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{ BACKGROUND OF THE | NVENTI ON 1. Field of the Invention 5 The
J present invention relates to a novel nethod for intelligent data
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exhaust line of a semiconductor processing tool. Particles in the exhaust line are then

15 counted continuously, and the measured particle counts are used as an indicator of the

quality 6f the semiconductor manufacturing process. Full utilization of the particle

" measurements, however, is often hampered by the sheer volume of data accumulated.
This is compounded by the difficulty in correlating particle counts in the exhaust line
with defects on the product wafers.

20 In-situ ﬁ:onitoring of moisture in the semiconductor manufacturing industry is
a relatively new field. This method is of particular interest since moisture is generally
considered a more useful indicator of the extent of contamination in a semiconductor
processing tool than are particle monitoring systems. Although in-situ moisture
monitoring is a much newer field than in-situ particle monitoring, field trials have

25 revealed that the problems associated with the handling of large quantities of data in
particle monitoring are also encountered with moisture monitoring.

The concentration of the gas species being measured can be calculated based on
the results of the absorption measurement together with the sample pressure, the

sample temperature, the length of the diode laser light path and the nature of the gas
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2 species pre¥n®/03@%i s calculation is well known, and i s descrPEBUSIF 12792
exanple, by R D. May and C. R Wbster, Journal of Quantitative

{ Spectroscopy and Radi ative Transfer, Vol. 49(4), pp. 335-347 (1993). Data
collection froma diode |aser system nmay be autonmated as described by 5

C. R Wbster et al, Applied Optics Vol. 33(3), pp. 454-472 (1994). Although
this publication and the previously nentjoned publicatign _are concerned
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typically being 1n the range of from about one to three seconds. Because
jthe in-situ canbdemppliedabtinsito meoeistirrimonioring) d #de poimatydifference bétween the

time, a large volunme of data cap rapidly acgunu e.over that ti eriod.
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exanpl e, 20 Qiufinp IghtfoRowed by BidistureRncetatation deterifin@tiine dBenadseitgsed, and
a new data file I's opened. Although the period corresponding to data

Jcol | ection f dmpertayitikat thiedata be|\more Ammedidtely gavailable for ipesituomoisturg sranitering,
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{ saveds The output from the in-situn moisture sensor is a record of moisture

concentration versus time, with the interval between moisture concentration
measurements typically being in the range of from about one to three seconds.
Because the in-situ sensor is often operated unattended for days or weeks at a time, a
large volume of data can rapidly accumulate over that time period.

20 ' In a typical data collection system, moisture concentration and several other
diagnostic' parameters are written to a file on a memory storage device, called a "data
file." At predefined intervals of, for example, 20 minutes, the currently open data file

s saved and closed, and a new data file is opened. Although the period corresponding
to data collection for a given data file can be longer, this period is generally set at less

25 than one hour due to limitations of memory encountered and the risk of losing large
blocks of data in the event a data file is corrupted. The data file is assigned a name
which is generated antomatically, for example, according to the date and time at which
it is saved.

According to a procedﬁre currently in use in many data acquisition systems,

30 and in particular, in unattended diode laser systems, a signal to save and close the



According to a

procedure currently in use in nmany data acquisitiom, ,
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1 sent to the nmeasurement systemafter a counjer reaches some predefined

nurber. This counter is increnented by one each tinme a new noisture
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measur enent syGritored.haithopgh sarsusoaspyctabf the data collertedaean heateadily, putomated
trigger, i.e., during actual operation, of t cessi.ng tool. One

15 .
di sadvant age (&&-+ by data chagting), the @WCVW%WEEW‘BS bodiy] %@%%Bﬁﬁ en the
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data. Moreover, rem processi'ng toof is required to

provige the FRARIRER NensorSk as80iatdll, $he fmportanics of diffédientchlocksoufant cdlleeted
outputs are sonetines |lacking, a trigger Is often unavailable. Finpally
thi s sol ut i orcanwary widely.e dukeow solutiom to thp-above-desgrihed probiems used i the fieldy
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the present iyaRbdQRe ?o&é@!ﬁi{g Aol Debotred adiRie orhe’ MbasubfdittisgSiein Weh dperates
acquisition in a neasurenent System I ch method can substantially reduce
the size of tohty afiércbetbming actbssddcty thedrigger, i.ecaduring datual opsratien|ofake t he
time required for review of the collected data. The inventive

15 processing tool. One disadvantage of this solution is the inability to collect data when

the processing tool is inactive, thereby preventing the collection of baseline data.

Moreover, a compatible output from the processing tool is required to provide the

measurement system with such a trigger. Because compaiible outputs are sometimes

lacking, a trigger is often unavailable. Finally, this solution does not reduce the total
20 amount of data collected during processing, nor does it do anything to increase

utilization of that data.
To overcome the disadvantages of the prior art, it is an object of the present

invention to provide a novel method for intelligent data acquisition in a measurement
system, which method can substantially reduce the size of the data storage system

25 called for, as well as the time .required for review of the collected data. The inventive
method further eliminates the need for a compatible output signal from a

semiconductor processing tool.



met hod further elimnates the need for a conpatible output signal froma
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PCTI / US98/ 12792 4 SUMVARY OF THE | NVENTI ON According to a first aspect of
the present invention, a method for intelligent data acquisition in a
measur enent systemis provided. The nethod,conprises the follow ng steps: 5
(a) providing a neasurenent system (b) pef“form’ ng a neasurenent wth the
measur enent system thereby obtaining a neasurenent result; (c) witing the
measurenent result to a data file on a first storage device; (d) repeating
steps (b) and (c) one or nore tines, thereby accunulating a 10

plurality of neasurenent results. in the data file; (e) generating one or
nore summary val ues fromthe mmm%mmw ng the one or
nore summary values to a summary e on e first storage device or on a
§second storage de\Accetdnimo z firgtaspery ofithel prasent dmventibn} o methoe for imelligent
summary values with a respective predefined standard summry

val ue corres Géﬂcﬁcﬁ‘glsmntlhé IpeaspEemant syrers i RraWdasy| The methadsomnprisss the
conparing is de on the basi s.of a predefined inequality for each summary
val ue bei ng é ®P¥nd (h) saving the data file to the first storage
devicg, the seconqasﬁrg(,ﬂgfg gﬁiéhgﬁtemgﬁt systefti;:rd storage device if one or nore
fof the at | east one 'summary val ues conmpared in 2 0 step (g) is
foutside of an accep)performingymeasurdmentiwith (e measuremprtctyistem, i thergbyp lobtaiming
fand/ or optionally, when a trigger indicates that a condition is present.
Accor di ng toaan%aé%r@mnhgeael& of the invention, the measurement system

: .
per oS B | 15144 R el VBB R B B s R BB, 05
above, except tha{d)depeating steps'{6) ARPE) 0ABOR ndre uldss tirebyC ARARM g 20N

measur enent s.
10 plurality of measurement results in the data file;

(e) generating one or more summary values from the measurement results;

(f) saving the one or more summary values to a summary file on the first
storage device or on a second storage device;

(g) comparing at least one of the one or more summary values with a

15 respective predefined standard summary value corresponding to the at least one
summary value, wherein the comparing is made on the basis of a predefined inequality
for each summary value being compared; and

(h) saving the data file to the first storage device, the second storage device, or
a third storage device if one or more of the at least one summary values compared in

20 step (g) is outside of an acceptable range as defined by the respective inequalities,
and/or optionally, when a trigger indicates that a condition is present.

According to a second aspect of the invention, the measurement system
performs an in-situ measurement of a gas phase molecular species in a gas passing
through a sample region. This method is similar to that described above, except that

25 the measurement results are concentration measurements.
The objects and advantages of the invention will become apparent from the

following detailed description of the preferred embodiments thereof.



The objects and advantages of the invention will become apparen
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS OF THE | NVENTI ON The
above objectives of the present invention hgve been realized through the
use of a nmethod for intelligent data acquisition. Wiile not being limted

thereto, the 5 met W'r,&tr PESERS @NWJI‘H@ FERREDT he
' performance of an in-sitNMEISOL IR e Ola Ut ar species in a
serfi conduct or processi ng tooit.M P LD 53@#@ | I owi ng
description s Mo MUdie/BIEEHFELE the prdEnf BISS tibn 98380 3ffdugh the

nol ecul ar speci es, and specifically to noisture (1.e., water vapor

concent r at i omsgBaaH@hd for, infellipene ditadcquisiciod] NWhile nbtikeing Vinmitddotherets) the
equally 10 be applied to any neasurenent systemin which data is

peri o8i cal | y method &indsiparticulas applicabiity, in thecperformanemef @hisgittvmeasement of a

- species” refers to a | ecul ar. gas _or _vapar species.which is the object of
t he measur enéfdt Pil?%?l{lﬂlgc‘i‘ééépe& &’Bﬁc*s’r‘?f‘%"oéﬁ}‘%‘ﬂp%%s * by tunabl e di ode

| aser absorption qﬂﬁm%@%ﬂ@mﬂw@%%‘ﬁﬁiﬁﬁs SRAEE vith f:Efr hed fpfhevat er

vapor can be detect ed. For exa tric oxide, carbon nonoxide

and net hane aieastRatenhyflgascphabe nolecatarispecied, antdasgecificdl]yetot moisturet(Des, veater
avai lability of a suitable Iight source. In_the data ac%i sitign nethod of
t he-i nvent i oY2pem onecasatonmeaswygmenty, thermethed gaeordingettheqinventipn caw agueally

g L L oS e dhA S8R SR RS ARy Lo
processing tools igQChiédheddin! D@ thril " 24N FHak® tholetdddr 3pbGies "refdty th @lthél@cular
apparatus, a rapid thermal processing apparatus and a chem cal vapor
deposi tion (€edpr uapmarspecies witfch idithelebjectofithe meastementenit | i ght at a
particul ar wavel e

Phe gas. phase. Spedhle Epseich aRsairoton SRaHFERRY FOahle GOt P POmScTarp e
R e ol e i
nol exsl ar sp&or @gample, nitric oxide, carbon monoxide and methane or other hydrocarbons can

be detected, subject only to the availability of a suitable light source.

In the data acquisition method of the invention, the measurement system can
include a fast moisture sensor using a tunable semiconductor diode laser incorporated
into the exhaust line of a semiconductor processing tool. Examples of suitable

20 processing tools include an ion implantation apparatus, a sputtering apparatus, a rapid
thermal processing apparatus and a chemical vapor deposition (CVD) apparatus. The
diode laser, tuned to emit light at a particular wavelength which corresponds to an |
-absorption characteristic of the gas phase species of interest, transmits the light beam
into the sample region in the exhaust line. The light transmitted through the sample is

25 measured by a detector, such as a photodiode, thereby detecting the molecular species
in the gas passing through the sample region.

After each measurement, the concentration of the molecular species is
calculated, and the concentration value for that measurement is written to a data file

on a storage device, which data file accumulates the concentration values. Suitable
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in the gas passing through the sanple region. After each nmeasurenent, the
concent rat i orWo990M49 nol ecul ar species is cal cul ated, and the J&TEENEA%Ron
value for that neasurenent is witten to a data file on a storage devi ce,
which data file accunul ates the concentration val ues. Suitable WO
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storage devices are known in the art and include, but are not limted to,
magneti c storage nedia and even nenory on,the mcr After . a

: AR . M ] evel .
predefi ned petorage deviessrase kapwaip dhe a1t gpd inclndes Guk ligpitedctos MAgRENA s
(e.g., concentration measurenents ne. es have been 5
witten to tFETage mediaand gygn mem r°é‘®§#\5r§£°§°%’a1\égé§ are generated and
witten to a secongpld SOOTHNB! or Aftdrer prEfefisedmBfiberiofl € can be
| ocated on the sarrgftéﬂté)ﬁléeggﬂgég Crgo on whi chrthe d%lia file is |ocated, or

optional |y, Ghesufedfsntslecs.s toncegtratiay incesurdinents))encasurament yahws hgve/beenes
can include any statistical function. For exanpl in the case of.

€,
concerft r at i orwriBester thadatasiileopne oF moBe Surgmary, kalney 15,epgratey and written to a

@
statistical functjons r. of her ' .
concentratior?e‘k‘,md_t ’ﬁé}%%#%%e@aﬁeﬁ%ﬁ%%é}e g? %%%gpﬁmcfeﬁl%ion a
of the concengd@bi a&vivebn $hidrhieMtartiRds ldtatdds of dptondllys on Wezparatafibrage
val ues for subseguent data files are cunulatively stored in the sumary

file. The curdeside. SThenameyorfmbre summparyehluascanlinclude anghstatisticalhfungtionr yori | e

I s opened after a_predefined _period of tine has tgassed or afé&%fa][] .
predefi ned ne¥BBIpleyfn ghe ¢ase Of SANAEHAUR BFARFRERTS, QRF OFINOre, ek ing 1oL QWVIRg; \/ o) y

long .tine intery | . filal ' | . dxen

w 0P 1ar go SeiiReR RS Tor GRERS iayite SHARREM: 'l ouBAIEINTY; Y7
hours can be mgathunfesiReftratibr ©_}; hadithy stahdard deeiation o ofthe concantratioh valnes
summary data from2 0 ach data file is exam ned to determ ne whet her

e
or not the daceurhilatediipdhe datadiiet Tdesummary valnes forssubsequent dada filesaesaved
to a storage devi.ce or del e.t%g‘EI As a result, only those data files of

r

finterest are SUmyUavely,spradin e SUPMATY fIE-2hount of nmenmory required for data

storage. The current summary file is saved and closed, and a new summary file is

15 opened after a predefined period of time has passed or after a predefined number of
| data files have been summarized. The use of relatively long time intervals between
consecutive summary files is possible. Even with a large number of data files, a time
interval of, for example, 24 hours can be used.
According to the inventive method, one or more of the summary data from
20 each data file is examined to determine whether or not the data file upon which the
summary data is based should be saved to a storage device or deleted. As a resuit,

only those data files of interest are saved, thereby reducing the amount of memory

required for data storage.
The summary data in the summary file is examined according to a smart data
25 saving algorithm. This algorithm allows for the employment of user-defined criteria,
by which a logical determination can be made as to whether or not the data file itself
or only the summary data corresponding to that data file should be saved to a memory
storage device.
According to the method of the invention, one or more of the summary values

30 calculated for a given data file are compared with predefined standard values which




The summary data in the summary file is exam ned according to
25 savi N WB3¥Withm This algorithmallows for the enpl o?n%ﬁ@%%%’ﬁ%ﬁ
user-defined criteria, by which a |logical determ nation can be nmade as to
whet her or not the data file itself or only the summary data correspondi ng
to that data file should be saved to a nenory storage device. According to
the method of the invention, one or nore of the sunmary values 3 0
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data review, a line is written to the summary file which includes the time, the name of
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15 the correspohding data file upon which the summary values are based, and the
summary values for that data file. If a trigger is being used to indicate the status of
the processing tool, then the data line can also include a field indicating whether the
processing tool was in process during any period of time corresponding to the data
file.

20 If one or more of the summary values, in this case, the mean X, the maximum
concentration X,,,, Or the standard deviation o of the moisture concentration does not
satisfy the following inequality with respect to its corresponding predefined standard
value, X,, Xax.sy OF O, Tespectively, and there is no indication received from a trigger
that processing has occurred, then the corresponding data file is not saved:

25 X2X,

Xmax 2 Xmaxes
20
Conversely, if any one of the summary values satisfies the above inequality, or

if a trigger indicates that the processing tool was in operation for at least a portion of




concentration x., or the standard deviation a of the npoisture concentration’
does not sati WG9%MM% ol | owi ng i nequal ity with respect to its FVESPEIEHNg
predefi ned standard value, xS, x,=,S or a., respectively, and there is no
i ndication received froma trigger that processing has occurred, then the
corresponding data file is not saved: 25

X2 Xs Xn=sa 2 X Mx- a 2 aS Conversely i f any one of the summary val ues
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exanpy g, 700, 396yt thdBaselibe sikhal) of 150 ppb ecdringeted to Brecexheast lhieauf at he
noi sture is indeed detectable at sone {)m nt durin q%gpr ocessing _at int erval S

| ess than t hesqlmcommcun'rprewma itpe) whick liscthen established to haveja mpistyre gangens of
| ndicating that BLOSES Snd %ob Coitite D the ekERIPHES VN REPRE Whter flobdifing

event that

is taking place, reasonable values for the mean X, the maximum concentration X,
and the standard deviation o values are, for example, 700, 1000 and 100 ppb,
15 respectively.

Provided that the moisture is indeed detectable at some point during processing
at intervals less than the period corresponding to the data file, a dedicated trigger
indicating that processing is occurring is rendered unnecessary. In the event that

~ moisture is only detectable at certain times during processing, the period during which
20 the concentration values are written to the data file can be adjusted to avoid losing
important measurements.

The aim of the above embodiment of the invention is to eliminate the need to
analyze and store data files when the processing tool is inactive and if no other
significant moisture event occurs, while still capturing a sufficient record of the

25 background moisture behavior to establish a baseline.

Further and more sophisticated embodiments of the invention can be
established by the inclusion of a greater number of parameters in the summary file.
Examples of additional parameters which can be expected to be of interest include the
number of local maxima, and the number of data points with moisture concentrations

30 greater than certain predefined levels. These embodiments can be used, for example,



E |

]

noi sture is onwbg;mgagt able at certain tines during processing, pOEUBSYi206k
during which 20 the concentration values are witten to the data file

fcan be adjusted to avoid | osing inportant neasurenents. The aimof the

above enbodi nent of the invention is to elimnate the need to anal yze and

jstore data files when the processing tool i€ inactive and if no other

significant noisture event occurs, while still capturing a sufficient

record of the tgpkovide a prémmlnwhmﬂvsmofsatm poedessing redords xineb ithes typical

basel i ne. Further and nore sophisticated enbodi nents of the invention can
be establis hemm;turmbehamr wluriag the procgsses ot interghieas heen ﬁaffmlérr@aramrr?@d

summary file. di tiona ar anmet er.s. whi ¢ch n. be ex tedto be
of interest incl u%@aﬁﬁ%ﬂﬁm&gw V%Q?‘f?& foﬁﬁ'ﬁn?‘# u ﬁcglf Hat a
points with i 8B bd ERLIRRE B

pr edefi ned Iwééeggﬁ%@gqi%f:? rreqﬁ‘fsts&(l:gﬁseggeuse l%r exanpl e, ofh the

99/ 03049 summary values for those periods which are recorded in the S TR S ) JH&'@EV&

to provide a prelimnary analysis of actual processing records, once the
typi cal noi st ik theryeata Boisure gygnt dees taks plase Whe thepracessing el iscimactive, as

peri ods. dur | ndoatHier P mtitbia 3 s roBesRletoPh e Bt w8 oo RERNEE ..
easily be estgy guéaﬁd THi® Ehdri@esistic rmdeﬁ%ﬁééésdt?'tﬁ@ﬁeé@forta%d%lé&%
whi ch are recorded In the sunmary file. However, in the event a noi sture

event does taIsgnplﬁomthbptmeSSmgprrocbcessr ng tool is inactive, as nmay occur

during mai ntenance of the processing tool, the event, K wll recqorded |
ful g@t ail. This &%ERRSEE e@#ﬁ%ﬂ@éﬁ%ﬁe@é&gﬁw@@eﬁ%&@w to the
conpati bl e out ' oTo1N

consequence 0 g&ﬂglt?l ge" 6%a(fa acqur sr%1 on ‘P%Qagegcc(%rbgldﬁ t{dgﬁYhe

i nvention, t thdtﬁE&boﬁyﬁﬂéﬂrto @iheelaﬁ@sﬁﬂehﬁauum@hqmmonhﬁetaaa@dcgmqhemy
drasti cal | y reduced conpared to ot her neasurenent/data acquisition mnet hods.

Consequent | y, capagityiof gheodata storaget sarsmasageﬂayih@mgeqwred 95 reviewt ofitbe
required for revi ew f the neasuged |cantl

I\/b(r:]eover t he Me3PURE tbr‘?mg??nég %?Fe% ﬁ%r?‘ﬁ'% “%/'ﬁ qfﬁc%axd
react 150 potegy i‘é?fuc%g%@ titHe| B Tk %o PYRALIA yield ﬁ&cahg%eeﬂt@tér&fg place in the

processing tool. This can result in large cost savings due to reductions in the extent of

product loss from such events. Use of a summary file in accordance with the

invention enables preliminary screening of data collected during processing by

comparing the summary parameters with values known to be typical of the process.
20 Thus, 6nly the most interesting or anomalous data need be examined in detail.

While the invention has been described in detail with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made, and equivalents employed, without departing from the
scope of the appended claims.
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i nvention has been described in detail with reference to speci
embodi nents t MWHAJIS CEARMED £ apparent to one skilled in the art that

vari ous changes and nodi,figcation an, he . kval d

W t hout departing from tlh %%ﬁ%éfﬂ% L?ﬁ@‘gsgg‘gaﬁ%ég‘ﬂ’if@ﬁmgﬁ%‘*ﬁ%ﬁg%@'
PCT1US98/ 12792, AdinkS CLAIMED 1S 1. A nmethod for intelligent data
acquisition in a nmeasSurenment system conprising: (a) providing a

measur enment system 5 (a) providing a measurenfdn} systethpr mi ng a nmeasurenent with

t he measurenment system thereby obtaining a nmeasurenent 'result,; (C%ap
witing the measurenent (PePEIPIRinER Measyrement vith themeasyuremest sypemchereby

(d) repeating ens b > or nore tines, thereby accunulating 10
pBaflde p Beafmetityeplle

a plurality o S’n the data file; (e) generating one or
nore summary val ues frog)t Geitil@ahs hftaRitemesErehilfto 4 Hita Ty bAG fiRe stefkgeOr
nore summary values to a summary file on the first storage device or on a
second st or agdedes;i ce; 15 (g) conparing at |east one of
the one or nore summary yvalues with a resgﬁg)tive predefi ned standard

summery val ue corr esponéinfPREBIREERE (W) @RS (I kGG O ACTEmatine
TR ) AP i e 17 T o

val u eing co savl ng e tothe first storage device,
t he second storage (e) generating one or more summary values from the measurement

-

results;
(f) saving the one or more summary values to a summary file on the
first storage device or on a second storage device;

15 | (g) comparing at least one of the one or more summary values with a
respective predefined standard summary value corresponding to the at least one
summary value, wherein the comparing is made on the basis of a predefined inequality
for each summary value being compared;

(h) saving the data file to the first storage device, the second storage

20 device, or a third storage device if one or more of the at least one summary values
compared in step (g) is outside of an acceptable range as defined by the respective

inequalities, and/or optionally, when a trigger indicates that a condition is present.

2. The method for intelligent data acquisition according to claim 1,
further comprising the step of:
25 (i) repeating steps (b) through (h) one or more times n for n additional
data files.
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2 0 dev;] athird stor ' ' ‘or nore of t

one sunmary vgl(bﬁggéog@grrpar ed in stﬁmlmmﬂm)wuﬂm of an acceptiatgll‘/gggrdz/il%g‘??t
as defined by the respective inequalitiés, "and/ of optionally, when a
trigger indicates that a condition is present. 2. The nethod for
intelligent data acquisition according to dllaim 1, further conprising the
step of: 2 5 (i) repeating steps (b) through (h) one or
nore times n for n addi Bi o meéfod ot intélligent dd@ RGLR3R A according to claim 1,
PC/ 1 1891 ull2 71 1112792 11 3. The nmethod for intelligent data

acqui si ti on awhereifi thg summaryifite is closedranda néw semmary il isiapened aftersed and a
new sunmary file is opened affter a predefined interval of tinme. 4. The

met hod for i nPeedeiippdMter¥al-pT1a88: siti on according to claim1, 5

wherein the neasurenent systemis an absorption spectroscopy neasurenent
system 5. The nethod for intelligent data acquisition according to claim
4, wherein the measur emantThemethod ifor Heelligetit datal aequisitioh aw0b v clgig 1phase
species. 6. The nethod for intelligent data acquisition according to claim
5 105 wivhersimthelmaeasutement systemds pina abserpbion spedtepsoepycmeasisement7. The
met hod for intelligent data acquisition according to claim1, wherein the
sanpl e regi onSYS¥Mocated in a process chanber of or an exhaust line of a
sem conductor processing tool. 8. The nethod for intelligent data

acqui sition according to claim1, 15 wherein the measurenent system
is an absorption spect 50sTiwpxetiiod for imratligens vatacarquisitiohhecomdifpb ¢laim 4,
intelligent data acquisition according to claim@8, wherein the neasurenment
result is conwbencimthicaneasnremany resyltiis conpgntration of 2 prolecalar gag phasespeeiesod
for intelligent data acquisition according to claiml, 20 wherein
the data file is saved in step (h) when the trigger indicates that the

6. The method for intelligent data acquisition according to claim 5,

10 wherein the molecular gas phase species is water vapor.

7. The method for intelligent data acquisition according to claim 1,
wherein the sample region is located in a process chamber of or an exhaust line of a

semiconductor processing tool.

8. The method for intelligent data acquisition according to claim 1,
15 wherein the measurement system is an  absorption spectroscopy measurement

system.

9. The method for intelligent data acquisition according to claim 8,

wherein the measurement result is concentration of a molecular gas phase species.

10. The method for intelligent data acquisition according to claim 1,
20 wherein the data file is saved in step (h) when the trigger indicates that the

semiconductor processing tool is in process.
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conprising: (a) providing a neasurenment systemfor performng an in-situ
measur enent of a gas phase nol ecul ar speci in a gas passing through a
hsarrpl e 5 region; (b) neasuring an abSorption for the nol ecul ar
species and calculating a concentratjon thereof w th the neasurenent
system (c) witing thelboAcmethed forintalligent data ACqyIsIROB AN 3 MEASUFEMEN] SN,
device; (d) repeathgg steps (b) and (c) one or nore tines, thereby

accumrul ati ng PriSINg. 5 plurality of concentration results in the data
file; (e) generating on > £ HEASRIr I f HoAning meAtsiat i on
results; (f) saving the@)ﬂgemg;ra ?Dfe Sun%g?ﬁ)i/ts\&/%&gefg??g a summary file on the
first storageneuteisentbf agaspsase muelecular spgeiesimva gas pabSing through a sample

(g) conparing at |east one of the one or nore sunmary values with a
respe&ive prreg®li ned standard sunmary val ue corresponding to the at |east

| ue, wh he . ' . ' .
br edef i med i noqual i Ty {8 BERHHBAAAPYUPE STEF R el PASes vl cledaning .
data file 10 ddiEeditdiih didreb0fth dmeRurérisn sppag st or age 2 0 devi ce,

or athird storage device 1f one or nore of the at | east one sumrary val ues
conpared in step (g) i s(chuyriting thefconpemratiopttabldatar flega afirsd storagedddyice; he
respective inequalities '

and/ oy optional l when a tri.gger  indicates that a
condition is present. 10 TPReAtIASHERS (Pb?n‘{@ an¢ pyEere H-g’%é’ therrby Sopympplating
according to clai A | Sl tep of: 25
(i) eat i ngaglﬁﬁagt}%gfg g '%%é%nc%ﬁ?ﬁonetﬂgp&rgmﬁlé’ times n for n additional

(e) generating one or more summary values from the concentration

results;
(P saving the one or more summary values to a summary file on the

first storage device or on a second storage device;

15 (g) comparing at least one of the one or more summary values with a
respective predefined standard summary value corresponding to the at least one
summary value, wherein the comparing is made on the basis of a predefined inequality
for each summary value being compared;

(h) saving the data file to the first storage device, the second storage

20 device, or a third storage device if one or more of the at least one summary values
compared in step (g) is outside of an acceptable range as defined by the respective

inequalities, and/or optionally, when a trigger indicates that a condition is present.

12. The method for intelligent data acquisition according to claim 11,

further comprising the step of:
25 6)) repéating steps (b) through (h) one or more times n for n additional
"data files.
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method for intelligent data ac g to claim1l, wherein t
summary file is closed and a new sdmmary# e4s opened after a predefi ned
jinterval of tinme. 14. The nmethod for intelligent data acquisition according
to claim1l, 5 wherein the nol ecul arl3as phase species i s water
vapor. 15. The nethod for intelligent data acquisition according to claim

11, wherein the sanple rmlmetn%tﬂo@qafﬁﬂemgemdawmmﬁdmmmmg t@E:laﬁﬁll
exhaust |ine of a sem conductor processing tool. 16. The nethod f

intelligent dathereinths simmary ﬁlca&chlsc@]amd)aabmsmmaryﬂels opened\n&er al n the

data file is saved |n step é{]&m en the trigger indicates that the
sem conductorP € in process.

14. The method for intelligent data acquisition according to claim 11,
5 wherein the molecular ga;s phase species is water vapor.

15. The method for intelligent data acquisition according to claim 11,
wherein the sample region is located in a process chamber of or an exhaust line of 2

semiconductor processing tool.

16. The method for intelligent data acquisition according to claim 11,
10 wherein the data file is saved in step (h) when the trigger indicates that the
semiconductor processing tool is in process.




