- ; NOPQe3e; b; L&TT[ FTYLO3008 Renot e Mai nt enance System for Semni conduct or
Manuf acturing Apparatus, Factory-Side Cient, a Vendor-Side Server, Storage
_Medium  gRey m and Method for Executing jiif enance of

Sem conduct oﬁéﬁgggf acturing Apparatus Techni ﬁ@ﬂm@mmﬂ% pr esenL/C%(Eventi on
relates to a renote mai ntenance systemfor a uctor manuf ring
apparatus, a factory-side client and a vendor-si 4&€'8erver ideal in an
application in the renpte nmintenance system a nethod and a program for
execut i NQREBIIRE € M%.iiﬁ'ﬁe?féﬁ'ﬁ%e Q S@erﬁemf&on%ﬁx RUEAC L eﬁﬂ?ﬁ tus and
a storage nedium having the program stored t erog"l n. gck%r&c‘)ltq}g% r é’

Seni condutpparaters, Rastarye Side (leity aedehioo@ile \SurverisStorags Medfumgessi ng

including an etching process, a filmform ng process, an ashing process and
a sputterd™y progeys andcMethody fori ExecHgingr RemotseMainignanse of

manuf act ug i i to the individual processes.
Exanpl esL%#ﬂ%ﬁcﬁ’%@&ﬁ%u{%%c&%?%{%é@%@%ﬁ%ﬁ%yed in sem conduct or device
production include the cluster-type nultichanber nmanufacturing apparatus
capabl e of executing different types of processing within a single

appar at usTe¢hnigalsFielde of apparatus, a plurality of vacuum processing

chanbers are nnected to a (\;-om"mn]@&lransfer chanber.. The transfer chanber
i s al so connect®d PRFEFPGIYERUAL Telates R @ 1FRoth majRienance sxetammithanber

havi ng a s WeleN ' fereSadore:a af .
under goi n%%? elb;e)?ggfecgwskic %%ﬁ%%@gggﬁ%%%ﬁ? fr{fﬁ%ﬂ%ﬁ %1ﬁgtl%§5{tvéxﬁ§ Zhanber .
The use oferslorhsidle agqveraidesl iia ehf applivation iachheviengots gheihténagee ation

i n sem conduct or devi ces, Bi gher throughput and al so in preventing

cont ami nabiséEerd Methas: RRAeR Programyiprocxasaiting gemese Jppintenaacsfon he

sem conduygt GEHUT 0 ARRALE i.hed ve | nd to be

conpl ex. ogé 'S reasc&)ln, once gﬁﬁéﬁu@%@gﬁgsﬁl&ﬁ@ a%%&gggug‘eﬁﬁg& to be
st opped Qy@wingrtrﬁ)(pm}(i}aﬁq Bedredkhdreiri.me for repair. As a result, the

t hroughput is | owere In order to inprove the yield of sem conductors

obt ai ned t hrough the processing and assure a specific |evel of throughput,

it s cruygl { hat .py.Qper mai ntenance be executed on the apparatus. :

However, Li%g#ﬂreo‘f?ﬂi%%l mai nt enance service provided for sem conductor

manuf act uri ng SHRKHUIESr | deviBss %&Ie?ﬁl%l%lﬁ’é&tux%ﬁe‘ﬁhfdlﬁﬁl‘f Verfild \gpegasur es
y after o

are taken in the event of a failure in an apparatus o al ni ng
i nf or mat iafnproceshing indiueling i an teetlepippeocdssy afiltvhformitg pFbcassyiares ri se
to a problemin that si né:e t he vepdor cannot accurately assess the exact

state of AHETBrREAGERS AN 1fe SEXATINGITPERhH R HEd B UtHZIag AT Ws at the
customer gl g ety a8 dtsc 'ngb%ﬁpé&t@’sgg' ¢ c?]ot}?e%c?%? e Wt e
11, °f I thére has be

appr Opl’i ate 1 nstructions even nstance, en an"efror in .

t he mai ntiadivideapr qgredesseger f Exmtipids t b cuahefRetgide. dppaddibesn,
since the vendor, cannot obtain accurate infornmation on the problem it may
take an FRBkYSEain |sprpicagduicter dsviass pepductienainsinde the slwases type an

i i b ~vend ir_the. h
work ot ¢ AIBhENEer hallFaBREANE ASRE I caSab BN Pk AR R R
state of typespb@bbea&éﬁ%@nghuﬁtwmt hoUbirAé I WbparRaid. S, kPofsargpt her! i ke

necessary for the repair work, the repair nmay becone an unnecessarily
t i me- conARPargtpsoaqdvralityhobvatieure pdocessing chmmbersare tonhectambtwpri at e

Lepairon Lagt A Gl ABRRLRLUS, LI al ey oo, deser bed above, he,
e A R R
syst em f doad-lseki fiomatioai.or Semicéradt otornyadgrsai.at,usubbattes 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

contamination of the workpiece.
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_in an appsfdt

- FTYLO3008 3/50 mekes it possible to provide a proper naintenance service

promptly by accurately assessing the operating state, the state of failure
%%Oéhe state of the mai ntenance work on the apparatus

execut ed at the custoner-side even when the apparatus is used at%ﬁ%é]ermte

| ocation, a factory-side client and a vendor-side server ideal i
application in the renote nmaintenance system a nethod and a program for
executing renote mai ntenance on a semn conduct or manufacturing apparatus and
a storage nedi ' PEIQYT erej ' e
| avention In %e:ﬁygeg%ﬁﬁrgeﬂ?ﬁe%gg?gg{&g@s)gn e %bgg\i/gb%;%?’rag%t%%pect of
t he preseadscribeghtabmvepio\balesd ata detoeniplert enBoe echdy stea@ohQrofice a

sem conduct or nmanufactuyring apparatus, conprising a factory-side client
oper at i ngfal&?rﬁ 9GSy \thghappasatus edsn &0 sheristonpadt evermanuatendedg

appar at us. i.s- i ngt e dof - si rver kel onging to.a nmanagesr who
carries Z%%r?on%i%f]ft g%]rlaeng%r %%ﬁggén‘%%ta 1&1 gf"aﬁhéﬁgeﬁ?r 5}%}}@-&0}5 .rlr%WEF:fgt uil:"} ng
appar at usorded  reipyovk thetyieRNNSICkendibenfacidtsy obtsigiedl 'tﬁ%ugl@dtﬁé‘e
vendor -si de server with each other so as to enabl e bidirectional

comuni c MOeASSiNgeandnasvnean nsrgrafic develsok throughaugcit disi zmctiah thant t he

factory-side client incl ug)es acg’%%a collection unit that collects status
i nf or mat iFFYPRE (RATHGRAGCE P e OhHae fHPATBHS-act uri ng apparatus and a

‘transm ssion/ pegepdd, OnUNite t BAbichl 2B$&tSnhAle SIRIHide! PRRIELd OB havi ng

been collected to the vendor-si'de server via the network "and recei ves

i nf or mat isemicoadsiwitot edahufaoturing epterasisks $eritey relnedi ﬁth hlecifite
vendor -si de server includes a judgnment unit that judges whether or not the
sem cond FOTBFCTHIENSASIVES Age dsdenaitushe sveas i raifaidure in e eppegatus

informati j f d it sem,yabnor i t.v _based upqn the
Status | Ly R otinflk 2H880ERoA dn Hhe S AR A B o e ek e

- FTYLO30&. 4/ BRiy givedd rise tbeasprowlentunt ehaffiiHEACiHY VRAJRBPPEARLYE | S
stored in menory and a transm ssion/reception unit that receives the status
i nf or mat iGSEUERLYt IBeseegt B - sKkdet chtatat afndher aprokilem | of othat emacbr an
instruction.to the factory-side client. Through this system which, enabl es
bi di r ect i%ﬁ%teﬁépﬁetﬁﬁﬁ% H%l §§F cﬁﬁl?aéfég‘ﬁﬁia&n&’&e@aé@m?hédf‘aﬁ’&r \}@%‘%l%"elst:l i ent

and the YRRAMBIESIHBrefidécthe Ehsﬁﬁﬁ@?‘%ﬁtﬁ%@s ;ﬁiét@ag?ﬂﬁggti @e%@ﬂdilfm or

manuf act uri ng apparatuses at renote |ocati I'n I'tion, 1n the event of
an appar dudnktanes, ethdrieehbiacbeen causénrgr tine thai maigterarmdee prdesdufd ed
accur at e’|§y gg_d i ckl b& maki ng.a judgnent .as to whether or not the

A Hﬁ%ﬁ

appar at u iFtddteeqUatHBeR®idey Bt agldationp siremthe ywepsoscamaet t he
status i ti c i a_dat e t he database unit having -
stored t%fg?éﬁ ﬁgu%%nt%#%ékl n oP%&t?r%)érS]. %Fgg%egﬂ’de?l rgbafyg ?%5? e st at ug' '

i nf or mat ioméoeskaridy dpagatime & atedtord ahiElapparands 2PNty 2’f @nmati on
with regard to the sem conductor manufacturing apparatus. The operating

st at e i nCoEHResodispatehed by tha apparatusiverdento sppaiat thegapparausfat he

apparatu rat i rmatio contain, for. instance, various
| 0gs sucﬁhgygr%%g%eglsagﬁsga% ;{O[E@NF ﬁ8gﬁ§§ ‘é(ﬁaﬁa“f“r X"é@“?%b A&t G

i ndi cat i rgaparstatd 6f thecrditen had HeheahIhald cdreyith bl it is
desirabl e tahat t he mai ntﬂérnance i nformation include %r%ebtal;;%gwg%)l%?ng

pl ur al i t yhef likgpascessarsf fomdheonepairewort, f hemrapaimfmayabecomer anp

constituted of .inf. rr{ation i ndi cati ng the gﬂ?uses of abnornmlities and the
cor r espoHITHE eSS (HPEGRILHPNLE RTPREPR g RACE dhehgerdas idewcamrot

manuf act ihR9118 iatkn t QN H G [ ¥ af, various
paraneters, infor I nlal' ndf%a{ti?n% ?thﬁeé'g%ﬁggrl n%@?%gtﬁ?s%ﬁé%&ﬁlaﬁ ’rr'rf%ti on
i ndi cat i dgsthibedanboveplthe eoperativrstraty , ofl ther appaeituisNBecaineRgpbbE, part
inventory and, information indicating the maintenance personnel schedul es.
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



- The judgnment unit may be set so that it judges that an FTYL03008 5/50

abnornmal ity has occurred based upon the operating state information if the
rati o of Wed downti me of the sem conductor nanufacturi ng appar at us

" exceeds a predeternmned ratio, if the length of unschedul ed do rre of t he

sem conduct or manufacturing apparatus exceeds a predeterm ned |
time or if the nunber of tinmes that the sem conduct or manufacturi ng
appar at us has experi enced unschedul ed downtinme within a specific period of

time excepdRed iPRLE{IRE nﬁ%v\{ hSai Ik udgrrent
unit be setgﬁgola?%to]?ugge asg‘%ﬂléﬁﬁé%f’%%?%lg%g‘?% §§ SF?\\B r‘él o}ﬁhg}eoa‘*

sen - abnaacairately hassessingr tite | dpdriaeirgerstaty)dued ostam@noff defluré nigh appar at us
isin a state that does not induce a process down inmediately but may | ead

to a pro@PRAIasHR dSiea ftaly perthsy BRIRteRaNgeaprek oy thet Appanptuhe

j udgnent RIsS ble .to take reventl Vi tion
agai nst é:g%r %&%@s d% %?(g?‘feer'mggr? &%W%I%ﬁ] 688?1}‘ Uu§ 1S juse, gl Qﬁ

desi r abl gehitste iocatinp, S EPRALIAO CIEMIULAG AIVeRE RNAE 8§éxt§ef Sqkaldged to
have nanifested an abnornal i ty or a sem -abnormality, the judgnent unit

infer a pnoEnplicadirsdnothe hmmbtﬁ)mainteyxamcet hpsteem; aammethoal iand by
conparing the apparatus information obtained i medi ately before or after
rh’r‘ﬁ

the abnomTREIAY ofOTt HEESHHNG LRINRES | IJIndCRRaNERt OF wht IPePHEOREUSt@hance
f t ted b
the tvio. (aauidnirii Miffaraths Hha 2Bt Sed Biedd A fing’ Bhdl BraglBht D) ¢ ©Y

val ue |ssﬂlet&!i:tleehe1mhe j udgnent un|t may infer a cause correspondl ng to the
abnornmal paraneter. It is desirable that the apparatus infornmation used to
infer the cause of the abnormality or the sem-abnormality include one type

or a pl “ﬁ‘i’ébi\?s@;e b¥RRe vejr&q nformati on selected froma |log gr oup

constitute a process a trace | og and a machine | og. The "process
log" in this qandmdr tanchﬁévé Qh@b%&&sdéh’ﬁrﬁo&pthG’@da &i&‘sﬂﬁbbéctocf)f the

FTYLO3008 6/50 individual lots, whereas the "trace l1og" refers to process
dat a obt a:rne@lnévmxgcnstmn@rwndhsr egaremiote eamaintahance TisysteracHone d 0og" i s

a log that i.ndi s the operati.ng state of the apparatus._In addition, if
a i plurd e B‘fci E L@ﬁﬁ%éngo?ppﬁéag-b?\orcﬁﬁllﬁ?‘tp?r’& "’Eh factory-side

sem - abnyjepk | to\bekatm@r &t N et &bry %Jr@ec&{eg?é{sw f)He éﬂdﬁ%gﬁf mality

has been i attributed™to each cause shoul d preferab be referenc

t hi s casenanufadtoeing apphratyusofs maﬁed;rayvdmicbrnslud@as@der rbeﬂdil@gmrgd&i’ Of
frequency with a specific frequency rate attached to each cause. It is
desirabl & tﬁé”tna-vgq{e \¢f ??F\Fé?ﬁ oPiti ARBHHENRBAChaNPEREERIRIEd for |th€t is

j udged t Rahyia o RAGE S fkn hfadhiringPh BE& A RS S8l dUR e AMG P HORARL Sk cls

the factory-side client and the vendor-side server with each other so as

to enable bidirectional communication. The remote maintenance
system is characterized in that the factory-side client includes a data
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



- cause of the abnormality or the sem -abnormality that has been inferred. In

addition, it is desirable that if the referenced part inventory information

_iondi cate%i@ségg guantity of the part in stock is snaller i than a

predetermn ihventory quantity, automatic order processing for

automatically placing an order for the part be executed. Since n‘b/%rts are
allowed to go out of stock and it is assured that all the i necessary parts
are always available, a part can be replaced quickly whenever necessary. A

second as@eaid Ofo ' REREHhALRYANhARMANHRS Aplafdiflsy3s! &%5§J;;ﬁgts ina

renot e mai At enance systemfor a semicon uri ng ap

whi ch openetresryatnd faactaiymidsior/pdcdpRat e Sedf ¢essives othdratdtagt uri ng
apparatus is installed and conprises a data collection unit that collects

status i Apénmetien pmnthe fpatary-side elisehraodniracsoritsrimioravttion og sppar at us
and a trapsm ssiaon/re tikon unit.that transpts the status info tion
havi ng bé@%%%oé‘ttté’d%ﬁg ?égwg?d%i‘%éer’sterviﬁrﬁﬁgéné’ﬁg S@'Btednrra‘ﬁ who
execut es ¢FRiH1ES NABiBreBAMTE ARt ortﬁaﬂ%nﬁggldipﬂ‘éeménmwmeéﬂf' e
apparatus via a network enabling bidirectional co nication and receives
i nf or nat ifeatargtsitedclienta ajndd ghe nversdorasideb serverl iit ybemonaes arossitbleotaral i ty
execut ed bépt he vendor-si de server based upon the status information '

FTYL03008R#188¢ SFITRNALCEHm AR et HEDB APRAGBge a R tIsmate HgsAtionge

server. ki, i gfosd'r- b S L oy i i d raj, ng state
i nf or mat ilgné‘g% aﬁplglr g}t?eugbiéltrﬁ E))?%a %@hagmat{% fié%edqgg f?&é&sgﬁﬁgﬁ%ﬂ or

manuf act dailoge appabat identifiedaddttirately andudaieily b@m@l@ir{@dgimi@giﬁélnﬂpon the
operating state_information that an abnormality has occurred if the ratio

of unsch&fultedwierher mr slott the apparatuaches manifestedr ahgonppditat os
exceeds £ [ rati,o, 1 f the ngt h .of unscheduyl ed downti ne of the
sem condﬁsg oF gﬁéﬁﬂ?"&@‘?ﬁﬁ%&%’@&% Ssta& eﬁ’éoﬁpé’ale?ﬂarﬁ‘?fécg“?téﬂgt% of
time or idathheard RS thef déid&%etﬁﬁitsl%iﬁ%%%&rth%ﬂfﬁfet H{a’liﬂeer?&?@é at us

has experienced unschedul ed downtime within a specific length of time
exceeds anforsgetienni ned value. It is desirable that a judgnent that a

sem - abnor nal i s.occurye e made based upon .the apparatuys information
if the sem cpﬂ%ﬂ%%%slrﬁ&iﬁﬁéégﬁgﬁﬁa&b%é’? Ta -1gni1ﬁcg,1ch Peratag M8ks not

| mredi at ShibrifiAiGh 2aRUOC AN Dulnhdiaafl 18idh P1RGERS dpyn AR a 1 ong
period of tine elapses. Fu ernore, a juggrrent oh ‘a prg@babl e cause of the

abnor mal iseynicontinetsre mmabufdataliry sippardtie. pr eTheabbyermiteg bagge: upon
t he apparatus information which, in turn, should include one type or a

‘plural i t ynEFrmRatien refersdy datporalatacotr the eperating state dhtheappprabst it ut ed

f t | hine log. A third t of ,th
of coent i abBlradis (RGE0b NP SRENR For RfbtaRchnkrioBSHRES shitturer 10
functi ondsnacprpcesist ioy) avmachiiee flagtoid-4iw@8ce!IbgNinacha@Y eddidatide second

- aspect. A fourth aspect of the present invention provides a storage nedi um

havi ng t Rertiskpoheck pevgitandefesteandndeld.n. A fifth aspect of the present
"sem conduct P FRRIRL UF! g GRBRE Lhethifen iy eRRaChaiageRatke
exec ut es ;BRI BABCE PRBHREL T Pluldlity 3 HRAS 0P NefosRIHIRIN Y REd frbhYL03008
an information group constituted of information indicating the causes of
abnormalities and the correspbnding 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



- manufacturing apparatus installed at a factory by receiving status

information with regard to the sem conductor manufacturing apparatus

~col lect eq;.,ﬁ} @36@§tory-si de client operating at the factory via a network

enabl i ng “bi Jfrec i onal comuni cation, which conprises a judgnent /(ﬁbl t that
makes a judgnent based upon the status information as to whet her® not an

abnormality or a sem -abnormality has occurred in the correspondi ng

sem conduct or manufacturi ng apparatus, a database unit having stored

therein T W=TaF-1c Laf ' i i P

Rt a0t Cr R e b RGP Patkl LEGIINE IRt AR MEon L, oo

the st at uheimitior ohtinechédubed dewiriherof-thiedseraldagiducod rhaansadtiging

information or an instruction to the factory-side client. It is desirable

that the 2RRATASUS FXSERAS 2 PTEARicrminggeratio.ny healemgthf of nnschaduiad

appar at usy | ticof. W regard.to the sem conduct or nuf acturin

appar at usdd‘?%ﬁgr%giqfi g?]e %e?lqc?%@&cltﬁslébﬁngntlﬁg{ﬂqrﬁ%g n%?ﬂ?’éa.rqulﬁc ngenefcgsr r%t i on

i ncl ude %d&y&enﬁfedorleﬁ§ﬂi usRltid @ §5ReS qumBEPraptﬂiﬁi&sS%hSEtﬁ?e from an
informati'on group constituted of information indicating factors that cause
abnor mal isemgicoadmctore manuisytundighgpparats has erpsisresedvinischedaial t o t he
sem condugct or .manufacturing apparatus,, ipformation |ndicating normal val ues
of vari oé%‘&?%t‘@rt n i?’lf%?‘?éﬁ? oRETIAd egtti‘?i’& Fﬁ@e%dﬁcﬁ rﬁﬂqqe%wg‘tqﬁe Y,

i nf or mat i@p,Lndi cating the part replacenent history, information indicating
the part inventory and information indicating the maintenance personnel
-.schedul-es. Thdtjisdgserdesirille nthatbthes phdgmenainittbé¢ udgaes tbafo pdge
abnornal ity has occurred based upon the operating state information if the

rati o of R#ssehaRaIedhsornPrrRiuY Infrmatipe otiic rosemirahnermality kasar at us

Som cond QaELFrEd 3 Hh8rSnRidricror A fREhTiSE SPRGHS R T Bl of
tinme or ithatheodymerrindfudel ABrddedls HH& NS aMinsediduellObu iRl achyr th g

apparatus has experienced unscheduled FTYLO3008 - 9/50 downtime within a
speci fi c Qrecesdl ddwni ae axloagd peaiqsh edetimarialepsesml uBy betting ahsothtesi r abl e
“that the.judgnent unit he.set so as.to jud based .upon the . apparatus

| nf or mat ABAEHHERT unloi BiR SRABRETy ik PRSSIRIF GG F4Kd MECYORH TG MIGEbr

manuf act YoaisBRRAORESS dbivr Befbrd L&riblgprpfimicurdduce a process down

i mredi at el'y but y lead to a process do as a long period of tine v
el apses. It idtaissalsesdesibdblet thnti if the semicamductorr manufatiwinigg

apparatus is judged tq aav&emani fested an_abnormality or a
sem - abnARRATAEYS tfe JPddsderde Upnrye . mhasiestegr oanbl abremsalibi oFe a

abnor mal i 0 I - o] ' by _¢o0 Ling ratus knformation
ot ai ned TeReaPhPEPaREL 31 kbl Y 1BRs, HOArpHaBR Bellsd® o iR

seni - abneibrRirnalitys dtettbet ednsingbhbemenityt Byareenpatiag Mehé OBpphtahiss |
desirable that the apparatus information used to infer the probabl e cause
of the abnérmegiien dhtained vamediptelyretiory or aftertheoabnoymealisy ar tleaural ity
of types of . i nf or.mat.i on selected, fr,oma |g roup. constituted,of a
process Isgg}l'gg?f)%@h%glsaﬂ%ltegh?fic‘ﬁ&heﬁ?%dpamtgﬁgﬁfﬁr15} Pragon, - Jffdh) e
causes f onstdifceabifOf® Ebdhire! ife SRAFaneRP! vELkS VirkliSatedl Bk

frequency gt whi ch an abnorpr%gfei ty has been attri bult eé&fto egé/hag%t}ygeshoul d
be ref er éppesl.of infartmAtion@nd if & patewietablindidading An alamoermal eahue is

informatipn be referenced if it.is judged that a part needs, to be repl aced
based up t?%tédpr%ab‘ﬂég@&%eu{%t dg r RaCRYSC o?orﬁ'ﬁ@’%%‘i’ingaﬁﬂofr}%?al ity

t hat has nilér};l?élragﬂﬂegF is also desirable that if the referenced part

i nventory 1 nfor Ion I ndicates that the quantity of the part in stock is
smal | er than dtpsededieablentdtht thve ripparaguaninfosmatiohoused ctooiifetr fHeocessi ng
for automatical |y placing an order for the part be executed. A sixth aspect
of the praasstof Hieepbnermedity agddheaseminphnarmaliyr meludatorentimesr &

conput er _t unct | in.conjynction W th the vendor.side server achieved in
the fi fti?hgg%g&t .‘J’f?rqtfé’gai tq?oﬁggal%{é\yg}ﬁthorésﬁglffg%é) {rﬁénptaes Bt §M%ht i on
provi des canstienege dredi ?E\‘bé@é’d N8g ! e tradel Yb830A8 A0ieAciioRPUber Aaram
stored therein. An eighth aspect of the present invention provides a nethod
for execlprocesselogt ennthiistcomdaxt refers teepropesdudatar obtnnéddnunnity of '
apparatus, to be adopted in conjunction with a factory-side client
operating at a factory where at | east one sem conductor nmanufacturing
apparatus is installed, a vendor-side server belonging to a manager who
execut es nmai nt enance nmanagenent for the sem conductor manufacturing
apparatus and a network that connects the factory-side client and the
vendor-si de server with each - other so as to enabl e bidirectional

communi cation. In the renote mai ntenance nethod, the factory-side client

o, . e . b o . o i Y T



- FTYLO3008 11/50 sem -abnornmality has occurred be nade based upon the
apparatus information if the sem conductor manufacturing apparatus is in a
state thm% t immediately induce a process down but may lead to a

" process |l ong period of time elapses. It is desirable that if the
sem conduct or manufacturing apparatus is judged to have nmani f estdPin
abnornmality or a sem -abnornality, a probable cause of the abnormality or
the sem -abnornmality be inferred by conparing the apparatus infornmation

obt ai ned ;j ' of, aki.ar. tihes | | - :
sem - abncl)frﬂr:'r{g}l?%gI ?éseédmg{e%& g}%\% trﬁéger}g)gnﬁgﬁegﬁgﬁo P&\%%eﬁgﬁagﬁé%%qt@qeg al so
desi r abl evehpisettied poith regdedttoreachnivarlérat ithe heathiss eheed 4 fog thas j udged
that a part needs to be replaced based upon the probabl e cause of the

abnor mal ilngicates hehe eoperasing netiite yof Hire reppareswnsi nfler raddition,addiaion, it

is desiralle that.if .t reference art inventory. .infornation ingjcates
Uhat ¢ he EIHEADLGE Brotahe shHeR 08 thB o aaherr (hsemis BherBAhod

i nvent or u i 0 i g i f i cing an
order f o}rér?hgﬂfggﬁd’béemgxgg% %%r%}ieﬁlltﬁt ﬁ@gg:giegno?btnﬁ:g pre e(rflftaésg mégﬁ?i on
provi des agtmbubetl té @achxemuss shoudinpreferabiy bearteremeed. s thisdastpr

manuf acturi ng apparatus to be adopted in conjunction with a custoner-side
server tﬁ&? F%Hﬁ%g@éogcé“éﬁ?%mgﬁdpdh%ﬁfﬁfid@t {h:q AEerpphireausnryisvithiaed in a
factory R =54 r ' onnected with the

cust ornerfl}%l%gg1 seréggﬁgygagé %&a\%gjre}g é)nél%%l& r(féaglgdi rectional comrunication and
- manages the cusioesirabie tEet Vee -pare ihbentoriintorBhibANge ¢eferehbed if t he

customer-side server collects apparatus information that includes operating
stat e i nfibisrduiged dhatfaipart to bef replacedbasiedhupeyath probable

sem conduct or puf acturing. a atus installed at.t f act or nd

mai nt enaf&e St S %‘?%?W&?ﬂ%%%%ﬁ@gf’%@g?ﬂ&“ﬁ% éhﬁp?‘ﬁ'&ﬂ?ﬁeéhﬁf‘ég%nduct ed
on the sefi GRRAHBHO! itMBRUIRGILIOItRRPAFAkHE PbfckBRcdRCHALY i smts
the collected FTYL63008 12/ 50 apparatus infor r?ati%nditg %emn%ﬁp
managenenhf@mnatice ringicates ethedsthe quaantityeob the gpate isestmk ésemaléms t he
operating,state and the fajl.ure state of {he sem conductor manufacturing

appar at u h&ﬁdatHEe tSFEiRed {IRYERERTY SHAREEY ¢ SHHQERRHC ATdeRePseSEB & Iuct or
manuf act ygj ré%t@ﬂ?fcﬁ@ély pﬂcihgg?ﬂ a&Id%‘iyfoPa&x%ggHPPBet Hka! aﬁ&'ﬁ e 1o
information, selects &n“opti corrective nmeasures trom col FeCtT ve

nMeasur es pires edtel allawddt abage eud ofr st land it dsMassied tHaEaill nghd he

sel ected corrective neasures to the custoner-side server. The nethod
descri bedessssaryanasis argealwaisyavetlable,da partobani he tieplagyhratigkly
informatign even when the apparatus operates at a renote | ocation and thus
enabl es tvﬁge ‘ﬁegg‘é?ﬁ?ﬁ? ‘de to accurately ascertain the state of the
apparatus. |n sddcdbh@naspact!sff e present Mevaiabandvalks aomRishLalddg the
information via the network, the optinal correcti've nmeasures can be

i ndi cat e¢lieatt e cast remeteicanamtenanand systekl y fohen adopconducher net hod
described aboye, it is desirable t'gﬁt t he manatge nt-side server. nmake a

j udgment "BARHAUHGING RPRREAHE SN AHLER PRETALES & a\rfr\%&tﬂ@’ re; gk least

sen CondyHeOgeAReuH AdtHF ranBRRAUM BERN ' idgy at the
factory and tehat It there ﬁ'gs been rﬁa@?%r In@g{%ﬁ%ﬁﬁg%&;egfg c%ér%uct or
manuf act ar data apflectidusinit hhatrepHgersestatasdefaenstontwithsrégard oottt i on

. indicating r,emagi al neasures tq be taken to renmedy the error to the

cust omer SEMYEOBENGET MENWaGIHNERRPPRIAYS 3Rd A ansmifsiorikasertioneasur es

as descri V, [y SSd ] ent rIone dl i from

i nduci ngll'gﬁgj a@lggrgagF@k%rtggl %E%thr#g?ﬂhg‘s{@ﬁ B%P%lng (%:’fe%ghggﬁf%\%angi%g
vendor-side server belonging to a manager who executes maintenance

management for the 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 the vendor-side server based upon the status information



“in an e

-FIG 1 is a schematic plan view of a sem conductor manufacturing apparatus;

FIG 2 is a schematic side view of the sem conductor manufacturing g 4

appar at usg 3008 13/50 FIG 3 shows the system configuration adopte
nggrd\lqr’é‘;r’;qégf the present invention; FIG 4 is a functional bl ock

di agram of the enbodi nent of the present invention; FIG 5 prese7_r/t5.,0 an

exanple of a transm ssion data input screen; FIG 6 presents a display

exanple of the status information; FIG 7 presents an exanple ](c)}‘ anh .

operatin It k4 %ﬂ.g SO e b 8 ~a flowchart o

t he syst(i:!irln&.i %%%Pa?llflgfﬁggeé(@gﬁf% |§¥% ﬁﬁheen%gg?rrgncg?eg%m&? 9 shows process

paranet er s andttibelesuaiile tthas the $theus information include operating state

information and apparatus information with regard to the
semiconductor manufacturing apparatus. In addition, a judgment may
be made based upon the operating state information that an
abnormality has occurred 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 the semiconductor manufacturing apparatus has
experienced unscheduled downtime within a specific length of time
exceeds a 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



-1 ndi vi dual

gases; FIG 10 presents a flowhart of the system operations
executed in a second enbodi nent; and FIG 11 presents a flowhart of the

system o?q-gq .CRR)GS executed in a third enbodi ment. Best Mde for Carrying
- Qut the nvetr(ljtlon The following is an expl anation of the prefer

re
enbodi nents of the present invention, given in reference to thesa(goached

dr awi ngs.

It

Is to be noted that the sane reference nunerals are assigned

to conmponents achieving substantially identical functions and structural

the necode g ALt Bt I GIPACRE, Bty PR e MR S ol v

respect i veforneatiohenieh iregatdno thevsanitonducteh enghitactugihgrap

Pasdtiis

rrultichanber-t%ge manuf act uri ng_apparatus. Now, in reference to FIGS. 1 and

2. the ogeHsgeie

and 111sepping BABBEHEHHF combiufica®lR, BERER  60Rnd £ 10

8t wcfapteryside cligas Aperatingngt sbpdrstary via 8 rsfsrerkned. In

ers 6 and 8

e

di sposed uniF tHh0308&ed 4 FAdghHdbasdR YR h_NS{R(sCHABRBL DV R {d st to

sixth gate valves G1 to G5 respectively. The vacuum transfer chanber 4
i ncl udes whethensfrenoaran 2brvemalitgnef er semivadrkpineaktys hals ascuarred in
sem condugtor wafer W The first to fourth vacuum processi ng chanbers 10,

12, 14 ah

€ COTEF P UHERBSTUGORAIGHQF mpRufaciREing apparalys, fydatabastecut ed

on the sef;ie enAMGE Ytot@ $hein 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



- The first and second | oad-1ock chanbers 6 and 8 are provided so as to

ensure the semiconductor wafer Wis transferred between the vacuum transfer

~chanber m%;)@%outm de, where the pressure is at the atnospheric v

pressure ile maintaining the pressure of the atnosphere_ jnside the
vacuum transfer chanber 4 at a |ower |evel. A pressure adjust mert/ ¥R chani sm
18 constituted of a vacuum punp and a gas supply systemis provided under
the first and second | oad-1ock chanbers 6 and 8. Wth the pressure

adj ust ne | . Froly b.0Si f] . n

| oad- | ock%ocvgg%géghéﬁ% Sggglafti% g@@%ﬁ é{rﬂge‘%ﬁf %g?ea Fé@%ﬁtg%ﬁ&ggﬁﬂﬁ‘on, t he
openi ngs leristdlgo adgmrailerthasi the Aiddment iusit vedes 860a¢ thoadigeopXsédanber s
6 and 8, which can be freely opened/closed with seventh and el ghth gate

val ves GMRpOR tbe apparaitsvisiigrmationnthatahl serkipbnonmalitydhas oscareed

ti /cl the first to eighth gat |
oxoout od Iy RE CHERGRr JBaBHAEHE FRHTRYRF g Fhe SR VAEeehp/ dovn
Wi th dri ugotRehast 8 Brocosy d_§ﬂ@i"ﬁ'hmédiaté1¥tsk§[hét)1g1 Oteﬁa thé‘_tcpr%k:&s dowpvs the

manuf acturi ng apparatus 1 wthout the fi urth vacuum processi ng
chanber s d0a ldag peticahdf fitne dlapsest he renot e mai nt enance systemfor a

sem conduct or _manuf gct ur,i n, paratus. achieved in the first enbodinent of
the present idbelit iagﬁo aﬁﬁsgﬂgp dlfa&gSt semiponductnganastiuemnsice

system a }fan Lhed. : 3 sho h opf.i ' .adopted in the
enbodi rre)r%b. ?gét grgy J%lggd v%er}éagém%%}ég%%@gfsgér %ﬁ@é\%ﬁ%%ﬂ%ﬁ s a
user of - semicabfoemalitypntitapidgmeat appit dhfres probabRBQAARsESOFOtHYE the
factory 100a, a client 100, sem conductor manufacturing apparatuses 102 and

104 are ighnamalityamr dbenacmidabnenmedisy abst somparinggthe epNarabenl Area
Net wor K) .. J Oi qsn 10 havi li ent ..sem conduct
rmnut act dPIAIhEHbE oAt smoediaif BeordBF Ak ute PRorBRTAT i ed 1 nat

t he typeseamidaBHafmialitPSisOHe &RMEG ORIHCHY HBIIMEAGHEE foARRYMAL URESs
installed at the individual factories 100i, ..., 100n may vary. A vendor
200a execlasitablei thatntihe capparzguseinfotoratidre used to infer the probable
cause of the abnormality or the semi-abnormality 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.
If a plurality of probable causes for the abnormality or the
semi-abnormality are inferred, the frequency at which an abnormality
has been attributed to each cause should be referenced. In addition, it
is desirable that the part inventory information be referenced if it is
judged that a part needs to be replaced based upon the probable cause
of the abnormality or the semi-abnormality that has been inferred. Itis
also desirable that if the referenced part inventory information 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 be executed.
A sixth aspect of the present invention provides a computer
program that enables a computer to function in conjunction with the

vendor-side server achieved in the fifth aspect. In addition, a seventh

aspect of the present invention provides a storage medium having the



- sem conduct or manufacturing apparatuses installed at the factories 100a,

... 100i, ..., 100n. The vendor 200a is equipped with a server 200 and

hconputer%mgﬁéﬁégg-and 206 which are connected with one anot her through an
i n- house .~ The conputers 202, 204 and 206 may be regarded as .

conputers installed in individual departments or individual opé@ﬂﬁQM1

centers of the vendor 200a, and the nunber of such conputers is not limted

to this exanple. The client 100 and the server 200 are connected with each

ot her vi %8ﬁﬁgt%ﬁq§5nggpor%it?1@rgﬁma network connecting themso as to

enabl e bi commmication. "FIG 4 is a functional block diagram of
the client 10Qrardchtie aspevenbf 28€. prdsenfti imvehaidhaproddes WlketdEfér 100 is
shown as an exanple, although there may be a plurality of factories having
such a clexeantiygerrgmotg trhamdenanthe ohaca osgmitatedwttioanmagofdoturinges a

data collection unit 110, .a transm ssi.on/reception unit 120.and dj spl ay
uni ¢ 130 SPRRSAHTa oo AEDBIEGNTL SPRIGEGHOBG TEtar 8 SACIORT iRt PR (h
regard 1 &hehgrngCATdUEI wHBRIEAGNS B ARRAIRLURR ol MandfdbBipthd e |1ke
over predetermned tinme intervals. The status information of a giv

sem condapparatas uf aastaliedg aappadeat-sikld saived &elongingt fong radatger witay mat i on,

apparatus information, failure state information and nmai ntenance state
i nf or mat iSFECWESh r Spaindenaneee JdppaagementThelarr anths ssissmicendpctom unit

col | ect edteb o Ruid BBbabEnat M. herpHOBE rdiect R IR B ana
- al so recejli¢es hAHOrHB Vodbr-gitiTidereer fwiR thehsetNer s0Gs theenpR ay unit

130 displ ays various types of information. The server 200 at the vendor
200a i nclhidzectionahcommeirdpatienepin gheurdmots maintgnageemethnd, 0, a .
dat abase unjit 23 a.display unit 240 and.a nagenent unit 250. The '
t r ansni sg?ﬁgr?/r?'é%gst |Cé)1ﬁ nlcf)ﬁﬁ(if(f r%tgép§?én{%g1% u&lﬂﬁf bt off 'p%ﬁﬁ/i ded by
the fact %*e)‘ﬂi%bﬂ@x&'tdne%amﬁaé‘ﬂﬁiﬁga'&%?a&‘étlh@Qﬁﬁmtf Mits! RREN YehhaNs to
the client 100,. The judgnment uniT -220 nmakes a judgnent based upon status
i nf or mat iinforasationwhevirgg hEennabllentebrtor the i tendes sialec werest iviia t thes
correspondi ng gpp ratus. At the, datapase unit 230, naintenance information
t

such as PO, rRBereasy tlae Hsaslaraplids S§TVETd CKeRUIES: ReBHISTAFRY Ravadsct i ve
measur es . Y\ F 0L v - I es of
vari ous ﬁm&aﬁr}é{%%ﬁé@%ﬁgg;%%l%%%é %ﬁ?%lst%glr?% Qggih%l’#g%ﬁgggﬁrﬁet%fr#%d;” es
correspondithg $émidtdidlictoalmannédaieies appakatidystboMetidrosmabt @m and
mai nt enance personnel schedules is stored in nmenory. The data at the

dat abase apnarmglityuptis semisabmermgality fias osedrredatiydheerrraspondingini t 240
di spl ays var.i ous types of i.nformation. The managenent unit. 250 manages
various t%?%%%%?“i%‘?‘br%%ﬁ“éﬁ?‘f %%U?BQ%? et gtrﬁﬁgblt%p_ OYW(%%Pé’guI ts of
the Judgrfeﬂ&cﬁﬁ%%te%sﬁkstmnetﬁdﬂigﬂénvm thé 28ctdig-digé ¢@entnstructions to
conduct a search at the database unit 230 to

It is desirable that the status information include operating state

information and apparatus information with regard to the
semiconductor manufacturing apparatus. In addition, a judgment may"
be made based upon the operating state information that an
abnormality has occurred 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 the semiconductor manufacturing apparatus has
experienced unscheduled downtime within a specific length of time

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



-send notices to the client 100 and rel ated departnents and the |ike. FIGS.
5 to 7 present exanples of the apparatus operating state information. FIG
5 presenm%mpl e of an input screen in which data to be transm tted by
“the factory- lient 100 are entered. The transm ssion data on a given
sem conduct or manufacturing apparatus include, for instance, tHd /& ial -
nunber (SN. serial nunber), the apparatus type (TYPE), the date and time .
(Date-Tinme), the apparatus status (Tool Status), the status (Status), the

B S SR s ' ETAAORE BARD TR 08 SBBaRSiTS 1

and the 3dpRAM4HEEH ST 8heSehficBhRictONmatefattating 4PpHRFdrRlsi QMn Q@tﬁ?ﬁt es the
UP T Schedu

operating status of the apparatus, e.g. i me (operating), ed Down
(schedul ébaticloas no} immedsthbdinddcOavprocess deskul datdmayt i fee)d tdte
apparatus_status infor ion indi fcﬁt es tt]e status of the apparatus in
further dSPSFPS ARMTLRY 2 ‘omepeHedQidimG§l28R%eS, in the UP Tine state may be

a PRDCT (prodygtd : T, : [?P&

(engi neeri ng) ‘lg%%tﬁg)sﬂrékﬁé %%%@P&S%%@% yglil)rﬁn?"hg&%z%ggiﬁggggog#musst ate
may be urndguggedotdPhiEkE mamifelste] @Irﬁabh@gmeafty%@Eséﬂh@-laﬂ:imﬁnﬁmitpt ghance) .
An apparatus in the Unschedul ed Down state may be undergoing FI X NG (in
repai r), Brepaple cauge\f thexabnepmalitiien the semisabnosmalibale {farrediai t )

or ocedur SreShpitrit oL SopRRRIC R AR o PR R G i Bt oo
--exanpl e igftdrl Ghebabndenditedot ethd uMini-EBHSrReR)§ i< HdthcteRf Rl tgaéDAYOFF

(holiday) status. \Wile the operating state information inclu oth the
st at us i mhairtenavge aindormatiappaltaisuslsy atassrabié othradt tlon parttimveandmgdi ment ,

it may be gonstjtuted of either..the, status, i nformati on, or {he apparatus :
st at ug iﬁ?fﬂrf%%til%tbﬁ B%derp:‘, 1f71E H18928¢ éhﬁbér%%qtﬂgees@%'f%%i@ﬁfgﬁﬁdscreen

brought Wl t DSoRENYRE - Si Vel 200 hRgsed,dip i yed
information. In ?)r?e scréeﬁé%agﬁ%at%% andpjt?i n@%o%%&g?&ﬁa%gntmees, t he
cor r esporsgimgabppemality ehaanidas Heden shfdrveds bi eadditiopatiedis dési@gably nter is

pl aced ovgr a, rs&fci fic apparatus and clicked in the display screen,
det ai | ed that i nels Jgsferencre mpphrinvestowy privamation wdieatss shat othe evi ew

Sbnor nat A, 81 fh Reff BRISB0 1S BhATEl ity 2 S b FHRRE el T "
regard teuaardityeRUABRRAIA USAERProdtdsusle fof Qlitb AR, pmﬁﬁglﬁa bA%Sr such as

a process log, a machine |lo FTYLO3008 18/ 50 and a"trace Tog and data
i ndi cat i der pae pact b@,ex@éﬂé@i-s and yield. The process log refers to process

data indicating _t.he val ue 0{1 various paranmeters obtajned in correspondence
to each |ot, 2 dnn%P h%srﬁﬁ'Cng !tgevﬁfe@@“gf lr’cvl‘?@t}?r‘bﬁggﬁgf&saaﬁ}?tgﬁg erage,
the mexi Eygiidnge ftbthonirteAHALY abie Of sdiifedfaRQee’ nidhis e |1 ke.
The machine | og i ndicates the operating state of the apparatus. trace
| og ref erpparapusdesbedadapted eactonpfrertiornbvizhnadcustemer-sithd eervered ti me
i nterval . . .
hat 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 Dbidirectional
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



- e.g., every second. The apparatus information is primarily used to execute
a judgnent on the probable cause of an abnormality. The failure state
informtwof Cﬁ:ﬁi ven apparatus indicates the state of failure in the

- appar at us. B3 ntenance state information indicates the state of the
mai nt enance conducted on the apparatus at the factory. It is td2/&hoted
that in the systemaccording to the present invention, the operating state
information may contain part of or an overview of the failure state

information and the maintenance state informtion. For instance he
failure cohedanys RdERngLERaTEe e Hrbrdb BTG R st an | BETeRS E
wher eas RiELEoéhRukidi8e He2edt B8LertBMEENE S AINIE sBRieNARANHL FaillteX! NG (i n
repair), WAIFTX (repair wait), WAPART (part  wait) and PROCED (i1n repair in
conf or marstatet of tthe perexhdecton manufaot i isgs. appaedus aed ahe stateaof ous

mai nt enance stafes. Next, the nethod a&%gt ed to execute rermi% maj nt enance
on seni céA§udPBIFRARCE IO tedp&Pat SSHPIGRNIGRFIORe TRYBYBAHEMSEved i n

t he enbod; [ | .ad j T .0 FL G .. 8

or esent s “PH g £FBertabit, Haged Mrod Bhé Brpalets rckRudh, S et
The dat a agpldpirthadreodrédtivel Gn@dsuiree Glongnéolldddiviensedhadsastoraghid act ory
collects the status information with regard to the sem conduct or

manuf act Watahaap mnditiaasmith peiorahtion tindicatingt thehseleghed morremivest ep
S101). Each set of status _infornation contaips the operating state

nf or it RERASTEES e Uikp ARt UnerTRAS rVeR WilR MeehORoSeed e S iyar d 1o
-the-corr eIRRNIItRE ARRALRHIENtSIdECRF bbbash B3¢ ldparath€ iRtANStibAT QiR i On
havi ng been collected I's transmtted by the transm ssion/reception unit 120
to the sevhem th6Gapparalias\opetateP8ba nemotehkocanioer ant Ak ésablesIH)2). The
information is collec%ed and transmtted.in steps S_101 and S 102 over

pr edet er MMABASEMGER i Side tg acsurately asgoerain shgisigteef the, apparatisndi ent .

However, :pped roj : [t er y 3 1 1 ur
instead. o tl%flhut S %ﬁfg%éhga%gtt#%gﬁ%eéﬁ %P%%%Q%gfr}gt heg% oad on -
t he appaniaforsestiohnviadthé iretwdrke thieeoptinigl sbadeetivefl pioagiire® dmy bee '
transm tted only when there has been a change in the operating state of the
cor r espongfirgted parthe pistpmersaeguratelyf andgiiieklyt r ansmi tt ed as descri bed

bove i i he_t i ssi an/ £ it. 210 0f. t 200
2t he vendor WB6a tdoRfink BRSRARLEGREEIRb b AR i5aY AR BT The
server 2Qfennbhhagenidif-siHat Uresedf nddle aRP3hidbHES fRisaYupbanggs (step S

104). The details of the apparatus statuses being nonitored can be checked
in the sanesureshonn Statd-RS to7whebhert apt $heGemicanideictor ypasufdctuniegks and

calculations o raneters,are,.execyted. in order to execute the abnormalit :
S et =iratud AT Heeke reneX Shhy BBE I b NG Arey et dtene )
(step S1 1 {.S; i f pTagel od t hat
oy he adnire HiRs beLh A Qdrdrop helil She WpHloon XS bhEntladtulie O |
not an alapyparatisythmmaragement-sideaservestrapparitinforrmtidre ivdivatirgd based

upon the unschedul ed downtine that the apparatus experiences. In the first
met hod offemsiahmrasaires o hedtaksh to remedy; thfgerror Herthencastosnempidey has

occurred J e ' f - IDS ! 0 term | engt h of
time excesgio’I\ééIg prbgctj?? 8?1%1%@(18%33%& oﬁgg%?wgﬁtr%ee,@aﬁécﬁgfh@eg%gg%t eafsm ned
| engt h ofddscribeldsabie,ait i poskibleaand prievct etet &roheeds @dndlihg fBein at 20%

it is decided that an abnornality has occurred if the |length of the
unscheduliedugbvgaifadure or a problem.

Brief Description of the Drawings

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

FIG. 2 is a schematic side view of the semiconductor

manufacturing apparatus;



- FTYLO3008 20/50 exceeds 1 hour. In order to enable the judgnent unit 220 to
execute i i such a judgnent, the server 200 calculates the total |length of
i unsche @Q}Wti me within the predeternmined I ength of tine and the

“ratio of °t 0 |l ength of tinme to the predetermned length of time. In

the second nethod, it is judged that an abnormality has i i ocd® ¥4 if the -

| engt h of the unschedul ed downtine equal to or exceeds a predeterm ned
|l ength of tinme. For instance, when the predetermned length of tinme is set

at 1 hour, it s ] t.hat i r.red i th of
t he unschedul géédgjv\gg?%g %%c%}g%gﬂ.}ieﬁz{éﬁ?&#%ogaaﬁ#&%&r}ét o&?n$$&#§gﬂ?ﬁdged
that an @lﬁmhérmie'séut heserttentr red if the nunber of tines the apparatus has
experienced unschedul ed downtine within a predetermned |ength of time
exceeds a spedilf. ¢4 \isl adurmionial sbloeke diagrem tdfethe edebedimert! dfethyet h of
time is set at, 5 hoyrs and the predeterm ned value is set at 5, it is

j udged t PEFSent Hb"r?&&}fm’i ty has occurred if the apparatus experiences
unschedul ed d [ j afipy it 434 ; : enabl e t he
j udgment uni t%%r?@g%ﬁn g%ch é@jo‘a‘ggﬂrr’g%ts?n?ﬁigrégﬁtéﬂe% lggécc%ﬁ%élm ates the
nunber of ti MGt fapredemtappdisplay ezapgplearfdhe stasadédfdreshtdownt i ne within -

the specific Ij&gt of tine. Alternatively, it may be 1!udg,ed t hat, an
abnormal i ty hdsCocluPTes$nts an exampleofafn pperaldngr stadat B¥ermationnat i on

i ndi cati ggragg} lity in the apparatus in the comrent section in the
~operati ngiagssl?la e |%§lg?rrati on input by the apparatus operator instead of

. -based upon t hFIGNEPpeskidme dfvwthaet bNth@Bpsienh WpeeAHBhsWXetated\tn & |
further alternative, the judgnent nmay be nade based upon the | ength of
PRODWN i digpt giepdiments apparatus status infornation in FIG 6 or the
nunber of tirr?ﬁ P is indicated in the agﬁﬁa us statu]'t?1 infﬁr tion .
I'n addition, tRE pPedBCHTiEFEPSt PATAIRRLETS, M B PEPER ShdtB%he i ke
ment i onegnaR9ygabpasdyl be set as appropriate in correspondence to the
specific process conditions, the specific FTYLO3008 21/50 apparatus type
and the like. FIG.i10 psegamtged flowchizep o6 the Syshan opermitivorsrekediytedain
occurred, the serv rquOO continuously nonitors the apparatus statuses. |f,
on the ofh¥c ar,nﬁq IMent,a86d that an abnormality has occurred, a
~probabl e causegnef {tihg g ' i S r [ i.nt enance
i nformation a(r?l‘glet' hle1 gﬁpar atgtr%h%)%cl){ra%to?gﬁéo%gg%eﬁgé%%gﬁ?%@%gf%re or
after the dindembodiynest.] udged to have occurred (step S 106). The

mai nt enance information stored at the database unit 230 includes

Best Mode for Carrying Out the Invention

The following is an explanation of the preferred embodiments of
the present invention, given in reference to the attached drawings. Itis
to be noted that the same reference numerals are assigned to
components achieving substantially identical functions and structural
features in the following explanation and the attached drawings to
preclude the necessity for a repeated explanation thereof.

FIGS. 1 and 2 are respectively a schematic plan view and a
schematic side view of a multichamber-type manufacturing apparatus.
Now, in reference to FIGS. 1 and 2, the overall structure of the
manufacturing apparatus 1 is explained. In the manufacturing
apparatus 1, first and second load-lock chambers 6 and 8 and first to

fourth vacuum processing chambers 10, 12, 14 and 16 are disposed



- factors that cause abnornmalities stored in correspondence to individual
apparatus types, nornmal values of various paraneters and abnormality
hiStorieiTiﬁhégﬁé repl acenent histories stored in correspondence to the
i ndi vi dual uses. Accordingly, the values indicated by the various
paranmeters are conpared with the normal values in the databaselﬁy5o
referencing these data to identify which paraneter indicates an
abnormality. If a parameter indicating an abnornmal value is detected, the

cause COLEaRONGIvAG 00 1ben SRRQUIRLRAUAPR! ffer & LALRIISH va U] QS d YPES Of

| ogs are 1 nclude e apparatus I ntormatlon. or | ance, par anet er

val ues i G aglspdctivelyhe Thleovasquhodramyfebecleampar ef intludddhe erisFepondi ng
normal values stored in nenory in advance at the database. Then, the

par aret erarihd? dhet iiganplesBnarwarkpigcaesuch exs ianaemdcemductoy wader Wi t he
abnormal i aorresponding to the abnornmal .paranet I.S, Sgarch in the

dat abase.’xt%nﬁéﬁtng‘? ﬁ%?%g?%ﬁ% Rt O%'?ﬂ?l]ﬁ%_cé{%égﬁ?%sd?bn @’sf%alnéf qﬁhﬂ‘?ﬁar by
using theuaABerd qghewwa}goﬁ@et@&ordramwewﬂgn%?  efad @i Atk by
averaging the data in the process log and data n the trace 1 og may be

used. Al tsermabndelcyor wiaffdreW.t he process 1 og or the trace | og al one nay be
used. As a further alternative,gob%{jh t he, process_| og and the trace | og may
a

be utilized i Thf firgh@nd srReomst adsioak phambargHp w8 %rlﬁc PreVieRe stbnor mal
exact 1y 2% UrToRB0 48 FRbN e Py Rattr & Br S ETERE A BRr 8% 0

--mor e -det ajacethrh niraabiegathambexes uirell thasagtsidonwhiege dhleapréssidie israce | og.
In addition, after a process is conpleted, an acceptability judgnment may be

execut ed thy 2bnpapherctpresavise dgecly svhide mainteinimgiithg presshee piodwss and
th tual, val detected during th L FI . _whi ch ts th
osul ts GDRHEF RS She e n AenBiS fRamper 3 ate JPVER Brdceds. |

i ndi cat eyl hdtn®sn ' BRIR a b 1{1,ng8 and
CCOFa conipai nglalﬂiijﬁalﬂhget exhtgil}seicm%g\s{%Tﬁg%par am‘zlttéegr'(:)iﬁsrai1 ‘?#e: I a {rignr# i(é'rl:;f&Fl G

9A~i s t hax gaal sigpplypsestent iiagprdveddécdwehderf thédinst gind reegoadclogablek t hat is

appl i ed, ereas the angf.er jn the diagramin is the flowrate
li ed c\%%én h na,t the d FIG 9B the fl t

of CSFs. ﬁ?ﬁ Ia’i}g%es éﬁ? 513‘?&?1'@&5}156 URHRGRAREFNGISTR ahitiathe f or

this part] - I rate of

18 sccm tqrgglélﬁfcsgog%qa\%;tg%r Fﬁ% %éﬁ%eégﬁl \{ﬂ%ﬂ%ilgﬁg% rh %@%@6%@ré (Hat is

appl i ed ibe 8808t Wesirhblallevrls.t YinohdEiich sttepenirgised thecagassphéfe

gquantity of C2F4 al so increases but the %antl ty of CF4 decreases conpared
to the coidesbdhe Aptqmndisecrad lpgenlackechamberst6 amsl Bowehichscaad® W \Wen

t he power, el _Is . ntit f SiE4A shows_an i Qcrease d the
quantity %%e‘?%&aénféfﬁgcg%e\g “E’:lgfﬁp%%%élttbox?ﬁo%lgh\xﬁe%é]ttehga%(?\?ea I 89§I Cﬁ%’s] at
3300 W Irgshestivep, dree sutanallyi Repef if2haséaddCidatd.e 0Bifiontd1ef t he
flowrate of CsFs 1s 15 sccm ‘conpared to the corresponding quantities when

t he C5F8 opemycleaee the fisststa mighVergathevalses Gllotw 1G8 eates eecytmrinbyt he

&SP 11 DIRPHRE 12 Tl GRS CopRsn DRIt e guaEre s Srwinmicn o

| ndi vi dugir @AARSHEANEAINGD dhdh). MANh BRRttd thiRFIGAD LhEl of the

hi gh-frequency power which is applied changes and as the ow rate
changes, manuéactuirbegl appaesatusccbr dvitiybyt bige stfivst ngo i fourtior yadungmvar i ous
parameters, conditions indu8ed as they fluctuate and the tendenci es of
FTYLO300®rocessing chambers 10, 12, 14 and 16.

Next, the remote maintenance system for a semiconductor
manufacturing apparatus achieved in the first embodiment of the
present invention and the method adopted in the remote maintenance
system are explained. FIG. 3 shows the system configuration adopted
in the embodiment. A factory 100a, where semiconductors are

manufactured, is a user of semiconductor manufacturing apparatuses.



- 23/ 50 such conditions at the database, the stored data can be effectively
uti.lized to infer a probable cause of an abnormality. Wen the abnormality
judgnentgHﬁgﬁﬁﬁgﬁ%ed by using the machine log, it is as to whether or not

" the operati ei ng executed in conformance to the programar_the flow
t hrough which the process nust be executed. |If the correct opeﬂ i2%h is not
in progress, the probable cause of the abnormality related to this
operational failure is searched in the database. If there are a plurality

of parangi.ers e { di | NQ. afy: o] |y e i h [ s . data, the
pr obabl g?\ctautglg gi‘éggd iyg(?\d%tbgaorgrlé i yiggy %@kgceoﬁcgﬁéet&?i Rngéﬁieﬁtblﬁlq% an
abnor mal idppdratised ed2i andnwhare iAstalldehand ddithetRedivigh! ik akigthénst ance,
an approximate area where the abnormality has occurred may be first

det ect ed thyoughng LAY (hastail ndraap NetmrichenFahtoried Uéipf...; elQlredegedy anet er s
may be Cﬁ_g)ar ed wi.t h ta.?xgl corr.esr%)ndi ng thrLﬁ.shoI d val ues by usi ng the trace
| og or tHEWRRS \gheﬁg Secqndyeton, manHactying apnargtyses AESYBHor nal ity
havi ng o :1.6d rag.;q s g ReR, ~dad e b et her
or not tﬁsg#%ra?ssgp%ﬁ%f\eo%ag?elsc{ggg ?Rgf{zfﬁggggggnts{ﬁﬁfs efa?gd&%%%ﬁ% %7). f
t here i s semyicoadsetothahahafadieeing rpparatuses snstailed atcieligtnddfial t he

proper corrective neasures to be taken against the inferred cause and any
part reqipfEdiesnlP@ke-+ AO0BLMAICY#APe neasures, any j igs required when

and the Ik ot sgdobaPoBR S Ble phaRr RS "BiaiaRSRBarCRor (Rr vt | on
- d-ndi cati Rgriigendeiessr thahifachndigehpbiratildes CiHdtaNEH 8t "BRS UaBforiddy

required parts, the mninumwait period before the abnormality can be
cor r ect edQQa,t r.ad¥ii t ed 109 heThectemdors00a(ist equippa@bd witlThe sspeer fi ¢

contents the, informatio r mtted.in this step nmay be read, for

i nst ance,ﬁodl?m r?ﬁrn@l"t@ﬁﬁrébé’l r@&dg§96p?”i§%r%‘:e Eﬂ@@g?@gl Wéﬂ'&é’.mﬁamge
at part r i sel c ’ d : lean paxt
X gl nesiothel BEbLYR SRIRL hekise mebRBLE TR KOl 208 2 Sifel B

It is to2iH noaedet repardédtde cengneteas phatadldd jn dhdividbabdepasatments or an
abnormality, 1he frequency of with i.ch each cause apiears in the data may

be ref er AcEWiVidual oRprabions eenters Meths yenfer 20da, dhepaymbker adi cat ed
in the ordes mﬁgﬁ i j - p . I [.4e t he
probabl e Scausgé yeﬁée%r]%ﬁﬁ’ﬁg?/}“ﬁ%@t@r@lﬁ%&ﬁgﬁhﬁt h ghg ?\grdr@;%wly <=’|’st ories
and the priver 20Dag¥EMinétt2HOWiteS eQth &ithBEVid YRe Iaftefett B0OY whidhefPondi ng
to individual apparatuses and mai; be indicated in the ranking order. For

i nstancea ifnetwarkhi gonnestitgncythgower sappés edta o erableppbidictetionale

i ndi cat es . an abnorgal value relative to the threshold value and there are a
plurali tf ﬁ%ﬁg _PE' causes for the high-frequency power abnormality
inferred by caducdiRgaafgRUEHAIObIJARE ddrARASE thd1Q1hR0YE0 Cand {He whi ch
each cause occurs may be displayed as a percentage and the probable causes
and the cerves @i ngncthisediagmme o usieglereslidng 100 dat sblown talse aor der
with which th ocgur i.n the data.in the datab wi t.h regard to the
specific eé‘ﬁﬁ%\l?e%t L?gﬁﬁ}f%’ t*mprq FRAY Bt E?%Wa%ttﬁepﬁ%f‘%e%fé%’d{lgcﬁqcrh $tep S
108 indi cafeqitt %R ati QE’&H-" i kLNst tion to
be provi ?élg to retht to%{/e,Ei fh\élq}énrgtruc is%ﬁéd%é%%ﬁ gﬁgr ieﬁ(f)lrace)l\?lbdéd‘E1 0 the
factory aotlectionglipit 1110, ta itsansadgssiohliaéception tumieeti20 tandea rdipprged as
the correct,ive neasures, art inventory_ information is referenced in

th
the dat aptyé (3Q-eplke dagy .Coﬁﬁggﬁér‘énﬂnl 1Q %ﬂleﬁ'?ﬁesﬁ?éﬂts infermationowithand a

repl ace I e ' tor a tifying
that a1 TeRpfE el e Seal R BRER B b e W TR AR PR
repl acemehk 8¢ bveh ppe@dteriiifibd UshieOhtefra3&Nt The dthtud ehRirathtdapartyrent at
the vendor. If the referenced part inventory information indicates that the

nunber ofgiven semitondychay manufactakngsappaidtas inghides ppevating sitatad

i nvent or uanti.ty, automgtic .or.der processing to autonatically place an

order {oin{HEIBEO; | SPRIHNSe dTQagteps ofailye | gtale informatior &nd
maintenance state information with regard to the apparatus. The

transmission/reception unit 120 transmits the status information



- FTYLO3008 25/50 to be noted that if no probable cause is ascertained in
step S 107, an instruction for the maintenance personnel in charge to
initiat emﬁéégte action is issued (step S 117). The processing

"~ descri be executed by the managenent unit 250. The information
transnitted in step S 109 is received at the factory (step S1139/5then, a
judgnent is nmade as to whether or not the problem needs to be handl ed by

t he mai nt enance personnel (engineer) dispatched by the vendor (step S111).
If it isy d t I - oS- eegdsnt h t he i nt enance
per sonnel%é{gﬂgegé%gecé%%ﬁg%% ngﬂg ?r%ﬁv%? e%g(%c%t 3@? sgﬁlﬁéﬁ%js@% cvéai”g.‘e ,

t ransmi t tiaderdrett @0 VeNd Mlso Ireckivek SinferdagtHonOfrahRhidledefrofaRHe ity t he
probl em does not require the nami ntenance personnel service, a nmessage

i ndi cat i RPQ-hathe Wésplayraeit e displapsvariaus tupesrefdofomdationt ransnitted to

t he vendor and.,the problemjs.handl ed by the perso | at.the factory (step

S112). Then, gn}%dg%@h‘feri s %@%e fg t o“Mhet N%’PBB’F ng{b%?he B?‘Qqh@%i nd has

been co ; bl S | : i as been

conpl et g@k&%ﬁ@%sgggz{ i&oe;%ﬁ)r% luolnf\}\;c ?r} dﬁa&ﬁ%ﬁa& Qﬁf‘% %’P‘%%ﬁ%@%ﬁpt\%@l t he

pr ocessi ri2thasa ndlisplegn unitpl 24@d ayel , at haaopgeatemn vigitur2s0to Stap S 101
g

and the processing i,s executed repeatedly uyntil it is conpleted. At the
vendor sitBRNSEHSSIABLEeRAPUANYI UMt ng Ifhetoreivey Her sktusi nfermedion

Doy o [RIGGIde bl ThE AUGSESRE, LUERE06 S Hrgniifit dnk e, S8 T e
to take fisthsitiorss iton thet elet 1100, - aTHel judgeensatnit a0 NEfdG ipn for
t he nai nt.egance tp%;_lso;inel (en%i ag;r) fi n cgigrge to talﬁe’ 1e;ppropri ate action
i s i ssueduOgmgnts PRBEEY bPOsr statids ngiersapobc @ssitngwhiether o natdged i n
step S 1(1%5{)that no further actcion igpre uired, the operation proceeds to
step S 1GPTBHRALY RS OSFHAEFY HE (BEa CORESRONAING APRRTAILS. 1aph he

exchangedathBab8&idif DY) Ghafitdnd n8aheSrha e} eaH cl he

- dat abase in tﬁe evelnt of aaf ai Inur e. FTY%BI?OS% Z}E%%E%e{%n%%é
managene@broirnsalities addctier comespanting ogrizppize ahvasarésswitlnbég@dd gnd when
a failure qccyrs, the factor causing of the failure can be identified :

‘qui ckly ARETVAREA} 4YRFY Of ARRAAHECSnPEFALI GHUGH 19 Yalgana Raramefieren
appar at USRS £ ANBALs! Sod SATPLEAGESIER  TRIGTes SRFRLLNG. Al UT At €

di agnosi s, 1t beconmes possi consultation servi

appar at usadivilnabddppdranusés,npart Haveh edrys ihfraid®in Gn@ midiftaadat uses
can be displayed at a plurality of conputers installed on the network, the

~appar at ufegseanehschedilas iy siored pnumgmery.- oTheetatheatitthehdataivase i ne,

t her eby ing. .t he i.nf tion i der st d.effectively.
Fur t her PRt qitoupated HS BRE SITR bhsts G Cothf ndlad B0l e for”
di spl ay afisplagisS Raadoule \types CONnAfedatiba. a ’oﬁ&\ﬂﬁ{dﬁé%?»m@ﬁhe 8f ?ﬁ‘ﬁﬁatﬁg’@hwl d.

Thus, by stationing personnel in specific regions of avi ng
t hem nonimanagep yasiowsety pgseolairifogmiationt, hexecpaes protesdingvinaseat] uporbecones

i bl ffe hj,gh- it d- t.he- cl k t i ith th
P05 e LGS o ey Mg, COGC AN Lok uppert Ser ec i
shift. Aif@naath¥ahaon 88 AldridtYadssiich Gt e Ql‘é%ésé)fqﬁ‘?e%% Qfs o

provi de round-the-clock support service at, at least, one lTocatiron i1n the
worl d, apeadanotiess trsélde 2lignoue0 ané refuated departmemsidmyt ege hikea m ni mum
nunber of support operators. Next, the repote maintenance system for

sem conduct or TERuf adur i PRESEPbA%AIRles ot fheaRpparatiseoReasing st@isdi nent

of the pr I: Ny enti N =a p in . the stem ar.e.

expl ai ne(?lli.eI |asgléwnbo§|i%br?t Bg’?%e?‘erss %g%qlﬁﬁfe% %’fgsnt 11’5?}%08?1??5& n ﬁ”lﬂ?li‘t t he
factory siade tel bertranshittbe enHe fastsle-SideV&ierit €0004RCERBG W t ITHRACH
other at all tinmes and in that a judgnent is executed as to whether or not

a seni - abrrsmission dataoes 1a iggErasemicbnductdre nirnufactuningaapphranrsal i ty

'nthe. oMBOHIfen{or SReiaficy kb SRRl | RUBHRSH (SKC SRbiah: REMbE, dhe” P

expl anat ixpharat ¥ tybEYTYPE), the date and time (Date-Time), the apparatus

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




“unit 110,

-r FTYLO3008 27/50 The factory-side clients and the vendor-side server in

the i enbodi ment adopt structures simlar to those shown in FIG 4. The

factory-%hﬁﬁéﬁghi ts 100 in the enbodi mrent each include a data i collection
i ssion/reception unit 120 and a display unit 130. The

data collection unit 110 col lects status information with regarld A2 t he

sem conduct or manufacturing apparatuses 102, 104 and the |ike over

predetermned tine intervals. The status information of a given

sem cond turi Lncl udes rating state information,
appar at ugé%)gérgr%?flgf%ug% t?ﬁf%ﬁgﬁﬁ%ﬂzbm?’ Pgﬁﬁqlbaﬁgﬁt he apparatus. The
transni ssi on/ rECEPSi presenits AR CetdAPNTdIStHdatah e YatdPAOER ARA AaYi ng
been collected to the server 200 at the vendor 200a via the Internet 300,

and al so appegiaves status natformatiosms nThe estdtusninfoensdiore rindchte$htheali spl ay
unit 130 displ.ays various,.types of infor Lon. The server 200 at the
vendor 26’6%?5&!“@%@3 ﬁﬁ%?%ﬁ&?%%&&%%ﬂm%m;ﬁ# pﬁpbﬁg’tﬂ‘ﬁq 210, a
j udgment | a i 0 i if..2 agenent
i ¢ 250 OkE (FShcduldt UORRAALE &0 URHERRIE! tthkn ? {dngffledu Il

i nf or mat idowiptime) deTheyappardtact etans defoehiaiin 188icatds tthansfatlus of
information or instructions to the client 100. The judgnent unit 220 nakes
a i judgrbstiaprRaeduggenigtiaendetait-or Namaly, as appanssturarumsentiytinathe

pnar ot ulP TR Sl JRY" TR d YRBTGET Rofibeiohn et 5% SERBY:

~factors tbgindiRysetaborémldd i ENGRT _(eﬁx%iﬁ@éﬁﬁép%ﬁitﬁ'ﬂ %:irﬁﬁbhyét asur es
I a

with regard to individual types of apparatuses, nornal val ues, nor mal
val ues arfdursently aish othealSoheiduded oPovan | state paneymidee usydeagoorgrd@MOLE

hi stories_and part replace Lstori.es cor.responding to individual :
appar at ujlé%l,lt"ﬂgrqleﬁﬂvgg*t gr Wh’f@# n‘ﬁ?\"t}ﬁeamﬁlﬁg‘?&}%?ﬁlngg’ RRRYRYEP Bkhedul e
i's storegdnheNUMRFBEY a tlﬁ@\a(;;l [ .fhe data
st atuses change. Thgle;'i-cib?o a§/1 S?ﬁ{tte 24 ?fﬁ@%&@%ﬁg %@H}%gg%ﬁaﬁ’

i nf or mat imay BEhin eeWAGEDE fitepair waif)Gstatkd YirG3 WBPARTH P aremag €Ss tediis OUS

types of information, executes Ebocessi.ng based g{go.n the results of the
j udgnent TB&EcREcHIEFTRMIRE FaASED Urepair2gonducted ss referenget tonthe o

conduct 3, 3835GPe 3hahllf) U APA Befll & BRODRYN (process down) status. In

the example in FIG. 6, "Nonscheduled Down" more specifically refers to
DAYOFF (holiday) status. While the operating state information.
includes both the status information and the apparatus status
information in the embodiment, it may be constituted of either the
status information or the apparatus status information alone.

" FIG. 7 shows the operating state display screen brought up at the
vendor-side server 200 based upon the received information. In the
screen, the dates and time points of data entries, the corresponding
apparatuses and their statuses are indicated. As a pointer is placed
over a specific apparatus and clicked in the display screen, detailed
information on the apparatus is brought up on display for review. The
operating state information is primarily used to execute a judgment on
abnormalities occurring in apparatuses.

The apparatus information with regard to a given apparatus may

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



"setting

send notices to the client 100 and rel ated departnments and the like. In

~this docunent, an abnormal value is defined as a value setting at which the

appar at us.| m@gd to go down. A sem -abnormal value is defined as a val ue

not induce an i medi ate downtinme of the apparatus but may
|l ead to a dowmntine as a long tine el apses. A state in which t hdi¥/ 3G a
paraneter indicating a sem -abnormal value is defined as a sem -abnor nal
state. Next the rret hod adopted to execute renote maintenance on

sem cond I r by .usin e, syst em.achi ed in the
enbodi rre |s explai r‘ée%‘ d“%&gg %1‘1?%?‘5%1*%%1‘&}103% 86%%? a]é %resents
a flowchgrbceds tieg F¥RrSMPRKRESINGatX SeidiCsting {Hie rhed HPR}ano dat a
collection unit 1I0 at the client 100 installed at each factory collects
the stat ysramicienatdidaingd finregaespondehes tentardndott eg.mthn foressmiag

appar at use cted to the clige t t hr ou e LAN (step S201). Each set
of stat ué’ailﬁ cﬂgnﬁ'ﬁ BROGSSSt 865 & %ﬁ‘éfﬁé%gﬁgtl?t &%@ﬂpﬁﬁ%’rﬁﬁltqeoﬁnénﬂ'lq he

: t
Gesar | bodnarRarvaQl o e RETEPLE velde SRid TAE TR DA REAPhYT, B

transmi t indidzates fthet OPO|ATISS istalter 6F elpt iapparaittis 121Dh230trh66 légrr‘é@érSZQQ at the
vendor 200a via the Internet 300 (step S202). The information is collected

and tr and¥Peesy data af e%ﬁcfsmelar@btezmdmtmmepermlrtq%tm«taontmats The

Transm sern rerdperiiE (15 RRetERK JRGAA0KE T AR A08E (step
- S203). B%&@dut@@']uﬁ@%éﬁ@éﬁ&hb'ﬁr@bﬁ%ﬂé @Husk 7 aiféﬁﬁbn%‘&@itﬁvm tors the

statuses of the apparatuses in’'substantially real tinme for any changes
(step S204). Tl deilurd §ta;tfe trkferla:mmratqﬁsa sglmmsaquaueltug imdicatesethean be
checked in the n FIG 7 : FTYLO3008 29/50 In step
S204, vari@ifs of %gyrgfm I@?%ﬁuﬁﬁl cﬁﬂﬁt ’l’n@l’l’gt‘?ﬂafﬁ%?r stateeindormationsc ut ed

|0 O der haictes e 4ke MGt SE ordhRAETHA kol d0IRAL Jh

judgnment as to whether or not a sem - norrra ity

execut ed ther facgbra mit hsdtwwhecmatedbﬂmﬁ:ml the dsstémalctording Iﬁ@tﬂ‘l&d of the
abnormality judgnent, by sinply changing the threshold values that are
used. Al tEPRERE \‘/’éYV‘tl‘Ei'ilf Flé‘i" ORETRHAGBiade SnipranatieRsRy R RIBePateal i n t he
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state information. For 1n_stance, the failure codes in FIGS. 5 and 6
relate to the various failure states, whereas PMCLE (routine cleaning),
PMGRE (a routine maintenance), FIXING (in repair), WAIFIX (repair
wait), WAPART (part wait) and PROCED (in repair in conformance to the
procedure manual) in FIGS. 5 and 6 relate to various maintenance
states.

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. 8.
FIG. 8 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 S101). Each set of status information contains

the operating state information and the apparatus information with
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- judgnment is made by the judgnent unit 220 as to whether or not a

sem -abnornmal ity has occurred (step S205). If it is judged that no

sem -abnw;ﬁ@éﬂas occurred, the operation proceeds to the next step to
] T as to whether or not an abnormality has occu.irr%&, as in

the first enbodi ment (step S 105) . Subsequently, an operation §/mA ar to

that in the first enbodinent is executed. If it is judged that a

sem -abnormal ity has occurred, a probable cause for the sem -abnormality
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- the probabl e cause of an abnormality is inferred in the first enbodi nent.

Then, a i¥hesagasneissiofi/rgceptaent iBitapglr te thei servera2@enat ghaovendorst at e,
th b t h i -ab | t he,.cor. i
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the frequency wt each cause appears may be referenced at t

dat abase esg, @vetyo Si minuits; ihhthepenrtaldimerdf pfobeldre theysesetsranintee
correspondi ng, corrective geasures in the order of frequency with which they
appear. UmeVNGeDEss 30p50PTH0 FREYaleS P } (i sastead: Ab X Zpirgies (6 ep

resshge ARQUIAPLURERANFedfithe By LENET RIGALRPTNE PRrRRRs TR "o 1

‘the servelddfidnpthé peygnifigrsthsd affotrftion They brsranstitteddhliewhaet ory is

received at the server 200 (step S210) and a judgment is nmade as to whether
or not fGherehascbesn fschangs riadtheansrabing) state of the ¢arageponding f urt her
action is _required, the operation proceeds to step S 108 to execute a
search t@ng’ée‘g’@k‘tl%i n the appropriate corrective neasures, a required part, a
required jig, THeseaedukGrRAtibAaraRsAifRANES desESBRAG bRt RRelvedge. | f no
further action is required, the operation proceeds to step S204 to keep
moni t ori &g thieetrdatsaisiom ebepiiorninite2t0 idfetheabower 200 etdhet vendar | owi ng
advant ag%(sg) i n addi éi @3 tﬁ t he advantages of the first enbodi nent. Since the
client 16908 {StEReSIEAePaseg upPen cimetadty Wiosmaiion.othe seayen 204 i nes
and the I, ot I ' ' an be
Faken | n R0aor B AR of she'afFarsAnstE by 10/ ERENLYE G RIDUT ot
gi ven ap(featigtails of the separaahinostadlised detng meoRitbeed &gl beadhectiedn of
unschedul ed downtine due to a problemif the a‘fparatus is judged to be in a

seni - abndRnidle sexgea shawsoimdIte 7.sskie step iS4, ueanions fypea prdpnaksa e

et on cArheASTE R of S Re dEp R SRt SR BT s ur e
and, as g};{rﬁﬁ-mgﬁtyglwg@,@@lﬁ@ti on rate can be further inproved. Wile a
nmessage i s provided by the vendor to the factory side in the event of an

abnormal i ty i Nexte the dmdigmentphnin@Oatuvswites thesshyermajithgudgamsrti tted in
ot her situati S I I.... For instance, Since the frequency. Wit ich a
Paiure oBR ST0RFS Hhe nting RS HaRahER ok kTS e hnish o1 at us
and the Il mt-' i ta{k}pé

i ndi cati r%gﬁlngﬁyft}gle? ure Pr%qgﬁg?}ﬁgng e%w%tdlg\%er%%r rectﬁ/%éwﬁgggglﬁztso may be

pr ovi ded wWheth&ppar abtises abnbitialit) d8a 8 btoQredp i iaegivengapperpterst rfegi | ur es

in the individual types, of apparatuses. |n_addition, based upon the part
r epl acenmdift C¥HSAyPRTekHPRTY Pasg ety 'omnfgmﬁfthﬁ&rﬁmgpamws

repl ace . i ng,.C 1. 1Q, b NEe LASP I N y he:
noni torg%%%ngé%? %)' sgﬁdhgéwerjsgga%qgwé\%i@a{t B?\ggﬁ]hgﬁata ﬁgfj all'plggr%?a%é i:eslsdue for
a part replge&nenit, agl #8AbNBalitp HaN@ccOsRaL if Aheofatidiafl ilechaedtiled due
date approaches. Next, the renote nai ntenance system for sem conductor
manuf act Wowitiaspe & predetermineddlangthhef timhe cxeepddi aramedetermyimesk esent

i i d ) hod ad i h | ai ned. i h
Syet om oORTBgurRE: B et Ehthnthe, BridsTinbet Bo&u  Greth selfE, [he
first empodieahdStRMBrédetEHGindd ok @‘gé@ﬁﬁti@%, ii6 iOWekiRt tHR€ an

enbodi ment 1s characterized 1n that a judgnment iIs executed as to whether or
not any ebmorntestybbes corurreded the fdregthc of dhet akechéduledhiduvendamee and
that if there has been an error, it is renedied. The foll ow ng explanation
focuses on this point.



~While FIG 4 can be used as the functional block diagram of the enbodi nent
as well, the functions of the individual units sonewhat differ fromthose
~in the fif’ﬁ (%@88' ment. Now, in reference to FIG 4, the functions of the
vari ous un Is i he enbodi nent are explained. FIG 4 is a functional block
di agram of the client 100 and the server 200. In this diagram 4P/stthgl e
client 100 as an exanple although there nay be a plurality of factories
each having such a client operating therein. The factory-side client 100

i ncl udes tiyan it 1. SSi I jon unit 120 and
a di spl aye@{uc%? glggi.él%ﬁe Iga?fégggo qlégﬁbg%ttft}gﬁsl%é@gﬁrgﬁ??ds?%tefffcute
i nf or mat isueh 4h jun@gateht] otlhideseligrC PUbCEMlculaRaufiaet Ubtdld 18ARAK abpses

102, 104 and the liKke. The transm ssion/reception unit 120 transmts the
st atus i rnieschadwedrdewntintesrithinl the peeleteriined dength 206ima¢ arftetlvendor

200a via the Internpet. 300,.and.al so receives information transmtted from
t he serverlat’é’oﬁtf]'!‘hﬁnE"t&l i‘?ﬂgﬂﬂ ?Jtﬂ'il{nei%h&‘? DEFASISTIURF gngﬁbeitwe-i nf or mat i on.
FTYLO3008 32/ 20h t:he; v 2 [ Iégggr :

transm ssi on/ f{gc-eEgt@i %ﬁéduﬁt 210,88131 l}eu{fgsrgﬁgéﬂn??%fg? a atﬂ;}%%?e I?J%Slt 230,
a di spl ayoagmirre@4Dtlam teregthnofjesremtschedal &b dowtittmier ensall &sbpRkEeSAHt | ONn

unit 210 receives the Statﬁ'f information provided by the factory-side .
client 1C00PasreteraHBadilengt of imeonFer inAtanastwhen the predeterainedoo. The

j udgment I . ] as, to . e r_not.,there.has been any
udgrent ekl 3A0ERKSS <ol H09TRBEAS: 59 WOBHECEY SHCphRLRIIRSRECT o
- based upaecidieed of tres panh e HeatiHschedQleBdbRAtindt ekBeedftiaRase Upit 230,
informati on indicati ng corrective neasures correspondl ng to Specl fic

failure & dhirsl methed, vitdisajudggskshet axppdmammsality hasooomuired ifntheat i ng

b ity histari d part | t histori f. the individual
appar at uSBETEG RriyTesdic fRPARITS FaTRaPaEFaced e Ed SowRbmE o

updat ed agithite fdHradetcrhisRe WHRYE of TRedbsdeds ankgeéﬁ% ghRRY. a¥fopari ous
types of information. The managenent unit 250 ascertains operating states
and f ai | unetancs, sgheh theepappeteamined langth lof timatisssetf atrdi hbanseerl

per f or med t uses at the factory based upon the status

i nf or mat i%%%%&%&%gglar{ﬁgi yalne 1y§RisaloP: Inifdrdgerdiatan abnosmalsydus ng
based upQp. lhfed §5¢Hd égﬁ%rétlﬁ% é meseéﬁ%é’lgféjlﬂ%él %a o g %ﬁﬁ}%‘teljsg% 220 |

and issues 1 nstructions to conduct a searc ase to
send not imese twithite $lhaumts. An iordePeof ehablerhedjuiitheneashitS@R00fo st at us
information includes information indicating the apparatus operating state,
appar at usXeatte schonjudgimentetha seweri2@Q) eatdwatesrthinnumaberof times

i nf or mat it?l ¢ i i.ncl ude,, for instance,

the Like. The status infor 0
t he appara usﬁgfb, aﬁﬁy}aﬁﬁareﬁﬁf?m& qrf'ﬁec%’?%“geang%&fwet AEtREhaths us
status, apeeifidlerd@hSsTUemendi cating a failure state (alarm, coments
i ndi cating operation details and mai ntenance details and the like. The
factory-si de dAltematively,titamepi bs jedged ithao ramabawrmedity prasieceuntenked ti me
interval s,or _each tine there h een a change_.in FTYL03008 33/50 the
appar at usf opBr QPHGET afil (ﬁe"et ﬁ%cgﬂ'ﬁar%f?%s napmréﬂ%HEB dpglicatinge an
i nf or mat i yh FAANS IHehe e At e € he
states of the apparatuses %ﬁ%@%%&%??og?%gﬂt %e?ﬁ%égl H}:IEEQE @iérﬁ?{él nts a

f | owchar tstafe tihforapestioni nmsuteshyc thedappatdtmiss ppeeatote hestehddofilisased Acti on
is taken on each sem conductor manufacturing apparatus at each factory
(step s3(}HBQn1’qi’§ schesiuled  dewntine the appatedus| Experiences.nséd laed at

t he fact I e i nf.or ety i regard to the : '
sem condg%%(%kgeqn%g%%éwl}r’ itﬁé%g 54 a tusegg7 l%:eg%n%% gasg‘g%l et @I“? Z?Rgt[hh?%ugh t he
LAN (st ePRE3DIYN ibaiated!inothe hpphsatiul SfdrakiiffosAntishia FIE. GRA A NY
state information, the failure state informati on and the nmai nt enance state

i nf or mat itsEMbeHi Oat times hBRORWA ofs rimidicatiednde dbwed enpedatust statapar at us
at the factory...The at us,.i.nf oryati o avin een collected is transmtted
by the tfﬁf?gﬁg{%té?%n/ f%‘c@%‘?ﬂ%%nuﬁﬁl? nge?mﬁgdgé?ti}%’r Q%@rgﬁefq{én\’i’@%dor 200a
via the ‘whe laN [ i an
transm tb’%@? nwl?gtg% (Slggzﬁlﬁ%%e&%gf ;%Iliéggit etgérqnsgcﬁét)%r?&qlbhﬁéﬁgps or it
may be cebrexspehdemdet ransnie t expecificst protysdy conditdbms,ngthdhe spesifiect i on
between the client 100 and the server 200 at all tines. As a further
alternative, the status information nay be transmitted every tinme there has
been a change in the operating state, every tinme a failure occurs or each
time there is a change in nmaintenance details. The status information thus
transmitted is received at the transm ssion/reception unit 210 of the
server 200 at the vendor 200a (step 5304). Based upon the status
information, the server 200 ascertains the operating state and the failure
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- FTYLO3008 34/50 Then, optiml neasures to be taken are searched at the
dat abase unit 230 in correspondence to the apparatus state (step S306). For .
i nstance,%&%l ure has occurred in the apparatus and an error nessage

" has been”i Yfhe corrective neasures corresponding to the nessage is
~searched at the database unit 230. Next, the judgment unit 2202d/&ltes a

j udgnent based upon the status information as to whether or not the action
taken at the factory with regard to a particul ar sem conduct or

manuf act yJ.i n correct (step S307): If there has been an
Hpsta R al e e BRe

error; th en"to renedy the error is searched at the

dat abase unit 1230ig fikRedSRP8tep F1OF tiRatBsSAsHSornaii§rhhibdhated NEiE has
been an error in the action and the correspondi ng rénedi al action to renedy

t he err orsergen 26 eontiediqusly hmohitorsr thes iagpachtwsitstatisgsst dfp 880e |f, on
t he ot her han it i.s.judged in step S307 that there has peen n rror, the
appar at uft 5&8’1?@’ o J“Ff?ﬁﬁﬁjsma"nﬁﬁi pBReFmakLy thas pgevsred, st ggo ﬁlﬁ

i nformati Jor j j p; I.SqreGel 3.10): a

j udgnent C%’Elstr?aggsﬂzﬂé t%%gld{gjc%%t?ylsssﬁggergédtgﬁv\%ae/rﬁﬁg%ﬁ}r%?h gng/rpa?sl%%ﬁ %r mati on

has been inéerenation(aidphS&3pharatiis ihforbeoeeh iobralred ahintédidtels Hafgeggrent is
made as to whether or not the renedial action for renedyi qu the error is
bei ng t aknaftst dhesabnprmedity s jncigednte haysi aecurren(steneS Fe@kdiThe act i on
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-not. veri ffaeebrisnthstedhistl AbnbhigalitRisadtoPed At sirtespOn &bk & 9adidual S

continuously execute the action. If it is judged in step S312 that the
renedi al apparetus dypeensdyinag vahees of yaricisnparamieters akdrgbndwemaltr at i on

returns ta step S3Q1 tQ execute the.action. It .i.s to be nofed that after
[ Tanem ¢ STy S et Er ARt BitGbiss Stared if moRreiRoREleRca Gthe. | he
fact i : o) rn Lepaidg, h : t
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ends. |f various Fiat68668s3860 cohepartederwithndhet hrheglaivalies 1ot tHeen
conpl eted, the operatign shifts to step S311 to execute a judgnment as to
whet her tabase nfyr iplersnoiRg bhese r data vie identibhewhighiopasameter

subseque q{lh}'cat{eg QP EaBﬁ?)?ﬁ{arl'ﬂy.i S1e% %%%ﬁ?et%? 1g8isc%r1:{rpge gnagt?ﬂlgfmal 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



- As descri bed above, the managenent side is enabled to obtain information

regardi ng apparatuses operating at renote |ocations via the Internet to
ascert ai W:{@éure state of apparatuses and the states of actions taken

“as correcti ures at all tines in the enbodinent. - In additjon, the

optimal - corrective neasures can be ascertai ned pronptly by r &2eioéhci ng
the data base. Thus, even when there is an error nmade in the action taken
at the factory , the optinmal renmedial action to be taken to remedy the

error can kR C . | b t hat d . hanged
bet ween ? %gﬁ%r}?ggt a?.g% gé{n eéﬂse#) éé?&fggri ﬁthtr}ﬁ{élgfelnbgdi Irlr{egr%t% S Qé@ﬁéﬁed
above maynbestigitech betaneetlr ansedsipgsh {He sdedd ancage, iR 4oged Hata may
be taken into a database via a firewall to decode the data. Alternatively,
a firewalddditipnpaftensx procassas csanhleappanntasseptabidity gudgmemtimeyibedi vi dual
appar atuses t t their own.codes individually. In such a case, third
partios CARRUICBYSUTPRENE S RUFTARE YHMeR T sPERdg R LIG ArRGESS hi gh
degree of bk 'é%gdd : ggg{y I a judgment unit having
funct ions?%%ﬁ% grﬁil&ola{bﬁggg%ﬁgt e Jldi&gl nt %n(?dtésgm at the vendor-side
server 200 mayFIbe Qrwhickepraserecthd aesulty-ofil menitarend the extaestagds t he

client 100 tp.make simlar judgnents in the enbodi nents descri bed above.
Wi | e t hdSSH it & sBINEB PTRGEEs ¢ indicaies tbanauaatisies cof Bl VRTINS espect

to prefer8dscateg SR Scimer CR da [COR iR N 3ht aglis & guknos. the

pr esent vent ron’i § not exanpl és and rtw

- under st oqthepatferees ki ltheddiagrahe iR RIG. B4 -i¥ ahleowshehpsieSehfinkofHy and

detail may be nade therein w thout departing fromthe spirit, scope and ‘

t eachi ng leveltaf¢hienvightfrequency pawgodsat3is/ Goplirgd, whereascd)e pardmeder exanpl e

of a Semiﬁotrllldeua}aogrram 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 CoFs 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 SiFs 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 CyF4
-and CF4 are smaller when the flow rate of CsFs is 15 scem, compared to
the corresponding quantities when the CsFg flow rate is 18 sccm.
When the CsFg flow rate is 21 sccm, the quantity of C2F4 shows a

- marked increase over the quantity of C2F4 when the CsFg 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



- manuf acturi ng apparatuses in conjunction wth which the present invention

is enbodied is illustrated in FIGS. 1 and 2, the present invention is not

 limited i rticular exanple. As described in detail, according to
- SR

the pres i on, renote managenent of a sem conductor nmanufacturing
apparatus is enabled, and when a failure occurs, the factor ca@é’i/@the
failure can be identified quickly and accurately. In addition, since an
instruction for corrective nmeasures- to . be taken to avert unschedul ed
downt.i ne, i j e e i o IS 4l q

sem - abng}'1 \rgg’l %?P ??%?Rgp%{rqg%r%i gta gggﬁﬁ’oﬁgaﬂgﬁat aéga;\nqba@fs o‘#ez%tf ﬁeg“é{gl ar at us
enters agiléded @f irfer aogproHadilé ¢aeisarnsd dubnorrindlizypossible to further
inprove the operation rate and the throughput. Furthernore, by stationing
personnel in S¥kenfither efirgmanalitn hiaidgsnent aisd ¢naouigdt fym weimig othe
apparatuses poperating. in other parts of the world, Lt becones possible to
offer a ﬁ?ﬁ?p%l?all%lgt )]/tg]rso%%g‘? Fﬁ?eqt&e&ﬂf ROt PPERAtAR &S RETHS F"ﬁ‘aec"gt& nel on
day shi f toplfgRRaWc M heesidian Cof hel floRek p&m%# WhidH '

Al ternati \9el y, by stationi ﬁg gf:}ﬁsuf fici entonunéer opé%ggl%s%?gééﬁsovi de
round- t henukbdie sixepoted.sedithe abrreat dpasitidrhds not ihogabgress, nthde

wor | d, appaba ses use @‘flf‘i ver,a_;tﬂrie wor |l d can be nonitored with a m ni num
nunber ofP’8 ﬁ% £auge it i abprr ithiclatedetq this prergfieRahiailureeit i on,

appr opri %Eﬁrémci"iﬁgﬁ'{kgaﬁ%é@ece;[f GO 9 \r%lﬁ[?%liﬁy g)g r%%arﬁ@t%?g A3 eS

operating at renot catlons by ascertai ni e-o ing states and the

~failure. shdiesirgf ahhebrepianbtakesin die prbeesd dhes, e protdisiBaiiaesepsf f or ned

by the customers. In particular, even if erroneous action has been taken by
a cust omér gitaie ahnemally pBeay nhedsearehgdcin ristatéen atnd arthealyprmalityr enedi al

.tQ. b K t dy t b i ded. . I t,
ser ous FafiAE HaAniheD 58 L Sy RE HEEPTGh 08s. A BIFRBRCoE aver | ed
to furthepmefihhRitAchowi@e! %&@ﬁﬁ?ggrbitrlﬁgst QRELFEPmayF hELARGO8 37/ 50

rate and the throughput. Industrial Appl y The preseht invention nmay
be adopt edtécted bynmutséngaihet enanhines\isgeanfiotherntlendaictesr ofrarelfitect uri ng
appar atuses to be enplqyed to naaa‘?,(&gg d perform ngi nt enance, on

a

sem cond RRTBGHERY & ReIRS & GORESPORHRE HT5sRalhyaless from a
I . g . e ol
remte | orahiif vk LB G {ift fikt Wl add Rrdd O%f%cgcgrag%%yegugﬂf‘gaf nan

appl i cat I n—conjunctio e system a ne rogrant

execut i ngf theeimortmalityehaviegy dapursetiatahduptear; manufacturing appar at uses -
and a storage nedi um havi ng the pr ocger am stored therein. Wat is clainmed is:

1. A renote nditHPEBAnERE s9atadm itds deteaminedqukedrernemupichere iy aappar at us,
comy e S, A B BT o,

sem conddc manuf-act uri-hg apparat us 15’1 .
bel ongi ngat@eath@N IR boBA GRferiRE AUsedRINESNAHEUERAAGNRAE haspsai d

sem conduct or manuf acturing
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;



- apparatus; and a network that connects said factory-side client and said

vendor -si de server with each other so as to enabl e bidirectional

comuni cat. rqséﬁgrei n: said factory-side client includes a data collection

“unit tha status information with regard to said sem ¢conduct or
manuf acturing apparatus and a transm ssion/reception unit that aﬁ‘r/ér%m' ts

said status information having been collected to said vendor-side server

via said network and receives information transmtted from said vendor-side

server; an 8 38/ 50 said vendor-side server includes a judgnent
uni t tha&?ﬁ%@%@%&e’r or not said sem conductor manufacturing apparatus

correspondi ng I & s&tbe 19bRHUEh AT ehePd he aBRIrbES) Sf ProBABRY BRLsEY fGF a

sem -abnormal ity based upon said status information, a database unit in

whi ch nuiam ehaocmality ot frespueriayhok wthy whichszsich sause ephearsrin the

manuf actuying apparatus is stored j nmor d a,transm ssion/reception
Uit hatatadBRYaE EiFEPRied IR hRdAtAREP e A b SIERTRCIT BN | ent
and transyg tsq4i {i j ' j &S| ient. 2.
A et o e o D P Eh i ey et U,
accor di n@\lternaitiviely, 1thevpeobable saudesanayebanaaked bynedfersndingl bskds one

type or a plurality_of types of information selected froman informtion
group cortbei abpmexmality fusvorias end Hae qart igplacemeant dristamnieg oF gitker

Cet conaebBroERPRL: G RES B b R PR BB RRa el ARG, "2 s
of . vari oyfidpaitedeirtithe rahRIMBIOrEBr] Ndozaindtlntche iflher Migh fyedueAdr Y,

information indicating the part replacenent history, part inventory '
i nf or mat ipgwemdpplfesk rtat the Lppet aclestrodsl nndivates aer asbnocmalckielld es. 3.

A t i nt t f i duct facturi tus,

A or oot e O T8 RSO el S AREHE L0 TUBASI LRG BRI VS,
state i nfQrREiBP tRE dﬁgﬁ_ GhéScy EBW&B&BI%} ng, {8 b9 cdfldticting

sem conduct or manufactUri ng appdaratus. 4. A rentte nmi ntenance systemfor a

sem conducsearamoiifthetdatabgsapphe dregueracyc ovith rghioh eheh madisenberarsn:

FTYLO3008 39/50 said judgnment unit judges_that an apnormality has occurred
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). Itis



- based upon the operating state information if the ratio of unschedul ed
downtine of said sem conductor manufacturing apparatus exceeds a

predeterW@%o, if the length of unschedul ed downtine of said
- senm conduc facturing apparatus exceeds a predeterm ned Ieng\th of

time or if the nunber of tines that said seniconductor manufactdf/
appar at us has experienced unschedul ed downtine within a specific period of
time exceeds a predeterm ned value. 5. A renpte mai ntenance systemfor a

sem condygt I{ga[g f ufel f ceordi l.ai m_3, rein: said
j udgment Uc%n?% ju geg{%a{sfelgg J%%E)%%a g.lé (L]LSA %%a?saﬁgégﬁﬁirgercﬁéﬁi S?ﬁpt ﬁi’p‘?a an

sem - abndngahidtibrhaforocthy r gthihtersdh et SpaFSEHIBICTAr ERdYpeaciir ififiagPpar at us
is in a state that does not induce a process down i mediately but nmay | ead
to a pro@ERPropodicagctionoiyy ipsneddstep t hk7k| aphesprécesaing ndeseriteecht enance

system for,_a sem conductor .manufacturing a tus, according to claim 3,
wher ei n: e}‘t:fovgdlsoe@g#%% é'u@}eomar%‘ﬂ%%?ﬂppﬁtggégpar atus is judged to have

mani f ested an BB ALY oA t ke@hn i id ] t_unit infers
a probabl e cause o?l t he agnor?raﬁlﬁ%ttgg %ggﬂs?gm'xs-la nognﬁP?%gggyagotr}%eari ng

sai d appdratary (stf@BIA0).onThbhabjedgnerdishride fetorthatheafdratontwr mal ity
or the sem -abnormality is_ detected and said mai ntenance information. 7. A

renote e naeeds ¢b s hendied iy ¢Baduainienamest persenneg (epghresr)s,

di ngy; im.6. i saj.d .| nf ti d tq infer th
or obabl o aHeE PR Rl (RPbGS TERE" i 8 dnfeRliend) dRPraene (ype
-or a-plurndddsy to FOe'LA8ABRAIOLHO thE iniaRReAhnkey ﬁeaé&ﬁﬁ@% I an Beseaged from

n

a log group constituted of a process |og, a trace log and a nmachine | og. 8.
A renot e IREHESERSA Mainttran¢e persaruntlcsatlicet isrtranaufittetio thye wppdont us,

-according.to.claimég, erein: if urglit f _probabl e causes qf the
abnor mal ﬁf )lzt &Jl{#ﬁ&@&ﬂ%ﬁ,%ﬂ%b@f@,%@tﬁhpﬁrpia?r%t a%e“? POY FEART SIS whi ch
an abnor mkid nBgtebesersBhinel bWepdide? %@%g@ﬁg@ !&&i@éﬁﬁgn%t dtne remote

mai nt enance system for a sem conduct or manutacturing apparatus, according

t o cl ai mrBainteaasica: perabdnphis niobvreqtiired isnfransatitted tsthetendogcechd f t he

probabl e cause of the abn ity or the sem -abnormality that having been
i nferred tﬁﬁdPE%‘?]@E“ tlﬁahaﬁgkgthnébﬁsp?ﬁ%’@eﬂe%‘l shedfactery Astepnstld2).
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to claim
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.



~if said part inventory information having been referenced indicates that
the quantity of the part in stock is snmaller than a predeterm ned inventory

_quanti ty,Fﬂ%@@Qéc order processing for automatically placing an order for
the part "I's ecuted. 11. A factory-side client in a renote maintenance

system for a sem conductor manufacturing apparatus, operating actory
where at | east one sem conduct or manufacturing apparatus is installed,
conprising: a data collection unit that collects status information with

regard t | d ] ”duﬂa@r cturin - .

transm sgﬁ on/’r ei’?ﬁl‘?%n uni aﬁrﬁrwt?anbs?m t%@%&g{%ﬁﬁﬂs ?ﬂ or %%tP5H1%avi ng
been col lagieadttisesisendbledsiagrl sdieres fhithieagicturs ot fackdrYbQa6fiy 44/ 50
manager who executes mai ntenance managenent for said sem conduct or

manuf act dhiendadppar a8ns bei ddgntidiedorquisklbl ang licglrately.onafimegmths cati on
and recei.Vﬁ%lnii,lnf.or nati.on rel ated to. aBj ud rreg on an,abnor nal i
0
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12. A factory-side client in a renote nmaintenance systemfor a

sem condymissiblenbufafidrucongultppi@mnatsesviaes ofodi agparattisasm Th, addétienn: said
status information incl,uijes operating state informati on and_appar at us »
i nf or mat iYRCHtES $l8HaP dDIQIMIANAN QINitEE RIRARIUSES Rk Pardisplaysshabtaus. 13.

i nf CUIR 18G4 _ ; Shphis.
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- based upanohitered@dsati pRiraliay &fi pésislerat ehe Isaghe afimaDRRErEY Evistidihgccurred .
if the ratio of unschedul ed downtime of said sem conductor manufacturing -

appar at ughak¢bedsiormateantis undarsteed pod sharadeeflectively of Funthermared
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or edet or AR ARG ERbGRY TS e ne P AE b O P B R B 108 Sy oRbuct or
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specific length of tine exceeds a predeterm ned value. 14. A factory-side

client irbyastatimotingrpdnsoanghie spestfinrdgions of éhie cvoddcirod hasimg ahenr i ng
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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.



- FTYLO3008 42/ 50 Upon said apparatus information if said sem conductor
manuf acturing apparatus is in a state that does not imedi ately induce a

process g_%g?‘%t may |ead to a process down as a long period of time"
" el apses. Lo 6I0§ct ory-side client in a renote maintenance systemfor

sem conduct or manuf act uring apparatus according to claim 12, wRé/éPn: a
judgnent on a probable cause of the abnormality or the sem -abnormality is
execut ed based upon said apparatus information which includes one type or a

of o provess 108 TOINCEdeo TRRRe S I FEgablaidh, SEnBhrd GRS am

that enaphfsoBnt@IPUkBht L RrhsAtlesO8irhllaf O YRGEd Yhotint Nina Fl@ctor Thei de
client according to claim11l. 17. A storage medi um having a conputer

pr ogr am faxtorylside t oliehts n1Q@ shotlke thibedimerits enokendmiudeda shataer in a
renote mai ptenance systemfor a sem.conductor manufacturing apparatus
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status information w regard to said sem conductor manufacturing

appar at ugegald estthe sémivohaictoy raadafadtveitig appaadtugesal ORhaGdaahdry via a
net wor k enabl ing bidirectional communication, conprising: a judgnment unit
that exethedikeroyerigrednternired isna interyads.at The istaBisiniosmadipn 6f @het her
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 maintenance information wth regard to said sem conductor manufacturing
appar at usppamdtus.t r'Bne trassmigsien¢ptdaptiamiunit HRZO treimits g dtatust us
information fromsaid, fagtory-side ¢lient and tr mts information or an
st r uct IRIPrPEAIOR havied e eallected do the Serven 2. hesEeadon 2%,
renot e | 5‘11% W i JTRH [ 2RRA HeUS
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information group constituted of inforpatiaon indicating the factors causing
abnor mal i ti es Thedsenver &G at ghsvansaro2Peatin/heerhadiment moledes @ to said

of vari otmpIRapaF et ABRBR0Y Ruid R AT MR 2806 A h R R, , e e
i nformat iog,i ndi gaddiag it P40 r apdace MAbnAgeineny. ekt J30/ent qHe

information indicating the part inventory and information indicating
mai nt enatcangmission drecepiiodul unit 2010A nasgilms- sthie statusr indormationt e
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i nformat iQgrdions 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



" j udgnent

- apparatus information with regard to said sem conductor manufacturing

apparatus. 21. A vendor-side server in a renpte maintenance systemfor a
sem Condwo facturing apparatus according to claim20, wherein: said
i :{%es t hat an abnormality has occurred FTYLO3008 44/ 50
based upon the operating state information if the ratio of uns @@ ed
downtine of said sem conductor manufacturing apparatus exceeds a
predetermned ratio, if the length of unschedul ed downtine of said

time or Lol HHERES P GERRR BRI S T uls BhBE S ShE e iRy
appar at u&heaﬁe@ﬂt@rdfem‘eegwgﬁ@mdé&&dﬂeamyi iR WhlBhier SRGCODIC apey | od of

tinme exceeds a predetermned value. 22. A vendor-srde server in a renote
mai Nt enanssuey sneinuctions t@ roswhitic aosecamihubicthe idagabasanmins23@ctr di ng to
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i mredi ately but may to’a process down as a long perio

el apses. a23whisly eheapRirdeus 65 \tgused to gonddwniAnsemiHnGysdetahy a
sem conduct Qr _manuf acturing apparatus according to claim?20, wherein: if
sai d senii®oRaliRedr afapuiabitr setéingophest dees snptidigeinge amvienmesiatest ed an

cavse or At PRERF APIR this SR I RTR oD bt R PagPelhe ©

- appar at ugldpdey. mat honstabd - aimesyHiBREdiRire! s bef Opgrhetdrt ehdbaghgrld ty or

the semi-abnormality is detected and said maintenance information. 24. A
vendor - sis¢misabrermah valueisodefined misen annd-alysemmal stata. seni conduct or

manuf act uri ng aratus_agcoy di t | ai m 23, wherein: ., FTYLO3008 . 45/50
sai d appar at ug\ﬂg&f o&\%@%ﬁ“{i@cﬁ]ﬁgeanf?‘ére’f@tﬁrﬁ%’&B @ RARENFNGE,on .
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| og, a tmehiécte]imrnttcacmbokimenitdy. exfaifed éndixtasl fte referenceito RIGenot e

mai nt enance systemfor a sem conductor mnanufacturing apparatus according to
cl ai m 23,10 efl&3 nl10jnresentspdlowghart of Hhesyptem eperasioss execwsddomal ity

Gbnormai 11y REUGHRISY 7B Baho Eller i, LER ST, cthelgiiehe™ o0

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..z.changes (step S204). The details of the apparatus statuses being

monitored can be checked in the screen shown in FIG. 7 and FIG. 8.



- 26. A vendor-side server

manuf act
i nf or mat

" sem -abn

In a renote nmai ntenance system for a sem conduct or

uring apparatus according to claim 23, wherein: part inventory

repl aced. 27. A vendor-side server in a renote nmaintenance syst

sem conduct or
said part
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function as a vendor-side server according to claim18. FTYLO300

29. A st gvdgmernddi um havi ng a conmputer program according to claim 28 stored

30. met.had for execut&ﬂg trrh%rmte ma;:ntenance for a sem.conductor
Gh RFt RO

t her ei n.
manuf act

uring a ent As.dg a2 f SeporaRngRality s
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r @6) aving been inferred indicates that a part needs to be

r a

manuf acturi ng apparatus according to claim 26, wherein: if
i nventory information having been referenced indicates that the
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der for
to
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apparatus is insta

ed: a ver belonging to a’ nanager

execut es toathn enatived refntye adtormdloty fadgmeent] dyndimply -chrmargihgcthe | ng
apparatus; and network that conpects said factory-side client and
eéﬁy@e

vendor - sitbé

yalpesHhat aredisrd: soltagnaivelyagiifensndinaremmetess and

communi c3fd A8 WAL used in the abnormality judgment may be prepared for

~the semi-abnormality judgment.

sai d

Through either of the judgment methods described above, a

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.



- said factory-side client collects status information with regard to said
sem conduct or manufacturing apparatus and transmts said status information
havi ng b%ﬁgﬁﬁd ted to said vendor-side server via said network; and the
" vendor - si Server executes a judgnent based upon said status iﬁa@f rimti on
and mai ntenance information with regard to said sem conduct or Aeact ur | ng
apparatus as to whether or not an abnormality or a sem-abnornmality has
occurred in said sem conduct or manufacturing apparatus corresponding to
said status i i j i nte (of “W r | O tr its
information re %;g?%%%g%cﬁggr Z’gﬁ‘ﬂ?‘g&o?ﬂﬂ?; %ﬁ%&ﬁt(g?éoé sgggggact’%????si de
client. 3apprépnetsadtibarisctabken based enporetinmdetaisnof ehé aessageramdrduct or
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sem conductor nmanufacturing apparatus is judged to have nanifested an

abnor mal mlyetier so1s evoit - Rtrtlvemaiction, is rpguiredl stepuS210). tlfidt dbnjerdgeid ty or
the sem -abparmality is i.nferred by conparing said apparatus | rmation
bt ai ned (AUt SCHR JPd Gt die ABLA Fpreets o ien STO8'E 'O
‘semi - abngEalid ¥ isSaf &6l sgcmgirf%h@ HppRIsiaA %offafc;@fv%a@éa&uré& f* Method
for executing renote naintenance for a Sem conductor manufacturing

~appar at useqairedrphamng atrequlieedjigl thevsehedule ef jlue gnminttehhinte peratmneal ity

has occurred is_made_based upon the qperating state information jf the
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exceedsmgg%%fﬁ%gﬁgé@hgri# tﬁehga{atength of unschedul ed downti me of

said se . . apparat'us exceeds a predeterm ned | ength
of time or if THee ewibedin®ént | @RScEided SabbeendkHievesBthleac fdlldwihg

appar atus has experienced unschedul ed downtine within a specific I ength of
time excedventageedst édditied (@l the @ivamagesholl ther fissecamboedimentt e
mai nt enange f a.sem duc manuf act yy i ng appar at us,. accordi to claim
33, "whor atce thecdi S it Phecrervan il et RERRRed Friek Gty ol o
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appar at ugcitioher cam imntabtrainedal timdi aireladditbnr @ prdghent is eadéresy mal ity
Or the S RO TY oY o sivels apparatis (s it 2 SO AbaoamAl state S0 B 0
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



- FTYLO3008 48/50 35. A nethod for executing renote mai ntenance for a

sem conduct or manuf acturing apparatus, according to claim31l, wherein: a
judgnentgﬁgﬁkgﬁﬁgfni-abnornality has occurred is made based upon said

" apparatus i ion if said sem conductor manufacturing apparatus is in a
state that does not inmmediately induce a process down but may ﬁédéiko a
process down as a long period of tinme elapses. 36. A nethod for executing
renot e mai ntenance for a sem conduct or manufacturing apparatus, according
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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 unit 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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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 1D, 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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The information allows the server 200 at the vendor to keep abreast of
the states of the apparatuses at the factory at all times.

FIG. 11 presents a flowchart of the operations executed in the
system described above. Action is taken on each semiconductor
manufacturing apparatus at each factory (step S301). The data
collection unit 110 at the client 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).

; o 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

i 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.



- 10! s” $109%&' ()-$(U)) *f*: ++xV4uSl v
111 y&&S, 10% ": " & ()-F! " &S, 10% J: J& () - F!i p&&S, 10%C' C' & () - F! >0&S, 10% " & ()
-Fli &S, 1%% cs%F i &S, 104C'C'& ()-F+ ,Qe,=.////z[PE 1!!° 10" 10"

10" s29! 169% %380 390 109 " & ()-S39%M 109&' ()-! y&&S, 10% ": " & ()-F &S, 10% :
& ()-Fl11]46667<. : - 34/50

10! ° S 109%& ()-2! S 10%& ()-2!" S 1098 ()-2"S!' 10%& () - 2%@L0%& () - @LO%& () - 666
679<>>dB4 10 10! f 11098 ()-2! f 1 109&' ()-2 f ! 109& () - 2%@L0% () - @O%& () -
10 10>>>>>> ? 0..

101 T 200mme Clbg Obtime! meamiresoin BE (kPR G5 rarrhaidth 1Y siatakpse

10Bz EFFFREET 380 40 sbi¥Bohter¥d 004 the - 43P0k stk L(stObLS306). 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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10s10% (haBMfd&iilg -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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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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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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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.

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

said judgment unit 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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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

810
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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 wupon 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

z{ onK—
2K=



10z 10z910%& ()-7:!10%& ()-PrS1 1!ys$10%z& ()-- &$10%g& () -- 10%g& () -

10zz 10zz 10zz!f 110%z& ()-2!f 110%z& ()-2PZ}~?241 1! 10g910%g& () -

7:110%&

“hi j kgYK=

- 86,1 109g& ()-f/'110%g& ()-!ys$109%KKE ()-- & ys$10%p& ()-- &
i 10MKNK

10! yf &10%1KNKE () - 2! f f &109Z<Z<& () - 2$10%& () - @O%& ()- 16&/50
10gku{ ?"PB4= 10 10

10! sf s! 109& () - 2! sfs! 109& ()-2sfs! 109& () - 2$109%& () - @O% () - & | dEPB4=

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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with regard to said semiconductor manufacturing apparatus; 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.

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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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.

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 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.

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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of types of log information selected from a log group constituted of a

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

10
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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 1is 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

) - OPPPP

& () -



10! s+M 109%& () - yXXYZ[[[} <sT2=

| 1s9*M 10% ()-3s9*M 10%& ()-3!:110%& ()-0:!10%: ()-! @' 10% ()- @' 10% ()-

‘[\]]"]_]‘fio-t)}éa%'é‘ 1=SM 109%&' ()-$109& ()-!SY 10%& ()- 10 10

10! s9*M 's9*M 109%&' ()-3i ~-""; boP1=SM 10%&' ()-$10%& ()-!SY 109& () -
100 : 1109 ()-:!'109%& ()-!SM 109 ()- Normal" "Heading 13]c" " He &8/ 23] c"
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" " Headl ng 93] c"A "Default Paragraph FontB$, 3;

C;E( -T)( 6);3%0{28\]1/’3’\ " angy ] Bl nrvy st_}]aﬁé %ﬁﬂ{@r’[l}gﬁ"l #2%@%@5‘1&; Cstate of

f ?PCSF<| kheReXainteb cohdtdted ()drt, szhalzc%éﬁﬁzsﬁduéﬁr?@ﬁﬁﬁmﬂhﬂigres New
RomanAri al Couri er New'h Root EntryWr dDocunent
| " #$9& ()aPparatgsoaugbegfactory, and transmits said apparatus information

<7 OO ANBIRSLNNOEL o Bhedel ol K mapat ) vyl 1)~
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.



