei rration dudemstardcy) dlmdr yhe Ipredetdrnainedsiengthi ofitipgs is &gt @ardot

access the information and thus, a system assuring a high degree of
securi t y Roirspang, s peedetermyngdizadip 1s setd§mddte, dhiis cgmdeé that@n ons

ecu . _ _ g Foe |
b pr ovi G APIRL rptCebd AR U dedeth B 40 RERRI FadRbYTe 0 ™

make simlar judgnents in the enbodi nents descri bed above.




Wil e the invention has been particularly shown and described wth respect
to preferred enbodi nents thereof by referring to the attached draw ngs, the
present IFPEO3008is not limted to.these exanples and it will be
under st ogth BiysH hRaesiakibhl SAPET ApSliédtion M. pET) IPS2¢banges in form and
detail may be nade therein w thout departing fromthe spirit, %P@Oa”d
teachi ng of the invention. FTYLO3008 English translation of

Application No. PCT/JP02/ 04250 36/ 50 For instance, while an exanple of a
seni condwexceedsahlfcant ulinngrdgpto enabés the jouiprent worit F20) tokexseutée

present invention is enbodied is illustrated in FIGS. 1 and 2, the present
i nvent i orPUS ndt JREIRMER t B¢ hservsar t4QQ arlcalates g.%eAstOG%Js Jengsla b

| nvent . e npersar (G aplcat
em cona i SRS Sl HEPHARerh AR I RRITATIERE olq Foe

sem cond or manuf ac

occurs, traeid ety tetalsdrgtht bPtihdd taltiee prBdoRrhfinedilEhgth @fitikey and
accurately. In addition, since an instruction for corrective neasures to be

taken to avertinutbehsecond awithodneit whijudgady thet ianiualdotmaliy ehasi ng
bl iS_ ] i i zab tate, . i at ti b

Prken: berSEECTaR T 1gh €16 b R SirFenenh B acBBRisft et B bt FhoeEhlne. i

i s possi b préQetevrdingd 1EARTIPGE tiRe. OFRrahkedhéatwhaAdHeBrddUteHARREY -

Furthernore, by stationing personnel in specific regions of the world and
havi ng t Hengtlonift Gmeapp aveait ats ds hopey at iisguidgedt tieat par abnoftnmtadldywoasd, it

b ible, f i.gh- [ d-t he-cl ock [

i Ut ho GEEERAL T |GEECH S B AR ISkbUDASETF FeE6d5 ot ROHT ol onnel
the 5 . Al & .

oper ator & 105 SVEICTH e el 1Bpf A8 ML ARl ST BecHBICK Bt one

| ocati on nuimibee oftim@s thizpapphtaess HAS @xpetiepiced wRschedhddcaswheinaeni t or ed
with a m ni mum nunber of support operators. |In another aspect of the

present iWiiBin imredpparapinest demgtinof dmee execeds @ speaifise vphas:i dBdreven
for appar.at opgrating at .renpt.e l.ocati.,ons by ascertain t he operatin
st at egpaﬁgstj%géef’a‘?ﬁﬁ?eﬁ’ﬁgBf%%etgfnilﬂgdgﬁﬁghét sté%’,e l?a?naet[ ﬁtrgs?‘gﬂg 58?‘9 o
mai nt enange Pridedérithdy vhlife fHISSOARES it IS uRBled GHtodn HHRIIMhAlIEF hageous

action has been taken by a customer, the error can be i mmediate y corrected
and the opcurstd ifcthalappanatasuexperiendss takeheduladedevntithe Getinoes oan be

i ded. As I 1, i fail t hat . be ind d, by th
B T oneousaES BHER aowier 1 B QTOeF 4% RERLTo e HHARTES Wit #C0dement of
h . Vi . : . Lo
pCT/ P02/ e r30ie SPPEGH aREmishd I SHRAR200 caeaste TnéRRlihBet ol its | 1
present itheenthenappyrdmisadaipaiendesa vigsghaluiednidoiamtmes ywithin f ehe

sem conduct or _ nmanuf act uri ng apparatuses to be enpl oyed to nmanage and
per f or m ridestliG iengthoef W88 conduct or manuf acturi ng

Alternatively, it may be judged that an abnormality has occurred
if an operator at the factory enters information indicating an
abnormality in the apparatus in the comment section in the operating
state information input by the apparatus operator instead of based
upon the unscheduled downtime the apparatus experiences. As a
further alternative, the judgment may be made based upon the length of
PRODWN indicated in the apparatus status information in FIG. 6 or the
number of times PRODWN is indicated in the apparatus status
information . In addition, the predetermined ratio, the predetermined
value and the like mentioned above should be set as appropriate in

correspondence to the specific process conditions, the specific




apparatuses such as etching apparatuses froma renote |ocation, a
factory-side client and a vendor-side server ideal in an application in
conj unct iPIrYMd3®08 he system a nmethod and a program for executing renote

mai Nt enarggoligh tﬁ&@lﬁﬁﬂﬁ@%@%ﬁbﬁ@éﬁéﬁm POPAIROD$E4280d a storage
medi um having the program stored therein. Wat 1s clainedis: 121/05(5ermte

mai nt enance system for a sem conduct or manufacturing apparatus, conprising:
a factory-side client operating at a factory where at |east one
seni condwepparatasdypetrund tiye fggar atus is installed; a vendor-side server

bel onging to manage p carri t I nt.enance,.managenent fqr said
seni conduct or Eifr%{ﬁﬁt‘igfﬁqﬁb S ?{bée@}%ghagam abperma °°c‘31‘ﬁ{8§t §1'S’§ai d
factory-g I~ Ly VelRdRtsos! P45  t otfrer s to
enabl e biSg ?reeelgtzlﬁg?ﬂ?%m%%igatlongor\%hg?%i%ﬁ{ sait f%g?lgg%'si 2 ¢ ?telﬁt
i ncl udes gthéatlzand) iteid jadgedithat ai aboloraetlityshas wecurted, mat prabakle h
regard to said sem conductor manufacturi ng apparatus and a

y

t ransni sieater of efhia @bnarmalityads tinfergadt by sepapparing shenfeaimdenancaavi ng
endor - si. de .s

't or mat 1 BHo TP RO St e e S JBRTS R R e HlffieRely beBR oS
or after the abnormality is judged to have occurred (step S106). The
maintenance information stored at the database unit 230 includes
factors that cause abnormalities stored in correspondence to individual
apparatus types, normal values of various parameters and abnormality
histories and part replacement histories stored in correspondence to the
individual apparatuses. Accordingly, the values indicated by the
various parameters are compared with the normal values in the
database by referencing these data to identify which parameter
indicates an abnormality. If a parameter indicating an abnormal value
is detected, the cause corresponding to the abnormal parameter is
inferred.

Various types of logs are included in the apparatus information.
For instance, the parameter values indicated in the process log may be
compared with the corresponding normal values stored in memory in
advance at the database. Then, the parameter indicating an abnormal
value is estimated and the cause of the abnormality corresponding to
the abnormal parameter is searched in the database. An abnormality
judgment can be executed in a similar manner by using the trace log.
During the abnormality judgment, data obtained by averaging the data
in the process log and data in the trace log may be used. Alternatively,
either the process log or the trace log alone may be used. As a further
alternative, both the process log and the trace log may be utilized in
different manners, by first roughly estimating the abnormal parameter

indicating an abnormal value with the process log and then exactly




FTYLO3008 English translation of PCT Application No. PCT/JP02/ 04250 38/50
sai d vendor-side server includes a judgnent unit that judges whether or not
sai d semMEYIOAO@® nmanuf acturi ng apparatus corresponding to said status

| nf or mat imAe1gH kfA18ti8A FPOTMplicattin NoXPTT APPOLMB4DER based upon said
status information, a databaserﬁt}é\ﬁbt I n which nmal ntengglée informpd ol Wth
regard to said sem conductor manufacturing apparatus is stored 1 nenory
and a transm ssion/reception unit that receives said status infornmation

f rom sai ddéatifjang- stlike cdbreortmahd garansstet s thnboghat iaon noorean depsiledict i on
to said factory-side client. 2. renot e mai nt enance_systemfor a

sem conddBVeStigaiien arertes b tWRON o ther daty o BCaitFRee IeBer elh: said

ot or mat 1 AREER BREE 4 P e B e ARy e B Pt o
i ndi cat i rxetited b5t cormphibalg tlie a0 epdtOvaRIdS c@Fe8pOnditig €5 PR dirdgess

corrective neasures with regard to said sem conductor manufacturing
appar at uénd e estiaabyeluegi deterteg during theapueeesst vari ous paraneters,

I nf ' eTel] i ng.t.h b | i hj . nf ' I ndi cat i th
par 1 opl acemiE nsTaST THAREAIS R rHPYLS oriam R R e, MRS BoR
| ndi cat | ngs{1Rifk FRGHCE BREACPPSiesSC MRAIAEs theSquaAntRIBY 6f TREVLHIGHE €

system for a sem conductor nmanufacturing apparatus, according to claim i,
wher ei n: gased €bB4,uSiFynfCspt Cha and|l GOF% oprtainedgirsttheeexhfiustrggaison and
apparatus_information wth regard to | d_sem conduct or manuf acturing
appar at uzf.h%PaAam en 'enfllﬁgélﬁgb lgy@@ﬁidﬁ %Eﬂ%ﬁmpt%m%ct uring
appar at Ugev AGGaiH AGH.& atis apPledORA AN ohE Harhhanst ati on
of PCT Aple.catlon B opA

in the diagram in FIG. 9B is the flow rate of CsFs. The normal values

stipulated in the manufacturing standard for this particular process are
a power level of 3300 W and a CsFg flow rate of 18 sccm.

In FIG. 9A, when the level of the high-frequency power that is
applied is 2800 W, the quantity of COF2 shows a marked increase, the
quantity of Ca2Fs also increases but the quantity of CFs4+ decreases
compared to the corresponding quantities when the level of the power is
3300 W. When the power level is 3800 W, the quantity of SiF4 shows
an increase and the quantity of COF2 decreases compared to those
when the power level is at 3300 W. In FIG. 9B, the quantities of CaF4
and CF4 are smaller when the flow rate of CsFg is 15 sccm, compared to
the corresponding quantities when the CsFs flow rate is 18 sccm.
When the CsFs flow rate is 21 sccm, the quantity of C2Fs shows a
marked increase over the quantity of CoF4 when the CsFs flow rate is 18
sccm.

It is known that the quantities of the individual gases contained
in the exhaust gas fluctuate as the level of the high-frequency power
which is applied changes and as the CsFs flow rate changes, as
described above. Accordingly, by storing in memory the various

parameters, conditions induced as they fluctuate and the tendencies of




39/50 said judgnent unit judges that an abnormality has occurred based upon
the operating state information if the ratio of unschedul ed downti nme of
sai d semEPYICOR0O8 manufacturing apparatus exceeds a predeternined ratio,
if the |®19§1'I519ftratﬂbﬂﬁﬂéﬁ%fq@b?@1%§ﬁé@j&{ W'I‘C’PF@PGQ?Q@QBOV manuf act uring
apparatus exceeds a predetermned length of tine or 1f the nun‘ggg &) tines
that said sem conduct or manufacturing apparatus has experience nschedul ed
downtinme within a specific period of tinme exceeds a predeterm ned val ue. 5.
A renot e sintcomatitiensyat ethef aatabasei ¢hadsittred dabafeant ubé neffegipalnt us,
according to cJaim3, wherein: said jud nt unit judges based upon said
appar at u tiﬂllﬁ%JrFFhW ﬁatﬂ’éqbaap%éﬁuséb‘hfg?mr%qm%]ét%ccurred if said
sem conduct or f ur t |+S ol S at, does.not 4 nduce a
WHE ac?l A%ﬁﬂnggﬁf eggdéxﬁeh’t‘ % SEAL& Ll ‘%}? gépgggtﬁé'

process down i mredi ately 0 "a process down period of
time el apagshirfe lofy, iLiPaS tmméﬂmr&enéwaﬁ@efg mti@nssrbe@@g@bt@_bafed in
manuf acturing apparatus, according to claim3, wherein: if said

seni cond ferderRARGE ata (thien gregisanaen sthies flowd ghdoughhwhichathd qunoedssin
abnormal i tKI or,@ sem -tagnor Lity, said hudqmsnt. uni & infers a rgl_l?abl e
cause of THE'BHIPHRGHES orf 6 SORMEIHRBFTAHOR iSOt olth HHoRGCSS e
appar at usyd [ | | | : L&ty or
e o T T Tt P s, Sl ARG 1Y
renot e nwcarehedde tystdatabase.a Hetliarenaltec nopluraitity auft parametqsaeathis,

according to claim6, wherein: said apparatus jnformatio ed to infer the
pr obabl qu‘QEFsaé“Eﬁ anL_bREHYA Phﬂ‘?l%rtgﬂfgoé’@ﬁ? -dlétsﬁoFl'h%\IWP a}g £3d82 %ne type

M

| | j; Yl | i.sh | At : | j 1.0 :NO.
DCTT 3Pos 3 i PG iag e flsodttRan MHLiBioR T A0 AGRLLARIYY.
group coriatiddateddirofarthepdegsshol, ag theamdrﬁneamfig.a F&cihsririced.ad. A

renot e mai ntenance system for a seniconductor manufacturing apparatus,
accor di n@RIFoximAke Areahavkene: the abnormality has occurred may be first

detected by using the machine log and then the values of related

parameters may be compared with the corresponding threshold values
by using the trace log or the like so as to detect the exact factor causing
of the abnormality having occurred at the area.

Through the search, it is determined whether or not there is any
probable cause that has been inferred (step S107). If there is any
cause that has been inferred, a search is conducted for the proper
corrective measures to be taken against the inferred cause and any part
required to take the corrective measures, any jigs required when taking
the measures, the schedules of the maintenance personnel (engineers)
and the like (step S108). Based upon the results of the search,
information indicating the cause of the abnormality, the corrective
measures, any required parts, the minimum wait period before the
abnormality can be corrected is transmitted to the factory side (step
S109). The specific contents of the information transmitted in this step
may be read, for instance, "abnormal element: lowered gas pressure,
inferred cause: damage at part ##, corrective measures: 1) replace parts

## and xx, 2) clean part x, engineer: expected arrival time;




If a plurality of probable causes of the abnormality or the
sem -abnornmality are inferred, the frequency with which an abnornmality has
been att rHTHL@IOO® each cause is referenced. 9. A renpte mai ntenance system

for a Se@ﬁgﬂﬁvﬁiﬁislﬁﬁﬂﬂfmGTiAﬂpIM@m1P@P%9POQV'G4QSOC| aim6, wherein:

said part inventory information’i's referenced if the probable cpyseyof the
abnormality or the sem -abnormality that having been inferred indicates
that a part needs to be replaced. 10. A renote nmi ntenance systemfor a
seni condunboth fpdayf tiotelr i ng apparatus, according to claim9, wherein: if

said part inventory.infor i on, havi ng been_referenced.indicates that the

quiant Pty of t E%é&tbq ﬂoge(r%iluaq kf@’ﬁﬁf:l%é'ls & Rghraéltﬁrcg-cﬁ'ioé?aﬁﬂﬁé:&qsﬁ%gfgry f
uantity, WotMel | . ' p ' er for

e 1 ‘aiE AbBERIAS! §6E PEQUERS) BF oifh PHIHTBALK RakePaghLAIa BT B TOL

syst em f atata e oo rdiecencedin ithacd atabageanpdithe ysluraligyr of cagses mayact ory
where at | east one _sem conductor manufacturing apparatus is installed,
conpri si e adipatadcil Ither csden it the dreqaene twitht shishi Hhey mpPesT-with

(1 ansm s B PuRERy SR tioBaplER A R e 2 bEERAEd . FerSreing bRty ng

been col |lipet gBnbPmali¢e Kidtomés ArRPrMEr pdR! AHlhBEmeRtahistories or either
type of history corresponding to individual apparatuses and may be
indicated in the ranking order. For instance, if the high-frequency
power applied to the upper electrode indicates an abnormal value
relative to the threshold value and there are a plurality of probable
causes for the high-frequency power abnormality inferred by conducting
a search of the database, the frequency with which each cause occurs
may be displayed as a percentage and the probable causes and the
corresponding corrective measures may be indicated in the order with
which they occur in the data in the database with regard to the specific
apparatus type.

If the results of the search executed in step S108 indicate that the
corrective measures simply require an instruction to be provided to the
factory, the instruction details are provided to the factory accordingly.
If it is judged that a part needs to be replaced as the corrective
measures, the part inventory information is referenced in the database
(step S118). If spare units of the part are in stock and a replacement
part needs to be shipped to the factory, a message notifying that a
replacement part is to be shipped is sent to the factory and a
replacement part shipment instruction is sent to the related department
at the vendor. If the referenced part inventory information indicates
that the number of units of the part in stock is smaller than a
predetermined inventory quantity, automatic order processing to

automatically place an order for the part is executed (step S119). It is
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manager who executes nai ntenance nanagenent for said sem conductor
manuf act BTYIQO3I@E&r at us via a network enabling bidirectional conmmuni cation

and receipeglidtiAahtion 6@@T%dél?cétidﬂWTP@P©Q/ ehpgpmel ity or a
sem -abnornal ity executed by said vendor-side server based upomsai@g status

I nformati on and mai ntenance information stored at said vendor-side server.
12. A factory-side client in a renote maintenance systemfor a

sem conduot be metedf teatuifi ng emymEtde uawsec 5 disngriboned dnnstep, SAdF eam: sai d
status informatjon inclydes operating state information and apparatus

i nf or mat iIBALHGLPN ey dthe MABIERANCHNBEESUINGaritY achargehgtaphHtiates. 13.

A fact oryslee Glibentubl riggﬁg?%(g {%gé@tﬁ'f*? e %&%Lﬁ%é@ésiﬁgﬁggéﬁﬁg&cwr

manuf act uri'ng appar at us accor l'aim 12, ern: a I's made

based upatbdvieeisapgicaited bystied mdndgement amit RB0. an abnormality has occurred
If the ratio of unschedul ed downtinme of said sem conductor manufacturing

appar at us excédws infprratioar iraeamittedoini stepndS 1@ gish receiyedciaédiihed
dount| e of 58] G SRR, TR AL R B Y SRS St o
Tonu"oCL MLAPRIEN 1 Benayien spend MEsslmMatpRL TS|
client irdiapatehwde byeihe eendoe (stept 8ilipr H isasijudgddctiot thenpielolent i ng
o - abndterels i s Bepglsdybys theaanBHyeance  REIS0DBCknG | TFSERBRS! at i on
of PCT A%hh%@fih%rh N inPEHANED %:(erA'gr?Qel service is transmitted to the vendor.

If it is judged, on the other hand, that the problem does not require the

maintenance personnel service, a message indicating that the

maintenance personnel is not required is transmitted to the vendor and

the problem is handled by the personnel at the factory (step S112).

Then, a judgment is made as to whether or not the processing has been

completed (step S113). If it is judged that the processing has been

completed, the operational flow in FIG. 8 ends. If it is judged that the

processing has not been completed yet, the operation returns to step

S101 and the processing is executed repeatedly until it is completed.

At the vendor side, the message indicating whether or not the

maintenance personnel service is required as judged in step S111 is

received (step S114), a judgment is made as to whether or not the

vendor side is required to take further action (step S115), and if

necessary, an instruction for the maintenance personnel (engineer) in

charge to take appropriate action is issued (step S116) before ending

the processing. If it is judged in step S115 that no further action is

required, the operation proceeds to step S104 to keep monitoring the

data.

As described above, data are exchanged via the Internet and a

search is executed by referencing the database in the event of a failure.




42/ 50 upon said apparatus information if said sem conductor manufacturing
apparatus is in a state that does not imedi ately induce a process down but
may | ead REYI2030@8ess down as a long period of tine elapses. 15. A

factory- EsigigH tRiHslatlon dfPOTAFRlicHIRNRNE RYB! PO po4258en conduct or
manuf acturing apparatus according to claim12, wherein: a judgmgisen a

probabl e cause of the abnornmality or the sem -abnormality is executed based
upon sai d apparatus information which includes one type or a plurality of
types of Thugs,i nfremmeltei onmeglagemeent r oof a segicprudpctoons tanudactafrimg pr ocess

|l og, a trace | and a hj ne | og. 16.. A conputer programthat  enahles a
co?rputer atp(Pq‘r&ﬁg?‘?%?? ?'ﬁgggﬁﬁ%nﬂﬂ‘{ i“g'f?rhﬁtfﬁllgr?é)(??blf§»§?‘?j APT CAUSHRE 6F di nlg to
| ai m 11.4,L7. o] e ' i ; er, ac L n o claim
To st or edtnaz et CGRH7 B NGSRIRY N TR iR, TR S D T
for a serhfomdaddnrwithnutgatdiriong givear apparhehongimbd exanfimedges aho

execut es mai nt enance nmanagenent for at | east one sem conduct or
manuf act FOTRBrAMIHIYE URanier a| erabling 2n aaegisatey diagngsisndt deeaomes

i nf or mat i i.th, re d i d. sem conductor manufacturi a .at us

col | ect eé%;étswél%f B%t%%- g?)ﬁgﬁgﬁaglgfﬂ Sggglfggi f‘?& _ﬁ?p?ﬁ%&}sa?@t o?'s’ \ﬁp(gﬁ %Ret wor k
enabl i ng Spheé tRetdtapas iARIFIAII6AL b theCAPPATRLIRES chrl MIARMIapéd tattdat
executes a judgnment based upon said status information as to Wwhether or not

an abnor ilralityoef eompvitens s tadleidt gn ithe networke dhe rapirdtases candoet or
FTvL03008neRGPFER 10F anBIRTSH O PRRACRIRE Aeran e, PBFToRh SFOMIRL 43/ 50 a
dat abase t4ak khBauidiIn2tioh §e UAWER oA RN SHARSE ffBEQHER! | Rirthermore,
the information on the apparatuses can be made available for display at
a display device connected via a network anywhere in the world. Thus,
by stationing personnel in specific regions of the world and having them
monitor apparatuses operating in other parts of the world, it becomes
possible to offer a high-quality round-the-clock support service with the
personnel on day shift alone without needing to retain personnel on
night shift.  Alternatively, by stationing a sufficient number of
operators to provide round-the-clock support service at, at least, one
location in the world, apparatuses used all over the world can be
monitored by a minimum number of support operators.

Next, the remote maintenance system for semiconductor
manufacturing apparatuses achieved in the second embodiment of the
present invention and the method adopted in the system are explained.
This embodiment differs from the first embodiment in that the factory
side client and the vendor-side server are connected with each other at
all times and in that a judgment is executed as to whether or not a
semi-abnormality has occurred as well as whether or not an
abnormality has occurred, as described earlier. Since the system
configuration adopted in the embodiment is similar to that in the first

embodiment, its explanation is omitted.




with regard to said sem conductor manufacturing apparatus; and a _
transm ssion/reception unit that receives said status information fromsaid
factory- 0da.@30@®t and transmts information or an instruction to said

factory- figaigh t@Hslafidn oF METIRpIRtLifors Ny PCTIROS ORDSOTRI Nt e“ance
system for a sem conduct or manuf acturr ng apparatus accordi ng to, $¢m 18,
a

wherei n: said mai ntenance i nformation includes one type or a pI urality of
types of information selected froman information group constituted of

i nformati on i rtheafaatgry-sidd aclients candi rtheabreorduat-sideesseanerr t fre the
correspondrﬁg correct ve neasures with re art?x,ggo sai d sem conduct or

manuf act GINRGAUREAF AdePt SHUStHEES similadi enshewn va kz 4 Thei ous
par amet erfacg]ngaagﬂteh%ﬂté N9002Lih GHen % ABBAIABAL Yabh i8N ad N OHIRAT On

i ndi cating part Teplacénment story, par I'nventory r mat ron

i ndi cat i n@gllebeiopatnit MVt artyadBehiksiopr/FBtépionh Ndhiall R0gaf|l At @1¥PIEP
personnel schedul es. 20. A vendor-side server in a renpte maintenance

system f 3tnif 5¥i chheldatarcoliastioacunit h§Ognikacss @éammfem@tmn stithm 18,
oo ud RS TR SRR CHTLLER 5 RSB BLADRAAR BT ATla8)
appar at Ushe2ike Hv¥£piede Erifineal dfle id}e?varlgmtrﬁer@a@ﬁg Gﬁﬂﬁ‘%néﬁiéheé}‘ dor
semnm conduct or manuf acturing apparatus according to claim?2
given semiconductor manufacturing apparatus includes operatlng state
information, apparatus information and the like with regard to the
apparatus. The transmission/reception unit 120 transmits the status
information having been collected to the server 200 at the vendor 200a
via the Internet 300, and also receives information transmitted from the
server 200. The display unit 130 displays various types of information.
The server 200 at the vendor 200a in the embodiment includes a
transmission/reception unit 210, a judgment unit 220, a database unit
230, a display unit 240 and a management unit 250. The
transmission/reception unit 210 receives the status information
provided by the factory-side client 100 and transmits information or
instructions to the client 100. The judgment unit 220 makes a
judgment based upon status information as to whether or not an
abnormality or a semi-abnormality has occurred in the corresponding
apparatus. At the database unit 230, maintenance information such
as factors that cause abnormalities and the corresponding corrective
measures with regard to individual types of apparatuses, normal values,
abnormal values and semi-abnormal values of various parameters,
abnormality histories and part replacement histories corresponding to
individual apparatuses, part inventory information and maintenance
personnel schedules is stored in memory. The data at the database
unit are updated as the data statuses change. The display unit 240

displays various types of information. The management unit 250




wherein: said judgnment unit judges that an abnormality has occurred
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based up@TYI@3Operating state information if the ratio of unschedul ed

downt i e pHhglPeH PraiRdTh EIBANSICPOT A@!ﬂl‘i@eﬁt‘féﬂ' N PEPPIPEL YO4880EEdS a
predetermned ratio, if the length of unschedul ed downti ne of 5?8}15

sem conduct or manuf acturi ng apparatus exceeds a predeterm ned Iengt?] of
time or if the nunber of times that said sem conductor manufacturing

appar at usnhasges paricers egpem of efturhwaticonexécmtesi pivoesainghbaséd aipemi od of
time exceeds a predeterm.ned val ue. 22, vendor,.-sjde server in a renote
mai nt ena 3 llé%qfoﬁlea.Jklgm}fdG&%‘ﬂ'feﬁQMf gl&? di’idtﬂ’{gn%ib‘ioé%r&ftéggc%% ding to
claim Zoziswﬁ]qb@'trﬁi&d %898&‘{'{1u{}{“ { sleHP&?satbﬁgéF’qé’t%!&géahﬂitaa us

i nf or mation at a sem-abnofnal ity has occurred it sald sem conductor

nmanuf act Wertnatipas ab theididnt FOG balderdlhtdd departméntsigdudahe lit@cess down
I mredi ately but may |l ead to a process down as a_|ong period of tine

el apses. 23. Anvéngcsioaimentecanabnormal ealnecisndelined asca value setting a

sem conduct or . fact uri apparat us.according tp claim?2 rein: if
said semactoW:ti‘ﬁ‘gﬁg en%%?’%?g rlisnﬁalé?)epcgltgtg?sdpgr]gudgesgrﬁléghg\gliém%%ia?\égt ed an
abnor mal ijkY defin@dS ¥ =ARRALERkkEIng Sl Id6t@MeYt WRdhct NAAT SmAnedRRab! e
cause of the abnormality or the sem -abnormality by conparing said

appar at usdowhtinma of dhecipparatusi but dhay dead hefa dovontinget as aabong tahety or
the sem -gbnormality is detect eﬁ&ﬁd sai d mai ntenance infornpation. 24. A
vendor - si48P8&$-ver & nSRIFedBt eV t ERGHSC elSs Rt ORTABICET s URICaL MR ¢ Br

manuf act ugd:na . ARRRAA Y316 SO HIRRY ! & 5! R ABnothe Yibte.

Next, the method adopted to execute remote maintenance on
semiconductor manufacturing apparatuses by using the system
achieved in the embodiment is explained in detail in reference to FIG.
10. FIG. 10 presents a flowchart of the system operations executed in
the embodiment. The data collection unit 110 at the client 100
installed at each factory collects the status information with regard to
the semiconductor manufacturing apparatuses connected to the client
through the LAN (step S201). Each set of status information contains
the operating state information and the apparatus information with
regard to the corresponding apparatus as described earlier.

The status information having been collected is transmitted by
the transmission/reception unit 120 to the server 200 at the vendor
200a via the Internet 300 (step S202). The information is collected and
transmitted in steps S201 and S202 constantly in the embodiment.

The status information transmitted as described above is received
at the transmission/reception unit 210 of the server 200 at the vendor
200a (step S203). Based upon the status information, the server 200
monitors the statuses of the apparatuses in substantially real time for
any changes (step S204). The details of the apparatus statuses being

monitored can be checked in the screen shown in FIG. 7 and FIG. 8.
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sai d apparatus information used to infer the probable cause of the
abnor mal irTYIO30GE sem - abnormality.includes one type or a plurality of

types of E&glémﬂiﬂ@atlaﬂ a@@?t@ﬁbﬁ&%@Nd)q:@rwpogpeagsbut ed of a process
|l og, a trace log and a machine I'og. 25. A vendor-side server |nga/5§rmte

mai nt enance system for a sem conductor nmanufacturing apparatus according to
claim 23, wherein: if a plurality of probable causes of the abnornmality or
t he seni -labstapr®204y wamousftypesdof thecks equtmajcwlationshiof lpananadteos mal ity

has been attri butea fo e ch cause i s referenced...26. A vendor-side server
in a renst& ﬁ’é‘?(‘rﬂté after 95tt8n?’f‘?53rut§ glﬁr@@@ﬁﬁﬁ&lgy Fardeicd ?Pﬁ&a@&')ar at us

accordi ngb]%jg A m 23, wherein: part inventory information is referenced if
t he prob cause of the abnormality or sem -abnormality having been

inferred indi CBHesudpghent p@s tto1aglstier e netl acedmiZabndrmatidprhasde
server in a renote nal ntenance syst em for a sem conductor manufacturi ng

appar at uscssutediongy be etesiedehronghea metfnpds‘ahépfpas& baﬁm?ém léieyltlca

i nformati on_ having bee ef er.enced di.c tes t.hat he part
i ot ock 1P tRSREh o i HEE BERSEo ARkl dhy sl hat i,

order pr O&ﬁ‘é§h8m R eRUHITRdreCabEd. PARGrASLIFEIYO rcﬁﬂérérﬁr éﬂﬁn@ﬁ{ﬁs éﬁd
executed. 28. A conmputer programthat enables’a corrputer to function as a
vendor - sud@nsefmm thamseouséedhgn tthecdlanonmglity judgthefo d8aEigl paparedrfstrat i on

of PCT Appl |cat1 No. PCT/.JP02/ 04250 46/ 50 29. A storage nedi um having a
conput er 6?‘511}%3{"61 tn 28 stored therein. 30. A nethod for

execut i ng remmd@wta&%&%ﬁ %e 8, 3G B R 5 Alod T ARG bARPL AL US,

in conjunction wt
judgment is made by the judgment unit 220 as to whether or not a

semi-abnormality has occurred (step S205). If it is judged that no
semi-abnormality has occurred, the operation proceeds to the next step
to execute a judgment as to whether or not an abnormality has
occurred, as in the first embodiment (step S105). Subsequently, an
operation similar to that in the first embodiment is executed.

If it is judged that a semi-abnormality has occurred, a probable
cause for the semi-abnormality and the corresponding corrective
measures are ascertained by searching the information stored at the
database unit 230 (step S206). The method with which the probable
cause is inferred is similar to the method with which the probable cause
of an abnormality is inferred in the first embodiment. Then, a message
notifying that the apparatus is in a semi-abnormal state, the probable
cause for the semi-abnormality and the corresponding corrective
measures is transmitted to the factory-side client 100 (step S207). In
this situation, too, if there are a plurality of probable causes, the
frequency with which each cause appears may be referenced at the
database so as to indicate the plurality of probable causes and the
corresponding corrective measures in the order of frequency with which

they appear.




a factory-side client operating at a factory where at | east one

sem conduct or manufacturing apparatus is installed: a vendor-side server

bel ongi ngrYa.G3O®®ager who execut es. nmai nt enance managenent for said

semi condyst A{sHB AStiA STPEPRASAILtor NG, PATELIBOY/ Hhaboconnect s sai d
factory-si client and said vendor-side server wth each ot hers(? Gs to
enabl e bidirectional communication, wherein: said factory-side cl’ient
collects status information with regard to said sem conductor nmanufacturing
appar at us and Thenswessagesaisd retaived iatf theafactorhalstag B268)col Thehed to
sai d vendor-side server via said network; ﬁnd thﬁﬁv?ngpr-side server

execut es APRTORGIRARSIIRE talen basad Jiren dhe despia o SRedngstghrBAMce

\mfor”m ir%@g%&@ t6%g@rrﬂeEgagé‘isdtr%ﬁ{Erﬁﬁ%ﬁigﬁo% tﬂ%&%ﬁ LH6H Y RRPGREYS as to
ether or hot an abnormaltty or a sem -abnornality has occuired in said
sem condgg®ratrahef @ehdbt n@t@ppszegps THe a2BpBLEe0froen Sthal fatednys is
information and sai d nmai ntenance information and transmts information
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Since the client 100 and the server 200 are connected with each other

at all times and the can be exchanged at all times as well, corrective
actions can be taken in real time. In addition, a judgment is made as
to whether or not a given apparatus is in a semi-abnormal state so as to
detect any sign of unscheduled downtime due to a problem if the
apparatus is judged to be in a semi-abnormal state and so as to issue
an instruction for appropriate measures to be taken to avoid the
unscheduled downtime accordingly. Thus, action can be taken before
the apparatus enters a state of grave failure and, as a result, the
operation rate can be further improved.

While a message is provided by the vendor to the factory side in
the event of an abnormality in the example explained above, a message
may be transmitted in other situations as well. For instance, since the
frequency with which a failure occurs in each apparatus, the
maintenance history of the apparatus and the like can be ascertained
by managing the database, messages indicating high failure frequency

and effective corrective measures may be provided for apparatuses
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While FIG. 4 can be used as the functional block diagram of the
embodiment as well, the functions of the individual units somewhat
differ from those in the first embodiment. Now, in reference to FIG. 4,
the functions of the various units in the embodiment are explained. FIG.
4 is a functional block diagram of the client 100 and the server 200. In
this diagram, a single client 100 as an example although there may be a
plurality of factories each having such a client operating therein. The
factory-side client 100 includes a data collection wunit 110, a
transmission/reception unit 120 and a display unit 130. The data
collection unit 110 collects status information with regard to the
semiconductor manufacturing apparatuses 102, 104 and the like. The
transmission/reception unit 120 transmits the status information
having been collected to the server 200 at the vendor 200a via the

Internet 300, and also receives information transmitted from the server

200. The display unit 130 displays various types of information.
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] ca] ca] caheadtadSs information, manages various types of information, executes
processing based upon the results of the judgment executed by the
judgment unit 220 and issues instructions to conduct a search at the
database unit 230 to send notices to the client.

As in the first embodiment, each set of status information
includes information indicating the apparatus operating state,
apparatus information, failure state information, maintenance state
information and the like. The status information may include, for
instance, the apparatus ID, the apparatus type, the date and time, the
apparatus status, an error message indicating a failure state (alarm),
comments indicating operation details and maintenance details and the
like. The factory-side client 100 transmits such information over

predetermined time intervals or each time there has been a change in
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<=>Lxnb C%gneUsH0la (10 40the @hent 100 installed at the factory collects the
status information with regard to the semiconductor manufacturing
apparatuses connected to the client through the LAN (step S302).
Each set of status information contains the operating state information,
the failure state information and the maintenance state information
indicating the state of maintenance conducted on the apparatus at the
factory. The status information having been collected is transmitted
by the transmission/reception unit 120 to the server 200 at the vendor
200a via the Internet 300 (step S303). The information may be collected
and transmitted in steps S302 and S303 over predetermined time
intervals, or it may be collected and transmitted constantly by
sustaining the connection between the client 100 and the server 200 at
all times. As a further alternative, the status information may be
transmitted every time there has been a change in the operating state,
every time a failure occurs or each time there is a change in
maintenance details.

The status information thus transmitted is received at the
transmission/reception unit 210 of the server 200 at the vendor 200a
(step S304). Based upon the status information, the server 200
ascertains the operating state and the failure state of each apparatus
and the state of maintenance performed on the apparatus at the factory
(step S305). During this process, the state of the apparatus may be
ascertained based upon a command included in the apparatus status or

based upon a keyword contained in the comments.
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10 10 unit 230 in correspondence to the apparatus state (step S306). For
instance, if a failure has occurred in the apparatus and an error
message has been issued, the corrective measures corresponding to the
message is searched at the database unit 230. Next, the judgment unit
220 executes a judgment based upon the status information as to
whether or not the action taken at the factory with regard to a
particular semiconductor manufacturing apparatus has been correct
(step S307). If there has been an error, the action to be taken to
remedy the error is searched at the database unit 230 (step S308).
Then, a message indicating that there has been an error in the action
and the corresponding remedial action to remedy the error is
transmitted to the factory-side client 100 (step S309). If, on the other
hand, it is judged in step S307 that there has been no error, the
apparatus state is continuously monitored.

At the factory side, the information transmitted in step S309 is
received (step S310). Then, a judgment is made at the factory side as
to whether not any such information has been received (step S311). If
the reception is verified, a judgment is made as to whether or not the
remedial action for remedying the error is being taken (step S312). If
the action is being taken, the remedial action is continuously executed
(step S313). Subsequently, the operation returns to step S302 to keep
collecting the status information. If the reception is not verified in step
S311, the operation returns to step S301 to continuously execute the
action. If it is judged in step S312 that the remedial action for
remedying the error is not being taken, the operation returns to step
S301 to execute the action. It is to be noted that after transmitting the
information in step S303, a judgment is executed at the factory side as

to whether or not the repair has been completed (step S314). If it is

judged that the repair has been completed, the processing ends. If, on
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to step S311 to execute a judgment as to whether or not information
has been received from the vendor and subsequently, the processing is
executed as described above.

As described above, the management side is enabled to obtain
information regarding apparatuses operating at remote locations via the
Internet to ascertain the failure state of apparatuses and the states of
actions taken as corrective measures at all times in the embodiment.
In addition, the optimal corrective measures can be ascertained
promptly by referencing the data base. Thus, even when there is an
error made in the action taken at the factory , the optimal remedial
action to be taken to remedy the error can be indicated promptly.

It is to be noted that the data exchanged between the client 100
and the server 200 in the embodiments described above may be coded
before transmission. In such a case, the coded data may be taken into
a database via a firewall to decode the data. Alternatively, a firewall
may be installed at each apparatus so as to allow the individual
apparatuses to set their own codes individually. In such a case, third
parties cannot access the information and thus, a system assuring a
high degree of security can be provided.

In addition, a judgment unit having functions similar to those of
the judgment unit 220 at the vendor-side server 200 may be provided at
each factory-side client 100 to enable the client 100 to make similar
judgments in the embodiments described above.

While the invention has been particularly shown and described
with respect to preferred embodiments thereof by referring to the
attached drawings, the present invention is not limited to these
examples and it will be understood by those skilled in the art that
various changes in form and detail may be made therein without

departing from the spirit, scope and teaching of the invention.
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manufacturing apparatuses in conjunction with which the present
invention is embodied is illustrated in FIGS. 1 and 2, the present
invention is not limited to this particular example.

As described in detail, according to the present invention, remote
management of a semiconductor manufacturing apparatus is enabled,
and when a failure occurs, the factor causing the failure can be
identified quickly and accurately. In addition, since an instruction for
corrective measures to be taken to avert unscheduled downtime, which
may be induced by an ensuing problem, is issued in a semi-abnormal
state, appropriate action can be taken before the apparatus enters a
state of serious failure and thus, it is possible to further improve the
operation rate and the throughput. Furthermore, by stationing
personnel in specific regions of the world and having them monitor
apparatuses operating in other parts of the world, it becomes possible
to offer a high-quality round-the-clock support service with the
personnel on day shift alone without needing to retain personnel on
night shift.  Alternatively, by stationing a sufficient number of
operators to provide round-the-clock support service at, at least that
one location in the world, apparatuses used all over the world can be
monitored with a minimum number of support operators. In another
aspect of the present invention, appropriate maintenance services can
be provided even for apparatuses operating at remote locations by
ascertaining the operating states and the failure states of the
apparatuses, and the states of maintenance performed by the
customers. In particular, even if erroneous action has been taken by a
customer, the error can be immediately corrected and the optimal
remedial measures to be taken to remedy the error can be provided. As
a result, a serious failure that may be induced by the erroneous action

can be averted to further contribute to the improvement of the operation
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rate and the throughput.

Industrial Applicability

The present invention may be adopted in a remote maintenance
system for semiconductor manufacturing apparatuses to be employed
to manage and perform maintenance on semiconductor manufacturing
apparatuses such as etching apparatuses from a remote location, a
factory-side client and a vendor-side server ideal in an application in
conjunction with the system, a method and a program for executing
remote maintenance for semiconductor manufacturing apparatuses and

a storage medium having the program stored therein.

What is claimed is:
1. A remote maintenance system for a semiconductor manufacturing
apparatus, comprising:

a factory-side client operating at a factory where at least one
semiconductor manufacturing apparatus is installed;

a vendor-side server belonging to a manager who carries out
maintenance management for said semiconductor manufacturing
apparatus; and

a network that connects said factory-side client and said
vendor-side server with each other so as to enable bidirectional
communication, wherein:

said factory-side client includes a data collection unit that collects
status information with regard to said semiconductor manufacturing
apparatus and a transmission/reception unit that transmits said status
information having been collected to said vendor-side server via said
network and receives information transmitted from said vendor-side

server; and
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said vendor-side server includes a judgment unit that judges

whether or not said semiconductor manufacturing apparatus
corresponding to said status information manifests an abnormality or a
semi-abnormality based upon said status information, a database unit
in which maintenance information with regard to said semiconductor
manufacturing apparatus is stored in memory and a
transmission/reception unit that receives said status information from
said factory-side client and transmits information or an instruction to

said factory-side client.

2. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 1, wherein:

said maintenance information includes one type or a plurality of
types of information selected from an information group constituted of
information indicating the factors that cause abnormalities and
corresponding corrective measures with regard to said semiconductor
manufacturing apparatus, information indicating normal values of
various parameters, information indicating the abnormality history,
information indicating the part replacement history, part inventory
information and information indicating maintenance personnel

schedules.

3. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 1, wherein:

said status information includes operating state information and
apparatus information with regard to said semiconductor

manufacturing apparatus.

4. A remote maintenance system for a semiconductor manufacturing

apparatus, according to claim 3, wherein:
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said judgment unit judges that an abnormality has occurred
based upon the operating state information if the ratio of unscheduled
downtime of said semiconductor manufacturing apparatus exceeds a
predetermined ratio, if the length of unscheduled downtime of said
semiconductor manufacturing apparatus exceeds a predetermined
length of time or if the number of times that said semiconductor
manufacturing apparatus has experienced unscheduled downtime

within a specific period of time exceeds a predetermined value.

5. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 3, wherein:

said judgment wunit judges based upon said apparatus
information that a semi-abnormality has occurred if said semiconductor
manufacturing apparatus is in a state that does not induce a process
down immediately but may lead to a process down as a long period of

time elapses.

6. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 3, wherein:

if said semiconductor manufacturing apparatus is judged to have
manifested an abnormality or a semi-abnormality, said judgment unit
infers a probable cause of the abnormality or the semi-abnormality by
comparing said apparatus information obtained immediately before or
after abnormality or the semi-abnormality is detected and said

maintenance information.

7. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 6, wherein:
said apparatus information used to infer the probable cause of

the abnormality or the semi-abnormality includes one type or a plurality
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of types of log information selected from a log group constituted of a

process log, a trace log and a machine log.

8. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 6, wherein:

if a plurality of probable causes of the abnormality or the
semi-abnormality are inferred, the frequency with which an abnormality

has been attributed to each cause is referenced.

9. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 6, wherein:

said part inventory information is referenced if the probable cause
of the abnormality or the semi-abnormality that having been inferred

indicates that a part needs to be replaced.

10. A remote maintenance system for a semiconductor manufacturing
apparatus, according to claim 9, wherein:

if said part inventory information having been referenced
indicates that the quantity of the part in stock is smaller than a
predetermined inventory quantity, automatic order processing for

automatically placing an order for the part is executed.

11. A factory-side client in a remote maintenance system for a
semiconductor manufacturing apparatus, operating at a factory where
at least one semiconductor manufacturing apparatus is installed,
comprising:

a data collection unit that collects status information with regard
to said semiconductor manufacturing apparatus; and

a transmission/reception unit that transmits said status

information having been collected to a vendor-side server belonging to a
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manager who executes maintenance management for said
semiconductor manufacturing apparatus via a network enabling
bidirectional communication and receives information related to a
judgment on an abnormality or a semi-abnormality executed by said
vendor-side server based upon said status information and

maintenance information stored at said vendor-side server.

12. A factory-side client in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 11,
wherein:

said status information includes operating state information and
apparatus information with regard to said semiconductor

manufacturing apparatus.

13. A factory-side client in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 12,
wherein:

a judgment is made based upon the operating state information
that an abnormality has occurred if the ratio of unscheduled downtime
of said semiconductor manufacturing apparatus exceeds a
predetermined ratio, if the length of unscheduled downtime of said
semiconductor manufacturing apparatus exceeds a predetermined
length of time or if the number of times said semiconductor
manufacturing apparatus has experienced unscheduled downtime

within a specific length of time exceeds a predetermined value.

14. A factory-side client in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 12,
wherein:

a judgment that a semi-abnormality has occurred is made based
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upon said apparatus information if said semiconductor manufacturing
apparatus is in a state that does not immediately induce a process

down but may lead to a process down as a long period of time elapses.

15. A factory-side client in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 12,
wherein:

a judgment on a probable cause of the abnormality or the
semi-abnormality is executed based upon said apparatus information
which includes one type or a plurality of types of log information
selected from a log group constituted of a process log, a trace log and a

machine log.

16. A computer program that enables a computer to function in

conjunction with a factory-side client according to claim 11.

17. A storage medium having a computer program according to claim
16 stored therein.

18 A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus belonging to a manager who
executes maintenance management for at least one semiconductor
manufacturing apparatus installed at a factory by receiving status
information with regard to said semiconductor manufacturing
apparatus collected at a factory-side client operating at the factory via a
network enabling bidirectional communication, comprising:

a judgment unit that executes a judgment based upon said status
information as to whether or not an abnormality or a semi-abnormality
has occurred in said semiconductor manufacturing apparatus

~ corresponding to said status information;
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a transmission/reception unit that receives said status
information from said factory-side client and transmits information or

an instruction to said factory-side client.

19. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 18,
wherein:

said maintenance information includes one type or a plurality of
types of information selected from an information group constituted of
information indicating the factors causing abnormalities and the
corresponding corrective measures with regard to said semiconductor
manufacturing apparatus, information indicating normal values of
various parameters, information indicating the abnormality history,
information indicating the part replacement history, part inventory
information indicating the part inventory and information indicating

maintenance personnel schedules.

20. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 18,
wherein:

said status information includes operating state information and
apparatus information with regard to said semiconductor

manufacturing apparatus.

21. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 20,
wherein:

said judgment unit judges that an abnormality has occurred
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length of time or if the number of times that said semiconductor
manufacturing apparatus has experienced unscheduled downtime

within a specific period of time exceeds a predetermined value.

22. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 20,
wherein:

said judgment unit judges based wupon said apparatus
information that a semi-abnormality has occurred if said semiconductor
manufacturing apparatus is in a state that does not induce a process
down immediately but may lead to a process down as a long period of

time elapses.

23. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 20,
wherein:

if said semiconductor manufacturing apparatus is judged to have
manifested an abnormality or a semi-abnormality, said judgment unit
infers a probable cause of the abnormality or the semi-abnormality by
comparing said apparatus information obtained immediately before or
after abnormality or the semi-abnormality is detected and said

maintenance information.

24. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 23,

wherein:
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process log, a trace log and a machine log.

25. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 23,
wherein:

if a plurality of probable causes of the abnormality or the
semi-abnormality are inferred, the frequency with which an abnormality

has been attributed to each cause is referenced.

26. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 23,
wherein:

part inventory information is referenced if the probable cause of
the abnormality or semi-abnormality having been inferred indicates that

a part needs to be replaced.

27. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 26,
wherein:

if said part inventory information having been referenced
indicates that the quantity of the part in stock is smaller than a
predetermined inventory quantity, automatic order processing for

automatically placing an order for the part is executed.

28. A computer program that enables a computer to function as a

vendor-side server according to claim 18.
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29. A storage medium having a computer program according to claim

28 stored therein.

30. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, in conjunction with:

a factory-side client operating at a factory where at least one
semiconductor manufacturing apparatus is installed:

a vendor-side server belonging to a manager who executes
maintenance management for said semiconductor manufacturing
apparatus; and

a network that connects said factory-side client and said
vendor-side server with each other so as to enable bidirectional
communication, wherein:

said factory-side client collects status information with regard to
said semiconductor manufacturing apparatus and transmits said status
information having been collected to said vendor-side server via said
network; and

the vendor-side server executes a judgment based upon said
status information and maintenance information with regard to said
semiconductor manufacturing apparatus as to whether or not an
abnormality or a semi-abnormality has occurred in said semiconductor
manufacturing apparatus corresponding to said status information and
said maintenance information and transmits information reflecting the

results of the judgment to said factory-side client.

31. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 30, wherein:

said status information includes operating state information and
apparatus information with regard to said semiconductor

manufacturing apparatus.
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manifested an abnormality or a semi-abnormality, a probable cause of

the abnormality or the semi-abnormality is inferred by comparing said
apparatus information obtained immediately before or after the
abnormality or the semi-abnormality is detected and said maintenance

information.

33. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 31, wherein:

a judgment that an abnormality has occurred is made based
upon the operating state information if the ratio of unscheduled
downtime of said semiconductor manufacturing apparatus exceeds a
predetermined ratio, if the length of unscheduled downtime of said
semiconductor manufacturing apparatus exceeds a predetermined
length of time or if the number of times said semiconductor
manufacturing apparatus has experienced unscheduled downtime

within a specific length of time exceeds a predetermined value.

34. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 33, wherein:

if said semiconductor manufacturing apparatus is judged to have
manifested an abnormality or a semi-abnormality, a probable cause of
the abnormality or the semi-abnormality in inferred by comparing said
apparatus information obtained immediately before or after the
abnormality or the semi-abnormality is detected and said maintenance

information.
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35. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 31, wherein:

a judgment that a semi-abnormality has occurred is made based
upon said apparatus information if said semiconductor manufacturing
apparatus is in a state that does not immediately induce a process

down but may lead to a process down as a long period of time elapses.

36. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 32, wherein:

part inventory information is referenced if the probable cause of
the abnormality or the semi-abnormality having been inferred indicates

that a part needs to be replaced.

37. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, according to claim 36, wherein:

if said part inventory information having been referenced
indicates that the quantity of the part in stock is smaller than a
predetermined inventory quantity, automatic order processing for

automatically placing an order for the part is executed.

38. A method for executing remote maintenance for a semiconductor
manufacturing apparatus, in conjunction with:

a customer-side server that manages a semiconductor
manufacturing apparatus installed in a factory; and

a management-side server that is connected with said
customer-side server via a network enabling bidirectional
communication and manages said customer-side server, wherein:

said customer-side server collects apparatus information that
includes operating state information and failure information with regard

to said semiconductor manufacturing apparatus installed at said
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factory and maintenance state information indicating the state of
maintenance conducted on said semiconductor manufacturing
apparatus at the factory, and transmits said apparatus information
having been collected to said management-side server; and

said management-side server ascertains the operating state and
the failure state of said semiconductor manufacturing apparatus and
the state of the maintenance conducted on said semiconductor
manufacturing apparatus at a factory based upon said apparatus
information, selects an optimal corrective measures from corrective
measures stored in a database and transmits information indicating the

selected corrective measure to said customer-side server.

39. A method for executing remote maintenance for a semiconductor
manufacturing apparatus according to claim 38, wherein:

said management-side server judges based upon the maintenance
state as to whether not said semiconductor manufacturing apparatus
has been handled without error at the factory and, if there has been an
error in handling said semiconductor manufacturing apparatus, said
management-side server transmits information to said customer-side

server indicating remedial measures to be taken to remedy the error.




