27 Cctober 2005 1/36 Renote Maintenance System for Sem conduct or

Manuf acturing Apparatus, Factory-Side Cient, a Vendor-Side s@ﬁ@cmbes%?%ge
Medi um and Program and Met hod for Executing Renote Mintenance of

Sem conduct or Manuf acturi ng Apparatus, Technical Field The present invention
relates to a renote nmaintenance systé/ for a sem conductor manufacturing
apparatus, a factory-side client and a vendor-side server ideal in an
application in the renote mai ntenance system a nethod and a program for

executi ngy LEnpl € prajl.enanee @ sté}nsemrco@%lfﬁ Oh TR aciidh Tg cARRAEat us and

e
a storage Hedrum' ' Ravi ng%[}he program stored therein. Background Art

Sem condugpparaley] Festare Sidd dlasityaedehboo@ite \SorvorsStompes Metlipnycessi ng
i ncluding an etching process, a filmformng process, an . ashing process and
a sputteramd) Progwss, aaxkcMeashody fori Execk§ingr Remotes dipiysaaecsr of

manuf act yri ng appar.at yses i.-n_correspondence to the individual processes.
Exanpl esU% mwﬁqpﬁﬁﬂﬂu&(ﬁ%ﬁ%;@?ar% T oyed in semiconductor device
production include the cluster-type multichanber manufacturing apparatus
capabl e of executing different types of processing within a single

appar at usTe¢hniddlsFielde of apparatus, a plurality of vacuum processing
chanmbers are connected tpo a conmp t%%sfer chanmber . The tranifer chanber

is also connecty W?Wtalr?vcfé}tf%lrglaéﬁ &f‘%ﬁl&%ﬁﬂ%&ﬁ%ﬁ?&?? V% hanber
having a | a@ftikBaliuctonehinfiaalifieagustauyal @féétdxgesidesa@&w ahesa

under goi ng processi ng, are car I n/fout through the delivery chanber.
The use winduickidensappariateas insaaf Appticadonniratheemimgtdirghsrtenanegr at i on
in sem conductor devices, higher throughput and also in preventing

cont am nadysépmefa methgsk RpHee drograny: fshereayong FEgEte maintenance on

a semiconductor manufacturing apparatus and a storage medium

having the program stored therein.

Background Art

Semiconductor devices are manufactured through various types
of processing including an etching process, a film forming process, an
ashing process and a sputtering process, executed by utilizing various
semiconductor manufacturing apparatuses in correspondence to the
individual processes. Examples of manufacturing apparatuses
employed in semiconductor device production include the cluster-type
multichamber manufacturing apparatus capable of executing different
types of processing within a single apparatus. In this type of apparatus,
a plurality of vacuum processing chambers are connected to a common
transfer chamber. The transfer chamber is also connected with a
delivery chamber via an auxiliary vacuum chamber having a load-lock
function. Semiconductor wafers i.e., substrates undergoing the
processing, are carried in/out through the delivery chamber. The use
of such an apparatus is effective in achieving higher integration in
semiconductor devices, higher throughput and also in preventing

contamination of the workpiece.



The structure of the sem conductor manufacturing apparatus described above
is bound to be conplex. For this reason, once a failure occurs2’ Ppieber 2005
apparatus needs to be stopped over an extended period of tine for repair.
As a result, the throughput is Iowere?. In order to inprove the yield of
sem conductors obtai ned through the 63c§cessi ng and assure a specific |evel
of throughput, it is crucial that proper nmaintenance be executed on the
apparatus. However, in the typical maintenance service provided for

sem conduct or nuf acturin ar af us W) e e A
corrective rrea’gﬁ? e HFgu’feaEOéﬁQﬁﬁ ?‘%rén%\?/%érl\ltlc%)g éﬂ %Jéﬁf%cgg?l{r{rg a%gp}g%p?é?%t us
only aft efe QRRNLBEVE M Bodid Wb@ﬂ:drﬁ?ld% olfierehié 2eh€bpbAGE a fadburer the

i ke. This gives rise to a problemin that since the vendor cannot
accur at el gcaassedhet dypparattts seede tofbe lstoppod|wier oan taxdendadt pemed mienance

state of the aratus at the custoner.sid t he vendor .is . not .able to
provi de t%@%@g‘?(ﬁ@?l% L %ﬁﬁﬁblgtr; 1g'lee tbﬁ%‘ﬂ&%‘ﬂ?dﬁs o £, In P {8t ance,
there hashsfReatheHfield Iof didBdURBRANGHRIRLP dHESugR eI OHFBde flinkhe
custonmer side. In a dl tion, since the vendor cannot (g)bt al n - accur at e

i nf or mat i gmd oassilne pi Gpeeific i levanyft kewwmhputmnitc és sanicigl thag prapert o

restore the apparatus. Nanely, as _an engi neer dispatched by the apparatus
vendor t omesntanandsebe spasatar ontthe RRPAHMKSsi te may have to | eave for the

vork site w thayl,koowi ng the Gxach Shaldeplardle SLaRlemaagiiddausegy t hout

carrying parts, toors a € necéssary e repair Work,

repair nMyeARGRIRIABr MARRIBSEiIhEYabhARtCQBS UM Alde Pred&RSS arbi Bpecifice vendor
side cannot start the appropriate repair on the failed apparatus

i medi at etgrreave desasuitssdarnh talesn tinethspeyent oharfailsirefint Aa apparaites
mvent i onoH LR ATLBOM TR A A OBy i tleen Alp EREEHR0Y &R 08 Eeussed
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accurately assess the exact state of the problem or the exact
maintenance state of the apparatus at the customer side, the vendor is
not able to provide the customer with appropriate instructions even if,
for instance, there has been an error in the maintenance procedure
performed at the customer side. In addition, since the vendor cannot
obtain accurate information on the problem, it may take an
unnecessarily long time to restore the apparatus. Namely, as an
engineer dispatched by the apparatus vendor to repair the apparatus at
the work site may have to leave for the work site without knowing the
exact state of the problem and thus without carrying parts, tools and
the like necessary for the repair work, the repair may become an
unnecessarily time-consuming process. Since the vendor side cannot
start the appropriate repair on the failed apparatus immediately, as
described above, the operation rate of the apparatus becomes poor,
resulting in lowered throughput.
An object of the present invention, which has been completed by
addressing the problems discussed above, is to provide a remote

maintenance system for a semiconductor manufacturing apparatus that



makes it possible to provide a proper maintenance service pr orrptlzz) b)[/)
accurately assessing the operating state, the state of failure #'h0stpber 2005
apparatus, the state of the maintenance work on the apparatus executed at

t he custoner-side even when the apparatus is used at a renote |ocation, a
factory-side client and a vendor-si dé’¥erver ideal in an application in the
renot e mai ntenance system a nethod and a programfor executing renote

mai nt enance on a sem conductor rmanufacturing apparatus and a storage nedi um
havi ng the program__stared rein. Discl ent.i rder to
achi eve trﬁlgﬁgﬁﬁé&%&é lgrtiobgég‘glgov%,prgb fg ?rrgéﬂgtgﬁlg%tc E?ﬁee IJtVR%? B;})(I?Igl éh{]bgnventi on
provi des gAaaRtly BREASSIABNERe SYPERMAG! state,S@RE ConteCbor faiRmef &gt ani ng
apparatus, conprising a factory-side client operating at a factory where at
| east oneappamatusduthor statanof ather eynigpanes uwork omst 3l epbparaiBgdor - si de

server belonging to., a manager who carri es out, mai nt enance nmanagement for
the seni ‘?:’Eﬁ‘r‘g“‘é‘go"?‘t ﬁlaﬁtﬁ“é‘itf)grﬂ?rﬁal pﬁ&?%t‘ﬁéeﬂnﬂjea_aﬁ&%ﬁistlﬁa S‘g(gnr%%t s the
factory- .Sltffilﬁoféj l(f'cr&tt'&ﬂdatfﬁ@td’rzngi@re‘ slidier aRuVEveMddr-SRihsekfeeridealan to
enabl e bidirecti ona} comuni cation. The renote maintenance systemis

char act erazegpphicdtien irhehleactorofe sindéntdrisande isystardesa amdgdhad gotl ecti on
unit that collects operating state inforpation indicati nget he perating

state of PIREr3Ehi EJndeRETHIIRENIFIALEr i TRGRISFANECUsCRANE aS RGNS on/
. . . S ) ane _ ot on/
col oot oa P REDinb PR, AGET RS BpRE SRRl (RLBRETIC B gm0 Deer

0 e server via net wor kK and~rece
i nf or mat i §yréd APt ed from the vendor-side server, and in that the
vendor - si de server includes a transm ssion/ reception unit that receives

the operating state information transmtted fromthe factory-side client

and a juﬂ@rr%rlt uni t tgge?i exegut es a judgnment as to whether or not the

seni conduPiiflosureafd B¥88 86 nanuf acturi ng apparatus nanifests an

abnormal i ty baged 4R0R, LhRieve the object described above, a first aspect of the
present invention provides 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 the
semiconductor manufacturing apparatus and a network that connects
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 operating state information indicating the
operating state of the semiconductor manufacturing apparatus and a
transmission/reception wunit that transmits the operating state
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
transmission/reception unit that receives the operating state
information transmitted from the factory-side client and a judgment

unit that executes a judgment as to whether or not the semiconductor



operating state information. Through this system which enabl es
bidirectional data transm ssion/ reception between the factory-@?&@“ﬂ@F?Qﬂﬂ
and the vendor-side server, it becones possible to manage sem conduct or
manuf acturi ng apparatuses at renote | ocations. In addition, a judgnent as
to whether or not an abnormality has 4t&urred in the apparatus can be made
based upon the operating state information. It is desirable that the
judgnment unit execute the abnormality judgnment based upon the frequency of
unschedul ed qun£ine t hat e sem uctor_,ma

R

th n nuf act uni ng .appar.at has
exper i encEf" u’ilﬂagﬁBRPf%‘}ﬂS[ rﬂﬁ?%?ﬁ g@%fsbéwrt?b%ﬁt}{j@eé%ger |nngt‘ﬁ§t ate
| nfor mat | 6‘;9eraftﬂ?§ & tabRRIIFhAtiyn haphAGesk I eHid fsydient atwRicf enaskedul ed
downti e f the sem conductor manufacturing apparatus exceeds a

pr edet er nbitkrkatadriad, ddtat heahengssiont/ receuthed ulbetwdenntthee fatteryeside
sem conduct or manuf acturi ng apparatus exceeds a predet elfﬁﬁi ned |ength of

tinme or i€ligHe athbEre ofeRGMsIdeh ATV dbenPTeintS t BPSSIAR uFa g

appar at us; g SRR S?n%&ﬁgi%\%gﬁi}% e(%p%}%&é&e atWiIIelﬁiu?tea 15R056A4 C AN i od of

time exceeds a pre ermne second aspect of the present invention
provi des addafdr ya ?j&igmeﬁlkia%nto wheghéeophetnai abaobancdits\isdeocéarred

sem conduct or manufacturing apparatus, which operates at a factory where at
| east onin sdi coppamtys neatuf REt URRAY BPsad aturen sthesPRETRANENEG 1R Gmpr i ses
a data col Ifecti n unit that collects operating state information indicating
t he oper at'l ﬂﬁmé'? of the sem conductor manufacturing apparatus and a

transm ssi on/ {tefseraeis%m@i thdthathe tjLARSMEAS Ulle SRRUALT tHe H@malifyor mat i on
havi ng been collected to the vendor-side server via the network an
recei ves judgment ibasetirapemni titeeftequenkyg ofemdscheddledsdowatimetthag tdhesi r abl e

the abnormality judgnent be de based upon the . frequency of unsg¢hedul ed
downt i me PHRECHHIIGIOR c BHIESTUDNE: PRRSTa8D5 BR36 ?M}%{%? er 1hgs

experi encﬁfhgrh@n?qﬂ{ittiﬁ)lﬁy ﬁldé@%@%@& HBanﬁa%?)%rating 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 that the semiconductor
manufacturing apparatus has experienced unscheduled downtime
within a specific period of time exceeds a predetermined value.

A second aspect of the present invention provides a factory-side
client in a remote maintenance system for a semiconductor
manufacturing apparatus, which operates at a factory where at least
one semiconductor manufacturing apparatus is installed and comprises
a data collection unit that collects operating state information indicating
the operating state of the semiconductor manufacturing apparatus and
a transmission/reception unit that transmits the operating state
information having been collected to the vendor-side server via the
network and receives information transmitted by the vendor-side server.

It is desirable the abnormality judgment be made based upon the

frequency of unscheduled downtime that the semiconductor



based upon the operating state information that an abnormality has occurred
if the ratio of unschedul ed downtime of the semi conductor manu?QOEWPEEPOS
apparatus exceeds a predetermned ratio, if the length of unschedul ed
downtime of the sem conductor manufacturing apparatus exceeds a
predeternined | ength of tinme or if tR&hunber of times that the

sem conduct or manuf acturi ng apparatus has experienced unschedul ed downti ne
within a specific length of tinme exceeds a predeterm ned value. Athird

aspect of the present invention provides comput er. rogram t hat enabl es
t he conpufr@n‘%fgc?%t]ﬂ%ﬁ finPeEli?rﬂ‘{)‘?ﬁct iI’Brf'“\izﬁ%Fﬁnt’r?eJufigE{)ed}tygﬁyd Rt

achi eved bgs%d]%a%(g&?rﬂg%l %%@E&ﬁnﬁg‘sgaﬁyritn%ﬁﬁﬁﬁgh that RE dMRSERALIHNHRRLT ON

provi des a stor avi e conmputer program stored therein. A
fifth aspeestumbdt fiethx asent of nuestheduledododetimevefidbie- seddcosduutr in a
renot e mai ntenance system for a sem _conductor manufacturjng g?i)r{)a at us,

bel ongi ngMmanHagHAEHGEraRPARY 34 ¥E AXCESTS PaPFRASEHEEN e Fagenehtns knglh ¢feast one

sem conduct or, manuf act ur.in ar S 1nst e : ei vi ng
s conduh ot AN APRIAY PR BTG RAbEl Sl aR Y Yol pLene

sem condugkQledsTB{Wedieheirhite ANRREA Us thfk! &Cifeth@hianbae ol tinfesdthad | ent
operating at the factory via a network enabling bidirectional

conmmuni cathen, sethiamdwdopr | sesnafaatanstg ssippdrateseptiasn axpertangedr ecei ves
t he operating tate information transmtted by the factory-side client and
aj udgrrenPnSGHFéuf%td%‘%@&ﬁrtl%swéﬂ}lﬂdg"néﬂecggc &5 tﬁgr{lﬁﬁ rGoeEs
abnormal i K in the sem conductor manufacturing apparatus based
upon theb}(;%(g%%ﬁn%gggtvg e information. It is desirable that the j udgment

unit execute tAethhdorasplect yof jthdgpratedadiadention tprevidesouenoymptiter
unschedul ed downtine that the sem conductor manufacturing. apparatus has
exper i encBtograme that enadies theommepoée] tRigraationnin CoppeicRtwidh teat |t

j udges t h?&ctgpy-eslpcpeoéﬁgrllg Elghlhe%%d 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
manufacturing apparatus installed at a factory by receiving operating
state information indicating the operating state of the semiconductor
manufacturing apparatus collected at a factory-side client operating at
the factory via a network enabling bidirectional communication, which
comprises a transmission/ reception unit that receives the operating
state information transmitted by the factory-side client and a judgment
unit that executes a judgment as to whether or not an abnormality has
occurred in the semiconductor manufacturing apparatus based upon
the operating state information.

It is desirable that the judgment unit execute the abnormality
judgment based upon the frequency of unscheduled downtime that the

semiconductor manufacturing apparatus has experienced. The



occurred based upon the operating state information if the ratio of

unschedul ed downtine of the sem conductor manufacturing appar at 4€ Oaokesdfdd a
predetermned ratio, if the length of unschedul ed downtine of the

sem conduct or manufacturi ng apparatus exceeds a predeterm ned |ength of
time or if the nunber of times that t¥ sem conductor manufacturing

appar at us has experienced unschedul ed downtine wthin a specific period of
time exceeds a predeterm ned value. A sixth aspect of the present invention

provi des a computer , programthat enables.a, co ter to . functi i, N
conj unct i BHIGNERT tHall RAYIOF- 8FdE0sErfett &éqlﬁee?vngﬁaf s r?é)q?rﬁ?ﬂﬁ&sﬁ’@ét. I'n
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medi um having t rogr erein. An eighth enbodi nent of

t he presefihstR¥@Olddddopmvinges! ehersehtdonfact@xaciiufagtusing apparatesnance on
a sem conductor manufacturing apparatus, to be ado%éed in conjunction wth
a fact or yex¢atslsca ipgaeletaspaingd rafiatif she dengity ohmasehgduled slovgpame of

sem condugt or manuf acturin a ratus i s installed, .a vendqr:si erver
bel ongl gttt SSTHARAGE hd AR R e S b AP R 6 G hafit O s et

sem CO”dUﬁaggth BRNULACT Y 'iﬂgt@@pﬁﬁﬁ%& Y tign ESTURIHK thRakefABHRALE AN
factory-si cltent and the vendor-side server wwth each other so as to
enabl e bhglimefictonalg coppardtcat ileas expehencednimsthiedidedncdewetimd, t he

factory-side client collects operating state information indicating the
oper at i ngWdthinea speehie E‘érr#?@MdH@?cﬁXCﬁﬁﬁﬁﬁaﬁfQﬁqtﬁMﬁgWéﬁ‘ﬁ%- and transmits

the operating st g QIR hPNIRY00:DERGALLECTSD Ik he cotppfipee Si de

server via the’né wher eas the Vendor-side server teceives
oper at i Ngpsb@tan i tHAr eBADRR &I @htapuitéedo binridirf a6t @nyjugidion ehitkntheand

executes a judgnment as to whether or not an abnormality has occurred in the
sem conduetndorrsild scran aghmyedriat the f{terapesh.  Irhedshidpat iangevarntte
Informtion 27 tOc,taober 20051nZ//er%1§iolnt irosvi ggiar as <|)rea teh%e&iﬁ?n %’Payvq{lnatlﬂé y
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computer program stored therein.

An eighth embodiment of the present invention provides a method
for executing remote maintenance on a semiconductor manufacturing
apparatus, to be adopted 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 the  semiconductor
manufacturing apparatus and a network that connects the factory-side
client and the vendor-side server with each other so as to enable
bidirectional communication. In the remote maintenance method, the
factory-side client collects operating state information indicating the
operating state of the semiconductor manufacturing apparatus and
transmits the operating state information having been collected to the
vendor-side server via the network, whereas the vendor-side server
receives the operating state information transmitted by the factory-side
client and executes a judgment as to whether or not an abnormality has

occurred in the semiconductor manufacturing apparatus based upon

the operating state information.



t he frequency of unschedul ed downtinme that the sem conductor nmanufacturing
appar at us has experienced. The judgnent unit may be set so tha27 Octgbati¥l
that an abnormality has occurred based upon the operating state infornmation
if the ratio of unschedul ed downtine of the sem conductor manufacturing
appar atus exceeds a predetermned rat?3 if the |ength of unschedul ed
downtine of the sem conductor manufacturing apparatus exceeds a

predeterm ned length of time or if the nunber of times that the

sem conduct or panufacturing apparatus has experienced unschedul ed downti nme

wihin s spec i Tl atgti&%?l _ aﬁtyal %rasflélfbm W@@%Q?Efé Ugpror
scripti 0 n%,a S - Vi ;

sem condugk?%r re%’ﬁnu C}[/\«%}??ﬁa app%rgldus?o‘gﬁeﬁq% :tféiag glgﬁer?gﬁlg 2la}jlgt?/r| ew of

the sem cantuefaeturimgnappatatisbaspaaiaierscedt| The Juslgavent @it ysagrbe

configuration adopted in an enbodi nent of the present invention; FIG 4 is
a functi ofel sblthek igingeamtbatane abnssmalithes ackuirrest dased vReBncoN; FI G

5 t | f t 1 SSi .data | { - JFILG t
= G opl ay BRI R RYOLTALTIE it Akt uerecd B BRimnetng oSufhre of
an oper at 5Bgi8¢RA8ctdH RaMRihefuriHb P 365 @8R eelis @ pBedéteepithedadtinwchart

of the system operations executedina first enbodinent; FIG 9 shows
process p#rattet edsngid ofie wuschidduled oflowhéime ndifvi thral sgasiesnpdEkc®r 10

presents a flowhart of the system operations executed in 27 (October. 2005
8/36 a seSARMAMBEHNEAPPAENNIS-FECeeds arﬁgfé{%tgrlanw Jengh B timGeOE Y5t em

operati °”?h§>%ﬁ%‘1‘ﬁo%9 dfntimes that the semiconductor manufacturing apparatus
has experienced unscheduled downtime within a specific period of time

exceeds a predetermined value.

Brief Description of the Drawings

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

FIG. 2 is a schematic side view of the semiconductor
manufacturing apparatus;

FIG. 3 shows the system configuration adopted in an embodiment
of the present invention;

FIG. 4 is a functional block diagram of the embodiment of the
present invention;

FIG. 5 presents an example of a transmission data input screen;

FIG. 6 presents a display example of the status information;

FIG. 7 presents an example of an operating state information
display screen;

FIG. 8 presents a flowchart of the system operations executed in a
first embodiment;

FIG. 9 shows process parameters and the quantities of the
individual gases;

FIG. 10 presents a flowchart of the system operations executed in



a third enbodi nent. Best Mdde for Carrying Qut the Invention The follow n
is an explanation of the preferred enbodi nents of the present 2h@stebeo#l0
given in reference to the attached drawings. It is to be noted that the
sanme reference nunerals are assigned to conponents achieving substantially
i dentical functions and structural f&Htures in the follow ng expl anation
and the attached drawings to preclude the necessity for a repeated

expl anation thereof. FIGS. 1 and 2 are respectively a schematic plan view
and a schematic side view of mul ti chanber-type manufacturing apparat us.
Now, in refefendembodinagnt;iandd 2, the overall structure of the
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first and sec | 0a rs 6 an st to fourth vacuum
pr ocessi ng tehrandebedl@ent?2, 14 and 16 are di sposed around a vacuumtransfer
chanber 4 via first to sixth gate valves GL to G656 respectively. The vacuum
transfer chanber 4 includes a transfer arm2 that transfers a workpi ece

such as sem conduyct waf er he first. to fourth vacuum processing
chanber saﬁﬁf%‘?ﬁj‘gﬁ%rﬂuﬁge&{l&ﬁ&ﬁ‘?&‘éﬂ%ﬁg%‘e various types of processing

are executed ofi,t r}%llo%ﬂ%ﬁg”&iﬂ%)&ﬂaﬁ@f@h ¥ tHBepdeifésdansh boreRivehth asrd- | ock

chambers 6 and 8 are provided so as to ensure the sem conductor wafer Wis
t ransf er r gtk pe¢swrdniniveatiorg@iven tin aesfrence Hartiher ataghddtdravongsi di, iswher e
the pressure is at _the atnospheric pressure |evel, while nmaintaining the

pressure Bf PhenoiedmdBakr 81§ nSRmE t FRICTERGS UM EMET &l r 2EhaAB¥E%att% | ower
| . A dj J J . - i : d
eve POBnEs AHEL IR S IRENAAL AP BB nfiRRP bR Ohn YaTkHRAUTD an

a gas supplyPSYStemm TS pr I'rs secon

Cct ober 2RQ%uféB3anc hREbRIIRWINEN @xBlat¥tidn t AR PEES Sattachdiudiariiggaohani sm
18, the pressures inside the first and second | oad-lock chanbers 6 and 8
can be spreduddéberadsiessityvior s rapeadgdiexipbanatipe thseedihgs on the at nosphere

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
around a vacuum transfer chamber 4 via first to sixth gate valves G1 to
G6 respectively. The vacuum transfer chamber 4 includes a transfer
arm 2 that transfers a workpiece such as a semiconductor wafer W.
The first to fourth vacuum processing chambers 10, 12, 14 and 16 are
chambers where various types of processing are executed on the
semiconductor wafer W.

The first and second load-lock chambers 6 and 8 are provided so
as to ensure the semiconductor wafer W is transferred between the
vacuum transfer chamber 4 and the outside, where the pressure is at
the atmospheric pressure level, while maintaining the pressure of the
atmosphere inside the vacuum transfer chamber 4 at a lower level. A
pressure adjustment mechanism 18 constituted of a vacuum pump and

a gas supply system is provided under the first and second load-lock



side at the first and second | oad-|ock chanbers 6 and 8, which can be

freely opened/closed with seventh and eighth gate val ves G7 and2®®ctober 2005
respectively, are normally kept in a sealed state. Operations to open/close
the first to eighth gate valves GL to (8 are executed by noving the valve
el enments constituting the gate val ves’¥p/down with drive mechani sns (not
shown). It is to be noted that FIG 2 shows the mnanufacturing apparatus 1
wi thout the first to fourth vacuum processing chanbers 10, 12, 14 and 16.

Next, the rempte i nt enance. temfor a sem conductor ., manufacturin

appar at usc}éﬁ%égi%f%e W%tg%/t SEP T & uﬁtﬁ%entpfré%‘g}ﬁr_“ismlg‘r%’i gnd t he

met hod adenPé B ihR&d %HPE}%%B%M He2BhHE lo%%sgfc@? hentdsasnety $én 3 shows
con opte e odi ne

t he syste Iguration a int e nt. A factory 100a, where

seni condubt Gfes ardesir@iblel Retly. edn dddigions eheadpeseifiigs and bt atmasptiaet ur i ng
apparatuses. At the factory 100a, a client 100, sem conductor manufacturing
appar at us8isle1a the dirso angt secerd dppddogkcharnhers &dapdt & FHECRA

(1rouh 2y Lhoteh LS8 STl el S80I s gyt 00, B o "0 @

client an pparatus SSUMe- sim

structur epesgddctively, 0 aPe RRfrfthilhakepthant ypesea8d auael i ti@®seritions to
sem conduct or manufacturing apparatuses installed at the individual

fact ori esof€0f close. thel G0st ntmy evglrth, gAte sradiors ZDDatoe X6t LAnes executeshdnyce
managenment for the sem conductor manufacturing apparatuses jnstalled at the
fact or i esMoNEpg, the valygpglements f@@ﬁ?‘tWngg}?d%?t‘gO’@év‘ﬁ URY %%dw%?’t h a
server 20Q.. hovd and; i ect i.th one
anot her gﬁlr"g[}g‘ﬁgg%ﬂﬁrﬁ%z@?g%ﬁ’emérkwﬁ%gég%ﬁ é€£ﬁ3§§m2?4§g% 2 g may be
regarded asroofapuhang iaspatdted in wAthomtduehe dépar t tenfeuh 2Zadondmber 2005
10/ 36 individual operation centers of the vendor 200a, and the nunber of
such conpBregessing abambesst , 18, dAian@Xd&mpl e. The client 100 and the

server 200 areNcopnecl;;t ed with each Qt her via the Ipternet 300 ichis
éxt, the Tremote maintenance systerh Ifor 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.
At the factory 100a, a client 100, semiconductor manufacturing
apparatuses 102 and 104 are installed and connected with one another
through a LAN (Local Area Network). Factories 100i, ..., 100n each
having a client and semiconductor manufacturing apparatuses assume
similar structures. It is to be noted that the types and quantities of
semiconductor manufacturing apparatuses installed at the individual
factories 100i, ..., 100n may vary.

A vendor 200a executes maintenance management for the
semiconductor manufacturing apparatuses installed at the factories
100a, ... 1004, ..., 100n. The vendor 200a is equipped with a server 200
and computers 202, 204 and 206 which are connected with one another
through an in-house network. The computers 202, 204 and 206 may

be regarded as computers installed in individual departments or



a network connecting themso as to enable bidirectional comunication. FIG
4 is a functional block diagramof the client 100 and the servaf Qutgper PH05
this diagram a single client 100 is shown as an exanple, although there
may be a plurality of factories having such a client operating therein. The
factory-side client 100 includes a ddP@6collection unit 110, a

transm ssion/ reception unit 120 and a display unit 130. The data
collection unit 110 collects status information with regard to the

sem conduct or . manuf act uri ng apparatuses 102, 1 and the like ver ¢
pr edet er miEdidUaleoPATaIQRAI ENPRe &t HGaHBr rRCRorRRE ;i er o

sem condugh,of, JRNBLACILY AR HAREAWSHIBTUNESIOPIHR L BURIantMi@Y mat i on,

apparatus™in ron,” failure state information an mal nt enance state

i nf or mat i garwirt 700 egardbriredibe wihasaitusthdiheia thanatsstaddO velsiept ison uni t
120 transmts the status information having been collected to the server
200 at the vewstisprkoogonnacting Itheer neio 3055 ded &Medleeckidisectional mat i on
transmtted fromthe server 200. The display unit 130 displays vari ous
types of FRAFERHELTHHCThe server 200 at the vendor 200a includes a

transni ssion/ peqep iQn, Ukt BokIaMBRnY 17201icht dp0Bbase ty L 230,

a display unit 240 and a nanagenent unit 0. The transm ssion/ reception
unit 210 seoeirVvA30.t He tiatdiagtarg mnsinigbn clipnoiDleid styowhead anteoaymplede
client 100 and transmts information _or instructions to the client 100. The
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to 27 Cctober 2005 11/ 36 individual types of apparatuses, normal val ues of
various pahangater sollecthonrwmiti t {0 ddlests statars iplormation aedheragafstori es
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over predetermined time intervals. The status information of a given
semiconductor manufacturing apparatus includes operating state
information, apparatus information, failure state information and
maintenance state information with regard to the apparatus. The
transmission/reception unit 120 transmits the status information
having been collected to the server 200 at the vendor 200a via the
Internet 300, and also receives information transmitted from the server
200. The display unit 130 displays various types of information.

The server 200 at the vendor 200a includes a
transmission/reception unit 210, a judgment unit 220, a database unit
230, a display unit 240 and a management unit 250. The
transmission/reception unit 210 receives the status information
provided by the factory-side client 100 and transmits information or
instructions to the client 100. The judgment unit 220 makes a
judgment based upon status information as to whether or not an
abnormality 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



personnel schedules is stored in nmenory. The data at the database wunit _are
updated as the data statuses change. The display unit 240 di splzaﬁtQk@F?%Qﬁs
types of information. The managenent unit 250 nanages various types of

i nformati on, executes processing based upon the results of the judgnent
executed by the judgment unit 220 andl/3fssues instructions to conduct a
search at the database unit 230 to send notices to the client 100 and

rel at ed departnents and the |ike. FIGS. 5 to 7 present exanples of the

apparatus. o er t|n st at i nformation. F ? resents an exa Ie of an
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data to be transmitted by the factory-side client 100 are entered. The

transmission data on a given semiconductor manufacturing apparatus
include, for instance, the serial number (SN: serial number), the
apparatus type (TYPE), the date and time (Date-Time), the apparatus
status (Tool Status), the status (Status), the failure code, comments
(Comment) and the personnel ID (PID; personal ID).

FIG. 6 presents an example of the status information and the
apparatus status information. The status information indicates the
operating status of the apparatus, e.g. UP Time (operating), Scheduled
Down (scheduled downtime) or Unscheduled Down (unscheduled
downtime). The apparatus status information indicates the status of
the apparatus in further detail. Namely, an apparatus currently in the
UP Time state may be a PRDCT (production) status, an STDBY
(standby) status or an ENGNI (engineering) status. An apparatus
currently in the Scheduled Down state may be undergoing PMCLE
(routine cleaning) or PMGRE (routine maintenance). An apparatus in
the Unscheduled Down state may be undergoing FIXING (in repair),
may be in a WAIFIX (repair wait) status or a WAPART (part-wait) status,



DAYOFF (holiday) status. While the operating state information _includes
both the status information and the apparatus status i nf or mat i ®hOCPbERED0S
enbodi ment, 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-si dé236rver 200 based upon the received
information. In the screen, the dates and tine points of data entries, the
correspondi ng apparatuses and their statuses are indicated. As a pointer is

pl aced over specific.app and. cl.i cked.in the displ C .
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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
and a trace log and data indicating particles, defects and yield. The
process log refers to process data indicating the values of various
parameters obtained in correspondence to each lot, e.g., the pressure
value of the process gas and the average, the maximum value and the
minimum value of the RF power value and the like. The machine log
indicates the operating state of the apparatus. The trace log refers to
process data of each wafer, obtained over predetermined time intervals
e.g., every second. The apparatus information is primarily used to
execute a judgment on the probable cause of an abnormality.

The failure state information of a given apparatus indicates the
state of failure in the apparatus. The maintenance state information

indicates the state of the maintenance conducted on the apparatus at

the factory. It is to be noted that in the system according to the



relate to the various failure states, whereas PMCLE (routine cl eaning),
PMGRE (a routine mai ntenance), FIXING (in repair), WAIFIX (repa?%ocﬂﬂ/gﬁrt%o,%
WAPART (part wait) and PROCED (in repair in conformance to the procedure
manual) in FIGS. 5 and 6 relate to various mai ntenance states. Next, the
met hod adopted to execute renote nai A¥8fance on semni conductor manufacturing
appar atuses by using the system achieved in the enbodinent is explained in
detail in reference to FIG 8. FIG 8 presents a flowhart of the system
operations executed in th

nbodi .. The. d . col | i i 1 h
client 108MG%8¢dPVeRtar tg’gcﬁp?‘?fgirgﬁ?%a%‘iﬂ ngﬁ’f g}at%wggﬁgﬁflsoq}qﬁ%glré%t ioonar/vi E he

regard to,f he, o%%ﬁman%adcmer rABOH aGhi iAHrARPASAT ASEaSIKONNa RAahRet he
client t(l)*lrough the LAN (step S101). Each set of status information contains

t he oper astiang isifetraatiohor édr dnstantet hitvea fgbnet wodenf or FGDHNSwand 6r egard

to the correspondi ng apparatus as described earlier. The status i.nformation
havi ng beenatole dbeevriiqus rlaHywetstatehywheras PMSHE s Eosiiing ég'@pﬂlpgh uni t

120 to th er 200 .at the.ven 2 a r S 102).
The i nf ormﬁ i(% rcotﬂtf%%t%I&I%ﬁeéldaq{%eé’ng%%wgd (%I{r}%gk) gﬁo‘ﬁ’ rsW %ﬁggn%éggi?w over
predet er niyRag WABARTPE¥EWGIL) £hd PROCELY (iR f@pait 88 confothaneshodheent .
However, the predetermned tine intervals may be 30 mnutes or 1 hour

i nst ead oprdcediuret esanwal) faciFlIG3Ht & ahd Manelgéaett variqws |Basrienamee oad on
the apparatuses. In addition, the operating state information nay be
transm tt®@®®% y when there has been a change in the operating state of the
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above is receiv e transm Ssion/ reception unit 210 of the server 200
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information, the server 200 nonitors the statuses of the apparatuses for
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moni torede:&n Sb%rgsheergtléeg 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
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 S102). The information is collected and
transmitted in steps S101 and S102 over predetermined time intervals,
e.g., every 5 minutes, in the embodiment. However, the predetermined
time intervals may be 30 minutes or 1 hour instead of 5 minutes to
facilitate the management or to lessen the load on the apparatuses. In
addition, the operating state information may be transmitted only when
there has been a change in the operating state of the corresponding
apparatus.

The status information transmitted as described above is received

at the transmission/reception unit 210 of the server 200 at the vendor



in the screen showmm in FIG 7. In step S104, various types of checks and
cal cul ati ons of paraneters are executed in order to execute the27 Qstnben005t y
judgment. Next, the judgnent unit 220 executes the abnormality judgnent
(step S105). The following is an explanation of an exanple of a nmethod that
may be adopted in the abnormality judé@ent. The judgnment as to whether or
not an abnornmality has occurred in a given apparatus may be executed based
upon the unschedul ed downtine that the apparat us experiences. In the first

met hod of the abnormality | %%rrent it is g}ed t hat a abnor mabbb has
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judged that an abnormality has occurred if the ratio of unscheduled
downtime to a predetermined length of time exceeds a predetermined
ratio. For instance, when the predetermined length of time is set at 5
hours and the predetermined ratio is set at 20%, it is decided that an
abnormality has occurred if the length of the unscheduled downtime
exceeds 1 hour. In order to enable the judgment unit 220 to execute
such a judgment, the server 200 calculates the total length of
unscheduled downtime within the predetermined length of time and the
ratio of the total length of time to the predetermined length of time.
In the second method, it is judged that an abnormality has
occurred if the length of the unscheduled downtime equal to or exceeds
a predetermined length of time. For instance, when the predetermined
length of time is set at 1 hour, it is judged that an abnormality has
occurred if the length of the unscheduled downtime exceeds 1 hour. In
a third method, it is judged that an abnormality has occurred if the
number of times the apparatus has experienced unscheduled downtime

within a predetermined length of time exceeds a specific value. For

instance, when the predetermined length of time is set at 5 hours and



execute such a judgnent, the server 200 cal cul ates the nunber of tines that
t he apparatus experiences unschedul ed downtime within the spec??etoberdyOh
of time. Alternatively, it nay be judged that an abnormality has occurred

if an operator at the factory enters information indicating an abnormality
in the apparatus in the conment sectil®3%in the operating state infornation
i nput by the apparatus operator instead of based upon the unschedul ed
downti me the apparatus experiences. As a further alternative, the judgnent

may be nmade based upon the | ength of = PRODWN i ndicated in the par at us
status infhRf ﬁﬁ?‘?‘?}tﬁrwn?@(gal‘éed Sehat %dﬁ%iu%egit% aﬁR’t‘fﬁer@%%ﬁ%aéat ed in
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the mai nt gpanee lehpflPbipirhen and the apparatus information obtained
imredi ately before” or after the abnornality is judged to have occurred
(step S 106). Ahernativelyentimeay ibef prdged thatsaorabnermahisy detsapaserngdi t 230

includes _factors that cause abnormalities stored in.correspondence to
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the 27 Cctober 2005 16/ 36 database by referencing these data to identify
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PRODWN indicated in the apparatus status information in FIG. 6 or the
number of times PRODWN is indicated in the apparatus status
information . In addition, the predetermined ratio, the predetermined
value and the like mentioned above should be set as appropriate in
correspondence to the specific process conditions, the specific
apparatus type and the like.

If it is judged in step S105 that no abnormality has occurred, the
server 200 continuously monitors the apparatus statuses. If, on the
other hand, it is judged that an abnormality has occurred, a probable
cause of the abnormality is inferred by comparing the maintenance
information and the apparatus information obtained immediately before
or after the abnormality is judged to have occurred (step S106). The
maintenance information stored at the database unit 230 includes
factors that cause abnormalities stored in correspondence to individual
apparatus types, normal values of various parameters and abnormality
histories and part replacement histories stored in correspondence to the
individual apparatuses. Accordingly, the values indicated by the

various parameters are compared with the normal values in the



inferred. Various types of logs are included in the apparatus information.
For instance, the paraneter values indicated in the process | og7restoss 2005
conpared with the correspondi ng normal values stored in nenory in advance
at the database. Then, the paraneter indicating an abnormal value is
estimated and the cause of the abnor KPPty corresponding to the abnornal
paraneter is searched in the database. An abnormality judgnent can be
executed in a simlar manner by using the trace log. During the abnormality

j udgment, data obtai ned. by averaging the data. .in the pr.ocess |og and data
in the trée@hass kY ke %}.ngAIt?’@tsgat afa| j;,o IQFFHEY t"‘ﬁé‘cﬁr o%aer?'ggﬁ% or the
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process | og and then exactly identifying the abnormal paranmeter through a
nmor e det ainiferredi nvesti gati on execut ed based upon the data in the trace |og.
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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
identifying the abnormal parameter through a more detailed
investigation executed based upon the data in the trace log. In addition,
after a process is completed, an acceptability judgment may be executed
by comparing the average values corresponding to the process and the
actual values detected during the process.

FIG. 9, which presents the results of monitoring the exhaust gas
resulting from a given process, indicates the quantities of the various
gases CaFe, SiF4, C2F4, CF4 and COF2 contained in the exhaust gas.
The parameter in the diagram in FIG. 9A is the value representing the
level of the high-frequency power that is applied, whereas the parameter
in the diagram in FIG. 9B is the flow rate of CsFs. The normal values
stipulated in the manufacturing standard for this particular process are

a power level of 3300 W and a CsFg flow rate of 18 sccm.



conpared to the corresponding quantities when the | evel of the power is

3300 W When the power level is 3800 W the quantity of SiF4 shaidcteher 2005

i ncrease and the quantity of COF2 decreases conpared to those when the
power level is at 3300 W In FIG 9B, the quantities of C2F4 and CF4 are
smal | er when the flow rate of CSF8 i$7/88 sccm conpared to the

correspondi ng quantities when the C5F8 flow rate is 18 sccm Wen the CsFs
flowrate is 21 sccm the quantity of C2F4 shows a narked increase over the
guantity of C2F4 when the Fs flowrate is ccm |

Cs 18 t is kng t.hat the
quantities of ¥h&lCnd?Ai dvken ghselevedmiathredighy r?ﬂ\ée’é%ﬁ%‘f’eb&gnaﬂlﬁct uat e

as the | evel,.of . i gh- 1 i | 1 e nd as
t he C5F8 ?ﬁ? %%/lvg(ﬁ 611% e% c@aﬁgégﬁg%g?ggm%? 2\2%%§§7.S ie@gflé‘lf‘%ng y’ Zt%lgri ng in
memory t hguatitpust EALAMEET icre@sel thonshendueeditgs of hE€F4f decterates and t he

tendenci es of ‘such conditions at the database, the stored data can be
ef f ect i vebgmpared itegdet epriraspending avaptisiesaubendgheal§vababER@IAOKET Bhen t he

abnor mal i ' i s.executed by usi t machi ne..1 o [T | to
whet her O{;};‘g@f\?}? W%B@r%{q BRWie_§C15¥%/1nbS ggggu%dt}ienqu@ *tgr(?rfaﬁiz% % %O%%'e
program op,t he Ehow 1hd ouph Woieiiyt Be GOFCeascrdBitl BenfpeaeHt el tHdset he
correct operation 1s not In progréss, the probable cause of the abnormality
rel ated twhichi shopenatri kenal if ait|I33@0 V8. EedliCh&B| the hpiadwitabasé.CAM t here
are a plurali tg of paranmeters each _ indicating an abnormal value in the

Hh

process dapd,C ér%ﬁ@b%l&rewélﬁ@s@%ﬂowa_r%ﬁev@rp &ﬁﬁlﬁ%nﬁ?nﬁ@rggépched in
rel ation f}ges ?cg)ﬁ%@ﬁ% iln%%;rue{rﬁ% St EHehn H’}leoegﬁ hoY $UED i8S ;%h%cE!HPh' he

| og. For oxi nmate area r e abnornality "has occurred

may be figsien defeeched Aywushng i§ N2l needthpehkoguangdity hen M ¥Abugs aof
rel ated 27 October 2005 18/ 36 paraneters may be conpared with the

cor r espontianfetiinestmsaiover tes quantityi ofgCrliewheacthd 6gFerflameats kel8o as to
detect the Cer>r<lact factor causing of the abnormality having occurred at the
ar ea. -

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
such conditions at the database, the stored data can be effectively
utilized to infer a probable cause of an abnormality.

When the abnormality judgment is executed by using the
machine log, it is as to whether or not the operation is being executed in
conformance to the program or the flow through which the process
must be executed. If the correct operation 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 parameters each
indicating an abnormal value in the process data, the probable cause of
a given abnormality may be searched in relation to an abnormality
indicated in another log such as the machine log. For instance, an
approximate area where the abnormality has occurred may be first

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



Through the search, it is determ ned whether or not there is an probabl e
cause that has been inferred (step 5107). If there is any cauéé‘@ﬁﬁ?ﬂﬁ@QS
been inferred, a search is conducted for the proper corrective neasures to
be taken against the inferred cause and any part required to take the
corrective measures, any jigs requiré®3@hen taking the neasures, the
schedul es of the maintenance personnel (engineers) and the like (step
5108). Based upon the results of the search, information indicating the

cause of the abnornmmlity, the correctiv neasures,. any, requi.red.parts, the
ni ni mum v%rtaf%‘*étteir%dn%f%‘? §°frlﬁ%areé1b%ﬁhé Ft%PrE%W%dl&gr¥ Sg’d)lﬁisv%lﬁgiﬁsm tted

to the f agﬁqgkﬁ@t@é@gﬁgg@%é -nkEfeg; ] grei&étec@a@é eRbLSt Mictbh@ausigg mati on

transmtted I n IS ste e read, I nstance, "abnornal el enent:

| oner ed ggsher&sserality hbeingdccartee: addmgeeaat part ##, corrective
measures: 1) replace parts ## and xx, 2) clean part x, engineer: expected
arrival time; Thaomgh theysearchett iy defegminedewhstlaer PRA10L themeSe?BY e a

plurality o robabl e uses for_ an_abnon ity f CY.0 ith

whi ch eacl?{oi’é‘l.prx’éee %ﬁalbseeaﬁga? e eedjatlg?%gdgéltééf%}é?lgedhieg ?ﬂse){aa%% ase and
the pluraldtse ehaf WSEHe®Y inRaréadiLakadch Nst BEnaLEesd abrt fiee fgregeency with
whi ch they appear. Alternatively, the probable causes may be ranked by

r ef er encicuyrécive mdmsuabadoned tayermniagaonsteheamfetiee panse agel ang meant

hi stories or eifher e of history corres to | ngi vj dual aggar at uses

ty pondi.n

and may HEqUirg Eatalge itReGETEERYG HEBTYES: aﬁéfrﬂg%%%‘ﬁ’c{@ Vheppgki
hi gh-fre n r i PRESN BB N Talige ] A8 nor mal
val ue rgt?%t %egs@%@%hgﬁ?%rcgggglgs &zﬁ&g Ig%nt ereéiﬁ%ra%ur ﬁqu%ly %f pr obabl e
causes faind hehdi Gke f (Rapes0g)ovBasednaponl ithy irefeltsedfbyheosearethi,ng a
search of the database, the frequency with which each cause occurs 27
Cct ober 2065rmaetigs nmgidssing siblcayedisss oh B cdmageabiny the peuksble causes
and the correspondi ng correéti ve measures ma% be indicat (éd igoth% or der
with whi®RAPHEY 0BBYr TFANRE BAEL i NG HEIRMSABRsE Wi PRIPEGEFE o Phe
speci fiC gbnormality 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;

month/day/time".

It is to be noted that if there are a plurality of probable causes for

an abnormality, the frequency of with which each cause appears in the

data may be referenced in the database and the plurality of causes may

be indicated in the order of the frequency with which they appear.

Alternatively, the probable causes may be ranked by referencing both

the abnormality histories and the part replacement histories or either

type of history corresponding to individual apparatuses and may be

indicated in the ranking order. For instance, if the high-frequency

power applied to the upper electrode indicates an abnormal value

relative to the threshold value and there are a plurality of probable

causes for the high-frequency power abnormality inferred by conducting

a search of the database, the frequency with which each cause occurs



apparatus type. If the results of the search executed in step 5108 indicate
that the corrective neasures sinply require an instruction to ¥eOgpbsiZd8d
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 neasures, the part |nvent18/|39 information is referenced in the
dat abase (step 8118). If spare units of the part are in stock and a

repl acenent part needs to be shipped to the factory, a nmessage notifying

that a replacenent pari is to be shipped.,is sent . to the factor

repl acenéﬁ?ya@?t 1SR i%’r?%tasi ﬁsPF{R?tr}taﬁgl%n e tPSOPHBIer SeASES ae aﬁ?‘?‘rent at
the vendq, e f [ @sth t hat the
nunber of uﬁélé';ps % é&rrg{rgﬁ@?nrﬁg%%%t s)p b 1er{rHIte ﬁggr? éﬁn%iréggggmtned

I nvent or ywigicknthdyy oc et Qﬁrahbaiairadm thpes daealsamg\mth raganinad ithal dpecifiace an

order for the part is executed (step S 119). It is to be noted that if no
pr obabl e aRRATEIUS tiBGertained in step S 107, an instruction for the

(atep i1y P TREERPERaliS fdPheEa Pheteblflfin MR AR LiOREY: ot I genen
uni t 250.coHetivd A{dmiires §1ﬁ?g§1§%hh@1€é bA #lseRu&iH? tbshé ?ﬁ@vw@@ & thée

factory (step 5110). Then, a judgnent is nade as to whe or not the
pr obl em rfeedsyt ahbeinisénat téoh Wetatle ani pr@ndndetopelnscfaq%iry( aogindeegly .

di tch by.th t 11). d that th bl
nlezgg tcoege1 K’a&dﬁé{ég O%’ﬁés"i"rg ﬂ’fteﬁ’(f?‘?@é 6%r§6 laC nméSsade C‘?eré iri‘gg?lenmg a
mai nt ena'}ﬁg?ﬁgfessoncﬁ%l paf dm‘%h f?ﬂrﬁﬁ.%tfl&‘?q tr‘%féﬂ%‘?xc}éﬁrﬁﬁoihe daﬁabﬁsés

j udged, ot her oes not require

mai Nt enansePSNI@nelf sRire gﬁltsaoﬁrasémt iardi igabtork tahait atiplac@nshenance
personnel is not required is transmtted to the vendor and 27 COctober 2005
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Then, a judgnent is e .as,to,whet her not the proce has peen

conpl et ed® qucéaﬁn@“il%?r it P§ ﬁ%’&@@ tfﬁats‘?rﬁeetﬁ g‘@s?ﬁﬁﬁ’q’% eh
replacement part shipment instruction is sent to the related department
at the vendor. If the referenced part inventory information indicates
that the number of units of the part in stock is smaller than a
predetermined inventory quantity, automatic order processing to
automatically place an order for the part is executed (step S119). It is
to be noted that if no probable cause is ascertained in step S107, an
instruction for the maintenance personnel in charge to initiate
appropriate action is issued (step S117). The processing described
above is executed by the management unit 250.

The information transmitted in step S109 is received at the
factory (step S110). Then, a judgment is made as to whether or not the
problem needs to be handled by the maintenance personnel (engineer)
dispatched by the vendor (step S111). If it is judged that the problem
needs to be handled by the maintenance personnel, a message
requesting a maintenance personnel service is transmitted to the vendor.
If it is judged, on the other hand, that the problem does not require the
maintenance personnel service, a message indicating that the

maintenance personnel is not required is transmitted to the vendor and



conpl eted, the operational flowin FIG 8 ends. If it is judged that the
processi ng has not been conpleted yet, the operation returns to2%Osppbesd@p
and the processing is executed repeatedly until it is conpleted. At the
vendor side, the nessage indicating whether or not the maintenance
personnel service is required as judgédéin step S111 is received (step
S114), a judgnent is nmade as to whether or not the vendor side is required
to take further action (step S115), and if necessary, an instruction for

t he mai nt enance personnpel (engineer) in charge to take approprd action

i s i ssuedPEsPEPPIEH df épﬁlﬁ‘éf ditRg PERPB C%E#’ﬁg%aqk[f’rh@{gpj din step
S115 that fUEt t:l i J | 8RMAS step
S104 o K B R e e o P e anged
via the |qdepletdapte S5ea). chifis Bxpadgest thatréfeperncesginghbadabedrase in
the event of a failure. Thus, renote nanagenent of . sem conduct or

manuf act Widmpletegp e opseatipaab Aoy M,Fl%og\ﬁﬁ’é]ﬁ’- alk #i Isuredgsk that thee fact or

C2USI 10, Qo kBERLE LA P IREcLARILIL 58 M Hotad, b lely segproe (e

usS ca e exam ned |

conpr ehensi y£ dRRgle pPOEsing ianeaceiteat @ pdadamsintili it econBsetedossi bl e
to offer consultation services for apparatuses. [n addition, since the
stat us i Mitorthet i emdor tsideappae amessageanndicading| whether ar potr &heéty of

conputers installed on the network, .the ap atuses can be itored by a
pl ural i t yR8INIGEGHCE BRETIHE S afer E TS rteﬂé]ﬂg%{/ aéné‘ﬂfig‘?fg 1y ﬁ‘éﬁpngjlle“i AP or mati on
i s under n a ffect) r i.0f i on the
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via a netyw@idoraryddeise required wor kake Thirsher byctédrat (stepn§ 106 s el ifi n
specific regions of the world and having them 27 Cct ober 2005 21/ 36 nonitor
appar at usegcespanat fnginsireetien fparthe sanbenapes Merspnpet deBeINgsss&nbl e t o
of fer a hi h-%ufalit round-t he-c
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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.
Thus, remote management of semiconductor manufacturing
apparatuses is enabled, and when a failure occurs, the factor causing of
the failure can be identified quickly and accurately. Since the
information with regard to a given apparatus can be examined in a
comprehensive manner, enabling an accurate diagnosis, it becomes
possible to offer consultation services for apparatuses. In addition,
since the status information on the apparatuses can be displayed at a
plurality of computers installed on the network, the apparatuses can be
monitored by a plurality of people at the same time, thereby ensuring
that the information is understood and shared effectively. Furthermore,
the information on the apparatuses can be made available for display at

a display device connected via a network anywhere in the world. Thus,

by stationing personnel in specific regions of the world and having them



night shift. Alternatively, by stationing a sufficient nunber of operators
to provide round-the-clock support service at, at |east, one | o@atQaeberg005
the worl d, apparatuses used all over the world can be nonitored by a

m ni nrum nunber of support operators. Next, the renote mai ntenance system for
semi conductor nmanuf acturi ng appar at 886 achi eved in the second enbodi nment
of the present invention and the nethod adopted in the systemare

expl ai ned. This enbodinent differs fromthe first enbodinment in that the

factory side client and the vendor:sid servgr Zrtg’t conngé:t]g wi th each
ot her at MAPHOL| FRRAFIHSER INEHALRE HYHBART BT 08 diiCed Pt €tREF or not
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in the enhadonmel drs d&yishaft alnehatithout heetlingtto estadi personriei son
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in the eonigbdishefit Altepnativelyshyr s@tigning s suliciensBUIRBHHOf APETREOTY. The
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sem conduct or manufiacturing apparatuses 102, 104 and the |ike over
pr edet er mnmeshtiimmaumber vhsappdhtopeedtass. nf ormati on of a given

sem conduct or nanufacturing apparatus includes operating state .information,
appar at us i nf Ve | otﬁ“eanﬂe‘t%r?égl | RN IS g a PES e tﬁté’r a%?&?%ﬁ%ch?ﬁe
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unit 130 displays various types of information. 27 Cctober 2005 22/36 The
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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.

The factory-side clients and the vendor-side server in the
embodiment adopt structures similar to those shown in FIG. 4. The
factory-side clients 100 in the embodiment each include 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 over predetermined time intervals. The status information of a
given semiconductor manufacturing apparatus includes operating state
information, apparatus information and the like with regard to the
apparatus. The transmission/reception unit 120 transmits the status
information having been collected to the server 200 at the vendor 200a
via the Internet 300, and also receives information transmitted from the

server 200. The display unit 130 displays various types of information.



transm ssion/ reception unit 210 receives the status information rovi ded
by the factory-side client 100 and transmits information or in@ﬂr&d@b%ﬁ@oio
the client 100. The judgnment unit 220 makes a judgnment based upon status
information as to whether or not an abnormality or a sem -abnornmality has
occurred in the corresponding appardgi#8. At the database unit 230,

mai nt enance i nformati on such as factors that cause abnormalities and the
correspondi ng corrective nmeasures with regard to individual types of

appar atuses, nqormal val ues, bnor mal | ues and sem -abnoynmal, val ues of
vari ous par ansti §,er"eéb$1%$r?él ﬁ%eyv?ﬁln‘g‘?lbﬁﬁgg% %&mb?%wseﬁh%ﬂﬁl Sstories
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mai nt enance person S1's’st I'n menory. ata at the

dat abase 23mi ta agspipgateditas24e dat aastabnsgsndranganitTh2s5di splBye unit 240
di spl ays various types of information. The management unit 250 manages
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appar at usgs fhytousi thghtt bBeusy sdisfiorraalitiey eshd ntHeheoerdypdinding tsrrextivai ned in
detail in reference to FIG 27 Cctober 2005 23/36 10. FIG 10 presents a
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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
manages various types of information, executes processing based upon
the results of the judgment executed by the judgment unit 220 and
issues instructions to conduct a search at the database unit 230 to
send notices to the client 100 and related departments and the like.

In this document, an abnormal value is defined as a value setting
at which the apparatus is caused to go down. A semi-abnormal value
is defined as a value setting that does not induce an immediate
downtime of the apparatus but may lead to a downtime as a long time
elapses. A state in which there is a parameter indicating a
semi-abnormal value is defined as a semi-abnormal state.

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.



t he sem conduct or manuf acturing apparatuses connected to the client throu
the LAN (step S201). Each set of status information contains t R Qfé‘@?eétzp
state information and the apparatus information with regard to the
correspondi ng apparatus as described earlier. The status information having
been collected is transmtted by t hé3 /tﬁansm ssion/ reception unit 120 to
the server 200 at the vendor 200a via the Internet 300 (step S202). The
information is collected and transmtted in steps S201 and S202 constantly

th di t, The stat f t t tted d b
oot ved 14t MG 10 HIERPAET BnfloPEBaR: PRGN e OTOORE A RS EFOBRB0Y ot ¢ he-

vendor 2002 (5t SPinRddB) - RS §fh 4P eREoAT ]irHE &Tbob@%é’nehélﬁ‘@ seover 200

monitors the statuses of the apparatuses in substantially real tinme for any
changes (iateqllesP@d)eacthéactetypiddaileots tthe stppas dahfsrrsatibusesthbeegayd boni t or ed
can be checked in the screen shown in FIG 7 and FIG 8. In step S204,
various tiiSeSeBicairliaiter amansHRetHERE PR tPasamondested 4o e cliesd in
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abnormality judgnen by sinply changi ng the hreshol d val ues that are
used. Al tregaad itvehg, coatréﬁmrmhngmpmwssasaddscmbmafhom t hose used in the

abnormality ju grrent may bhe prepared for, the s bnormallty ment .
Through either '8 StaB1§ d8 %*Ug@ ﬁ@&’é’%ﬂ@@?l B 3 B transuyiy ﬁé Yis made

by the j y ?‘st ep%@%@&&?ﬂﬁ%ﬁﬂﬂﬂ%ﬁ%@?%(ﬁ toNGe %erV?&JTQU@b'&Qr 1 ';;Eﬁggf‘s

occurred at no sem -abnormali

occurr ed,200we v ehalh st et SRR (kte S 202). n@He ﬁ'ifeﬂn&ﬁdﬁtis)beﬂe&@ﬂ&ﬁd/ 36 to
execute a judgnment as to whether or not an abnormality has  occurred, as in
the fi rsttr@mttﬁdnn gtepep>H1bsnd SdPgeepnsianyly @nth%smmdlmf:rsﬁ mlar to

that in the fi "Tree s‘?arr{%s inio rmaluone r%%%trrei‘féted as described above is received
at the transmission/reception unit 210 of the server 200 at the vendor
200a (step S203). Based upon the status information, the server 200
monitors the statuses of the apparatuses in substantially real time for
any changes (step S204). The details of the apparatus statuses being
monitored can be checked in the screen shown in FIG. 7 and FIG. 8. In
step S204, various types of checks and calculations of parameters are
executed in order to execute the abnormality or semi-abnormality
judgment.

The judgment as to whether or not a semi-abnormality has
occurred may be executed through a method which is basically identical
to the method of the abnormality judgment, by simply changing the
threshold values that are used. Alternatively, different parameters and
items from those used in the abnormality judgment may be prepared for
the semi-abnormality judgment.

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



If it is judged that a sem -abnormality has occurred, a probable cause for
the seni-abnormality and the corresponding corrective neasures2/aPetober 2005
ascertai ned by searching the information stored at the database unit 230
(step 5206). The nethod with which the probable cause is inferred is
simlar to the nethod with which the2pébabl e cause of an abnormality is
inferred in the first enbodi nent. Then, a nessage notifying that the
apparatus is in a sem -abnormal state, the probable cause for the

sem -abnormality and fhe corresgondin corrective neasures is transmtted
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is made as to whether or not further actton is required (step S211). If it
i s j udgedatbbase funith280aGteprS266): eqlie ek thiokle watte vahiodn the ooedadleé o st ep

S108 to execute a search tq ascertain ghe apgro riate corre%&%ve nmeasur es,
a requi reassaistinierTeddsi sigdlan @ thyeatbrdduiite whighehghrrPeRMERUSEr sonnel

and the |j f t:he Hon | .e0jul . op i Qn ds to
tep 520075 bt BRI TR ERERaiRE P She: Aaearere
achi eves rdefyied ltBwk e aFH1RgeR M aadéliniiaWhdrenalhstaady antageshatflet he

first enbodinent. 27 Cctober 2005 25/36 Since the client 100 and the server
200 are conrsectied wheh seawhabnhemaliyy and ttheescemdspordig berregtianged at
2 Lres, as el oo correetive (RN Maspibe SEKEMO8 (8 d1gR: 1A
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.
The message is received at the factory (step S208). Then,
appropriate action is taken based upon the details of the message and a
response to the message is transmitted from the client 100 to the server
200 at the vendor (step S209). The response from the factory is
received at the server 200 (step S210) and a judgment is made as to
whether or not further action is required (step S211). If it is judged
that further action is required, the operation proceeds to step S108 to
execute a search to ascertain the appropriate corrective measures, a
required part, a required jig, the schedule of the maintenance personnel
and the like. If no further action is required, the operation proceeds to
step S204 to keep monitoring the data.
The embodiment described above achieves the following

advantages in addition to the advantages of the first embodiment.



to whether or not a given apparatus is in a sem -abnornal state so as to
detect any sign of unschedul ed downtine due to a problemif the7 QppberatoQs
is judged to be in a sem -abnornal state and so as to issue an instruction
for appropriate measures to be taken to avoid the wunschedul ed downti nme
accordingly. Thus, action can be takéd3before the apparatus enters a state
of grave failure and, as a result, the operation rate can be further

i nproved. While a nessage is provided by the vendor to the factory side in

the event of an abnormality in. the exa expl ai ned gboye, a nessage may
be transmieadhienclithes 0F; %’th ‘iktﬁn§e%’§r\:£¢($.ar?oqoq%tﬁac‘@}t%s%%lé O[S(ﬁgg
frequency, ;W A .C i |l.urerac i t e } nance
hi story oe}tm%ﬂgt lfgggaggtaugﬂaﬁght Fl)g ﬁ&{(}gaﬂc%ﬁje %gmégggﬁ% §i¢ié§” éltb]’yc?rlgﬁgg?ﬁg t he
dat abase,adtrasnoes hadakeh iingrddlghnieai [nredditiegyenfydgared takf emaidevas

corrective neasures may be provided for apparatuses experiencing frequent
fai | ures toriwhpEhemel RPH@agIvEpFRPRIEP A8 IR EuseRI-ahnpraaal 1836 Sopa%éd upon

t he part | acenent. hi stor f ppar S, 5.1 i m | Qus part
repl acerre‘#teE U gt isﬁgncPéa %{ﬁ%?ecflgi%pi ?@ rlltﬁlté%egtuleoﬁga%dﬂrﬁglee%rrayayég

noni t or edhhrdatub Qs Selided MEBEAGEa ddifli-aBhbRdl Nahtd ke PRPadStySsége due for
a part replacenent, "cl eaning, routine inspection or the |like as the due
dat e appraacimesrudecn , farheppopreteninmtasnmmsetesybe etafen temwoddtie or
manuf act uri ng appar aéuses. achi eve&_ [ q th,g t hird enbodi nent gf t he resent
i nvent i o RS NI CHedPER tiaae REGTHINE e SHUPeACHPR E3PI BF e RFREE t he
system cqnf.i J d,i e i M AS,Shm Lart atn.Ln the
first errt(}glgi %grttu)?itr% omaé}ﬂ%} |%§t§‘tt9|?§r§§§g g%gl‘lhrgnaﬁg’o%nét%elgi.SdI{[]‘hréhé

enbodi nerdpdratieharaeteir bedurthdmiaipoveddgment is executed as to whether or

not any error has been commtted in the action taken for 27 Cctober 2005

26/ 36 mai nt endibéleamdnepsags is previsledaby Héenvemder torthej factery sigied. The
on f.ocuses Wi | e 4 can_be gseed as the

]]: Slnl:'? :MOE %)l; vld%ga%t: %@raal?ﬂ%fﬁn?ﬁg’niﬁ rt]hg eg(?fn%l'e explalné:cll %bove, a messag
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
experiencing frequent failures in the individual types of apparatuses.
In addition, based upon the part replacement history of each apparatus,
the timing of various part replacements, routine cleaning, routine
inspection and like may be monitored so as to send a message
indicating that the apparatus is due for a part replacement, cleaning,
routine inspection or the like as the due date approaches.

Next, the remote maintenance system for semiconductor
manufacturing apparatuses achieved in the third embodiment of the
present invention and the method adopted in the system are explained.
Since the system configuration adopted in the embodiment is similar to
that in the first embodiment shown in FIG. 3, its explanation is omitted.

The embodiment is characterized in that a judgment is executed as to

whether or not any error has been committed in the action taken for



enbodi nent as well, the functions of the individual units sonewhat differ
fromthose in the first enbodiment. Now, in reference to FIG 4,27 @¢eber 2005
functions of the various units in the enbodiment are explained. FIG 4 is a
functional block diagramof the client 100 and the server 200. In this
diagram a single client 100 as an eX&W$l e al though 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

transm ssion/ reception ynit 120 and a display unit . 130. The,.dat
col | ect i ofaiRtanangs apg &&%lf;ﬁ“ﬁrﬁsh?ﬁf%?%ﬁrr\ﬁr t At ﬂ%dﬁwaﬁgt hehe

sem condgflaglcéfviggc%e ?&ﬁgfibﬂg%@ﬁ%é %huﬁﬁ§.p]o%t 104 and the |ike. The

transm s tion unit transni'ts the status informati on having

been col | ect edwtifilel FEGser ven BOUsat ddeheddetiozabloch digratnbérthet 300,
and al so receives information transmtted fromthe server 200. The display
unit 130 elinbodaypsntaas ousll yhesfuictionsofatheoindimdugt ryeits 2egngwhate vendor

200a i ncl t i ssi onf t] it 210,. a_jud it 220,
o abace GRRE Romp LS Y8 i SRR Re et AR a R o et £20
transm ssinf,f &§smd ;'?f@he RigdriRIOunSELirY Bise Ehthsdigiatst hrd expriihed. FRGovi ded

by the factory-side ient 100 and transmts information or instructions to

t he cli end i4@0furidieonaidgloekt diagram?2@DthakbBent 100uaigdehe segveo 200t ABr or not
there has been any error in fhe action taken 'tE re ?’L%ﬁto a giyven

appar at usthis dagrdae foripekasientpon ahan W@gp% B‘PH% tgrg 1 fmt i on.
At the da ! i i.nf.o | i.ndi I I I as S

Cor r esponbittaigy @ fafoties B HIBL QLR Khierf g fit] HErdhacYhe

appar at usggtofyERITRE L&At | NOICafrididdedbnor datd t ¥ollestiohi egnandl payt a
repl acenent hi'stories of the individual apparatuses and the |like are
stored. Ttrangatias@mn Areeeptionbasét urBQ ard 2 dicplayhemiz0d8027/He Wsdat ed as

Lhe daia Siflyacs chanas, The, sl oy, UL 240 dlsplave arlpus Lypes of
failure s{ahesRiudde ARRAAL IS APbarAfusd2165, Q04 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.
The server 200 at the vendor 200a includes a
transmission/reception unit 210, a judgment unit 220, a database unit
230, a display unit 240 and a management unit 250. The
transmission/reception unit 210 receives the status information
provided by the factory-side client 100 and transmits information or
instructions to the client 100. The judgment unit 220 makes a
judgment as to whether or not there has been any error in the action
taken with regard to a given apparatus at the factory based upon the
corresponding status information. At the database wunit 230,
information indicating corrective measures corresponding to specific
failure states in individual types of apparatuses, information indicating
abnormality histories and part replacement histories of the individual

apparatuses and the like are stored. The data at the database unit are



mai nt enance perfornmed on the apparatuses at the factory based upon the
status information, manages various types of information, execud’dgctober 2005
processi ng based upon the results of the judgnent executed by the judgnent
unit 220 and issues instructions to conduct a search at the database unit
230 to send notices to the client. AZ78BA the first enbodinent, each set of
status information includes information indicating the apparatus operating
state, apparatus information, failure state information, naintenance state
information and the like, The status inforpatiqn i.ncl , Jfor__instance,
the appar*RIALCADAS (e gﬁb%r%?ﬂésﬁlﬁgﬁngﬁe @Feah?fgg¥i%}t ?%@ digRlayai us
status, lt BBS SGO S foR L S35 NI Tl Bhd Ak SerSkAL CuhRt! 250 ascEARBYL S

i ndi cati ﬁ}érg{)desfat?’ﬁg% e a#o{}g{%%(j)ﬁ'nai nteenanceged‘glt alls an% the Iike. The

fact or y- sigteaihigestatd®Qrid sifumd stagus hofi thfeoappafamseseand phedstaeesrofied ti ne
intervals or each tine there has_been a change in the apparatus operating
state or mawmtgppacatperfprmnatdepnride sppaatupss af frefAaiQenbassdWPahe ser ver

200 : K b f th f h
Fact ory dpearPoar dloriencoRy Tignaedh e fus ieRie b PR BRBRLAIRER ™ "

execut ed Jsﬂacwﬁﬁgﬂba%@m dpsar tRed-eabP4e of Atlel ﬁﬁ‘déﬁle&ﬂk@ﬂe&ﬂeﬁa‘b the
sem conduct or nufacturing apparatus at each factory (step S301). The data

col | ect i gndgmentlhfita20hend| issnes IdStiungicly ¢o canduns &ssaoch abthects the

status information wWth regarg to.the sem conduct or manufacturing
appar at ustdapaansitibd A bta fend Matifes 1 Bifghli$ e LAN (step S302). Each set

of status inf oIl dhCaia! e bORHRAR ALLOA. SEA! 6 | (HbRLERtARImAdS, failure

state information and the maintenance state intornation indicating the

state of jpeiud&nangrepdyet echdivatig agar apparatus heopdratingy y stdiee st at us
information having been collected is transmtted 27 Cctober 2005 28/ 36 by
the transppiatus doematom,uiiuneostaee tindosaption, 200RIateRHRCE @6  200a

e BRS80S 58 S b LB LA R, Ry e o
instance, the apparatus ID, the apparatus type, the date and time, the
apparatus status, an error message indicating a failure state (alarm),
comments indicating operation details and maintenance details and the
like. The factory-side client 100 transmits such information over
predetermined time intervals or each time there has been a change in
the apparatus operating state or the apparatus maintenance state. 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). 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



intervals, or it may be collected and transmtted constantly by sustaining

t he connection between the client 100 and the server 200 at al?? QFWB§T20;Q§ a
further alternative, the status information may be transmtted every tine
there has been a change in the operating state, every time a failure occurs
or each tine there is a change in ﬁgenance details. The status
information thus transmtted is recei ved at the transm ssion/ reception
unit 210 of the server 200 at the vendor 200a (step S304). Based upon the

status information, the server 200 ascertains the o tin stat and the
failure datle Maré%fE‘Fﬁsé%ZF%ﬁ%lothﬂlW ﬁ s’ioa{}ée §FrY1edpﬁ{)§ 5815 med on

t he appar. t I 5 ¢ lle"clft?d state of
t he apparﬁgdﬁvﬁa&tﬁ%?{%@g&%@g ﬁ%gﬁba% E&ﬂb@%ﬁftﬁg’ﬁﬁ“ﬁ% S?ﬁ’d in the

appar at usarid afrbssefittebiagad sugen S3G2ysndd SGOdt aveed pred¢teentordetinse Then,

optimal neasures to be taken are searched at the database wunit 230 in
cor r esporiti&givels,o theltam@}’ abgs callected sepd dzeppmitisd ¢oRstamEly, BY a

failure has _ occurr appar.at us nd e r i ssued,
the correti5iGEIRES r%%n%?ﬁ‘?%‘gg’%?ﬁ‘(eﬁ“ ?ﬁgnt r&rgs%s%ngﬁﬁga%grg? gﬁze(g? g? t he

dat abase 4ipi 230 ANeXt fiifthRr] aﬁ%ﬁaﬁvymthe %?&L@(Qﬁ%&ﬁaﬁohuﬁﬂ@?%e based
upon the status information as to whether or not the action taken at the
fact ory wrhhsmegaddeveryatimeathéreuhas sem aorltargoin rt@nucbla@ltatmg]@t&tﬁpar at us
has been correct (ste 8307) | f there has been n error, ge action to be
taken to €YieEedyne he dRHEre| §CSHES cABJCaAE tI"i’énﬁiatt e elsurft t CBaBEE sifép S308) .
Then, a MBS 5.8 %an’%@&&éﬁl@g that there has been an error in the action and
the correspon |ng renedi al action to remedy the error is transmtted to the

factory-side cihenstat08 (Bf@InS368) thik, teanshéttetihes 2dcéltdbert 2005 29/ 36
hand, it is judged in step S307 that there has been no error, the apparatus
state is tcansimassios)/yeeapfionraait A0 (fetheaseniey 20@eat the viendora@Pan

transmttggep r‘s§6$y° S:':E?asedS 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.

Then, optimal measures to be taken are searched at the database
unit 230 in correspondence to the apparatus state (step S306). For
instance, if a failure has occurred in the apparatus and an error
message has been issued, the corrective measures corresponding to the
message is searched at the database unit 230. Next, the judgment unit
220 executes a judgment based upon the status information as to
whether or not the action taken at the factory with regard to a
particular semiconductor manufacturing apparatus has been correct
(step S307). 1If 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



received (step 5310). Then, a judgnent is nade at the factory side as to
whet her not any such information has been received (step 5311)_27gmu$@@xm5
reception is verified, a judgnent is nmade as to whether or not the renedial
action for renedying the error is being taken (step 5312). If the action is
bei ng taken, the renedial action is 8%a§inuously executed (step 5313).
Subsequently, the operation returns to step 5302 to keep <collecting the
status information. If the reception is not verified in step S311, the

operation returns to step . S301 tao continuousl xecyte the action. If it is
j udged i maitbpltsay Judesd dReStdR Y Al gl'hel}f/eoﬁ"asr dy ity elrﬁ%r’eﬂ?%r i s not

bei ng taﬁ%aggbﬁ?.gpﬂeaﬁtsi%ﬁﬁﬁa{lg&ﬁ%ﬁ%ﬁgd‘ 5301 to execute the action. It

is to be at after transm information in step 5303, a
judgnent is exacthedaatorihsideacher infermatian ttamsrhété@rinostapiSIAee is epai r
has been conpleted (step S314). If it is judged that the repair has been
conpl et edeceedplstrir skl HY- eAlisn, |3 judgmepfids Jrigle abtac fBREOYepiSerahas not
been compl et ed,, the operatjon .shifts.. 3 . t j udgnment as
o whot naP BRCHS TRFarharrch Pahiuck B BsBa i P REEN Sad o

subsequentleyredePeiof PC9esified, 15 ju@%&fé%ttqg @adeess 'tobethedher or Wt descri bed
above, the managenent side is enabled to obtain information regarding

appar at usesnaet action &ir remetlgingdtheiomer i$ ddihg takene(step $313kcditain t he
failure state of apparatuses and the states of .actions talien as gérective

measur es HE aFHOR IFEEING NeHHEAGTRATIE! AGHOZH CPBRNUGESY ST
e . . dat
correctl ngéﬂfneg%‘g@?\;eﬁﬂpﬁg&%@ﬁﬁﬂ tRE e%%%gaﬂ()ﬂ?ééft{ﬁ‘ngytorﬁfe?r §86bNQ, kbepdata

base. Th eve I S”an r m I'n the action taken at the

factory ,cdileetiopt iHmktateedifarmagion. oif tie becdtian i$ moteraifijed e seepor can
be indicated pronmptly. It is to be noted that the data exchanged between the
client 183DV, the creratioosrdorss natem S vercaoniiaushie cEabdtA Heat s

dat o oy ATkl 1D IG0G5RaBRsR T S5 11 PEahe, 5oEREEHe AR PR e oo

Al ternatinelddyiRgl tHEWRIdr 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
the other hand, the repair has not been completed, the operation shifts
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



may be installed at each apparatus so as to allow the individual
apparatuses to set their own codes individually. In such a case 27 Qstqhgr 2005
parti es cannot access the information and thus, a systemassuring a high
degree of security can be provided. In addition, a judgnent unit having
functions sinilar to those of the j@#8G®nt unit 220 at the vendor-side
server 200 may be provided at each factory-side client 100 to enable the
client 100 to nake simlar judgnents in the enbodi nents described above.

While the invention h een. particul.arly shown.an escribed wth.respect
to pref e_r‘?%‘élt_ %‘?:ﬁvﬁﬁﬁ%&t“ﬂ _ o?“ﬁ%p‘il@feé‘%?i%fct”&)et‘ﬂﬁ Odf t'deNe §P9ifngs, the
present 1pught 't%éﬁii@% |1 i el ht @ daResS ehe @¥ARR! @stfhthy beWalkenbiito
under st ood by those ski ?ed in the art that various changes in formand

detai | may dwtabade tiheaefirewali toutlecalbpahtei datef. r ohteheatsyily| t, fisewpB and

teaching of the invention. For_instance, while an e | e of. a .sem gonduct or
manuf act uiiayg Peppastrllpcbati $ashnjapRaraEAs we ha%‘i%l‘?)ifqgg Bl?%s’é’rﬂm‘ﬁr?jenti on

manuf act UFiig Mo f esBiftvictiflent or
| imited (i sEr APt Chef duiRodks BRuGa g PIAGERG 4 BASE MM S 0t ne

present ipyaMY eAnnbemiessMEagrifRaiatddn aarse rihewy) du dystempaybacing ang
apparatus is enabled, and when a failure occurs, the factor causing the

failure chighbdegiegerit $daugityoeae beypravadedcurately. In addition, since an
instruction f rrective asures . be taken .to avert unschedul

downt | e i o 2ARYEE: PrEReEy SRt Htrhq BroeRe T Let B IEESF T

sem - abnO{HEajudg%gh@ urAPRLAPAT B vBAHLARIGRBeRR I BHGMAPTRY Brdigeanpar at us
enters a state of serious failure and thus, it is possible to further

i nprove témch dpetayisder aientad®O he drimdagtiputclieRur 10@rtvonegkdysisukatri oni ng

27 Cctober 2005 31/36 personnel in specific regions of the world and havi ng
t hem m)nil@gm%‘iﬁaﬁhf?l&%é@m%‘?mﬁg‘iﬁﬂﬂ?%?bﬁﬁ?is of the world, it becones

possible to offigfe nbigeAR Wasr BEAT- PRI SHBRA brkPekeARELh the

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.

For instance, while an example of a semiconductor
manufacturing apparatuses in conjunction with which the present
invention is embodied is illustrated in FIGS. 1 and 2, the present
invention is not limited to this particular example.

As described in detail, according to the present invention, remote
management of a semiconductor manufacturing apparatus is enabled,
and when a failure occurs, the factor causing the failure can be
identified quickly and accurately. In addition, since an instruction for
corrective measures to be taken to avert unscheduled downtime, which
may be induced by an ensuing problem, is issued in a semi-abnormal
state, appropriate action can be taken before the apparatus enters a
state of serious failure and thus, it is possible to further improve the

operation rate and the throughput. Furthermore, by stationing



shift. Alternatively, by stationing a sufficient nunber of oper%l@?@bmt
provi de round-the-clock support service at, at |east that one | ocation
the world, apparatuses used all over the world can be nonitored with a
ni ni mum nunber of support operators. 3ti%anot her aspect of the present

i nvention, appropriate maintenance services can be provided even for
apparatuses operating at renote |ocations by ascertaining the operating

states and the fai.lure states .of th parat uses, ,and_th t .

naintenaﬁ%gsﬁgngfﬁeapﬁﬁﬁChée%ﬁgﬁoﬂgﬁ % VwrggfgwéJW?PPgéggﬁﬁl?%gégggneous

action hag,haetubek@pePitiAgCihs bPREBF palhe oftherwedAd, B¢ bdcareel poskibleor rect ed

and the optinmal remedial neasures to be taken to renedy the error can be

provi ded.toAxfferr es uhigh aysdityoumural-the elodlat suppprbesendocewvidy the

erroneous action, can %,aﬁﬁﬁtEd to fﬂ{ther ontribute.to the inprovenent of
t

t he opgrd?qréﬁnpﬁl Ty ¥ t HOGGGRB Ql}tl REGEINS 40 BIAIR BH Y “THe present
| nvent | OhigRY JRSr AdRREEHatiDe R, 1 LR I D PUANRRen EYABY] BF opEAfcpgduct of
manuf act ur Png apparatuses to-be-enpl oyed® to nanage and perfof m nai nt enance
on sem candpedvade FBOridatheHcldtk sapparabesdse atcht dsast thitngnappedtadtuses from
a renote location, a factory-side client and a_vendor-side server ideal in
an appl i dattthenwiorld, anpanatupesn Usetrall pees Yiae svqrld casr hednaRtoaedMoER am f or
executin renpt e maint enance for sem conduct or nufacturing,a t uses
ond s stbrBOLRNE SHARROT NG HEPSE LTSt ed™t REFATR L0 Eh8; 008

32/ 36 O ghiBent linventidfDt £ PRIJH ARANCANINSARER fRTvRReSeFAAOBEUSFAided
manuf act uri ng apparatus, conprising: a factory-side client operating at a

factory wivenefaat appastituses opamttgndtictuorotadecttionsr bngsapp@ining the

install ed; a vendor-side server _helonging to.a. mnager who carri.es, out
operating states and the falfure %tatges of the ap%aratuses, and the

personnel on day shift alone without needing to retain personnel_ on ni%)r(l)t5
in

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 rate and the

throughput.

Industrial Applicability

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

a storage medium having the program stored therein.



mai nt enance nmanagenent for said sem conductor manufacturing apparatus; and
a network that connects said factory-side client and said vendo27 &ctbber 2005
server with each other so as to enable bidirectional comunication

wherein: said factory-side client inclydgg a data collection unit that
collects operating state information indicating the operating state of said
sem conduct or manufacturing apparatus, a transm ssion/reception unit that
transmts sgajid grerating state information having been collected to said
vendor-si de server via said network and receives information transmtted
fromsaid vendor- side server; and said vendor-side server includes a
transm ssion/reception unit that receives said operating state information
transmtted-fronm d&imPtef Bty snele sebiwntioamd sajlgagderstiouni t that executes
a judgnment _ bas upon said ogeratiﬁgéstate i nformati on as whet her or not an

d
abnor mal i tip%ré‘ég%cctb‘tﬁm%&pipﬁl% 14 SERPELbHAECt or manufacturing apparatus; and
if said sem condu I fact:uri ; F.S 1) i.f est ed
an abnor el i £y a4 ddetion oot TR areh proiabl o GaLed af thene
abnor mal i t yehyi coaanpeas i ngasaf L appag apypsrenforit s enlabt ai ned | medi ately
before or after abnormality is detected and said mai ntenance information,
wherein sai d appar anasrisifierseaticarbaleadinpg tond érap pge probalslasricgueet of the
abnornal i t?/ i.n(il udeg one tgge or, f pl urdal i t}/ of téges of L{o% i nf ormati on
sel ected f oM 'S PGS JPBUAE R 14Ut 3 of A1 proLRE R T B YA AEE S 0g and a
machi ne | ogpp2faQrd;obes 2005 33/36 2. A renpte maintenance systemfor a
sem conduct or manufacturing apparatus according to claiml1l, wherein: said
j udgrment unit j adgesvohletthet commreatis anidldnotoml-ist e kdsentoecdryaed based upon
the frequency of unschedul ed downtine that said sem conductor nanufacturing
appar at us Hﬁé‘dé’){p%lrdieeﬁ%ré’da.r with each other so as to enable bidirectional

communication, wherein:

sald factory-side client includes a data collection unit that
collects operating state information indicating the operating state of
said semiconductor manufacturing apparatus, a
transmission/reception unit that transmits said operating state
information having been collected to said vendor-side server via
said network and receives information transmitted from said vendor-
side server; and

said vendor-side server includes a transmission/reception unit
that receives said operating state information transmitted from said
factory-side client and a judgment unit that executes a judgment
based upon said operating state information as whether or not an
abnormality has occurred in said semiconductor manufacturing
apparatus; and

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

said apparatus information used to infer the probable cause of the

abnormality includes one tvpe 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.



3. A renpte maintenance system for a sem conductor manufacturing apparatus
according to claim1, wherein: said judgnent unit judges that ar27dbriorarabO}y
has occurred based upon said operating state information if the ratio of
unschedul ed downtine of said sem conduglq manufacturing apparatus exceeds
a predetermned ratio. 4. A renote nmai ntenance systemfor a sem conductor
manuf acturi ng apparatus according to claim11, wherein: said judgnment unit

j udges th n_abnormal ity has occurre based .upon sai d erating.state

I nformation 1 RO Iendl g s ehtiea GoanconCar g dPEhM Tt f or

manuf act urdgjthraeppacabeg exesedsimn predeierm ned length of tine. 5. A renote
mai nt enance system for a sem conductor manufacturing apparatus according to

claim1, whereisuidsaidgmedyment judgts jwidegdsrt tvatn carmralboomal 416ty has occurred
based upon said operating state infor rratign if_the narrber of tines that
sai d seni CHFAUEE OrbaPEAUR REE UM § SalFdrcat o5 URES DERHEF  eht¥ A RsERédul ed

downti me wi_thi . specj fi i 1 r.m ned val ue. 6.
A conput e\r%af)?osg%rrgln(%otqhogjtcté’%éﬁ?ég?gcﬁ%ﬁ%gt rpe%g?$gzlca't%i %ﬁﬁlgﬁ%tngg?j' unction with
a factory-side client according to claim1. 27 Cctober 2005 34/36 7. A
storage nedi um having a conputer program according to claim6 stored
therein. 8. A vendoreosi deiseevence 3yatemnored waimtcomalicgogyst em for a
sem conduct or Eﬁnuf-acturi ng alpﬁpar at u(i bel orllgi ng,to .a manager who executes
mai nt enandB2RRAEGETEN 2PHETATYY 855PT G LR Eghdbic '3t T “Mnuf act uri ng
apparat us i nst alJ; 80 Qi rfed AGHLS! gu@geg &6&1 YhNDh PPENETItH0ha SHRALR & or mation
i ndi cating the operati'ng state of Sard sem conductor “manufacturi ng
appar at us tealeldesp ed sai d ao  acit O § -ss b ke i n £ rineatti o opeT ditd ngtiatof he factory via a
net wor k enabl i n% bi di recti onal ) , .

unscheduled downtime of said semiconductor manufacturing

apparatus exceeds a predetermined ratio.

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

said judgment unit judges that an abnormality has occurred
based upon said operating state information 1f the length of
unscheduled downtime of said semiconductor manufacturing

apparatus exceeds a predetermined length of time.

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

said judgment unit judges that an abnormality has occurred
based upon said operating state information if the number of times
that said semiconductor manufacturing apparatus has experienced
unscheduled downtime within a specific period of time exceeds a

predetermined value.

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

conjunction with a factory-side client according to claim 1.



communi cation, conprising: a transm ssion/ reception unit that receives said
operating state information transnitted by said factory-side cRiértgobeadd0a
judgnment unit that executes a judgnment as to whether or not an abnormality
has occurred in said sem conductor mamg/aeturing apparatus based upon said
operating state information; and if said sem conductor manufacturing
apparatus is judged to have manifested an abnormality., said judgnment unit
infers a probable_ca of the abnorpal i ..Conpari ng said- ratus
infornatign obﬁ%i%ﬁH%%%n%H¥%tg}$qﬁé g%%0%¥”§jféﬂn é%ﬁg}%§?96§1$§q§etected
and sai d nainfepansed ofefdtgti on; wherein said apparatus information used to
i nfer the probabl e cause of the abnormality includes one type or a
plurality of types of log information selected from a |og group constituted
of a process log, a trace log and . a nachine log. 9. A vendor-side server in
a renote mai nt éhaifed QystdEmsEbY Claln SeRBOAGRE BY CHBRGE aCtSUEMhdO BFpar at us,
according to.claiim8, wherein:. said_jud nt it .judges whether not an
abnornalifﬁnlégndgéga?Pé%nﬁgggglﬁﬁ%%p?%ég r%d%%@%jlg% %hgﬁﬁggﬁlgé\g%%mtine

that sai dxsetconduictenafeauhagh e hG rapRRag At diss th@se experdantedor27 Cct ober
2005 35/36 10." A vendor-side server in a renote mai ntenance systemfor a

seni conduat oru fmnuf agg apipaga appar sl deter thaigryd craten\8ng wherding sai d
judgment unit judges that. abnor r_'ﬁal ity has occurred based upon said
oper at i ng $§t'4t & IORPHIMRE i K F R Die U aLPS T B P SuhiSd Rctfuf Y downt i me of sai d
Sem Condggkﬁ{ic%’aldfc?&t ‘yﬂﬁéﬁ‘ﬁlfacanl%l?ﬂ{%fag%a‘?%%egéll%ci?gﬁ’da‘?t?rfg‘c'?&gr-rs%é 0. 11. A
vendor -si de server in a renote nmaihtenance systemfor a “sem conduct or
manuf act Ukl kG tappar-at ug Aacee di g ryoviel ainvt8.orknbeselifig 5ad dejcudgent unit
judges that an abnormality has occurred
COlTl]'l]Ul'l]C&thl’], COlTlpl'lSll'lg:
a transmission/ reception unit that receives said operating
state information transmitted by said factory-side client; and
a judgment unit that executes a judgment as to whether or not
an abnormality has occurred in said semiconductor manufacturing

apparatus based up-on said operating state information; and

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

said apparatus information used to infer the probable cause of the
abnormality includes one type or a pluralitv of types of log information selected from

a log group constituted of a process log, a trace log and a machine log.

9. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus, according to claim 8,
wherein: |

said judgment unit judges whether or not an abnormality has
occurred based upon the frequency of unscheduled downtime that

said semiconductor manufacturing apparatus has experienced.



based upon said operating state information if the length of unschedul ed
downti ne of said sem conductor manufacturing apparatus exceeds 27 October 2005
predeterm ned |l ength of time. 12. A vendor-side server in a renpote

mai nt enance system for a sem conduct ofs,gnuf acturing apparatus according to
claim8, wherein: said judgnent unit judges that an abnormality has
occurred based upon said operating state information if the nunber of tines

that said m conduct or nuf act ur.i ng a rat us_has experience unschedul ed
ownt 1 e L o SObal T BB 6l B2 ¢ G B Cdene Te Tt S et et val ve.

13. A comutgfc JHAK @M hhdl reabligg & CAMYS &fc dRdiHBCl OMigs & vendor -side
server according to claimsS. 14. A st'orage nedi um having a conputer program
accordi ng wherelmi m 13 stored therein. 27 October 2005 36!36 15. A net hod
for executing renote naintenance on a _sen conductor manufacturin

appar at us, adoptad Juf LBSPEAG N d ek tIRat 1 aéﬂl@ﬂ‘ylaslﬂbéhéﬁi%‘“rﬁu%ﬁgr ating at
a factory B/\g]er at ]eaaist oore1reat.s]en*sitcé1 enqucf:tlor a .Or}]ufig ltqle”rial? appar at us IS

i nstal | ed;°® Vehl8r-3% éie B&F V4P Bpel ohgl n% T6"s manager 0 éexecutes

nai nt enancg, JENRYAREN o Ho1tj $R1 8f s cepfuehan MBRUh Akt ¥sdginapparat us; and
a network that connects said factory-side client and said vendor-side
server W tdppaehusteheresic agpredeesrablree dirdiicecti onal  conmuni cati on,

wherein: said factory-side client collects operating state information
indicating the operating state of said sem conductor nanufacturing

apparatus and txansmis sak e‘?%{-%iJ‘Qeﬁxto%?rgia%%ﬂ@{JeOQ%??e‘{%“r%rbfe”
collected to said vendor-side server via said network; and
semiconductor manufacturing apparatus according to claim 8,
wherein:
said judgment unit judges that an abnormality has occurred
based upon said operating state information 1f the length of

unscheduled downtime of said semiconductor manufacturing

apparatus exceeds a predetermined length of time.

12. A vendor-side server in a remote maintenance system for a
semiconductor manufacturing apparatus according to claim 8§,
wherein:

said judgment unit judges that an abnormality has occurred
based upon said operating state information if the number of times
that said semiconductor manufacturing apparatus has experienced
unscheduled downtime within a specific period of time exceeds a

predetermined value.

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

vendor-side server according to claim 8.

14. A storage medium having a computer program according to

claim 13 stored therein.



sai d vendor-side server receives said operating state information
transmitted by said factory-side client and executes a judgnment27a@ctpber 2005
whet her or not an abnormality has occurred in said sem conductor

manuf acturing apparatus based upon saiggeperating state information: and if
sai d sem conductor manufacturing apparatus is judged to have manifested an
abnormality r said judgnent infers a probable cause of the abnormality by

conparing said apparatus information obtained i nmedi atelz/ before or after
abnor mal i ty i s Met8ER E QA6 H HRiFIRNEN S ATt et °9n? wherein Sai d
apparatus _i.nf.arnstion . I nf t he proba f , ormal ity
i ncl udes Sﬁgt]t%fbmgjdocggéq%?ﬁ})g?fw}ﬁ l?)é R paégqlg%)’ F%gpfera#zl?n(%tqjtgﬁhlecstgﬁgct ed from
a log grouwpigonstituted of a process log.. a trace | og and a machi ne | og.

a factory-side client operating at a factory where at least one
semiconductor manufacturing apparatus i1s 1nstalled;

~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 operating state information
indicating the operating state of said semiconductor manufacturing
apparatus and transmits said operating state information having been
collected to said vendor-side server via said network; and

said vendor-éide server receives said operating state
information transmitted by said factory-side client and executes a
judgment as to whether or not an abnormality has occurred in said
semiconductor manufacturing apparatus based upon said operating

state information; and

if said semiconductor manufaciuring epparatus is_judged to have manifested
an abnormality . said judgment infers a probable cause of the abnormality by
comparing said apparatus information obtained immediately before or after

abnormality is detected and said maintenance information; wherein
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a log group constituted of a process log, a trace log and a machine log.



