Method and device for controlling the manufacture of semiconductor by measuring contamination

The present invention concerns the methods and devices implemented to manufacture semiconductors or
microelectromechanical systems (MEMS) in semiconductor manufacturing plants. In particular, the
invention pertains to means for increasing the yield of serhiconductor manufacturing plants. Ina
semiconductor manufacturing plant, substrates such as semiconductor wafers and/or masks undergo
treatments in process chambers, carrying out various steps such as steps of depositing material and
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When microelectronics chips are manufactured, the considerable number
of processing steps (about 400 of them) leads to sequencing restrictions between
the processing equipment. The substrates are transferred between the equipments.
Since waiting times between equipment may be long, typically several hours, it is
necessary to store the substrates.

Thus, in a semiconductor manufacturing plant, there is provided a plurality
of substrate processing equipment, substrate storage means, substrate transport
means, and a manufacturing execution system (MES) functionally related with the
substrate processing equipment, with substrate storage means and substrate
transport means.

The manufacturing execution system (MES) is thereby adapted to control
the substrate processing equipment, in order to carry out satisfactory steps of
processing. The manufacturing execution system also gives the order to take the
substrates out of the storage means, and pilots the substrate transport means to
lead the substrates to the next processing equipment in the order of the process

steps.

Given the number of steps of the process to be implemented, in order to
increase manufacturing productivity, substrates have traditionally been processed in
batches. It is therefore batches of substrates which are stored, moved, and
processed.

But the need to increase productivity persists. To achieve this, it has been
sought to automate the movement of batches of substrates, and to optimize these



movements. Thus, in order to improve manufacturing output, it has been proposed in document
US-7.610,111 to optimize the movement of batches of substrates by examining the orders of priority
dictated by the load of the substrate processing equipment, by examining the batches of substrates
waiting in the storage means, and by choosing the movements of batches of substrates so as to minimize
storage time. Thus, currently, semiconductor manufacturing plants manage a maximum fixed time
between certain steps to avoid problems related to these waiting times. These durations are fixed
empirically, by examisiagéhe nTinik) unmopassiblen frogei meelatietutn dha pumiensbegbiprogsdssiviailable for
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defects on the substrates. These defects are both proportional to the concentration of gases resent and
the contact time. 2 large number of factors: it deg nds on the final product that the plant

manufacture, it being understood that a plant generally manufactures more than ten
different products which must pass through the same process equipments in
different sequences and steps; it depends on the number of substrates to be
processed and the number of substrates present in the processed batches; and it
depends on the history of the substrate batches.

One of the limits of known systems is the lack of flexibility and
adaptability. For example, managing the maintenance of processing equipments
poses adaptation problems, by altering possible sequences of steps. The
incorporation of a new product or new technology is poorly handled in this sort of
substrate batch flow management.

Often the maximum storage times are exceeded, and increasing defects
are observed in the manufactured products.

The problem proposed by the present invention is therefore how to further
increase the yield and flexibility of semiconductor manufacturing plants.

The idea at the basis of the invention is that the observed decreases in
yields mainly results from pollution problems that appear during transition phases
between the processing equipments. These pollution problems are related to the gas



A dose may be defined as the concentration of the gas multiplied by time. Beginning at a certain dose, it
is assumed that problems will appear on the substrates. Currently, the batches of substrates are
contained in mini-environments, made up of storage and transport boxes such as front-opening unified
pods (FOUP), and standard mechanical interfaces (SMIF}.-This reduces the volume of the gas
atmosphere in contact with the batches of substrates. However, this decrease in volume does not yet
have a sufficient effect on the reliability of the overall manufacturing process and on its yield. To
that end, the presestiiryeiaiian isefetusedionaichesnaimole gdss casdanminatios il ek stesotting from the
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For example, they include acids, basis, condensable elements, and
doping elements.

These molecules may come from the air inside the semiconductor
manufacturing plant. However, these molecules mainly come from residue from
semiconductor substrate processing steps during manufacture.

The storage and transport boxes are generally made of materials such as
polycarbonate, which may in some cases contain concentrations of contaminants,
particularly including organic, basic, amino, acidic, and doping contaminants, which
may result from the manufacture of the storage and transport boxes themselves
and/or the way they are used.

Furthermore, during the manufacture of semiconductors, the storage and
transport boxes are handled, which leads to the formation of polluting particles that
become lodged within the walls of the storage and transport boxes, and which
contaminate them. The particles stuck to the walls of the storage and transport
boxes may then become unstuck, falling onto the substrates contained within these
boxes and deteriorating them. It is also observed that the contamination of the



Regular cleaning of these pods by washing them with a liquid such as deionized water is therefore
planned. This washing stage, which lasts between 5 and 7 minutes, is followed by a much longer drying
stage (between 5 and 8 hours) including, for example, a phase in which the transport pods are heated by
convection of hot air heated by infrared radiation, and cedtrifuged, followed by a phase in which the
transport pods are left in the open air. Despite the drying, water residue may remain stuck onto the walls
of the storage and transport boxes. In order to decrease the pollution generated by the
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However, until now, these measurement and decontamination means
have been used in direct combination with one or more particular devices intended
to execute one or more manufacturing method steps, in order to directly process the
pollution resulting from these steps of manufacturing at the source. However, this
remains insufficient for enabling a satisfactory increase in the output and flexibility of
the semiconductor manufacturing plant.

In order to achieve the goal of the invention, the idea is to manage the
sequencing restrictions of successive movements of substrate batch storage and
transport boxes, by carrying out a dynamic management based upon the
measurement of the dose of a critical gas within the storage and transport boxes.
The decision on the course of the batches of substrates contained within the storage
and transport box, and the decision on how much time to leave between the
successive substrate-processing steps, are dynamically drawn from this information.



- an execution device which pilots the transport means and the storage means, with the execution device
comprising instructions for detecting a molecular decontamination need as a function of analysis signals
emitted by the gas analysis device. According to a second aspect, the invention proposes a method
for handling substrates within a semiconductor manufactéring plant, comprising the steps of: - distributing
the substrates into batches each contained within a storage and transport box, - analyzing the gases in
the internal atmosphere of a storage and transport box, - selectively directing the storage and transport
box to a storage means or toTaie castigialatiora stiadtonspe @, femctioveafidhepiepuliesf§ thagaseanalysis.
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- at least one gas analysis device of the gases forming the internal atmosphere of

the substrate storage and transport box, which produces analysis signals
representative of the quantity of the critical gas that is able to generate molecular
contamination, which is present in the storage and transport box,

- an execution device which pilots the transport means and the storage means, with
the execution device comprising instructions for detecting a molecular
decontamination need as a function of analysis signals emitted by the gas analysis
device.

According to a second aspect, the invention proposes a method for
handling substrates within a semiconductor manufacturing plant, comprising the
steps of:

- distributing the substrates into batches each contained within a storage and
transport box,

- analyzing the gases in the internal atmosphere of a storage and transport box,

- selectively directing the storage and transport box to a storage means or to a
decontamination station as a function of the result of the gas analysis.

The analysis carried out is both a qualitative analysis of at least one of the
gas species present in the storage and transport box, and a quantitative analysis of
that gas species.

Due to the fact that movements of batches of substrates are managed
based on real knowledge of the current quantity of airborne contamination (AMC) in
the storage and transport boxes, it becomes possible to monitor or provide for the
change in the contamination of the substrates in the storage and transport boxes,
such that some storage times may be lengthened without any risk whenever
foreseeable contamination is low, preferring to reduce storage and transport times if
there are any storage and transport boxes containing more contaminants, or more



In practice, the program saved in the execution device may contain: - instructions for producing and
scanning the analysis signals, - instructions for carrying out a comparison between the analysis signals
and recorded threshold values, - instructions for piloting the transport means and the storage means
depending on the result of this comparison. Preferentiallyé it is provided that: - the program saved in the
execution device further contains an algorithm for simulating the foreseeable change in contamination
within the substrate storage and transfer box as a function of analysis signals, - the instructions for
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recorded threshold values,

- instructions for piloting the transport means and the storage means depending on
the result of this comparison.

Preferentially, it is provided that:

- the program saved in the execution device further contains an algorithm for
simulating the foreseeable change in contamination within the substrate storage and
transfer box as a function of analysis signals,

- the instructions for piloting the transport means and the storage means act as a
function of the simulation result.

Thus, the change in contamination may be anticipated, in order to further
optimize the choices of processing steps and processing times.

The device therefore actively affects the choice of substrate storage and
transfer boxes whose contents will be processed.

Furthermore, to further increase choice options, it may be provided that:

- the device further comprises at least one internal decontamination station which
contains a vacuum when closed in order to internally decontaminate at least one
transport and storage box,

- the program saved in the execution device further contains instructions for
detecting an internal decontamination need of the storage and transport box and to
command the transport means and internal decontamination means in order to
ensure the internal decontamination of the storage and transport box.

An "internal decontamination station which contains a vacuum when
closed" refers to a decontamination station, such as one of the type described in the
document WO-2007/135347. A closed storage and transport box, whether or not
containing substrates, is placed within the decontamination station, and the gas
contained within the station is pumped out. As the storage and transport box
normally comprises an outlet, the gases contained within the storage and transport
box are simultaneously pumped out, thereby ensuring the total or partial evacuation
of contaminants.



An "internal decontamination station which contains a vacuum when closed" refers to a decontamination
station, such as one of the type described in the document WO-2007/135347. A closed storage and
transport box, whether or not containing substrates, is placed within the decontamination station, and the
gas contained within the station is pumped out. As the st@rage and transport box normally comprises an
outlet, the gases contained within the storage and transport box are simultaneously pumped out, thereby
ensuring the total or partial evacuation of contaminants. - 7 - In practice, the program saved in the
execution device may contaiminsticinshéopesgerngireanalysss etdbatigases eantamnedovthim a
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Advantageously, the program saved in the execution device may contain
instructions for ordering the analysis of the gases within the empty, closed storage
and transport box after a waiting time following its being cleaned, to convey the
empty storage and transport box into an open, thermal decontamination station
containing a vacuum for desorption for a period of time less than 5 hours,
preferentially between 2 and 5 hours, if the measured level of a critical gas in the
storage and transport box is between a second predetermined threshold and a third
predetermined threshold, and to convey the storage and transport box into the open,
thermal decontamination station containing a vacuum for desorption for a period of
time greater than 10 hours, preferentially between 10 and 20 hours, if the measured
level of critical gas is greater than the third predetermined threshold.



In this manner, the decontamination steps can be controlled, their duration can be optimized, and their
effect and sufficiency may be verified efficiently. With respect to the method for handling substrates
according to a second aspect of the invention, it may advantageously be provided that, after a step of
processing, the storage and transport box is internally de8entaminated in a vacuum while closed if the
measured level of a critical gas, such as HF, in the internal atmosphere of the storage and transport box
is greater than a first predetermined threshold. In this situation, after a step of cleaning, the storage
and transport box may be thefimally decoriamizatesctntviacation \sleile ogen fer agermdnf tier less than
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apparent from the following dedbispsitiptie pagficn aréerbelditeentag.niaelsteitgectadeiisesppthéttached
figures, in which: - Figyte kHeramAlnciteoalaamareatic wiewcotia senincopeieio b rpancdasttiriigl et

according to one p%gﬁté%%mb%mm.e%%wggeat%em% FlarReait R SYORPEE diggram
illustrating the decision ngg}km& d|n e movem nt of a storage dtraneqort 0X be Wee two
o

steps of a method, Heeordin ora qihrearfos %rénP hveAts t%u'rnee synop
y

diagram |Ilustrat|ng'lﬁ‘é’%ie@f’stl‘ﬁﬁeﬁwﬂlﬁﬁ%rﬂiﬁ@%ﬁ@%eﬁ%‘?ﬁ‘@f%@%ﬁ’nﬁt VG RyE AR MieSport box
as a function of thetiesbolhnaimafionaneeitsl aftaimeakinigey, thaad +9-hours, preferentially between 10

and 20 hours, if said measured level of critical gas is greater than the third
predetermined threshold.

It may advantageously be provided for there to be a step of learning in
order to determine the permissible limits of critical gas quantities past which defects
may appear in the products manufactured by the method.

It may also be provided that the step of analyzing the gases in the internal
atmosphere of a storage and transport box is carried out periodically during its
storage in the storage means.

Other objects, characteristics, and benefits of the present invention will
become apparent from the following description of particular embodiments, made
with reference to the attached figures, in which:

- Figure 1 is a functional schematic view of a semiconductor manufacturing unit
according to one particular embodiment of the present invention,

- Figure 2 is a synoptic diagram illustrating the decision-making regarding the
movement of a storage and transport box between two steps of a method, according
to one embodiment of the present invention,

- Figure 3 is a synoptic diagram illustrating the decision-making regarding the
movement of an empty storage and transport box as a function of the
decontamination needs after washing, and



- Figure 4 illustrates a storage means equipped with a contamination measurement device and a transfer
robot, according to one embodiment of the present invention. First, we shall examine the schematic
diagram in Figure 1, incorporating a substrate-handling device according to one embodiment of the
invention. Thus, a semiconductor manufacturing unit 1 is ¥istinguished, having a plurality of substrate
processing equipments 2a, 2b, 2c, 2d, 2e, and 2f, the number of which is given purely as an example.
Each processing equipment 2a-2f may comprise a reactor for depositing or etching, making it possible to
execute in a sequenEgyVAsIdUBLSIRNSDA RIOLRRS INgB3RMNBINPALICIItIS dnSirden baltediemeasurerhbat

semiconductor manu(AGHUIRC-URIL L&V RS COBRUSES SURRIRIR SRFRIE NGRS st hRlZAR Aransport

means 4, and a manufacturing execution system MES which is functionally related with the substrate
processing equipment 2a-2f, the substrate storage means 3, and the substrate transport means 4. In the
embodiment depicted in Figure 1, the semiconductor manufacturing unit 1 further comprises a gas

analysis device 5, an internaleeqniamipaian, et CABIRADG AYAGUNE A, 2 ABoRsa e TN

decontamination station containing a vacuum 7. .~ The manufaCturing execution system

comprises an exectitiBH VA8 ARiT |56 ASS86Y ¥hiPsale £ BRSSP AR ah L1 D88 ind BHE tPansport
means 4 and the sSEAAROPHEEINS B 2RV ERSIHEDHNF Sinailieaishedc dReBdramyraliyef aHbfjatedevice 5.
Finally, a reject devies:8sgicy beuilisticrgsisizedpirto, adhicle, na 2¢ direciachstoragesaiuth tiangipert boxes

declared unfit for ugg Bl the SASARMKSIE SI8ViEBeessing EidMRnis2a-BLRRLY Schpmalis AsRictios of a semi

conductor manufacétérigfqtpla%tr1e.t(‘:l'ri1r(;:- n%rggﬁr (Ith 58&%%5'{[} ()%géﬂpen}e%tss ga—g;l may rL?eu\s{ert\é dsiffeT-rent from
six, depending on t epp an?gcapacjlpy. Fhe cubstrates’s orage means 3 ma)9 e cen raﬂzeé, S é)epicted in
Figure 1. As an alté¥i95658% SYRTABAYSHR! BYEFUALRP8ERStributed into multiple storage areas. The gas
analysis means 5 may be grdatersermoendecidorrexaufpitidistribnited dutheowpopideesahsisatestrate
processing equipmeRiaga AledntegradasinioRardbBrOrR SalisiratasSorage imnRinmg, exdnipled to one
or more decontamigatign, SIHHANS Hial - s runbESHPSaisRdo RAPrARESER argidvidedin patches

each contained within a storage and transport box - e and transport boxes
Fhiopere o

10a-10e. - 10 - The stora
10a-10e contain ar*HEMENStRi65pheR R F&aﬁeofé?ﬁfgl?y%%aengpl il tgﬁbsstf%{&lesﬂgﬁsgg % & RfIRonductor
wafers. The storagé-dRdhfapraperimeRedepiaeton Eigetiedéfife sRmBisesSErs Mt (BRieAns seibdrated from
the environment in fivitich tb@rguissty ate gareanadiantktiansporedinbyreapekpbetahwatiioaqsipied with an

opening for bringingsHibairies iseuansthaldssroysER ARl @BEontamidBHRATHEMIEH SoRighimien is made
between front-openin%_'ﬁtr%lr}dardized substrate transport and storage pods know as FOUPs ("Front

Opening Unified Pod , or bottom-opening pods known as SMIFs ("Standard Mechanical Interface Pod"),
standardized photomask tran<lfoft XMPSIBFAg SRR SYRtETs COMRETRJPB M BURI it substrate
transport pods for theviblar pogessierdartrgaved program, capable of piloting the transport means 4

and the storage means 3 as a function of signals that it receives from the gas

analysis device 5.

Finally, a reject device 9 may be distinguished, into which may be directed
storage and transport boxes declared unfit for use by the gas analysis device.

Figure 1 is a purely schematic depiction of a semi conductor
manufacturing plant 1. The number of processing equipments 2a-2f may be very
different from six, depending on the plant capacity. The substrates storage means 3
may be centralized, as depicted in Figure 1. As an alternative or complement, they
may be distributed into multiple storage areas. The gas analysis means 5 may be
greater in number, for example distributed at the output of certain substrate
processing equipments 2a 2f, integrated into one or more substrates storage means
3, or coupled to one or more decontamination stations 6 or 7.

The substrates to be processed are divided into batches each contained
within a storage and transport box 10a-10e.



In general, these storage and transport pods contain an internal atmosphere at atmospheric pressure,
and are intended to remain within the atmospheric pressure of the atmosphere present within the
semiconductor manufacturing plant 1. Pods may also be planned to be stored in a vacuum, if necessary.
These the storage and transport pods 10a-10e are madel @f materials such as polycarbonate, which may
in some cases contain concentrations of organic, basic, amino, acidic, and doping contaminants (AMCs),
which may result from the manufacture of the storage and transport boxes themselves and/or the way
they are used. Figure ITabasdbe staragaspod anspoohprdscbiaihGe mhisirutachodishdiferent

stations or parts of {hg AEUiERsIly one BHABEAS MSHRL A RIAN S BG SEENF MALLOFA O torage

micro-electromechanlé;al S stemg, the s%bs%ates undder 0 a large number of pracessing Ste|p§ \ghlch are
. . aB tr:i\ sport boxes 10a-10e ez%clb efihe, an cIos%d sg?ce which Is Separaie
carried out in the substrate &ocessmg equipments 2a-21. A'single substrate processing equipment cannot

carry out all of the &j98tatitnEnMiieneRifdite HEeR SE5P IO TET BRI GARY USSR P tROTRACARS BY SUbstrates
from one substrate gamiessingagaipipeat tevidnatherpening As thindingatsohsteitéhetpagdsshag steps are
different in the varigyscsesifatadyocessing equipments 2a-2f, and the steps carried out by each

substrate processing eq”ip”\ﬁ“ﬁ%%‘c%fa‘?,rea”&‘&mt%%’g? m%?lﬁeggvé%ﬁ%ﬁ?—%@ﬁi ?pgpa\ﬂggrat}%ﬁef zones®

by storing the substrates in substrate storage means , the substrate transport means 4 make

it possible to transpRIRIS R SR R URLFIrBALH IR YRS T DL Withh (PReRK% soitktor
manufacturing plantad"Theséaittstearnindnepdstineunsa Sidif foi' eleadiie Meshanipsd isitiaghity of
shuttles 4a for tranSpaning:mEudaldy ohgtonage teand panapostbaxespedsxesthadrs RO Ratidah transport

system 4b defining HaibpehNArRreeh et nauab iNsal ulies A witbin esealigonductor manufacturing
plant 1. The substrate ztora e means 3 are capable gf §tor|n 3 pluzallt)é of substrate f'=,tora}ge and
noxgg ra ra é%r nods . conta

eral, ese storage . an ns R an , interna
transport boxes such as the a, and comprise a storage areas an88R intermal box handﬂng means

between the storag@BPERESARAhRIDGERHEfiaresssuUre. oy Ree4 IBigNstethtiCalfPBaRic St Hk&ibstrate
storage means 3, witinatphage shrelesesuch disethetstueliiBag amdeasirt awitirsfeheolenBbordactor

input-output area 3ganufacturing plant 1.

Pods may also be planned to be stored in a vacuum, if necessary.

These the storage and transport pods 10a-10e are made of materials
such as polycarbonate, which may in some cases contain concentrations of organic,
basic, amino, acidic, and doping contaminants (AMCs), which may result from the
manufacture of the storage and transport boxes themselves and/or the way they are
used.

Figure 1 shows the storage and transport pods 10a-10e, distributed into
different stations or parts of the device.

During a method of manufacturing semiconductors or micro-
electromechanical systems, the substrates undergo a large number of processing
steps which are carried out in the substrate processing equipments 2a-2f. A single
substrate processing equipment cannot carry out all of the operations. It is therefore
necessary to periodically transport the batches of substrates from one substrate
processing equipment to another.

As the durations of the processing steps are different in the various
substrate processing equipments 2a-2f, and the steps carried out by each substrate
processing equipment 2a-2f are not the same in number, is necessary to provide
"buffer zones" by storing the substrates in substrate storage means 3.

Thus, the substrate transport means 4 make it possible to transport the
substrate storage and transport boxes 10a-10e within the semiconductor
manufacturing plant 1. These substrate transport means 4 may, for example,



The gas analysis device 5, depicted in Figure 1, may, for example, in FOUP storage and transport boxes,
be a device as described in the document EP-1,703,547. In the gas analysis device 5, the internal
atmosphere of the storage and transport box 10c is brought in contact with the IMS ("lon Mobility
Spectrometer”) or IAMS ("lon Attachment Mass Spectrerheter”) gas analysis cell. In IMS technology, a
sample of gas coming from the internal atmosphere of the storage and transport box is introduced to the
reactive part of the tube, where the molecules undergo ionization, for example through electron
bombardment. Thedenpriesdlpngdiignftbeutiaskingotide oeiagu esuadrtynjectech datarai iegieporthere ion
movement occurs, {arder,tn aaaheedhaibinahility wMaRll dsdsierminahiy hapserladiryed by the

positive and then n%g%gl(\)/ve Jons in an I%ISe t“v(\:llt |frlletllgé -sl,-gr%i ro llfcﬁerd Jons are a ntraqtencg y an electrode
which generates el SR MUPERMHRS SR LA RE PR RN EAY SB35 BRIiR 858 Concentration of

gases (in ppbv). In Figlifé BUPRirath SIRERRRINFESicle @8 trR2 RSN riseE M Prypealy of
decontamination statiogiga® atatage and tiemefodthypes clude centantinatiOn, staticorépssarainterage
decontamination statieR ceatainitdensastmaraiinciasads fosthecinteratsiagenirarainationpluat least
one storage and tr%r@)p&rg,t%% '10d that may or may not contain a batch of substrates. In this situation, a
decontamination stations such as the one described in the document WO-2007/135347 may, for example,
be used. The internal _decontﬁmdpati‘pr% sﬁgﬁi]ortll C6a orggrig{es & gﬁaéggsgggmg%; é/viéh rgggﬁigtg,)duﬁion
means and gas-pumping mea s.erhe closed sforage an transport box 10¢ IS Slace ‘within the sealed
chamber, and the gi¥ 2SR ENRNESAHSTH IR EeShal gﬂ’a?ﬁﬂéﬂ‘"g BUrARErJaPoBaR4RE8 {AREBYHYE and
transport box 10c reseady comprises an outlet, as is - 1 2 - true for FOUP boxes, the pumping
simultaneously sucks out thergasgascantayaed yeiiia the &prage and-icarsportngy ¥oc, exasipiag the total

or partial evacuatiog pH0p 4aagENS-EORNATIBAS WLNIELe RACINEIMABHBAPRNGEE: documeri® internal

decontamination st%]‘:i,c_)p 760g1€3/7ltself comprise pumped gas analysis means, particularly for making it
possible to establish' the contamination origin and to monitor the quality of the storage and transport box

10c. The step of decotfalffnedoARGMMSIA ffy FRenbrdetRtARINLEBReSafbH'® R I3 omated,
triggered by the reddingpoftdigrdl8ccisrhimgdinbin thetgeisvaihallysisviielica MitiititywBiptrtivenstergge and
transport box 10d haghsrewausis 8essninggsedpectromd e 56593A KRR eEAlesomianipationgiation 7 is an

open thermal deco@&%ﬂ;@?gqo é%%%ﬂi%@?ﬁ“mé‘%?e?ﬁag‘fs%%ﬁ%%?eb%‘? .91%%89%‘8"3“8%5?{;%8&‘1%‘%” storage

and transport box be mpty o strate batc s situation, a station as described in the

document WO-2008/0918944°Rhy O rdPexERPILe RRP(Is8. the tubgy YiaRea G P IFELISStaARfEsN station
7, the decontaminaitoizafamefetorsgeri thirusspeiadioxekobtb s énetirethafienshiepwinanviaenedievith a

liquid such_ as deio_ra'raedi_rvgatenhImialstﬁpeefaA/@athgemhiemlasgmﬁ@vﬁ&dmﬁ mmAeﬁas_ruiSOfanuan_vad by a
step of drying. Duriggthig, SIgRAahdncm iAo B IRCRSREE-SHNGAGIHO LsLrTRinedasyian of
subatmospheric gas pressure ﬂ]nd infrared radiation \é\{ggtrtlhe §t§(rjaqtﬁ and transport box %Qra gglcpg open.

ive an en negative ions, in ar al fi e produced ions
ThUS, at least mostpoﬂhe contaminarnts present on the surface or evenpln e mass Oafr?he Storage and

transport box be ar%ytr?é‘r@b%ﬂéﬁﬁﬁn‘é(%ﬁ? generates electrical current. This electrical current is then
treated to obtain the concentration of gases (in ppbv).

In Figure 1, the schematically depicted device comprises two types of
decontamination stations 6 and 7.

The first type of decontamination station 6 is an internal decontamination
station containing a vacuum while closed, for the internal decontamination of at least
one storage and transport box 10d that may or may not contain a batch of
substrates. In this situation, a decontamination stations such as the one described in
the document WO-2007/135347 may, for example, be used. The internal
decontamination station 6 comprises a sealed chamber with gas-introduction means
and gas-pumping means. The closed storage and transport box 10c is placed within
the sealed chamber, and the gas contained within the sealed chamber is pumped
out. Because the storage and transport box 10c normally comprises an outlet, as is



According to the invention, the decision of where to transfer a storage and transport box and the batch of
substrates that it contains is made dynamically based on the measurement of the dose of critical gas
present within the storage and transport box. This decision-making is carried out in principle during each
processing step of the method of manufacture, meaning B&tween the steps n and n+1. Figure 2
depicts such decision-making, in one embodiment according to the present invention. Decision-making
may be used at each transition between two successive steps, or only during certain transitions between
successive steps. true fotrFtheremhedimeatahfpgdreidundiendibly Stk e @ntdragasgoidddtiaames out of

a substrate processig:ehiRRALNA LYRYER Beio BALAR, e SiaPHRIRaNSPALANBANS 4 (Fioure
ce

1) insert it into a gas analysis eV|ce 5T nts g/atﬁlanﬁ eS<I:S ﬁnerIna ] Péos cest e analysis of critical gases,

Qrne CO tamin
meaning the gas is a%l% enera € contaminants aff PALLE Contained within the storage

and -13- transport box, and EB?nb‘a?é%a{H??égtﬂ@'@ﬂttﬂ% ﬁﬁﬁ%l@ BAyrdaRtcrAMrEidc RiEHRsa8as
concentration limitsanalysis Im¢hesmpatticolanyoioreverking thecsxildentvatistatdisat teastootenindical gas less

than a first thresholglili dndhe Mefo}st@v%t@tbﬂwbﬁygég H@@ﬁgﬁgbgpgg@g@to transport the storage
and transport box to an atmoﬁ?é‘% %%@q}%ggnga%ﬁ%%n\wmﬂ 1he HRaF.SPALES: Qr%gta o Q{Atm s 4

pickup the storage and transport box within the atmospheric storage means 3 It tot substrate

processing equipm&R¥ &pan t%%r??ﬁ%e?ﬁgt'%¥éBen§@f‘tT§13f signals GO e fiomt Hﬁtgﬁ?eaé‘éi‘g’aﬁaly&s
device 5 detects thdevite éontewtigtidheoftardeasndriiwesRiihbgad ¥l feshpse ieanl YHedingnaeresshold lim 1,
the substrate transport mearntaks:thhastoypg eoindettamaponbbox istatian intasnalndepentagipaton station
containing a vacuu%&M&ﬁhﬂ@ﬁ@bﬁ@ﬁ%ﬁﬁgmﬁlgmdf;&fa%Irusasaeiedepe@&ammnan@t%oapeﬂntalnlng a

vacuum 6 is itself equip e% r\{%l a C%Q 1% nt% értw\llolvm % Btl?%l %aﬁe% it ma tdlrectly send
the storage and transp 50X inf0 1he a mos herc Stora means Baifin %whlch &'intermal®

decontamination st%%ﬂ%%ﬁf’ﬁﬁ%‘@ecwag‘lﬁjﬁ?%‘m%; YRR rtemdd PaREPBIRIBOEHESE into the gas
analysis device 5, to check tihe siféctveness déthetamioiamstettoon?, the décansenmetod wttdre

manufacturing plandtdhg steragr b i aaspetdeoxas auceatieth s b aNdasrshastpariedigallsnT hey
must then be dried,,ang {he ne QJ'LWEne irages Qtueshingiarids st heRiminaedAftek adying period,

they are closed. The invention makes it passible to check their state of internal contamination, through a

step of gas analy5|§°”?‘€( DX RIS FEEEY- WY UR #1°8 dcibR%h ety Hﬁ’édé“é?%eépu%'i%d in
Figure 3. If tifeiRiepieenteatiom ePabinedtantiercriticalbrisaenbetisd 8s tiveegay arrilysisftiofte 5
reaches certain limitgjitierordan it gisterate thveddrsipate hranspotangaperd Thaenst thasstokagefand

transport box eithef{Btedha ABARP BRI SIURARITRARES3 ofOE WL the MERdUGtRR GislegteRdNSerting a

substrate batch, or,into a rejoect %ea 9 r to, an en thdermal decontamination station 7. For
fra € are

example, this means cﬁecklng an emp T:rBlUF?s ora e and transport box after it is cleaned.
Accordmg to the invention, he decision of where to transfer a storage and
transport box and the batch of substrates that it contains is made dynamically based
on the measurement of the dose of critical gas present within the storage and
transport box. This decision-making is carried out in principle during each processing

step of the method of manufacture, meaning between the steps n and n+1.

Figure 2 depicts such decision-making, in one embodiment according to
the present invention. Decision-making may be used at each transition between two
successive steps, or only during certain transitions between successive steps.

In the embodiment of Figure 2, when the storage and transport box comes
out of a substrate processing equipment that executed the step n (100), the
substrate transport means 4 (Figure 1) insert it into a gas analysis device 5. The gas
analysis device 5 produces the analysis of critical gases, meaning the gas is able to
generate contaminants affecting the substrates contained within the storage and



It is known that the mean level of acid in a clean room is less than 0.5 ppbv. It has been noted that the
mean level of acid contained in an empty FOUP storage and transport box, meaning one which has no
batches of substrates in it, is - 1 4 - greater, such as by about 1 ppbv. The difference is due to the acid
degassing by the box material. The acidity of the-internal atmosphere of the storage and transport
box is therefore measured. If the measured value of acid is less than a second threshold lim 2, for
example on the order of 3 ppbv, it is decided that this level is satisfactory, and the box re-enters the
production flow. transfdh@®sreasti@inyaliee HearislisPremeniagiria sepeaddtbirsisbolcriiitalgand less
than a third threshqld JizgafRn8xample on the order of 6 ppbv, the box is sent to the open
decontamination station 7 for dt%SO,ﬁPti?n for a duratign.fs horter tha? 5.hou¥sétfpr e€<ample about 4 hours.
If the measured value of acid'ls gerea(%%r(fﬂ%n Hethin ’threghcéjl%lcﬁlnnwraé',otrhg Boxe sent t(C)“tthCea o%aesn
decontamination st&@§8ri?fo? HESdhseRiP bR dutBRcid8hiediveania P AGURS tBleRIRPAE! BFFENS other of
15 hours. For an evéntgreaeponethsustntags Landomensyay tSendttherbetmiostiteriejetiragead8vice 3. The

measurement cann@hbe hademiipedintely alrssieanisihss HrkiPmBasdHride Fiegeragsin and
therefore mainly copfains,alr FRBINGAIEARIAMMIEIRSCEIRANL WAl HdeaRledi8Yrscessing
equipment capable of carrying out step n+1 (101).

In the event that the gas analysis device 5 detects that the concentration
of at least one critical gas is greater than the first threshold lim 1, the substrate
transport means take the storage and transport box into an internal decontamination
station containing a vacuum 6. After internal decontamination, if the internal
decontamination station containing a vacuum 6 is itself equipped with a control
means involving measuring critical gases, it may directly send the storage and
transport box into the atmospheric storage means 3. Failing which, the internal
decontamination station containing a vacuum 6 may send the storage and transport
box back into the gas analysis device 5, to check the effectiveness of the
decontamination.

In a semiconductor manufacturing plant, the storage and transport boxes
are emptied out and washed periodically. They must then be dried, and the polluting
traces of washing liquids must be eliminated. After a drying period, they are closed.
The invention makes it possible to check their state of internal contamination,
through a step of gas analysis in a gas analysis device 5, which leads to a decision
being made as depicted in Figure 3.

If the concentration of at least one critical gas detected by the gas
analysis device 5 reaches certain limits, the order is given to the substrate transport
means 4 to send the storage and transport box either into the atmospheric storage
means 3, for use in the production cycle after inserting a substrate batch, or into a
reject area 9, or to an open thermal decontamination station 7.

For example, this means checking an empty FOUP storage and transport
box after it is cleaned.

It is known that the mean level of acid in a clean room is less than
0.5 ppbv. It has been noted that the mean level of acid contained in an empty FOUP
storage and transport box, meaning one which has no batches of substrates in it, is



After open decontamination, the storage and transport box may potentially be filled with a batch of
substrates and sent again to the gas analysis device 5, to decide whether to send it back to the
atmospheric storage means 3 or to the internal decontamination station 6. Storage and transport
box containing substrates having ultrasensitive surface-aitl-which cannot withstand the atmosphere must
be stored in a vacuum throughout the waiting time. In this case, intermediate storage is provided within
vacuum storage means 30 depicted in Figure 2. In the event that storing a storage and transport
box in atmosphericgtaagestttaiishy aseeetppbin e Ricdctedmnediyaitiagigesibgaythe provided
to automatically plags, thestyiage and transport box back into a gas analysis device 5, to verify that the

exaggeratedly long storage time has.not.increase the contaminati ast a maximum permissible value.
e case. it 15 acvantageol Bad D B LA T HRMTER & g et ey TR e brage
means 3 as descrilBerefereeX&aiedn Figure 4: an inlet load lock 3d containing a gas analysis device 5a
is distinguished, making it -16ilpossibkeitedperioelioalacichisclesherstorageand tharespold hoxasfeontained
in storage means 3example Bh RFACHIER tBE3damisians kpiveante stensvei(k00aanstishl EHlhare made

automatically by a BB‘%qfe@Qh%%/Wﬁ\iPrHE@ &fg’ﬁ%[gn device 8 which may itself be integrated into the
ES).

manufacturing execution system In other words, the manufacturing execution system
(MES) is functionally connectelfidMR2sulfsstalls SFRed &y e@cﬁ?ﬁﬁﬁ?@rﬁ FLR I hé Adstrate
storage means 3, tiesisehaibatibitd thiespie imedrisriexaite gasttmargsisad Smee s, thadey theent
decontamination statians 6opBa 7decontanfih&tiprogi@atiosdvedrindds extiveution de\doefoaorteinsr

instructions for gengratiggand scpBinG el sisusignals that come from the gas analysis device(s) 5,

instructions for making acomip%rison between the analysis sigpal anﬂqgr s%t hreﬁhpd. alyqﬁ such as
. . . .Ite{neas%lre vauePam IS, gredter than third threshold, lim 3, the
lim 1, lim 2, and lim 3, and instructions for controlling the transport means 4 and the storage’'means 3 as a

function of the resuPPSfiHEUAMP&RRSH. decontarg g it dJertHesRERBMY h YRRy Hi the
inventive substratethamdirig device eitamaiefanttier dbguravidetbtinat the program saved in the execution
device 8 contains an algorithpa that sigHilpRsdhe éaceseeablechnaardy alitiensaithintthersjidestrate
storage and transpgg%)g?( as a function of the analysis signals. This simulation can involve the chemical
reaction capabilities of the contaminant gases, the possible presence of an multiﬁile contaminants, the

nature of the substrates presEt IRARSIBIRYS AP bR jpipediately after clea

has just been closed again and therefore mainly contains air from the clean room. It

ng, as the box

is necessary to wait at least 2 hours.

After open decontamination, the storage and transport box may potentially
be filled with a batch of substrates and sent again to the gas analysis device 5, to
decide whether to send it back to the atmospheric storage means 3 or to the internal
decontamination station 6.

Storage and transport box containing substrates having ultrasensitive
surface and which cannot withstand the atmosphere must be stored in a vacuum
throughout the waiting time. In this case, intermediate storage is provided within
vacuum storage means 30 depicted in Figure 2.

In the event that storing a storage and transport box in atmospheric
storage means 3 exceeds a maximum predetermined waiting time, it may be
provided to automatically place the storage and transport box back into a gas
analysis device 5, to verify that the exaggeratedly long storage time has not increase
the contamination past a maximum permissible value.

In this case, it is advantageous to provide a gas analysis device 5
integrated directly into the storage means 3 as described, for example, in Figure 4:
an inlet load lock 3d containing a gas analysis device 5a is distinguished, making it



It is understood that the decisions made must take into account the nature of the substrates to be treated,
and the succession of steps that the substrates undergo, as these steps determine whether
contaminating bodies are introduced. Thus, when qualifying a new product to be manufactured, learning
will be necessary to determine the limits lim 1, lim 2, andllim 3 past which decontamination or reject
operations are necessary, meaning past which defects may appear on the manufactured product.

With respect to the determination of the thresholds lim 2 and lim 3 in particular, a statistical analysis may
advantageously bepegsmictechAiqngallatibe s @@ piyraterage aadsisanpxdexasiitedhe semigenductor
manufacturing plant,1isd¥w considered, their respective concentrations of critical gas are measured, by
calculating their mean M and their standard deviation a. The value lim 2 may, for - 1 6 - example, may be

chosen as equal to: lim 2 = N+ %weme'ta%é\%ﬁmw@ernemb%smwﬁ ShESEPa3eHUALo: i 3 =

M + 6a. The E}osmve effect ternal vacuum degont mination ha been n

manufacturing elec Sﬂ?cac%ﬂ%a ¥naet%l?%rf)é(_]/esl§v8 t\ﬁe whe CH‘{?.% (—‘hc%eraaa'n'ésﬁ}ﬁen they
are filled with copp&f '@F?Sfﬁtﬁﬂdﬂ%%ﬁdb‘l’é‘#fé%ﬁﬁ&?’fﬂﬁ‘iﬁ@”tﬁés\'ﬁﬁ‘t Mﬁ@hfter etchlng. These problems
are due to the presence of fllontatedsgdectes whicliaiagas thesutisiraystean MBS piesenrteraiihumidity in

the clean room. Bym%m@w%&w&&%&@%iﬂ@t@&h pieneiehingihe diss o the:csystalaido not
appear, even if the waégtlmrﬁ afrggr va UK PHLE %% hﬁor%n'es %Q Eot%ren %rgﬁg,tSISg!eaE%rglexmlllty in
t

choosing how to move batches of su strates as ation of storage ma e Inc eased Wlthout risk of

contamination.  2neripe SEEATIRANAIGR R b the embodiments that have been explicitly
described; rather, it includes Erey Madsrionseand getia irenidies WhkicetBeqeishfizspeetionsskied in the
art. - 17 - CLAIMSdknardgvicadar sandiing sidsiialgssviligiiar s@aicnekidlommasudaetuiag gkant having
substrate process'%ﬁ%’(@”@“ﬁ&rﬁ%&% AP MWQE&U@%&QHQQQ@Q%Q &nd

manufacturing executloq sxste ncrllonal Iated Wltq t e SLébstraJe Pﬂroges& gt rug{’gggt% with the

substrate storage rﬁeans an HQ%I’] ﬂ'\llg Su S f"ransport means comprlsm

controlling the transport means 4 and the storage means 3 as a function of the result
of this comparison.

To further increase the flexibility and reliability of the inventive substrate-
handling device, it may further be provided that the program saved in the execution
device 8 contains an algorithm that simulates the foreseeable change in pollution
within the substrate storage and transport box as a function of the analysis signals.
This simulation can involve the chemical reaction capabilities of the contaminant
gases, the possible presence of any multiple contaminants, the nature of the
substrates present in the storage and transport box.

It is understood that the decisions made must take into account the nature
of the substrates to be treated, and the succession of steps that the substrates
undergo, as these steps determine whether contaminating bodies are introduced.
Thus, when qualifying a new product to be manufactured, learning will be necessary
to determine the limits lim 1, lim 2, and lim 3 past which decontamination or reject
operations are necessary, meaning past which defects may appear on the
manufactured product.

With respect to the determination of the thresholds lim 2 and lim 3 in
particular, a statistical analysis may advantageously be conducted. A population of
empty storage and transport boxes in the semiconductor manufacturing plant 1 is
now considered, their respective concentrations of critical gas are measured, by
calculating their mean M and their standard deviation o. The value lim 2 may, for



- at least one substrate storage and transport box that is transported by the transport means and stored in
the storage means, - at least one gas analysis device of the gases forming the internal atmosphere of the
substrate storage and transport box, which produces analysis signals representative of the quantity of the
critical gas that is able to generate molecular contaminati@n, which is present in the storage and transport
box, - an execution device which pilots the transport means and the storage means, with the execution

device comprising instructions for detecting a molecular decontamination need as a function of analysis

signals emitted by thegarR ansdysisedenvieenZad slpuacaacoardingite siimnk, whesdim thenexecistion device
is incorporated intogfie maniackying xeeution Astem- 3= Mdeyice according to one of the claims 1 and

2, wherein the program saved in the execution device contains: - instructions for producing and scanning

the analysis signals, - InstrucHQns {0kiGarbHOg QidGATRALSAM RRIYAEMINSBAANSISSGNALANd

recorded threshold values, - instructions for piloting the transport means and the storage means
depending on the A0 ST AN SMBSREATIK Gdbiee AR5 MG 15 Fdris 2eWRERM AR i etram saved
in the execution dedfeSfGRPErAAENYEIAG Aty garithiadorEinearRRTg ehe RIle3beapeRisafganpear
contamination withidutivg) sthbstrate ttar safec artctiagspgor deopaslarisnetonioé aoalysipsEsgrals, ofthe

instructions for pilofipgriadErssRAEs MARASRE IR SiaReatB)eMISIRE 1RSSR Tl i AfdAe inimelation

result. clean room. By using internal vacuum decontamination, after etching the lines, the

crystals do not appear, even if the wait time after vacuum-purging of the box is 20
hours. The result is greater flexibility in choosing how to move batches of substrates,
as the duration of storage may be increased without risk of contamination.

The present invention is not limited to the embodiments that have been
explicitly described; rather, it includes any variations and generalizations within the
reach of a person skilled in the art.



-18- 5. A device according to one of the claims 1 to 4, wherein: - the device further comprises at least one
internal decontamination station which contains a vacuum when closed in order to internally
decontaminate at least one transport and storage box, - the program saved in the execution device further
contains instructions for detecting an internal decontamirdtion need of the storage and transport box and
to command the transport means and internal decontamination means in order to ensure the internal
decontamination of the storage and transport box. 6. A device according to claim 5, wherein the program
saved in the execug?[ IRI/%vice further contains instructions for ordering the analysis of the gases in a
storage and transport boX at the outlet of a substrate processing equipment, to convey the storage and
transport box to the storage means if the level of a critical gas measured by the gas analysis means, is
less than a first preletermin& Y52 HANANLING &' BRYFES YHE'G18ragR SRy HARS PR PR mal
decontamination station cdreimgngsabsiateimpides singasenew ek of eviteiadigassiorgusatenehas said first
predetermined threshold. T AsiaviceasRABHNGHeABe ahie £1aimnddadikPMRdsingn- aaast one
open, thermal decontamin?tioq. srt]aﬂ'onrclopt inir.‘lﬂ z%hvacu%;)ﬁ Irf(;[)r thg open decon.tamirq{ition.t%f ﬁ;[ least one
empty storage and transpoHrbCo'% 2 e%?o%ra%' Saved in the exebution device tinher contains '
instructions for detecting aR4spBateth&faiagelectnamiARtonHBeditv SNRSHH akalFRUhdMEPBFdering the
transport means and opendegaidiagination means in order to ensure the open vacuum decontamination
of the storage and transport box, or in order to ensure its quarantining. 8. A device according to claim 7,

wherein the progranfs!8AstiGRasERskEte fi e HiRTTePLRMatRalSIRRSRAE fonolifeliRBSRASt analysis
of the gases in an emptp stodagwaho trenspagdoeafier a waiting time following its being cleaned, to

convey the empty StaragesedHdTgasRAEIRIX #ARNP RS iR TehARGOMEMIBATN R SialpREedRINING a
vacuum for desorpyen fora perod gf time L%%fj W&%é&ﬂé’%éﬂf tﬂr}]%i@hﬁaé%ﬂﬁﬁcjé‘éveiﬁ?s%”t&a%gﬁs in the

storage and transport box is between a second predetermined threshold and a third predetérmined

threshold, and to cOFRETTAR NG AGE &M AR SENE TR #7° JPRhISHRBIT 88RERIENTRIRY Station

containing a vacuufgefgmination, which is present in the storage and transport box,
- an execution device which pilots the transport means and the storage means, with
the execution device comprising instructions for detecting a molecular
decontamination need as a function of analysis signals emitted by the gas analysis

device.

2. A device according to claim 1, wherein the execution device is incorporated
into the manufacturing execution system.

3. A device according to one of the claims 1 and 2, wherein the program

saved in the execution device contains:

- instructions for producing and scanning the analysis signals,

- instructions for carrying out a comparison between the analysis signals and
recorded threshold values,

- instructions for piloting the transport means and the storage means depending on
the result of this comparison.

4.A device according to claim 3, wherein:

- the program saved in the execution device further contains an algorithm for
simulating the foreseeable change in contamination within the substrate storage and
transport box as a function of analysis signals,

- the instructions for piloting the transport means and the storage means act as a
function of the simulation result.



- 19 - desorption for a period of time greater than 10 hours if the measured level of critical gas is greater
than the third predetermined threshold. 9. A method for handling substrates within a semiconductor
manufacturing plant, comprising the steps of: - distributing the substrates into batches each contained
within a storage and transport box, - analyzing the gasesl Bi-the internal atmosphere of a storage and
transport box, - selectively directing the storage and transport box to a storage means or to a

decontamination station as a function of the result of the gas analysis. 10. A method according to claim 9,
wherein, after a step of prot€8¥iRg 210 SIBRIGL ARA AR SFIMDHbICIE d¥IKRmInated in a vacuum while

closed if the measurggLigycl.of flicabas. it e il aALAARRNSIE AL SIRIRLE.ADY ARRPOTt box

is greater than a first predetermine | 11. A method _accordllng to claim 9, Wherleln, after a step of
processing, the stoFgg@'ﬁﬁoatr"aﬁ%'Hmt%'b%{'@ QERO R ML Y HemAM RRAMRTR & RHPEShEREd of time
less than 5 hours ifttARSRRERBIFEICIAGEI 5P critical gas in the empty, closed storage and transport box is,

after a wait time longerehatogdrousaybetive einea secnitidrprésietermiribel thxethiokl antractioind for
pred.etermmed thre&&@ls{ir@%fmt@rmr&é@mtym%@&g%Qaa& 1 hasrsy %ﬁ_tﬁj tPaRasuHashleNRl % critical
gas is greater than the thll’% sl edg:termln?d threshold. :Ln%ér,ﬁarln thod accor ing rtnoeone of th%crlatloms 9to

._comma ransport megns ,an econtamina . NS 1n_ orde
11, further comprising a spep ofalearnlﬁg in'order to determine the permlssﬁﬂe IS past which defects

may appear in the ﬁ%&[ﬁ:fg%%ﬁmﬁb?ﬁ@ﬂt?miﬂﬁ‘e‘fﬁm F8/RHRENEASECE 8y to one of the claims 9
to 12, wherein the glep of anglyz1ag,ihe 4ases 18 teial AmesRagre0ka e RdRANL LGsPOrt box is

carried out periodically during its storage In the storage means. _ _ _
device further contains instructions for ordering the analysis of the gases in

a storage and transport box at the outlet of a substrate processing
equipment, to convey the storage and transport box to the storage means if
the level of a critical gas measured by the gas analysis means, is less than
a first predetermined threshold, and to convey the storage and transport box
to an internal decontamination station containing a vacuum if the measured

level of critical gas is greater than said first predetermined threshold.

7. A device according to one of the claims 1 to 6, comprising:

- at least one open, thermal decontamination station containing a vacuum for the
open decontamination of at least one empty storage and transport box,

- the program saved in the execution device further contains instructions for
detecting an open, thermal decontamination need involving a vacuum and for
ordering the transport means and open decontamination means in order to ensure
the open vacuum decontamination of the storage and transport box, or in order to
ensure its quarantining.

8. A device according to claim 7, wherein the program saved in the execution
device further contains instructions for ordering the analysis of the gases in
an empty storage and transport box after a waiting time following its being
cleaned, to convey the empty storage and transport box into an open,
thermal decontamination station containing a vacuum for desorption for a
period of time less than 5 hours if the measured level of a critical gas in the
storage and transport box is between a second predetermined threshold and
a third predetermined threshold, and to convey the storage and transport

box into the open, thermal decontamination station containing a vacuum for



219 -
desorption for a period of time greater than 10 hours if the measured level of
critical gas is greater than the third predetermined threshold.

A method for handling substrates within a semiconductor manufacturing
plant, comprising the steps of:

- distributing the substrates into batches each contained within a storage and

transport box,

- analyzing the gases in the internal atmosphere of a storage and transport box,

- selectively directing the storage and transport box to a storage means or to a

decontamination station as a function of the result of the gas analysis.

10.

11.

12.

13.

A method according to claim 9, wherein, after a step of processing, the
storage and transport box is decontaminated in a vacuum while closed if the
measured level of a critical gas, in the internal atmosphere of the storage
and transport box is greater than a first predetermined threshold.

A method according to claim 9, wherein, after a step of processing, the
storage and transport box is decontaminated in a vacuum while open for a
period of time less than 5 hours if the measured level of a critical gas in the
empty, closed storage and transport box is, after a wait time longer than 2
hours, between a second predetermined threshold and a third
predetermined threshold, and for a period of time longer than 10 hours if
said measured level of critical gas is greater than the third predetermined
threshold.

A method according to one of the claims 9 to 11, further comprising a step
of learning in order to determine the permissible limits past which defects

may appear in the products manufactured by the method.

A method according to one of the claims 9 to 12, wherein the step of
analyzing the gases in the internal atmosphere of a storage and transport

box is carried out periodically during its storage in the storage means.



