DYNAM C COVPONENT- TRACKI NG SYSTEM AND METHODS THEREFOR
BACKGROUND OF THE | NVENTI ON [ Para 1] Advances in plasm
processi ng have provided for growh in the

sem conductor industry. In order for manufacturing
conpani es to stay conpetitive in the sem conduct or

i ndustry, it is inportant for themto maintain the
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manufacturer may have a plurality of spreadsheets on which data about the
components may be kept. In some situation, the spreadsheets may be consolidated
at a common database. However, the process of updating the spreadsheets and
consolidating the data may demand precious time and man-power.

[Para 4] Consider the situation wherein, for example, a gas showerhead has
just been installed in substrate processing system. The information may be manually
gathered and entered onto a spreadsheet. Then at a later point in time, the
information about the gas showerhead on the spreadsheet may be updated at a

centralized database. As can be appreciated by those skilled in the arts, the manual



nmet hod may be prone to human error. In an exanpl e,
errors may be made during the process of copying the
data onto a spreadsheet and then transferring to the
centralized spreadsheet. [Para 5] Since the process of
recording the data onto a centralized dat abase may
take sonme tine, the possibility of a worn conponent
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data may result in unnecessary costly damage to components and tools. Further,
manufacturers may experience high ownership cost as the lack of timely data makes

maintenance scheduling a difficult process.

SUMMARY OF INVENTION

[Para 7] The invention relates, in an embodiment, to a computer-implemented
method for facilitating plasma processing tool component management across a

plurality of tools. The computer-implemented method includes receiving first



conponent data for a first plurality of conponents,

i ncl udi ng conponent identification and usage history
for the first plurality of conmponents, at a first

dat abase associated with a first tool of the plurality
of tools. The conputer-inplenmented nmethod al so

i ncl udes receiving second conponent data for a second
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data at least in the cross-{ool database, to one of
the software agents about a given conmponent prior to
perform ng one of replacenent, analysis, and
mai nt enance on the given conponent at one of the
plurality of tools. [Para 10] These and ot her features
of the present invention will be described in nore
detail below in the detailed description of the
invention and in conjunction wth the foll ow ng
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way of limtation, in the figures of the acconpanying
drawi ngs and in which |ike reference nunerals refer to
simlar elements and in which: [Para 121Figure 1
shows, in an enbodi nent, a sinple block diagramof a
conmponent -tracki ng system [Para 13]Figure 2 shows, in
an embodi ment, sinple exanples of a relationa

sfaha Q@ﬁ?onén@ 427 waiad| bﬁ?snfoo} M’l@oa%@ | ?ltl 2 X o?fﬂr%hﬂaﬁdes

may i nclude one or nore tables Par a
sgrthFingaing b@wshiothes crass-tem demrbmdlané at Leaa os¢ npthe first database

f har t || t
obd SHanE. el 4t DB 30 48 s of aleas opp epponent of
tIEORROPI Bty @ERJO%%H&BE and thPaé@dnd %]urzﬁlt? ¥f SorflpSHRAMSthe kfdss-

an enbodi rent, inple flowchart illustrating how a

tw database cbgm;g@nélvi@d ta @@kmrgg dgsaswlélmqfwart) @g@rpprrmmt@ at

N D e L T

readable code for providing information, using the set of rules and usage history data
at least in the cross-tool database, to one of the software agents about a given
component prior to performing one of replacement, analysis, and maintenance on the

given component at one of the plurality of tools.

[Para 10] These and other features of the present invention will be described in
more detail below in the detailed description of the invention and in conjunction

with the following figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[Para 11] The present invention is illustrated by way of example, and not by
way of limitation, in the figures of the accompanying drawings and in which like

reference numerals refer to similar elements and in which:

[Para 12] Figure 1 shows, in an embodiment, a simple block diagram of a

component-tracking system.

[Para 13] Figure 2 shows, in an embodiment, simple examples of a relational
database. In an embodiment, the relational database may include one or more tables

(202 and 230).

[Para 14] Figure 3 shows, in an embodiment, a simple flowchart illustrating
how a dynamic component-tracking system may be integrated with component

replacement.



how a dynam c conponent-tracki ng system may be

enpl oyed to performnulti-part scheduling. [Para

171 Figure 6 shows, in an enbodinent, a sinple flow

chart illustrating how a dynam c conponent-tracking

system may be enpl oyed to inplenment rul e-based
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present invention.

[Para 19] Various embodiments are described hereinbelow, including methods
and techniques. It should be kept in mind that the invention might also cover
articles of manufacture that includes a computer readable medium on which
computer-readable instructions for carrying out embodiments of the inventive
technique are stored. The computer readable medium may include, for example,
semiconductor, magnetic, opto-magnetic, optical, or other forms of computer
readable medium for storing computer readable code. Further, the invention may

also cover apparatuses for practicing embodiments of the invention. Such apparatus



provi ded an architectural arrangenment in which a
conponent -tracki ng system provi des a nechani sm for
dynam cally sharing data (e.g., conponent data)

bet ween tool s and/ or conponents within a network

(e.g., internet, intranet, etc.). As discussed herein,
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25] The ability to dynam cally share data between

dat abases may equip an opergtor with know edge t hat

may minimze negative inpact on a tool. In an exanple,

a nozzle has to be replaced in a tool. In an

enbodi nent, the identification data about the nozzle

may be entered via a user-interface at that tool. Once

the identification data has been provided, the too

may connect with a centralized database to retrieve

i nformati on about the nozzle. Data previously stored



[Para 26]Wth the retrieved data, informed decision
may be made in regard to the conpatibility of the

nozzle with the tool. In an exanple, the nozzle may
show that it has only 10 hours of useful life left;
however, the next processing requires a nozzle with at
| east 15 hours of useful life. As an inforned
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operator may request for another nozzle. In another example, before requesting for a

nozzle, the operator may query the centralized database to determine which nozzle

may best fit with the tool.



[Para 31]In an enbodi nent, the conponent-tracking

system nmay enabl e pattern recognition to be perforned.

In an exanpl e, conponent has previously been

installed in a tool that experienced a problem Wen

t he component is installed into another tool, the sane
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dsthbasednd btheatvokbddiidkdsrntblirgabb rilent beryfoatsglamhfavelya

user-i nterface, which allows the user to ter data A
thigughophthe mans et plants dsa lfeéWaé}éf‘c]é@éVl?C{ﬁe@Z%terVé‘PP%d

HahBRangy EQ@ccu[xl'ﬁlﬁ'aEe% ada Shaka tﬁBﬁ%ﬁ% %’1@ %@ﬁ%&&?@d plant. In

Odatabases of tools 102, 104, a
adiiinemitioaiulop nayarvmfrer ortlonit grtactibn afaledasiababeetdsrs, thhe

ransfer of data may be done .aytomatically.or at.the
ol GBR AEH SRPE PR 4 Hod et Seirsfie t he
‘Xipbiadui@hc¥WRSREMHB setfo@Fulexanpl e, both tools 102 and 104
are processing substrates. During processing, tool 102

[Reap 288 aulosreembaslimentgf deet inventioanthe apinpenenttrackyag system
1 whereas, tool 104 may not update centraliz

w8 s AT kA o m ISRy (B Ao DR RiesfR B wem

thERempbhdrtitbackiag Syt Uelendlelyed b Edcbdastiestatr& @quirements.
centralized database from each tool nmay substantially

Inean giaple an PRFEOF M5V by ablerte reviel shecdagn deredin the eanfgalized

o S EH 00 LR 1P 008050 180 6100
tvoewtelal ilz exl caddibrse rdbd&s may eruemkodaliegdnerated when

exanmpl e, a nozzle has to be replaced in tool 102.
C@ﬁkﬁﬁﬁzﬁ%%@%lling the repl acenent nozzle, a user has

(28 30D | 1 T¥e bbbl @Y Rid\E AR AaRRQY be ERBIHOT & £hEden

centralized database 108. ﬁe ablflty to access
magitenaner, idat embdxbuenta Io empranaple, thayplupal gy ehtonpuxnentsitiedt
m%l.? gggeebefeglqge]n%%%g he Iif)oqgritially needing to be replaced within the next two
weeks, may be scheduled in advance, allowing for components to be ordered and
shipped to the locations where they are needed in preparation of the required
maintenance.
[Para 31] In an embodiment, the component-tracking system may enable

pattern recognition to be performed. In an example, component has previously been



[Para 35]FIG 2 shows, in an enbodi nent, sinple
exanpl es of a rel ational database. In an enbodi nent,
the rel ati onal database may include one or nore tables
(202, 230, and 250). Table 202 is an exanple of a
conponent table, table 230 is an exanple of a chanber
table, and table 250 is an exanple of a tool table.

irLsFa‘?lre@ i Slobf a?e)&)ga dﬂ@é{ a p?(?[!léige(y%&l tHE @Aﬂﬁygéﬁeﬂg is fs@he8 into

re not
anatbarttodl] thatsama pﬁ%am axpectied With ﬂllﬂaﬁ)wle@agtae dpdratoR iy

dIast cl eaned 212, cleaqﬁﬁ techn (ﬁ& ﬁd t oo h
PlEERInF Git éon{PPH?fﬁ ] C%‘ho F ardlany apdymay, cgfne
c&rﬁgorféﬁf'ppﬁ@dﬂxhtgrlt@ ﬁ%rﬁ%ﬁa@@hﬁec& iGPARIRERL oﬁe?at&atgl e
202 is an electrostatic chuck. TPara 38] Conponent
ided&fyt andiremb v oda2@Rd cempomentso tha, redemtg the catrald ownenshigr

azsociated with the conponent. In this exanple, the
‘entification nunber associated with the

[PAraad] ost ahé GeaitekCdndiadvafddes of Babadid@hieP @fetifbnkibh ehay be
208 refers to the expected life of a conponent. In

betkrir sndszainpdl é/lthtrh@Teéﬁ?)@dh% fenics andfliseusaion Mt fallost dtlGe 1
sk?cg#%g ?nsérf’ ? dgmaaslrztagé S 8(r:k[ E % m4%a c%grﬁg)%?rﬂ%a%k%% ggstem
A plurality of tools (102, 104, and 106) is connected to a centralized database 108
via a network. Within each tool (102, 104 and 106) is a database or memory storage
that enables data (e.g., component related data, maintenance data, and usage data)
about the tool and its components to be stored. In an embodiment, each tool may
also have a user-interface, which allows the user to enter data. A user-interface may
also allow access to centralized database 108.

[Para 33] Data stored on the local databases of tools 102, 104, and 106 may be
dynamically transfer to centralized database 108. The transfer of data may be done
automatically or at the discretion of the user, in an embodiment. Consider the
situation wherein, for example, both tools 102 and 104 are processing substrates.
During processing, tool 102 may be automatically updating centralized database
108, whereas, tool 104 may not update centralized database 108 until all processing
has been completed. The ability to dynamically and quickly update a centralized
database from each tool may substantially eliminate transcribing errors associated
with manual data collection.

[Para 34] In addition, each tool (102, 104, or 106) may dynamically retrieve
data from centralized database 108, in an embodiment. In an example, a nozzle has
to be replaced in tool 102. Before installing the replacement nozzle, a user has the
ability to retrieve the data about the nozzle from centralized database 108. The

ability to access relevant data about a component may prevent potential damage

from occurring.



exanpl e, 400 of the 1000 RF m nutes expected life for
the electrostatic chuck has al ready been consuned.

[ Para 41] Last cleaned data 212 refers to the last tine
t he conponent has been cl eaned or maintained. In this
exanpl e, the electrostatic chuck was | ast cleaned on
Jan. 1, 2006. [Para 42] C eaning technique 214 refers

t ' .
B ont T R HOR, ool S bR PRT LR e
deabase! &ameembsdingna thel raktienat deabase gndyaatindcjore. or[nRat &ables
43 | ti 216 ref t he | ti f :
EBgaRem S, AR haekiminet brorsoset Shecbehidh v
e%%%ﬁlr%rg)'fla}éhérﬁﬁéttﬁqe,aa&ld Ta0d 2 8Wis fah %?éelﬁ%lg%kgkdﬂl kaid y table

y include a plurality of f , but are not
[Para 36dd t dable®e n282nelnde & plupdite nf fields bt dre pat limiieP®4.

Na 32 refers.to..the of the._.c onent,.
O SR b ek Do ek TS PP RR data 210, st
cledgat 2 2 Gl%ﬂliﬁ@ té&Hﬂf@ﬁé 2863208 :tc%tl efdatbd Mg h e conponent.
In an exagF!e, a conponent in table 202 is an

ajee

[BaxacH ost Weuefersiiotthe raneoeipbaermpontant infancaempls, e
714. 1n a .. ex e, .. another conmponent in table
Cgﬁﬁo%%&5r%E%%@?ﬁ%%ﬁggﬁFﬁwgcggﬁ%bnent i dentification of

[B238] Component identification 206 refers to an identification number
associated with the component. In this example, the identification number
associated with the electrostatic chuck is 3714.

[Para 39] Expected life 208 refers to the expected life of a component. In this
example, the expected life of the electrostatic chuck is 1000 RF minutes.

[Para 40] Usage data 210 refers to the usage history of a component. In this
example, 400 of the 1000 RF minutes expected life for the electrostatic chuck has
already been consumed.

[Para 41] Last cleaned data 212 refers to the last time the component has been
cleaned or maintained. In this example, the electrostatic chuck was last cleaned on
Jan. 1, 2006.

[Para 42] Cleaning technique 214 refers to the method employed to perform the
cleaning on the component. In this example, the electrostatic chuck was cleaned
using a plasma cleaning technique.

[Para 43] Tool location 216 refers to the location of the component. In this
example, the electrostatic chuck is currently located at Tool 01.

[Para 44] Similarly table 230 may include a plurality of fields, but are not
limited to, name 232 and component identification 234. Name 232 refers to the
name of the component. Component identification 234 refers to the identification
number associated with the component. In an example, a component in table 202 is

an electrostatic chuck with a component identification of 3714. In another example,
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[ Para 45] Table 250 may al so include a plurality of
fields, but are not [imted to, nane 252, too
identification 254, and | ocation 256. Nane 252 refers
to the nane of the tool. Tool identification 254
refers to the identification nunber associated with
the tool. Location 256 refers to the place that house

o e P opn g (B A Bt Ohird 1 Bt A A AR BPor

58kanpl e, Tool02 has an identification nunber of 34212
djs located_in Bostan. [P 46] S he tabl

Bl | o A5e 03D B v eSS HROEIICY P if BB 4 B

1S R 2KEUSolliR@i IS4, LMP10RE D58, N LS50 (bR AW the

exanple, table 202 may be related to table 230 via
newapPbdthencoli dent idtntdantion2 206 fanth the parifertion number

D e R T A
ekdtapia, Fool(HakR 2afiddrigichad Rentee 0845640 And 230 cat@ih F26@dnt.

may reside in a centralized database, in an ' .
I pisolai wwsernple BYoql @ hasi ang démii fichgorcrmbes jof 344 2cad apleseted in
gﬁg%g about the components may be shared across tools.

a result, data about the various conponents nmay be

[Pacisiied 8hide davmblo atsthegasidfy rélefiove dathise MAE iho¢tstables
tools and the centralized dat abase. [Para 48&%? an
MEHSBYE HeYH thatconaeat itwe opmoraables pinsd exagpice bl 02 may be
R FER230 die (R Re AT R AP ATDAppfef ARG
284 .etabiasi0atand 260 wedy, bewhiatid toraye fetlstr oieetdoblbcaion 216 and

cen gflized dat abase, may al so be downl oaded onto a
DPIJE 4Pt ool dat abase. Thus, tables relating to the
[BArAGHT] 0St BhdICoGRLEH]RNE - 0D HEN 36 OFRORENESy 8dsidiqR 101 may

be downl oaded onto Toolgi. By having a | ocal database,
cFrokiond deggbabe imbh embodipent. ddyneaidalgyis it entralizeddatabasiss

R TRy PR G R koo o Oy BeRbovigs

v¥iEdUs QUmpEATRPMEN bS up@idedl 5@ dodnialidPsdsRd bamden fdalagdus
even if the |ocal tool database may not be connected

tqods anddhgeqnislined databgbe- uati on i n which the I ocal tool
£ 1] . | .

IEFRIRTCD, TR b Rlineh € ol of Bl ARERSI AN o g0l
databdge.i ) atre@@mlpke eteedoslttaid ?ﬁcm 87 merdﬁre]{lﬂif Ralic&s 40T 6d1E. ]aata
is but a si e exanp] e of one of i enenting the
bt &%&é@ﬁm&gﬁ%h}%ya B RVt CH n gg%ed@?%wgmay

alggme Qbfﬁglga%egl Sk 1 @Dsoof aﬂa@@}ﬂ%s?ﬁgle‘?%@%@ @Blks

I scusse ove are exanples o ow a dat abase may be
eleansstatiecheck anibthéreompoeers$ ofdBdcd0 t may berdywhkaded onto

Tﬁéllg hte %%glgyﬁn%gtﬁoé%ggﬂaﬁ%gﬁf (?cgﬁf rsn%}l;l g iaglg toa Bgr\foermagnealyg%ton the

various components even if the local tool database is not connected to the network.

In addition, changes to the various components may also be collected and updated
even if the local tool database may not be connected to the network. In situation in
which the local tool database may be offline, the tool database may synchronize with

the centralized database when the tool is re-connected to the network.
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[ Para 50] A dynam c conponent-tracki ng system nmay
provi de many opportunities. For exanple, conponent

repl acenent may be performed with nore confi dence.

Al so, data collected may be enpl oyed to forecast
upcom ng single activity. Further, multi-parts
schedul i ng may be coordinated m nim zing disruption to

Il dy10pe e’ - i D
B 01 e TR % & Rk SOBA T o oy R A Rtsmleing e
daethbashe Odiek here pdphispipated uietiode mafid empiied.abl &ldiidnhthe
B SRS DRmhond e 8 SURREb: hoRaRanplshS o
chhsitelen ahd g tf%é%ﬁa?%tﬂ%t?l GORAEMT Thd Hé%ﬁlifgrégd %ys%_ﬁsgmn

by be I ntegra onent replacenment. Consi der
abdme as¢ hotamdaontoiineit dienpvdndionexanpl e, an el ectrostatic

hu is hejng replaced., At.a first step 302, a
EiOhent Adsnamic Cufigpeitikhecy Ry e demigy
opfRhAGRE. Fhie:ampRiTeeRbIRAL replddBmERTRE R er foBMedRith more

Install ed before analysis is performed on the

cerfigsoere ndLso. dategrdletied maths ¢mpbnied ta fasecasttupgpming single

I.nst al on of the component ,may be rfornmed af.ter..
oD BB s FRAPREE o S AR eb Bpon
ta3@dly dpeiadiofe. 9., identification data) about the

component n§¥ﬁbe entered into the tool database. In an

Uearodi ment1G%Red sheots, egmbasémenie stmpls dovichartsy iflggating
SR g R A b
trdetimbpssem.l n an enbodi nent, data about the conponent

t trali t ab be dynam cal |
I Bl P B S oo
a19Mmid*bAB&REt-kiaciahf byRen BPHe e ?Rbd GAANGRIpBHCO t he

central i zed database,” then the process of replacing
repleseweontp dasitenthy siveativalwhedsin doneantphe anskctradtatic ¢hutk is

have the.pr, r ipfarpgation about the conponents. , .
oG Firliiee " ARR T sERe b o pidbe  HEERIRERTRAS is being
repYHREA T BNinZe@sbddem&itNhB 8@ pHieaaiiay 8 intRMel befdrd A0k .

n an enbodi nent, the user may nmanually enter the
peépeAenthy ¢smanargrt dn apethprrembndiments the dettialdasipllatiopef the

@?EH - i gggﬁt' nchroni zed
C(\;/I;\Aﬁf% e slg(’: E%Pcfraérlﬁ{;eg%ﬁag{na as eﬂa\%ﬁ en eﬁféﬁpg%l reconnects
[RaratsBE cent s abitzep W4 ahasey., (dBatfcabdl dtapativexthest ep
308, the nethod nay determne if the conponent
component may be entered into the tool database. In an embodiment, the tool may
include a user-interface enabling data to be entered. At a next step 306, the local
tool database is synchronized with a centralized database. In an embodiment, data
about the component stored on the centralized database may be dynamically
downloaded onto the local tool database. If the local tool database is offline and is
not connected to the centralized database, then the process of replacing the
component may be halted, since the user will not have the proper information about

the components available, until the two databases have been synchronized to

minimize negative impact on the tool. In an embodiment, the user may manually
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repl acenent is acceptable. In an enbodi nent, the

centralized database may include intelligence that may

enabl e the centralized database to performrul e-based

analysis to determne if the conmponent is acceptable

to the local tool. In another enbodi ment, the |oca

t ool database nmay performthe rul e-based anal ysis. As
r

AP SPEIEE Finih 3 DR38H AORL RIS e e gy
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I nadvertently damaging a tool due to a conponent being
[RaplSated hman bempiqgnothposntd with kdiithen 4 pEmemtrtffnts ekperted

age. hi stor f th onent and the |ocal, too
SRR EDR) Pattes et Rane Al R BRedr oy d s SRambE, i
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gnanlc conmponent -tracki ng system may be eqflo yed to
enpedipgat one & Helescef ciiierip magdaF thebe sahalias) dugiagithprule-
Tool101 needs to be cleaned within the next 2
b%%@é&#ﬂ%i a first step 402, an event-based report nay
[BaratS6] ggeMéth a dymamic ﬁf]ﬂﬁﬂieﬁﬁﬁickﬁ@"@stbﬁp osrhporayit feplacement

erated and sent. to a f operators when specific
iy Bh Pyt e¥ifheqnéidenees re ofimereriently damagag gjtoRl due
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to ot R e PRl N gy b HORFCRTY 1PRucRRY Fih SIS yeee
histeradftha cempdienpamkthe l@hlepohﬂzteachlumn&@bbermmbhnag/t}h@perator
erfar the co ent nd/ or . t ool In.th
BB ed e S aRhe 5 e bR sy o sap Gyt powledee
mag Beé ghmaﬁt@y J&au&acshrféa rﬂhlegaapé%r atrfary@ﬁdnaﬁse BhilRaxb st ep
406, data about the nmmai ntenance bé entered into

inghléganee af th@@@ﬂ”dﬂé@é@@@@se and/elrﬂoeadamildetabme tinme and
eanj techni. be ntered
38 7l o apigd FUn R Yool Hoge Mo D gfpo
a 4P8mit bempowat-trhekdhg gateabﬂfa? beeyphses Yol Zaasiw t h
a centralized database. |n_an enbodi nent, the
addiy¥h Fentidatthostuston vheisin. dopiaerdsdp by clepnedhwithigghe pext
connected to the network. In another enbodi nent, the
synchroni zati on may occur at the discretion of t he
operation. 'Para 58] Wth ajgdynam c° conponent -tracki ng
system forecasting may be readily perfornmed enabling
the operators to schedul e an upcom ng mai nt enance
event (e.g., cleaning). In addition, data about the
mai nt enance event nay be updated at both the | oca
t ool database and the centralized database in a quick
and efficient manner. This nethod significantly
reduces the loss of information and significantly



[Para 59] FIG 5 shows, in an enbodi nent, a sinple
flowchart illustrating how a dynam c

conmponent -tracki ng system may be enpl oyed to perform
mul ti-part scheduling. Consider the situation wherein,
for exanple, 3 of the conponents of ToolOl need to be
replaced within the next 2 weeks. In addition, the

2998, PR 0B RAR AR ORE: A aRuETgh D
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504, C. t b d d
oS48 03r 1 bR FREAE Pore s s getndetlfl el be Seicduea
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t mﬂmqug replgg Pelh ‘%gal 1nt8 h gee c?ilaoolbcgl %’%gee‘g% tl}@%rnln%erf%{;% eﬁ
nef8ept408 sthe qlodaﬁi@@l Gediaed ﬁﬁﬁ beky@hyoriiedGatid cdnh@hzddﬁy
be avail abl e for bul k purchase, In addition, the

dafsbaset {n apesbrdimerfathy m@@@zqt@@u%ayr@yuraaumwtw%y if the
o %Ic‘%'hﬁéc?ecf @ tH@M&W‘BWR Qﬁ&"h@r Qo%ﬁgntafﬂg ﬂ?hlko\rﬁl%a%gn tn‘f’cly

the various locations where they are hee
oadwanthemspremﬁbfﬂmgmananemessary del ay in maintaini ng

éﬁ{ # ol s n exanpl e, heav and/ or E g co}%one
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schedul ed. The ability to share data across tools may
ewdnit Gang.t tlearoper d edditiong dataabbutftye upodenance eveguinaede updated

oGP IR ool hae end fRisenfilZed drapisg iy s aviBar g R
nHBEQNTTNG hEAbd §1Fﬂ1f1wmgi RBARS Ehee¥ N fSnfobmBonad M @ficantly
wi t hout delay. [Para 63]At a next step 508, rolling

ingedqeeilanaly siseoppdulity hstveseplbeepriogs tools.

[Para 59] FIG. 5 shows, in an embodiment, a simple flowchart illustrating how
a dynamic component-tracking system may be employed to perform multi-part
scheduling. Consider the situation wherein, for example, 3 of the components of
Tool01 need to be replaced within the next 2 weeks. In addition, the o-rings on
Tool01, Tool03, and Tool09 also need to be replaced.

[Para 60] Similar to step 402 of FIG. 4, at a first step 502, an event-based
report may be triggered. In an embodiment, the report may be generated and sent to
a set of operators when specific events/criteria are triggered. By having this
knowledge, actions may be taken by the operators to prepare for the upcoming

events.
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maxi m ze ownership of the manufacture plants and to
prevent major disruption to the daily operation. In an
exanpl e, the operators may be unaware that o-rings in
three of the tools may have to be replaced. If al
three tools break down at the sane tinme, then major

di sruption to daily operation nay occur si nce al
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uh@;b&athﬁﬁﬁﬁhtﬂﬁhd’ktcﬁﬁ}ﬁﬂ@ﬁs héde &eﬁ irériceq! @Psc®U2he édinponents are

erator may specify a set of rules for maintaining
nagwida bl fhemtheitor]s Biay soMmURSRPAHENS] uits dhe GAMRENERYE aﬁm be
o%dr%g%daglg%r% fa§fat‘h ﬁé;ebogreeﬁ? ?%ngrg got d&%ﬂ%glgﬂle%m‘%eetoﬁﬁhgfadsronbe
uﬂ@peraitimhgaﬂ ehd lakorsesouddes atd Bailitde af jjheforincthd: replacement
dat abases. At a nexi. ste

[Bamafdled driamsihitsp kb dag ﬁg@e}ém m@kﬂter&aﬂ%ﬂ e%ahlﬁ@hewmered
1ﬂt8]91?er1@l:aﬁst§olQl htabB&, 1R ﬁ@%keﬁﬁbl@flf IHaen S RERARE R ent i ﬁﬁﬁhally

Consi der the situation wherein, for exanple,
peltfmnmnlecrfﬂlra, fhien ll&ldaltasmdjaha@ed bamahnthidy entpred aetdic IltvdathDb

r F..m nutes to 600 RF m.nu
gy o aidfersamp Ry itk Epiea in s AT Oatine gaen the
dh@QGRdy BOoRloHAIANASBdatdBitd e ddcal BRI d&labR028€a RBH sk 512,
propagated to a cenhtralized database. Assune that two
thedred S0l slambaseama Hachiopiee adidra seajralizestdgtabasehdn gamaged
conponent onto another tool (e.g., Tool02). Before
installing and/or utilizing the conponent, the |oca
t ool dat abase (for ToolOZ)Lﬂpy be synchroni zed with
the centralized database. on synchroni zation, the
rul e established at Tool01 nmay be downl oaded onto the
| ocal tool database for Too0l02. As a result, the rule
may be enforced locally at Tool02 even though the rule
was originally created at Tool0l. By propagation,
rules may be shared quickly and uniformy throughout
the network enabling sharing of know edge between the




16a [Para 68]1n an enbodi ment, rules may be
established with different criteria. Consider the
situation wherein, for exanple, the danmaged conponent
may have an estimated |ife of 600 RF mnutes if
enpl oyed during an oxidation process. however, the
damaged conponent may only have an estimated |ife of
P f.tk LS, l.

o e iz DS Bk B R PGl e o
thesnethepénde anothqircamﬁoﬁmﬂp,ethat}ofchronﬁiaﬁclenia!a ectutlaethe may

eggred?flned the skills and know edge required by an
i 8F thgOPgraBeal t ool may be significantly reduced.

i)fﬁr@ 70] Asmf@No *Pc?re@é%{?ﬁ§ﬁir %tsggléc &R, %{Eba‘%ﬂity?&&ér&éaté he

|nvent|on t he dynam ¢ conponent-tracki ng system
apnoas/uodbgllawrforeeasmmg}ﬁmehelnaaavtesch@iuhog tabe madlﬂﬁmrfomgle@n d
ared efficient

PR PRIy PG AOTHC R AP HUIR G AL eGP SHe i Al

cHﬂanﬁ@ilts dn@gaﬂdr AE08REs Had bEBdquBHERM RKAREE to MiMik8hg the
cost and disruption may be significantly reduced as

rigk éﬁu@«ml&bée f¢§9uré¢ﬁa%lld@f®@tlt wmeegspaty difsitionfto daboenceaions.
Fathd, 458 %bcfut (1% &E%{%%Q&cehoaﬁé‘%n% }édé%gd Qf‘%me%{l%?bo‘?ﬁ‘th%

nor e’ gran as S WT

ld@ﬁbwole@mmbé endrbe kéaratieed {dadase. 71] V\hl l e thl s invention
s been described in terns of several enbodi ments,

Per®lar e FHp t ehapisolisin uetofiments oHeplediry eef Yasteting how
\?fghﬁﬁ1ctc%h4po%rﬁ *Ha@kﬂh@ @#3&9 Eﬁef‘y‘e e'ﬁﬂﬂc?ye'd Y& l'na&gn Iﬁ‘ieg’&sed

summar ract ‘are prov
nfabrteranoe eAt £ficse stap doamwpdratmhnd;«aspaaé}da tad of orlst ﬁou e t he
scope. of t e.cl ai.nms herein. Further,

IPH’&%HS ior installing ggomponentandiar 19q) ap @c&tow&a&baﬁﬂ- At
nEﬁ%te%@M fht rS10 %‘Jydoe%r@&g%d ROIRAchRaized BAEBasE r@hl@l@[hyturn

alternative ways of | nplenmenting the methods and
sy pavrRgats dbe st of tespg ethentool datebasesomt 4 nexit step hed,ahormide
ended

oSSR R B RRER G S BplRs o
IRefilibBtht efspornd equi val ents as fall within the true
[I§aprlar6l7t] an%oiglggrethg gltga?lce)n \e/rhgrsélenntforl er;\a{gg}el ggomzlagr?ent a Tool01 is
damaged and the expected life is reduced from 1000 RF minutes to 600 RF minutes.
The operator may specify a rule for the component at the local tool database. The
local tool database may be propagated to a centralized database. Assume that two
months later, another operator may install the damaged component onto another tool
(e.g., Tool02). Before installing and/or utilizing the component, the local tool
database (for Tool02) may be synchronized with the centralized database. Upon
synchronization, the rule established at Tool01 may be downloaded onto the local
tool database for Tool02. As a result, the rule may be enforced locally at Tool02
even though the rule was originally created at Tool01. By propagation, rules may be

shared quickly and uniformly throughout the network enabling sharing of

knowledge between the various databases.
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CLAIMS What is clainmed is: |I. A conputer-inplenented
met hod for facilitating plasm processing too
conmponent managenent across a plurality of tools,
conpri si ng: receiving first conponent data for a
first plurality of conponents, including plasnma
processing system conponent identification and plasma
sin X g [ : | . o

RRERET o Y Eh A HERDA b Sl Bl BB AL bflent ritei
Cassidaitad dthatibi Wharefn, f@textimple, ke damageddouipdheitynaf have an
tools; . recej vi ng. second conponent. data for a
cxppasehlifsiof P99 REyMBptes HrRsoplaYRISIuTING & QHdAGHPIRSTE:
HWREES Ble M3 Y St &R SRERARSNEn1) 80 dnf dsfidbicMir2pLa R R T
processing system'usage History for said second
nphwieslf tlteycoofpoventpoereplvged ditring anetading platabase

AR RS 2oL o8P B B B s

tHel iRl nfaQ @k ipredefined, SHEKNIOIMAZNBR8E EbqliirESby 60 BRQAGAAL a
data and sai d second conponent data wth a third

lagak taplasey, besigeifisgmbteduredi ng i ncl udi ng synchroni zi ng

t n said third database and .at _ le n f i d
PP e Ao et B bR 8P B3R A ben S8Ehe PRl T s
dyhvatic gompsiat-tacdey Sfstetd ploeRist a alige QIrAsERerBVe RSB ¢,

system conmponent of said first plurality of conmponents
C%\‘i%d“%&?@ Repagating fafp a Patamey n%gﬁéb?é‘?ﬁ @%C@aﬂﬂ apdheliggtively
ARG e RELBRCERL AL b FPAR i il 3hn errors.
Fluelast costandrdisreptidramay by epnisicaritlyl redisted am prepfanning may enable

nmai nt ai ni ngz%agd installin sjai d at | east .one gi}asm? d
D5 BRERFIHYFTE 9 SHEONTESS) ull, gompReRt Fackingwax §f pgiorme

oR ¥ SR branular basROy Rh AUt Rl Of BLd I9RwIdiELMe SR RE!  Of
rul es and usage history data at least Iin said third

[RrandBhse, Wablsubis anvgntiemhasdrepo desatibgst inderntsofpeydrar mi ng

St S S T R O et R
thERe€o hits @fvehIPh. SARD] @6 1B 08Eh2Y, st absabt Wagh@lided
sai d obtaining information including obtaini

hereindmeaidarieers andghrdil ngt baisgd tmeansenathe écm@ncgék?ﬁclaims
h&EENE FufROP ﬂ\{;\ﬁ%ta li§atio£h§ st OFPYH BFerd t%p(;n%%? %o?g“ﬁ&r%f?éjset.
of el alm 1 eréfn sald gat of TUl es specifres a first

I[tusage alsulbe nbed thatfhdrs hreapsply di@inative axgcoftiathldyersiag the
one of said plurality of tools, said set of ru

€s
meihods preapraralisenAtithe Sargentrityatipnr Itis betedra intppad bt
fcﬁ?&@x@ﬁg %egdedsﬁéigls%qnt%tpré@d & iﬂLl‘dHﬁ%'aﬁ%u&i al%&ations,

permutations, and equivalents as fall within the true spirit and scope of the present

invention.
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tools, said first application being one of etching,
deposition, and cl eaning, said second application
bei ng anot her of said etching, said deposition, and
said cleaning. 4. The conputer-inplenented nethod of
claim1l further conprisi L REVIROr M ng pattern
recognition on usage data in said third database that

Whatjgeelafinesist o conponents anal ogous to said given
conmponent. 5. The conputer-inpl emented nmet hod of
claim1 wherein said synchroni zati on occurs

1. A auﬁmjmtlh@wmmte&mahs@fai fidilitating pladma prooessingeool@ompheent

uter-inmpl enented nmet hod of claim1l wherein said

‘nmm%%ﬁm%FmPﬁl URHESfPYS OB mai nt enance rule for a
§f;v1 B Jbﬁ?oﬁgnt%ata' fobh f1 ?4? dral tﬁ\ﬂ?&o U}F’(?Hegts Sat1u8ing plasma

a second tenahce r for a second
proceus@syls[tam Gmglp@nslﬁcdmmﬂiﬁsktldnl anldqﬂ!zskna pratesstigesystem usage history for

. L ut er - i.npl enent ed th of cla further . .
said (5 BHHIGH R BBOTERTS g DA CHBHSESoqOr bl 1§ tool of said pluality
of too&@nponents in said plurality of tools using said set

of rules and data in said third database. 8. The .
c mpmr@rssﬁcmﬂ asmpenedt datstfhoa sesbnd plrahty of eanepeaents, including
chedu
plosf SRR R SRR T PR AR R ad Py pooee
hlstorpforrsuid%‘éccﬁﬂ(i)hﬁiah@ dfRofmpbakritd) it dlscdatBlagise a&ocﬁﬂ&& with a second
uter-lm%@enented met hod of claim1l furt

tool of P fugglitgofeplotaif srgoneivohbene A TerahEany ﬁardgﬁ@htool
o?}gmﬁ{b%%r? Al goxﬁf)ésjrfae?{ déie{t% dsagcp%lcﬁ% 12 n%fgﬁt' c%nasv%ﬁh a third

databae tdacl @ndfromamgflﬁdhdmg sita:‘hrm@zmg‘lbe‘t@'eafn eddnhirdelatabase and at least

eadabl ode for. [ at.i ng ocessi ng t ool
one oéwﬁ@a% RS o ﬁﬁ%@i?ﬁ?@tﬁ%&gwmﬁw% gt least
one pldsrtd Bﬁ%estsﬁ’l% dsy?t@rtn%% Bnerft OFBAill $irdd Dlurality of c&BPRLBTand said second

readabl e code for ceiving first conponent data for a
pluralfty pécommaﬂa sid tbird detapasedeing coupled Lcdqmgalggeabteawﬂh said plurality

of too%gga? se Imrf] NI 1%&%&] ing AR ag]teorr]lte I‘llllg % 1g(f>\|/e(;‘r?st ét?eas? one cﬁj mamtammg and
installing said at least one plasma processing system component in a plasma processing
system,;

obtaining information, using said set of rules and usage history data at least in said third
database, about a given component prior to performing one of replacement, analysis, and

maintenance on said given component at one of said plurality of tools.

2. The computer-implemented method of claim 1 wherein said obtaining information

including obtaining a recommendation regarding said maintenance on said given component.
3. The computer-implemented method of claim 1 wherein said set of rules specifies a first

usage rule for a first application executed by said one of said plurality of tools, said set of rules

specifies a second usage rule for a second application executed by said one of said plurality of
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processi ng system usage history for said first
plurality of conponents, froma first database
associated with a first tool of said plurality of
t ool s; conput er readabl e code for receiving
tools,seiddirst appliganios Iblf:ing ahaof létbhiﬁg,&&@@ﬁdor@ latidl alleartiyg,@hid second
.canponent s, i ncluding, pl asma processi ng, system
applicafam g?fég\ angthenpfspd @&g‘f%ﬂ sH¢ derpsHiga. i‘ﬂdﬁ%?%%ﬁn&ge ssing
system hi story for said second plurality of
conponents, at a second database associated with a
4. Theesowputet-voplembntsdnettipldufaldimyl fofthtraohprisingipdrismtogdattern

tool bein jfferent. fromsaid first tool; .
recoggy BPélFagn%éjg Bls%lgé}b‘aid?tg?i“%i}%l%"r%lﬁsﬁ fefmegegtsranplogous to said
givenConpengnt data and said second conmponent data with
sai d cross-tool database, said synchronizing including
synchroni zi ng between said cross-tool database and at

e ne of said firs t.abase and sai d second
s TR S Blerflst o SR D5 haRRC G0 eRER A on assur
auton@rieal B ilsdiBsa i MSEHSI I@nEYSt em conponent of said first
plurality of conmponents and said second plurality of
conmponents, said cross-tool database being coupled to
: a iy .84l
6. TIRNERANAE HgleeblsnaRld SRR PORRL S B SIPEAR By A dhir
maintémsdz rubnfor Bd]rﬁdttshdtavgg\kefﬁ' % 135skall édvelaSzltid extof afles spleciﬁes a second
. maintaining and instal]ing said at |east one plasm
nm“nﬁFﬁe%ggqhﬁ%§9§F@ﬁ?@ﬁﬁﬁ@ﬁ@ﬁ?aﬁﬁfﬁﬂbkﬁ@na processi ng
system conput er readabl e code for providing
i nformati on, using said set of rules and usage history
7. Thtaosmpaterlimpkimentedsadtibdofodsnt bilrthdatminasng feofoanmgahaintenance

foreca%éclgr? %Qrsni?ﬁc} \éﬁgﬂe]régag$ Bﬁlﬁ%ﬁggﬁﬁqgﬁtu%{n\éﬁ%d&gwﬁ gtan(P Elelltg En ga?d third
databd¥gi Nt enance on said gi ven conponent at one of said

plurality of tools; and circuits for performng
tasks associated with one or nore of said conmputer

e . rhn.said receiv sald first c onent.
5 T R B o T LR DRl e R R nenance
schedwslarigtbrs@agidento ipanepluradiad 6f tosBiuding QRAUEEST rileadablifa in said third

code for said synchronizing, and said conputer
databgsgadabl e code for said providing. 11. The article of

manuf acture of claim 10 wherein said obtaining

i nfonnation including obtaining a recomendati on
9. Theegapdiengmplaindnied intdttlenkbofataionl Saiher @nveisinggepfonaiig. replacement

2. The article of nyfacture of clagim10 wherein , = |
Schedémgoons@fnpafle% r%%al%ﬁgalf fogls using said sglqd Tl %nf grta i said third
databdsé r st application executed by said one of said

plurality of tools, said set of rules specifies a

second usage rule for a second application executed by
10. A2 m%gufsagtluge }Palvynrgatillertegn gcf)mltm?tgrl rseéda%‘l%l c%de %c())r facilitating plasma
processing tool component management across a plurality of tools using a cross-tool database,
comprising;:

computer readable code for receiving first component data for a first plurality of

components, including plasma processing system component identification and plasma
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first application being one of etching, deposition,
and cl eani ng, said second application being another of
said etching, said deposition, and said cleaning. 13.
The article of manufacture of claim 10 ffirther

proceSEMiPEyishN@sag® ARtdefor sgiddak RuaRge ffcomppdnts) randfirst database
pattern recognition on usage data in said cross-too

associtpdatsistse firsh ol pesaidipivealitnoemisonent s anal ogous to said
gi 4 I f .
ch%ﬁj %gfg\%g%ﬁgg%desfér Igc b%g%%%dﬁlﬁzcgpggﬁé}%ggt%?cgllausregorg plurality of
companﬂrmsrlmdhﬁhﬂlg p’lamprose}sisdlgfsyftsm coapbnérs iduntificetion abhd usa'@h @lasma
article of, nangfacture f claim10 wherein said s of

procepsin sy SERERISONE LT saifl second phirplity 0h AeBPenisnE. #1grseeend; qakabase
associé?e%irwﬂﬂf"é( 5Gndtdol 5f5§alc§€§l'u¥elhty §VRbs, T%?d %C&% 1081 beﬁﬁ’é &Sferent from

specifies a second nt enance ru a second user
said firsttpolg a second skill level. 16. The article of

manuf act ur f m 10 furt her risi C ut.e

" ERRRRL it ¢ Sl oot G RS e P BRR Shig second
comp6RHR ARG Mith dalll §8dsttodll dbliadaid, Xa@fsyﬁc‘h%rﬁzﬂd% [ S s@’n@rﬁbmzmg

of rules and data in said cross-tool abase.

betwepn gaid craseiteo] ghtahasa @nd et lgnss one otsaad frst datﬁbﬁse h@i Sald Second
databgs%rgpse{ g’fl s T @‘%g ! Ellrms us%géj gp atef?]aé? %ﬁ:‘e n{{lgsrm nproces%m% Isﬁs c?rgllponent

ntenance sc on Co

of sa1d)fﬁr§t Plrslity Sif e@np‘»@iedtssa@ﬂ sl se¢dndphanityddcampohedasl shid cross-tool
cross-tool database. 18. The article of manufacture

databgse bejngjceppled tq exchprge datnwith sofhtare aagitt wepleraeiehatsaidgdwality of
tools, sl 3@ﬁfﬁ rﬁfep}&%dhfgo% ?%%P&{ét ru&%ﬁ&t%%'&k@g an%?éi ?g%’é}f‘r%@ﬁ%lﬁlﬂg and

sal plurality o S using s es an
installihag snid &t Isast dnecplogsa proodssulgtsaitaneompbnent in a plasma processing

system;

computer readable code for providing information, using said set of rules and usage
history data at least in said cross-tool database, to one of said software agents about a given
component prior to performing one of replacement, analysis, and maintenance on said given
component at one of said plurality of tools; and

circuits for performing tasks associated with one or more of said computer readable
code for said receiving said first component data, said computer readable code for said
receiving said second component data, said computer readable code for said synchronizing,

and said computer readable code for said providing.

11. The article of manufacture of claim 10 wherein said obtaining information including

obtaining a recommendation regarding said maintenance on said given component.
12. The article of manufacture of claim 10 wherein said set of rules specifies a first usage rule

for a first application executed by said one of said plurality of tools, said set of rules specifies a

second usage rule for a second application executed by said one of said plurality of tools, said
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first application being one of etching, deposition, and cleaning, said second application being

another of said etching, said deposition, and said cleaning.

13. The article of manufacture of claim 10 further comprising computer readable code for
performing pattern recognition on usage data in said cross-tool database that pertains to

components analogous to said given component.

14. The article of manufacture of claim 10 wherein said synchronization occurs automatically

when said first tool is online.

15. The article of manufacture of claim 10 wherein said set of rules specifies a first
maintenance rule for a first user having a first skill level, said set of rules specifies a second

maintenance rule for a second user having a second skill level.

16. The article of manufacture of claim 10 further comprising computer readable code for
performing maintenance forecast on components in said plurality of tools using said set of

rules and data in said cross-tool database.

17. The article of manufacture of claim 10 further comprising computer readable code for
performing maintenance scheduling on components in said plurality of tools using said set of

rules and data in said cross-tool database.
18. The article of manufacture of claim 10 further comprising computer readable code for

performing replacement scheduling on components in said plurality of tools using said set of

rules and data in said cross-tool database.
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