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refareree, wafer) is processed in a plasna-processing

chanber. Substrate processing data refers to two types

of data (i.e., nmeta-data and process data) that may

be gathered. Meta-data are individual data itens that

identify a substrate (i.e., substrate id, lot id,

etc.) or a prdeCKGROWEGND ORTHIEINNVAMETI@NC. ). The

ot her type of data, process data, relates to

i ndividual data itens that pertain to process

BRI R bl i P S o s B o
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Edchtpdasfrmemotdssing chamber may have a plurality of transducers (i.e., sensors).
Each transducer is able to detect specific process parameter (i.e., condition) of the
plasma-processing chamber and/or other components of the tool. Examples of
process parameters include, but are not limited to, temperature, pressure, step

numbers, and gas flow.

[Para 2] A cluster tool interacts with data owners to collect substrate
processing (SP) data as a substrate (i.e., wafer) is processed in a plasma-processing
chamber. Substrate processing data refers to two types of data (i.e., meta-data and
process data) that may be gathered. Meta-data are individual data items that identify
a substrate (i.e., substrate id, lot id, etc.) or a process (i.e., recipe name, etc.). The
other type of data, process data, relates to individual data items that pertain to
process parameters (i.e., pressure, gas flow, step number, etc.) monitored by a

plurality of transducers (i.e., sensors located in a cluster tool).
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interacts wwth a data source to collect data
pertaining to a cluster tool and its sub- conponents.
Data source may include, but are not limted to,
transducers that detect conditions of the cluster .
tool or its sub-conponents. The data gathered by
transducers are generally known as process data. Al so,
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on a ne server. sSheer
by dae oohert Hitadadyeintide preasurbes thelnlamctoé d:hebiata:l)mst ebsolwe|

102, pi pellne 110 may have to be fairl r
tigegfanps WhempresaIre FRAnges eRsub %@WP&?SHWF éfa%‘F o"%FB Bsolute
u%%g%ﬁg] | arge anount of data to database 112. [Para
dat a that is created is stored on individua
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bﬁdaﬁﬁblwﬁer ﬁl' ab|le4a1)]v4@pah00& shait dhta mredviaidabl¢ Serafpleesl. dl*ﬂt@ase
poi nt, and abso

mterface 106 then sends the datatoa database 112 via pipeline 110 to be stored.
Database 112 may be located on cluster tool 102 or on a network server. Due to the
sheer size of the data that may be collected by cluster tool 102, pipeline 110 may
have to be fairly large in order to handle the large bandwidth required to transmit

large amount of data to database 112.

[Para 6] The data that is created is stored on individual tables (114a, 114b, and
114c) on database 112. Each table is arranged according to the data owner. For
example, table 114a stores information (such as data point, value, and absolute
timestamp) gathered by data owner 104a, which monitors pressure changes. One

common variable between these tables is absolute timestamp. More details about
2



ti mestanp) gathered by data owner 104a, which nonitors
pressure changes. One common vari abl e between these
tables is absolute tinmestanp. More details about 2 how
absol ute timestanps work anmong the various tables are
provided in the discussion about Fig. 2. [Para 7)
Fig. 2 provides exanples of tables that may exist in
hétahbdohge tilkfampkaotk imgths varies teldesarg iprevideddatize
poi nt, absolute tinmestanp, and val ue) about a
dl?%}lgﬁlpflzgoz%féﬁ:@ss paranmeter or neta-data. For exanple,
abl e stores_data about substrate id,. table 20
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[Para 9} For exar%{oﬁe, glﬁ)ls{}gt% éjgrﬁgrlé Sa%lasma—processmg chamber after

substrate A has already begun its processing cycle in the same cluster tool. When

substrate B enters the plasma-processing chamber, data owner for substrate id
collects data indicating that substrate B has entered the processing environment.
Meanwhile, the data owner for pressure acquires a multitude of data points because
changes in pressure are happening for both substrates. As a result, the absolute
timestamp that is recorded on the substrate id table may not match up perfectly with
any of the absolute timestamps on the pressure table because the pressure for

substrate A is changing at the same time that the pressure for substrate B is

beginning to change.



changes in pressure are happening for both substrates.
As a result, the absolute tinestanp that is recorded
on the substrate id table may not match up perfectly
with any of the absolute tinestanps on the pressure
tabl e because the pressure for substrate Ais
changing at the sane tine that the pressure for
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nynbgsdable dH-e 210. [Para 11] However, absol ute

ti mestanps may not al ways match on all the tables.
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tagf g’lngwr}ﬁ%t ?‘uo&z tuesglg %?ﬂ t%lqréttg ot?ﬁ%eﬁ”bﬁ values
cRspdndigs foi thestsalile 8atatpe thaﬂ okistnaat thé tablos. G‘E)r emple
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{
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368 g?} ﬁﬁe&g%{ § e%er% ]?r%g ehl%%ﬂ?ﬁl%%uﬂf@%{t %hé&s%?golle%tmg

I 'St er or on net wor
ddtetohey ﬁu&tbletool. First, data may not always be readily accessible since the

data may be stored locally on a cluster tool or on a network server. To retrieve the

data, a user may need to have access to the cluster tool or network server.

[Para 13] Second, data is currently collected on a time slide, grouped by data
owners, and is stored on the database as individual tables. For example, data about
pressure is stored together on a single table whereas data about gas flow is stored on
a different table. To reconstruct processing conditions for a specific substrate may

take some time since data for a specific substrate is not readily available.

[Para 14] Third, due to the way data is stored, a user may not be able to

automatically request for data without having to do some analysis to determine the

4



data, a user may need to have access to the cluster

tool or network server. [Para 13] Second, data is

currently collected on a tine slide, grouped by data

owners, and is stored on the database as individua

tabl es. For exanple, data about pressure is stored

together on a single table whereas data about gas flow
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the plurality of process data streams in a single file. The single file stores only the

ata items associdl

substrate process data pertaining to a single recipe that is employed to process the

substrate.

[Para 16] In yet another embodiment, the invention relates to a computer-
implemented method for managing substrate processing data. The substrate
processing data is acquired while a substrate is processed in a plasma-processing
chamber of a cluster tool. The method includes receiving meta-data associated
with the substrate. The meta-data identifies a process recipe employed to process

the substrate. The method further includes receiving from a plurality of transducers



occur. The nethod al so includes storing the individua
data itens associated with the plurality of process
data streans in a single file. The single file stores
only the substrate process data pertaining to a
single recipe that is enployed to process the
substrate. [Para 16] In yet another enbodi nent, the
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associated with other substrates.

BRIEF DESCRIPTION OF THE DRAWINGS

[Para 18] 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:



pertaining to a process paraneter being nonitored. The

article of manufacture also includes conputer

readabl e code for storing the individual data itens

associated wth the plurality of process data streans

and the neta-data in a single file. The single file

Is not enployed for storing substrate process data

[Rasol9lat edig lt showsiaithe préariage Bow ti@ flawigfrem gidlyster dool to a

(gg%o E:not enpl oyed for storing substrate process data
8% ated with other substrates. BRI EF DESCRI PTI ON OF
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Prrdllr ot G oyt B ianeo gl RELER; gl st ina
dataBhdctHa8R tabldsté 188 dath GbG1R S sPécifid ProreSPARMMEME meta-data.
drawi ngs and in which like reference nunerals refer

ﬂ;ﬁgﬁgm | arp; 2B Rs Sin @R Libd ditkting B thE ihvRafian, k8lexmingle of

, in the prior art, how data flows froma cluster
individutlodate itabat ialaasmgle filara 201 Fig. 2 shows, in the
prior art, exanple of tables that may exist in a
[Bakadyse. Frach shblsginsihenasdita¢m ofiimihventiopgoiléies of
_process paranmeter or neta-data. [Para 211 Fig. 3
irdiwidyal dafp EMERBRIRRNE dR35Re i nvention, an exanpl e
of individual data jtens in a single file. [Para 22]
[Baxp 23JA sHidgvdB shewsrinamsatodinnt of %eﬁ@vqnﬁ%rﬁ prgpessing data
L ndexes of individual data itenms on an archive
bieTeSBYse [Para 23] Fig. 4B shows, in an enbodiment of

he | pventj.on, ,a pr.ocessing. dat a. hi.erar.chy. .
tbege 34" Shie b v iR R BB Hioth Bf P AHG D p R AFbe
1V soadss. view of the process. DETAI LED DESCRI PTI ON CF
EVMBODI MENTS [ Para 251 The present invention will now
be described in detail with reference to a few

enbodi nents thereof as illustrated in the acconpanyi ng
drawi ngs. DETAKED DESGRIRGIQN €47 EMBQAIMENHSr ous
specific details are set forth in order to provide a

[Para 25] The present invention will now be described in detail with reference
to a few embodiments thereof as illustrated in the accompanying drawings. In the
following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to
one skilled in the art, that the present invention may be practiced without some or all
of these specific details. In other instances, well known process steps and/or

structures have not been described in detail in order to not unnecessarily obscure the

present invention.

[Para 26] 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
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t hor ough understandi ng of the present invention. It
w Il be apparent, however, to one skilled in the art,
that the present invention may be practiced w thout
some or all of these specific details. In other

i nstances, well known process steps and/or structures
have not been described in detail in order to not
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i.nvention. LPara 27 rdance, wi th enbodlnenté of

I
N
1€ ek TR PR ﬁ‘aﬁaé&ethg Bfeineht SGhdifdubNthtdRérAs, dad a

process data froma substrate processing
appl\matlonsrélat mepirteracthwitls thiogndivideal(dateitemsaf er) is
processed in a plasma-processi ng chanber (i.e.,
[Poei28]) ofAsdisdussdddrerdinahetaAlata relass s sndiadenl rdatadtems that

substrate proc ] ) | ud
G b AMBAE €SB S =il OF ABEESS Gy TRATRGRE e
Akdsk ?fscﬁs%@&li Ret%h’ro ngn cEésQﬁtasl%faYé%rt§ 1R du A AARKE R Sthat pertain to

I'nt’erfaces age the novenent of individual ‘data
pmcteBSparamelters (i.e., pressure, gas flow, step number, etc.) monitored by a

plurality of transducers (i.e., sensors located in a cluster tool). Together, meta-data
and process data form the substrate processing data. Individual data items from a
single recipe that is employed to process a single substrate are stored as a single file.
The single file is uploaded to a process control computer, is stored and indexed into

an archive database, and is made readily available for analysis or review.

[Para 29] For example, a substrate is etched in a plasma-processing chamber of
a cluster tool. In the plasma-processing chamber, there is a plurality of transducers
that receives a plurality of process data streams. Each of the process data streams
pertains to a process parameter (i.e., pressure, temperature, step number, etc.) that is

monitored. Process data associated with each of the plurality of process data
8



applications that may interact with the individual

data itens. [Para 28] As discussed herein, neta-data
relates to individual data itens that identify a
substrate (i.e., substrate id, lot id, etc.) or a
process (i.e., recipe nanme, etc.). Al so, as discussed
herein, process data relates to individual data itens
stréeas foe pisabstratecof apingle sesinsaraneliesied apfl swred gsracsingle dile.

as flow. st n er 9 ni j

A5 pp 4RSindb Pl PR oo G h TROSHERY B s Lo ik

shMid subiRse uh@érgoinP it dpdoRlic @BiPepr ocess data formthe
substrate processing data. Individual data itens from

[ParaS30]9! € Hi 8F bRSodiiRht bSthe MieAN & HOmPihegalssy aseditd 8bkect
substrate are stored as a single file. The single

iidividuilslataitepasieay boecitheysprchseanogs ar asynclyongist dihe j s

stor and i dinto . hi
o aF PR s stadyighA A it Can BREGRoer B thime.
FPbxdndle exedRiger thay boStHcuRdits reeBliodess data streams at a

pl asma- processi ng chanber. of a cluster tool, In _the

Sﬁ@@rﬁ?mddb@@?‘ﬁ@’ enareds) reawless of actiyjtigh.all b fpefyodology
. an I . I
PRSI R B55ES o QIR U e PR SR

eferd$ GOElS 8s Petiange ires pfocess.pargpicda¥ur e, tenperature, step
nunber, etc.) that is nonitored. Process data

[Pas0Pi]at edhviihdividagitiaed itdohecdlletied nidyYbeatorpd acesiagiddlle in
8 streanms for a substrate of a single recipe are
waidh the siwgledfilg perteing tp precess dptagné meta-data thet age relgfpditae

)

stip®d file PG ol wplsaied pea rdaPan® p30dkss cormrol eompuaten@et, sefver) as a
t he invention, the nethodol ogy used to collect. .
subriale 18 peacessss &0 enablesa wisy 1HBORHQTHEE PIOGEsS ﬁlif%ﬁ?g%wér In
_ 4 . .
oA E of e in(EH AL 2L BE 1S nY BEBRAOP 10 d process
chatrolexxmppted after 4 singls denigr fomayuliseraedise domplétedo r ecei ve
process data streans at a specific interval (i.e.,

(PG 32]t en CiRe Aplbaded ©ABE Ploesss cohtrelcdomputdrethe siblgke file is
met hodol ogy is asynchronous if individual data itens

meanegesbity AEeBEPTAgS ATIOEBU RS SEI R YR (RIMS) e fs dispussed
SUC char . .

R EFHEAS RSB TRTI ferk FR Bi

csmpgingcafibherelating to individual data items to relevant party(s). In an

embodiment, an EIMS sends a single file to an archive database, which may be a

relational database.

[Para 33] The archive database indexes the individual data items, which allows
the individual data items to be searched quickly in subsequent searches. By
indexing the individual data items, a user is able to easily obtain individual data
items related to a single substrate of a single recipe without having to go through a

multitude of steps to reconstruct the substrate processing environment.



which the single file pertains to process data and
neta-data that are related to a single recipe used to
process a substrate. In an enbodinent of the

invention, a single file may be uploaded to a

real -tine process control conputer (i.e., server) as a
substrate is processed to enable a user to nonitor for
[Ruracgd§s | ﬂhegmhmeldatabase dlso stamtm@mgémﬁbdnmttroeerssmaéata

i nvent
1?6%91956: W@Eﬁ%éagﬁs’f% rcgy 4 ﬁ&géﬁr‘fgéf 501%8‘ an%g U star ate
11E@§to?a%€ﬁh§ﬁ§éi‘neni Rat 8 aire@l‘-“y? TRt ﬁééiﬁlde ttOragh arr@mgmms

cont conputer, tthe singlé file is managed by
nedes pavigation afongghd fles mereepeatsiile &y ot \(*’]EW\EFS n%d to be
di.scussed herein, an EIMS is an interface that

f4des i ndi vi dual data itens and directs

[ |
Fapeiin: - paregresentbogtisrt iy b foufd B aphfligh dven
ﬁécp‘?&!t iﬁdfv’n?lﬁl i&a ﬁ@m@r&ﬁbﬂﬁn %Slﬁ:ﬁﬁ&?has\%q@éteﬁ&yr be ﬁlallable

I onal database. [Para 33] The archi ve dat abase
The GESsnahasé mmme@lmnd rhah ghej méwgiuamt% Hemas foihe appliration

di.vi.dya
V‘é’gﬁ?\éelq‘{} dl%gé&f%% htglglswﬁ%\g/eobeeﬂ atéb)%?dn a‘iﬁqﬁ%é;élég Ihl?l}‘l é}cg:'we database.

[Parane] o) P Bk s P iy FE‘? adt el u%'r%%?%%f
pgﬁé%ﬁ&tn PaYi B %uglﬁn% theliRAiQHRAI @ata Heth td the Gugbmert a@i@'ﬁcitﬁ)n

construct t strate pr ocessi ng envi ronnent .
RN Bty sTibtharindividealdiatznitenesto da adapies o translale H\j‘l!‘édual

fileinto SSIn t hi.er

Cataierinpas bRy et aaetR PratUBREE N IBpRERRE s
d&chdse@hereink 8 dataiagier Ria'sof9arEinterfate that reforhmts individual data
directory). The tree-like storage arrangenent nmakes

items iigtatspenifiafosmgt astequdsted dyrthe eusirBsPPHFadIonor a user
when files need to be retrieved. [Para 35] In another
[Batacdfl] mentTo faciliGatdBsalssionstbe fidllovgng exzamiple prayides gn@ieryiew
Oﬁgem fic . individual data itens

gwreg&)@gg{l@as ¢ithe Inyeptio may Ml&mﬂlss%%éeaanép%g? sﬁgsttﬁla%]ﬁle is

bg/sa% o ThB @pblRAitivh Sslterd it dnt FIVES b dehﬁ
appI| at %g ¢ when thepfl)ndllw gél%edata |nterrs hpl fymg

bee
vettaotyped of irdlividaid detd itsmshe aprlisatien igdeking for. The EMS then

forwards the request to a database interface module, which may be located on a
cluster tool. Meanwhile, a substrate is loaded onto a plasma-processing chamber in
the cluster tool to be processed. While the substrate is processed, individual data

items are collected and stored on a single file.

[Para 38] The database interface module is notified that a single file is available
for upload onto a process control computer. The database interface module may
compress and push the individual data items onto the process control computer. At
the same time, the database interface module may notify the EIMS that a single file
with the individual data items, which has been requested by the application, has been

created.
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[Para 36] The EIMS may al so provide the individual

data items to a customer application. Prior to

pushing the individual data itens to the custoner
application, the EIMS may send the individual data
items to a data adapter to translate individual data
itenms into a format that is suitable for use by the
[Rarat30frer @ppd ihe atrighnfileAes betinswritenctd thepreress cantgelcamputer,

SRk EELA LR o BRS  RATe s,
?@ SRR AdtabYselshRe LAt iAI®es BRYingd@Tile0Onde E’l&ie&u&?ﬂas To

acilitate discussion, the foll ow ng exanpl r ov
cemplotedy the @LMSafouﬁsw@rmpmaﬁ@mthat e maesicvadividyal %ltems

wor K. S I f | G t
s SIS RS ooy il i ol ot antI RO B, o
applich@@nt Af the Béine vk} thE)HIMSZ)lhay pﬁhhvthd iralividheet Aauamms tohe

application is |qokin M5 then forward
cxhamercniienion gn a Tormek i & (sARIE Py ResCusiaitr app TG Tay
c?nve*t(%ﬁéaf ggn lﬁata‘f{efh%tlﬁtﬁ alfBRhat tﬁ@%@@ﬂs{o%erﬁpﬁi&ﬁbﬁ & fdle
Seftoaae: asma- processi ng chanber 1n
tcChsasthe ﬁndmdhaltdatdmemmmayeﬁmgo thahughea ddte adapibest r at e is
processed, individual data itens are collected and

[Mlﬁr@? ONT8e fdaf@bLarid ddwanthRarod tRSjresheintettidnanay be better
interface nodule is notified that a sin fil

undesstpedwith referenegtoghel fightes and diserssions E‘B % ‘81W dﬁ'pﬁ?@?’vs
11)(T%1:erfqﬁ df;‘ m@% or o iR, P %ﬁpl% indRRARY €58 i8R 11’9&' Stagle

ual data 1ténms onto the process control
fif0 R e300 Atludédiadzadual dataitems et daly do psecesrdata drameta-data.
nodul e may notify the EIMS that a single file wth

[M}% 417di Vipdtiiiug dat itdn@yay iMolucls shisstratecid 302 €tha éd ofidie by
the application, has been created. 10 Para 3 ?18%
subisgats), dgﬂ id 30 I(%lbhfa@etb@é groyped tegsthes usipg *ﬁrsé’é‘éggglpe R

(f ﬁ‘g {Sﬁréql { A Fuﬁsﬂ?tegs%tcfheﬂl R §d%?ntu‘nb§‘ FsubdRHE %at is

fo afm archive t abase.

udddabia¥ign Q@s&bt@&ﬁe Sty Way ﬁmévenyd;mpe shrbtgghosi @ gﬂnglefrﬁ¢1pe)
Once i ndexi n8 has conpl et ed, El M5 noti fj
regiqs| Starhtime 3 1P Kame ﬁmqeéﬁqh@élt%an FRAIPFican A dja}?a(ﬂmemocess

eﬁﬁiisg.i \f/}} ?&H ggiia%ﬂlsﬁhn&({ugﬁlt%%ﬁﬂﬁg% gti%F néBer3SN a bR&sure 316,

. aite cation. At the same
aﬁdﬁ@asﬂ@@3E&NB may push the individual data itens to a

[Para 42] The type of data that is collected may include data point (i.e., type of
processing parameter), relative time interval, and a value associated with that
relative time interval. For example, for pressure 316, at 0 time interval (at the recipe
start time), the value at 0 time interval has been recorded as 54 millitorrs. At 200
milliseconds later (200 milliseconds after the recipe start time), the value has
changed to 68 millitorrs. Taking recipe start time 310 (recipe start time is
10:04:38:070), the user is able to calculate the time (10:04:38:270) at which the

pressure changed to 68 millitorrs given the relative time interval.
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custoner application in a format that is usable by the
custoner application. To convert the individual data
itenms into a format that the custoner application is
able to use, the individual data items may first go
through a data adapter. [Para 401 The features and
advant ages of the present invention may b; better

f

[Raract3dt oodswpantiopes shovpdadivistuahdats tgigs By 35 gollected

1 n
PEIGRHTS ey R b il e B prla AT ent TR cxamele i Fie
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e et T e Bt GELE ST
11%1%[3?‘% 3%(2&§g£1§ﬁl%ters? an@ ol dtA&pbdfi®tlinfenfteraubst rat e)

ubstrates are grouped together using the
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rdciptart Storedesd hsinglfaﬁleg Mheshgle ﬁlees loadedsante apagcesorontrol
every steps t rough ut a single rec tart
oompEera o ﬁrer%nw e tsEecBiaghiestise (st pBaHA AHE.
1t?r]1 {1 TR aft aPd] Pa%aba?@éi%)indelx@&j toVdAUR molRteHebivR RakBig.

|nclu e step nunber 314, a pressure 316, and
Amog asinhdunlldﬁthSten[sBavai cmztpe m\teﬁa@bme wiay be stheed in g tree-

.col l ected Iud dat int (i.e., .type of. .

i oS Fig R o e b b rish i fir il SreBhizgon of the
fiyadl ue associ at ed mnth that relative tine interval

For exanple, for pressure 316, at O tine interval (at

418 AfDSZCi P&o fé&lg{a{ ion, the W@Lﬁb@vsafn Ql én'ﬂm%hthéﬁt%rf‘ﬂﬁel
S en recor A mliItitorrs.
inviehtidrs éeteretsofl 1adlerdue]2d}iﬁa iterhs ms e arctive alfataéaset Héenedsixpe
start tine val ue has mllit. .
ey #g§ er@efﬂﬁ% Yp {10} Ppantdq he '(1‘? éf?of‘& Ves%fgﬁﬁ P‘%SFJP% ifgexes that
? Rkt 3500 4RhiveldABbRKE Indek AR iRclh@esGAdioidual datd fiemd abBat

0:04:38:270) at which the pressure changed to 68
suhisirhtietid and filyi ide indek et 10 emcaimdes éndividualj datecitapas aboutl OCRaid and

o BT Sk SRRyl B R L e

anPfiRReEef i ned events. The exanple in Fig. 3 shows
that ‘nore process data is collected for gas flow 318
[%Im pr €S Ry 6. a s ueRE@MPhehivk HGbARE FotRERCESR

ei ng co cte to predefined events (such as
related to substrate123. Since 1nd1v1dual data items stored on the archive database is

indexed, the system is able to quickly determine that substrate123 has a file id of 6,
which is stored at the following path: Archive/tooll/modulel/filetypeA/1-11-
05/file2. In another example, a user queries an archive database to locate files
related to substrate124. Since the archive database is an indexed database, the

system is able to quickly locate 3 file ids related to this single substrate.

[Para 47] There are 3 file ids related to substrate124 because there are three
different files for this single substrate. A substrate may have more than one file

depending on what is stored on the file. For example, substrate124 has been etched
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changes to process paraneters) and not at a specific
time interval. [Para 44] Individual data itens

collected on a single substrate for a single recipe

are stored as a single file. The single file is | oaded
onto a process control conputer and fromthere may be
stored in an archive database. |ndividual data itens .
twiveechoein alhsmpa-phdogesinmchapzhoe | anéd thetbsrdime i pasastprocessing

r fective, searghi ng. Male|RYE L.t ens
cgo?;f?}g?fezfo H% # LSl o ey ? %eggg%?r%/dbggé%{%? ?c}l eﬁﬁggﬁlt% ree-
(WkdtBveHoBl1ABEAE 1/ ARGRFBNE - 1805 Mile 1 )Proeidésohy Indivithat data items
all ows for visual orpggni zation of the files. [sgﬁg

faisyherpsubsteate 1 M4aves igiplasmagiresessipg ghamberdp s, seqqn

I I. .
R Pl R1eel BRI 2 8B/ IR G the 1Ykl gt o
far @haxaibpir&s1 Andasin @la3ota-precasting ohdiebal2l Thechind filefonf
t he passi bl e i ndexes that mai/ exist .in thng?r c]giﬁgle
sebstEaed 24 mayfyamainienange log that fsppdrcad Ahep Sbstateletdas

rate 9 ke ex 410 i ncl udes

Phipteied HUPAHB L pladimBfocebeifly HBmARO™ 420 NS UASS o
(AidhivetioblidasdileRifiletyhedl/1-d2408/fileBs about file id,
start tine, end tinme, and file path. [Para 46] For
[B¥Fag8]e, &Filds aiay Qlserbeasgamivedrintoiarocatiapdsta hierarchy, where
retrieve a file _re] ated togls(ubstratelzs. Si nge

theHley g iored as leaf nodes i3 Beelike Forage agaRgameat gbersxawgle,
e%ﬁha {'ﬂeggtgx)ﬁ@ thek QTS ?Y%,agzgiv?{tﬁ(ghﬁnédﬁl&gf?lgﬂﬁﬁﬁi?gﬂ"ﬁﬂ%) isa

strate id of
|sdfandelinathe tihe-like kloage mgrapgenient AFigh # Behows in b mpdodigent of

thon R P sy 4. FORSDE e Fod epedpUdet
(f)é}eﬁtl{@\%lj'. ak £hé flextILRE Gp (S8ndpaBhvevélRiadARS afe%re;;}ibed by file

ndexed dat abase, the " systemis able to quic
tymec ik tgpd inkp irclizler bitas net linitedoprededuteaat lpet spaeteum data,

a8 S fph T3, Lol o o0, subot el 24
AR s s L e DR S Bo ye
B PR p RS imbef), 1P cile M ARt 03 i ighooman e
ppdaessing phiancess | P files are grouped by which plasma-processing chambers
handled the processing. At the highest level (grand-grand-grand-parent level), the

files are grouped together by tool ID (cluster tool).

[Para 50] For example, substrate A has been processed by plasma-processing
chamber 1 of a Lam 2300 cluster tool on January 25, 2005. Meanwhile, on the same
date, substrate B has been processed by plasma-processing chamber 2 of the same
Lam 2300 cluster tool. Thus, the single file created for substrate A is stored in the
processing database hierarchy under Lam 2300 (tool 1), plasma-processing chamber
1 (module 1), procedure data log (file type), January 25, 2005 (date). While, the

single file created for substrate B is stored in the processing database hierarchy
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chanber 2. As a result, tw files are created for
substratel24. The first file (Archive/tooll/nodule
I/filetypeA/1-12-05/filet) provides the individual

data itenms for when substratel 24 was in

pl asma- processi ng chanber 1. The second file
(Archive/tool 1/ nmodul e2/fil etypeA 1-12-05/filet)

ynden/iate 330heoslrdi plasieabrogessing chamber 3 onodite ), prassdyrgdata

| hanb 2. The third fil
g e ptil BRI 2 i nt enance 1og that is
P B e R
d ngH+C%(?I'/y {slraliaBonla didpaPserdeni (i, @3cc)mp1[t8%6m€<ﬁ] by h ues

may al so”be organi zed Into a processing data
dndoying hynavngmnanterﬁaee flihe @é@VlgafeOIsmtﬁf@Ge alowethe userde giew
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Archive/tqol | / nodu 2/f -12-05/fi .
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AR b Rent! 'o? t}ﬁrln%mgg' dEVer0f v1e\'is/|b?therbf66€sb OR, m@le recipe is

processing data hierarchy 420. The files are first
egpdoyredo pyocesst aesubgiate emhxleeth@m)lgle/subqtme inPracessed @ a ghyster

d rent the fil rQ
oghE. eite Seippe TS er Plhress il S CmfaRtpT e it} R
lﬁa@ﬁﬁﬁma@aﬂa{@td@mes@aectrum data hi story data | og,
and mai ntenance data |log. [Para 49] At the

[95%{‘?%]9 r an[gs B@ﬁt?cﬂfed LY, dath RGmE: FeiiestDR BRNVAREHtPMCe that

., plasma- processi ng chanber). For
intesays \ex,th a detlalseimec ta odlechdasa Idertﬂllaagw a phu@@eml syl its sub-

hanb The fil
PRORELS; BaBse g Sy g ude PURER aPLiRRER, iransdugers that dotect
Joﬁ&tllah;g@ﬁt%@ clu@¥eltoof BREBLitOfBRBnEHoRBILs. pEﬁﬁrHoufoe\mﬁy) also
l es are grouped together by tool ID (cluster

relat tp pré-Fares dagUthEomay jnghsie snfosnazan about asubsiats @& A process.
processed by plasma-processing chanber 1 of a Lam
[28%54:]I ust@icetfde 506 haslizaen areﬁteﬁ5dat2 o0mer MEamoiitics an inserface

it S0 ria R 17 S5 s R efe R e nR D A0
%Sétﬁfn iR ace HiRde $d%emay E@hﬁreﬁ 4Rl Iﬁfsﬁ #H £S04 ©@ra process

trate Ais stored in the processing database
donarolacromﬂgutarddB rvid path 3 340In( anceshborljmens| of hapinpersionss pingle file

aﬁ;‘}gﬁ)?d% m(r%?ggzgeléyég@ é? rt%qe]?rg)&?sf gﬁgrtlt?ol c%glp(lte'r.l %ytu)f)fz)%hmg
the single file as process data streams are received, a user is able to monitor the
process for irregularities. In another embodiment of the invention, a single file may
be uploaded to a process control computer after a single recipe for a substrate has

completed.

[Para 55] Meanwhile, interface module 508 may also notify an EIMS 522 via
path 515 that a file has been created. For example, an application 540 needs a
specific file. Application 540 registers (534) with EIMS 522 the type of file that is
needed. EIMS 522 then notifies interface module 508 that application 540 is
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single file created for substrate Bis stored in the
processi ng dat abase hierarchy 13 under Lam 2300 (too

1), pl asma-processi ng chanber 2 (nodule 2), procedure
data log (file type), January 25, 2005 (date). [Para
51] In an enbodi nent of the invention, a tree-like
storage arrangenent (i.e., d|rectory) i s navi gabl e on
vmumgiolr agpsifiesle. (Gnce the reangsteddile irmviatiahly, iniprface medule 508

oBpes P8 537 PRVA AR bebl B0 oo T ree i ke
[P 9w ice HIM 220990 BRpeaee i Saar Woll EhO

SY)? % Ee R&l@t@ﬁ ﬁf‘ POR&SK %ont'r:élgzoméuﬁz?gw as ﬁl% 516n CHEb e dﬁdﬁd has

e invention —an overall view of the process.
csmpgzlteﬂ EﬁﬂiSpﬁémrsads@mi iposhed ﬁﬂéo5 I¥rde psth 53040 B8 archive. database

Wil e the,si ubst r at

Seborreys gt 28R B lans PRRESEE thdsRevith IRRY
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file 506. Par a 531 As nentioned above, data owner

prasiess, EEMS22 pyehesfile 816 miameitn2 toreaplication A0 as Blem38ang
nf)ﬁltga 5 c:%cfoglts%cv?ell 8%8%3@%21?ﬁ &8%'5 g{/eﬂﬂib feO @ cluster

sub gource may i ncl ude,

[gut ]FOEgAEtéJPI frgqt%eegrp%,gﬁllgﬁé ?g%gl%gﬁ{ﬁ hatdévﬁueﬁ dtata items to a

cﬁé‘c@m‘épﬁﬂiﬂ’i'a@tm1§544DEIh@w§Rtﬁr &fa 8Ms Bla§ Be pusHedtupoh Bequest or
pre-stored data that may include information about a

vehehshe mdividial datpitome sieet cqriin spesificaidpnsdhdtihaze Bess Mes

T e

tkd Baivedhal YRe ﬁteme@w feht ©fa ddieadapai iSLO eilpatin528. nData bdayser
modul e 508 may ress and push file 506 Ma pr.ocess

5@% i & @thwm?r&ces & txanéia%{lr? Feformpts) wdivd pladtsms &e
P

RS DFLIY A ABRE et et

imlividphlRei ifdns 4rb pushiedoliepdth 15412 ascystomter pplietian §t44 eans

are received, a user is able to nonitor the process

[PR¥a 58] €9 Ui@dahtble %?prebﬁte’dﬁ@drﬁ e fordgoitighembodiehiiof the
|nvent|on a sin le ma be upl gaded to a process

mvmtmm pllew ﬁ@unéwuhxat data Heryp ﬁglPeeCOfllééﬁeé enfger au‘z@%@tneafe@lpe

bas1s ms%ea%l 8}1 a%arameter time slide interval. By storing individual data items

that pertain to a single recipe for a single substrate as a single file, a user is able to
monitor a substrate for process irregularities. Also, data analysis may be quicker
since interpolation or synchronization is not required. Further, a single file for
individual data items related to a single recipe for a single substrate allows for
quicker reconstruction of a processing environment at a later date. Additionally, a
user is no longer burden with the challenge of separating unrelated data from
individual data items that a user may need to analyze problems related to a specific

substrate.
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[ Para 55] Meanwhile, interface nodule 508 may al so
notify an EIMS 522 via path 515 that a file has been
created. For exanple, an application 540 needs a
specific file. Application 540 registers (534) with
EIMS 522 the type of file that is needed. ElIMS 522
then notifies interface nodul e 508 that application
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e%édﬁ@e?nsc el & @flefalind, PE@XutatRing, cm%quﬁhwﬁts,smwmslm @8thin
file 516 via path 532 0 application 540 as file 538

theragoperof this letv;er@ppl iltcsapuldralsydw ngited that thers 3ee ARy aligrpgdive

SRS A o Rt S e 0 2

tlﬂi@@fot&ﬂtdndéﬁ théddithe fsitiwing uppendad alaimﬁlmﬂn[myretmd a9 wmdhmding all

upon request or when the individ itens, qee

seedy alterationpaermp@tionpARd equyaleniyas éﬁé}ﬂqﬂ&l 1€ tBPosé’F&rﬁ?é&COPe
the individual data itens to custoner

0?ﬁ{e%fga #%Q&@ the individual data itens are sent

to a data adapter 520 via path 528. Data adapter 520

is a software interface that translates (i.e.,

reformats) individual data itens to client's

specifications. Once the individual data itens have

been translated, the individual data itenms are pushed

via path 542 to custonmer application 544. [Para 58] As

can be appreciated fromthe foregoing, enbodi nents of

the invention allow for individual data itens to be

coll ected on a per substrate per recipe basis instead

of on a paraneter tine slide interval. By storing

i ndividual data itens that pertain to a single recipe

for a single substrate as a single file, a user is

able to nonitor a substrate for process

irregularities. Al so, data anal ysis may be quicker
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since interpolation or synchronization is not
required. Further, a single file for individual data
itens related to a single recipe for a single
substrate allows for quicker reconstruction of a
processing environnent at a later date. Additionally,
a user is no longer burden with the chall enge of
separating unrel ated dat@LAA¥® individual data itens
thzt QoS Ef i TRy need to anal yze problens related to a
gﬁ'éﬁ??én substrate. 15 [Para 59] In addition,
1.enbodinenick ¢ffmiduadture eaiprising b ipeogrirarstaragt mediual hadsiga
itenms to be indexed,vwli}ch enaéf)le for qlg'aﬂz?er .
coseppitenieadabloede pmbagied thegeia81d pmypuerdeadaply code being
: e
odyffhieddPhna e b FTRe HhocOatls QR oo O P P e
ervivoanicht) said kelstratel ppoeessing data deingdoguiradawhile 2 spstrate ihe
sent o a, custoner, application.in format .that is
PO pebRG MBI HE o EEGRATa A Lo dResCORRnE [ pay
60] V¥hihRertrBadhbleaB tdGBcdiving BRENdAR SS0LRRE With da@d NS
of several enbodinments, there are alterations,

substratest satd roefs-dateridersifying al progess regiviecempleyed toprasess sagche
u?)co e, of this invention. It should also be noted that
SUREHE are many alternative ways of inplenenting the

et hegspmaddeARBRY Y SatSe@ivinf EroRl £pRAdlitY oFeatisdaders 4 t

is therefore intended that the foll ow ng appended
plotaditynef tyecdsn dete streares) eaeh ofrfaid rinaltyf proggy fata streams

alteration i , L.yal ents as fall
pebingla £ 0psf BolHeR bOliE Qb AR U™, PELS B2

i NVegdmifer rdflableAlols for\dhaing saidcindivirkdl data itdms Associated with

article of manufacture conprisin yogram.st orage
sebtbpREAHCH A PIREESS GaplIEERs L IE B b1 g
therein, said conmputer readable code being configured

for managi ng substrate processing data in a substrate
2.pr ocEhsirtigle of manufaoteaof clsia t figthes tompasipg omap@'en@ada_tble

data bei nhg acgui r.ed Il e.a substrate is rgcessed in
cose SR lecR L e ot Upms PoEip e s PN O proceS
dt2SPLahny! sUBstantially in real time to a real-time process control computer, said
real-time process control computer being configured to analyze said individual data

items while said substrate is processed to monitor for process irregularities.

3. The article of manufacture of claim 1 further comprising computer readable

code for storing said first file into an archive database-

4. The article of manufacture of claim 3 wherein said archive database

represents a relational database.
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conmput er readabl e code for receiving neta-data
associated with said substrate, said neta-data
identifying a process recipe enployed to process said
substrate; conputer readable code for receiving froma
plurality of transducers a plurality of process data
streanms, each of said plurality of process data

5st r eaifke arieletofinmnnactuse af ¢aioe 8 erthsa comerising s@mn@ter readable

c{;%dt]lo% or@gglihg ag}ﬂ gﬁ”s ﬁ,inesraaé agi% ldgtaggsgqo nggrogg 9{ $ %Begd

iP$ubBéefSRadhén Streans and sa| d neta-data in a f| rst
file. 2. The article of manufacture of claiml|l further

conpri sing conputer readabl e code for providing said
6! Ndi i d QIEH utfaﬁ:%e B?gtaﬁh@'vﬂgs ‘%19 sac‘lﬁ'cgmghféf Adalihdle @bde
process ata FeAnE SUDStant | al yinreal tine to a
fare@drirgi me pr ocess cont roI conmputer, said real-tine
pracess control ut be| g coan ured to an

B R it TR e AstabEse T D e AR TR B Eode
f(f%ﬁ) &?ﬁfﬁz ﬁ&t h{ooe[ pr%@éssifﬂﬁ‘Hﬁt‘%@ﬁeﬂafdh?,géféuﬁﬂﬁg?s@ﬁg ddta

nuf acture of claim
hizearpliy &}nﬂ}g‘lsﬂ[g‘lﬁiﬁii storedeadedfinedesdo dereﬁedrlwsstcuagmgra@aement

f fi hi ve dat
wihetsen i ffes 263 Dl R7) ata GplSed Bafiess i PG B et st
1vEP4&E gﬁd?{péd By hied @béso Bl flataRasmd- éan@par&lilQe'&ll teChrBusdd

manuf act ure of cfaim 3 further co rising nput er
by ewdals! 1Ds, auldeid Bles prajgnandrgrand gran pagentflweé aliergrslafreé by
aE@SI ve dat abase to inprove searching speed in
Bquent searches. 6. The article of manufacture of
claim3 wherein said conputer readable code for
storing said first file into said archive dat abase

7§ ur t h&he atisleraf seanuiastise pEelaine § Fdsran syd drecise siorage; ng
a%?arg%gfeln{ ) a(élglfﬂ?le oﬁt gdrl 1 &?&ﬁ%us@?éﬂpﬁ?ﬁ%%&l@& ti9al d

r sl ng store as

int@&fce nﬁdﬁﬁa\ﬂlghtlantnﬁteﬁ‘adel peemitting sajé usartangenaid tree-like storage
wherein sajd files at a Ear en vel are grouped by

|
agangsgentadfonpleesanyiof saig %ﬂﬁéog%ﬁfgﬁylewmg

8. The article of manufacture of claim 1 further comprising computer readable
code for providing said first file to an application, said providing further including

compressing said first file prior to transmitting to said application.

9. The article of manufacture of claim 1 further comprising computer readable
code for furnishing said substrate processing data to a customer application, said

furnishing further including translating said first file into a format suitable for use by

said customer application.
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| evel are grouped by file types, said files at a
grand-grand parent |evel are grouped by nodule IDs,
and said files at a grand-grand-grand parent |evel are
grouped by tool IDs. 7. The article of manufacture of
claim6 wherein said tree-1like storage arrangenent is
navi gabl e on a display screen by a user enploying a
10avi g@hé aticleiafnemfcaire sh¢ldinn h urgizr comprising competer readable
permtting said r.to view said tree-|like stor .
ol tanenionn » sivand Dot Soting Rpgn Cuireg e hekopg sic
syisBMeMs béen cbidgpl@ed.i cl e of manufacture of claim1
urther conprising conputer readable code for
providing said first file to an application, said

rovidi further. includin ' ' '
1Fi e Arhgpaoiung R KT e kes TR ERT Pl el epeta
fitdt rdde§s retipBBAdIA 8€dord protksstkeéibe) the plasmb processingy tosl ng
conput er readable code for furnishing said substrate
cpmpu#sgi ng data to a custoner application, said
furni shi f ' ' r td SAl i
{11 oo PhBy o Bk R ey K AS AR il S b
@R, 6&dhi oTRaid PBurklty oFfpeocesd dath siraainsimrainatg toragprodess
claim1 further co rishgqlconguten readabhﬁ .coqﬁ er
pereBgtar Being REBIORY WhenesGUbsalF ISRFne PP Rh UGy gt one
o)l“’gh%‘ fit BROEES r86ing Fhdlsaid $ROhd BlRedtdeciBgRdCcOND! et ed.

. pfasma- processing tool "for processing at |east a

substiagie cinsiitrg canfigueadkfora first process recipe and a

second process regipe, t | as rocessin 0Q .
Comr i | ngEoRi s 0y e i CREH L SCorp ot Pl age seid
col | ?fr‘§t et liath Ahdlidin® FirR i REAHSat Al dta FHoUEaAd subRaad add said
said plurality of process data streans pertaining,to a

t

pr oc disg prexassueeipes saiibseagndpaiatdateincluding sseend idenHication

or oc 868 B E SRS HP el sREbrsBB8e b e nt

| ogi ¢ Ci r Gatielvitly £Q8dst B¢ 6h filE set 6F pocesglatt sticads tndae
of a first neta-data and a second neta-data,  said
second set of process data streams, said first set of process data streams

being associated with said first process recipe, said second set of process data
streams being associated with said second process recipe, and

storing said first set of process data streams and said first meta-data
as a first file and storing said second set of process data streams and said

second meta-data as a second file.

12. The plasma-processing tool of claim 11 wherein said logic circuitry is
further configured for storing individual data items associated with said first set of
process data streams in a first table and storing individual data items associated with

said second set of process data streams in a second table.
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first neta-data including first identification data
about said substrate and said first process recipe,
said second neta-data including second identification
data about said substrate and sai d second process
recipe, receiving at |east one of a first set of
process data streanms and a second set of process data
13t r edlhe, plamiadproressingdeql aflagndd exhereinsaid degie siglBEing

e e L

pEksh ®aGENEh G asienrsaidl bstradd eingrprogessai d first set
of process data streans and said first nmeta-data as a

first file and storing said second set of process data
tre SE A A s&d36508fciilry &
15 TR b essBRIONLICRhA I3 RAR RO Ry
figretiel corftgucedcfor creatinga ttdrd fila forrsoringpmiaiptenadcedf log when
storing ipdividual data itens, associ ated w th.sai.d
pracpsingsisid Bt Bevbnaamalaled, s Rid Syt it Biing
p?d%g%s‘%& ggihg gt leRd okt p@lid ARk BrocbRTEciPS aMEsaAd Ssbond pfdcess
sal d seco set of process data streans in a second
rdcigl. e. 19 13. The pl asma- processing tool of claim1ll
wherein said logic circuitry is further configured
for uploading at | east one of said first file and said

18€C onﬂlefﬂms%qat@oeessmgqgﬁaﬁ ck@mtin ahhezeiiatlest onb ensHAdifiest file
substrate is elng processed. 14. The

and sesomd fileds exganivgd inso 2 nsgcessing data hispgrehw spidPrpcesyipgata
S . h . : . :
e S SO ORISR R S b,

whatein Sdid Hildsat & phest leednre goppel eddated) e4ié ifilessa ia grand-parent

substrate is being processed using at | east qne of

leya) arefgrquped Py Sdetypes. said fHesH @ aidierand BHANFYR gisgrouped
| P kD sl - i [

bl e 10k g RIS SIBLARGRERE Bnd Pithmilrct s dibdlg by

tddlllBs.i s organi zed into a processing data hierarchy,

sai d processing data hierarchy conprising files

stored as | eaf nodes in a tree-like storage

181" a%@ﬁ%ﬂ& groc%ﬁ{g‘%hﬁg%?ii&l fbhgRnRht §sRAl A imdngyiak are
grouped by dates, “sal I'l'es at” a grand- parent

substrate processing data acquired when a substrate is processed in a plasma-

processing system, said system comprising:

a module for collecting said substrate processing data, said substrate
processing data including at least meta-data and a plurality of process data streams,
wherein said meta-data representing identification data about said substrate and a
process recipe, wherein said plurality of process data streams is associated with
process parameters being monitored by a plurality of transducers while said

substrate is being processed, wherein said meta-data and said plurality of process

data streams are stored in a first file;
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| evel are grouped by file types, said files at a
grand-grand parent |evel are grouped by nmodule IDs,
and said files at a grand-grand-grand parent |evel are
grouped by tool IDs. 16. A plasma processing

i nfornation managenent system for managing substrate
processing data acquired when a substrate is processed
I N aapéqusprhent pifonratRinngarsyenentsystaind EBYIS) eenfigured for

o om0 o o o ArE A BB G B iy of
pxlrc))r@%g ggfgrﬁg'e%s bR bnd Bt Pcdhhni@attbng rélhted & sdid individual data

. ~data streans, wherei n said neta-data
uﬂﬁgﬁesémﬂungy;dentlfication data about said substrate
and a process recip whergin. saj | ;
pr océggacaggtcgng?lrcgg}ﬁélsefrgor e§§)gin 5@2%‘3%8{3#?@%?2%5&22@ wherein
PR LA €1 DeRBIR IRBAIIRAEHhINY said phbstrateiis heing processed to
“transducers while said substrate is being processed,
1dghttafyalr?casalr¢gnbﬂaeﬁa*ﬂé and said plurality of process
ata rea are.st or LR.a first file; 20 an
equi ﬁﬁ@ﬁgaslg&?roﬁl%% S%haeﬁfl{@skglgeérrent syst em ( El V5)
configured for performng at |east one of managi ng
i ndi vidual data itens of said plurality of process

1¢at aTht gﬁ%ﬂﬁ pRIMsSIRYHAGIrAE6R akAicpeint Ofstent of dbiad16 wherein
said individual data itens to a third party;

syt awsiie ool i arQsE ST frfoanaiipdig et said
. S@al. Irst. 11l.e, i i i i .

o B e i TR0 e B e

V\]Eitgrori;: ?)grﬁltﬂr%)ﬁédglli&l“o?@ aitnﬁ][aei@wrmrl%eﬂa?ﬁqlo@{; daid fusttragshedology

irs ile. .17. '

réméagmmd d?mc?bﬁﬁg%%his psyigdiein BFﬂec?ag‘? %o%%é‘&ﬁ&{ogﬁ gy Y
sai e for.. ' i -
S Tl BB CCALT s pon Sranpe 1
items in each of said plurality of process data

1fnd de piscma PreRcHadb SRR I0n FRRRRaght VR gD g 17 Wilein
séig i@%oecﬁfé"fok g&heg?h%‘ (ng? g{é@s@ﬁa{e(}ﬁoééﬂﬁhg d&taREEIPIBufedit storéreaid

secon
individual data items associated with said plurality of process data streams in a table.

19.  The plasma processing information management system of claim 16 wherein
said database include a processing data hierarchy, said processing data hierarchy
comprising files stored as leaf nodes in a tree-like storage arrangement, wherein said
files at a parent level are grouped by dates, said files at a grand-parent level are
grouped by file types, said files at a grand-grand parent level are grouped by module
IDs, and said files at a grand-grand-grand parent level are grouped by tool IDs.

20.  The plasma processing information management system of claim 19 wherein

said tree-like storage arrangement is navigable on a display screen by a user
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representing data collection that takes place when

predefined events occur. 18. The plasma processing

i nformati on managenent system of claim 17 wherein

said nodul e for collecting said substrate processing

data is configured to store said individual data

itenms associated with said plurality of process data
ersplogimp® navigatiorainkerface,1s8id nAvegagipm drieriaee PeBBighingpaid user to

oS35 PRSI LT B L Ay MOBAL

v@@h%.processing data hierarchy conprising files
stored as |eaf nodes in a tree-like storage
arrangement, wherein said files at a parent |level are
grouped by dates, said files at a grand-parent |evel
are grouped by file types, said files at a
grand-grand parent |evel are grouped by nodule |Ds,
and said files at a grand-grand-grand parent |evel are
grouped by tool IDs. 20. The plasma processing
i nformati on managenent system of claim 19 wherein
said tree-li ke storage arrangenent is navigable on a
di splay screen by a user 21 enploying a navigation
interface, said navigation interface permtting said
user to view said tree-like storage arrangenent and
to select any of said | eaf nodes for view ng. 22
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