1 METHOD FOR TREATI NG A TRANSPORT SUPPORT FOR THE CONVEYANCE AND
ATMOSPHERI C STORAGE OF SEM CONDUCTOR SUBSTRATES, AND TREATMENT

STATI ON FOR THE | MPLEMENTATI ON OF SUCH A METHOD TECHNI CAL FI ELD OF
THE | NVENTI ON 5The present invention relates to a nethod for treating
transport supports for the conveyance and at nospheric storage of
substrates, such as transport pods for skem conductor wafers or
reticles, with the transport supports having possi bly undergone pri or
cl eani ng usi ng a l iqui d such as washing with pure water.
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damagi ng them In the semiconductor manufacturing industry, these pods are used to
15 transport the substrates, such as semiconductor wafers or reticles, from one device to
another, or to store the substrates between two manufacturing stages.

A distinction is made in particular between front opening unified pods
(FOUP) for transporting and storing wafers and bottom opening standard mechanical
interface pods (SMIF pod), "open cassette” pods, Reticle SMIF Pods (RSP) for the

20 transport and storage of reticles, pods for the transport of substrates for the solar
industry.

These transport pods are made of materials such as polycarbonate, which
may in certain cases concentrate contaminants and in particular organic, base, amine,
acid and dopant contaminants (AMC), which may result from the manufacturing of

25  transport pods and/or their use.

Furthermore, during the manufacturing of the semiconductors, the transport
pods are handled, which leads to the formation of pollutant particles which become
lodged in the walls of the transport pods, thus contaminating them. The particles
adhering to the walls of the transport pods can then come loose, falling on the

30  substrates stored in these pods and damaging them.

Regular cleaning of these pods is therefore planned, washing them with a
liquid such as deionized water. This washing stage, which lasts between 5 and 7
minutes, is followed by a much longer drying stage (between 5§ and 8 hours) including



Regul ar cl eaning of these pods is therefore planned, washing them
with a liquid such as deionized water. This washing stage, which

| asts between 5 and 7 mnutes, is followed by a nuch | onger drying
stage (between 5 and 8 hours) including 2 for exanple a phase in

whi ch the transport pods are heated by convection of hot air heated
by infrared radiation, and centrifuged, %ollowed by a phase in which
the transport pods are left in the open air. Resi due of
cleaning fluid and nore particularly water vapor are nmgjor 5

cont am nant SfoWeke?rﬁblé'%e;?uag? P &hick %Vﬁéiwsgﬁmﬁoaﬁ é@%%ﬁgﬁé«{h&aétiﬂﬁ oyl &6

stage is that it I's no fective enou > tenperature
of the air fligateytinfriedadietonapd conriuged. falipwedibx @ Phase i hich the trgngport

necessary t opqé@rdlefl #MBlopéh dine material making up the transport pod
and to avoid it becaom ng deforned, making it unsujtable for robotic

use. Such a tenper aReF®q &f cigaRng ditish apdine'e RASHRHAEY Avater NgPYr IR JiaiPT

liquid. 5 contamindntk@Mitis Reed th®e ksthdledon speed of the centrifuged
transport pods is limted so as not to create new contam nating

particles. Water resjidue fhen r ins. tr ed in .the |ls of the

Pods. The dryi ng | <7 Seedvanaes S4he g AR Suibath ARt HBeiePordthcpor
pods have a conpl exTigelemperajure obtht airfortgatimghy ctemekctian éslimitedi to 180 since
difficult ta,access.and which fo eas. which t um di t .
ot her for ei ghenagraey v Sahadi e rERRalaeive i B st ol sl yon
not all const becomirighdeferaed, making ih onsuitablg fgyramtis use. Hudh iattempsgratuee shben
certain d LI M dmes in 20 the open air than

ot hers. %rf‘ﬁéfo%?er&“é‘%r g‘lien'%%%qgé]\%ﬂllt“ s are as new, while others have
al ready been handl eldkeyfise theaatation speed of thecentdfugen anspory pedsdie limitedsp as

after a Ionq]oigeérgatgﬂeﬁ,lggntg,m,gﬁ@ Igamcq‘&(tai n transport pods remain
danp.

Water residue then remains trapped in the walls of the pods.
The drying is also noted as being inconsistent.

15 The transport pods have a complex geometry, containing many dead areas
which are difficult to access and which form areas which trap humidity and other foreign
bodies.

Furthermore, the ftransport pods do not all come from the same
manufacturing process, and it may be that certain pods require longer drying times in

20 the open air than others. Furthermore, certain pod walls are as new, while others have
already been handled often and present a more porous surface.

Even after a long spell in the open air, certain transport pods remain damp.

Furthermore, drying in the open air requires the fransport pods to he
immobilized for several hours. On average, five to eight hours are required for the
25  desorption flow of the walls of the pods to reach a sufficiently low and acceptable level.
Manufacturers therefore plan the installation of large drying rooms in which
the transport pods are stored while waiting for them to dry completely.
Likewise, large fleets of transport pods are required.
The installation and logistics management of these clean rooms, where the
30  cleanliness, temperature, humidity and pressure of the atmosphere must sometimes be
regulated, constitute a major and expensive invesiment.
Furthermore, the increasingly demanding contamination criteria oblige the
manufacturers to increase the cleaning frequency of the transport pods and therefore to



Furthernore, drying in the open air requires the transport pods to be
i mmobi li zed for several hours. On average, five to eight hours are
required for the 25desorption flow of the walls of the pods to reach
a sufficiently |l ow and acceptable | evel. Manuf act urers
therefore plan the installation of |large drying roons in which the
transport pods are stored while waiting for themto dry conpletely.

Li kewi se, large fleets of transport pods are required.
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not contain interfering electrical charges.



4 DI SCLOSURE OF THE | NVENTI ON The ai m of the present

i nvention is thus to propose a nethod and a treatnent station for
transport supports, which considerably inprove and accel erate the
renoval of foreign bodies, in particular nolecular contam nation
conmpounds (AMC, 5 VOC) and/or humdity after a washing stage, used
to reduce their imobilization time and fo ensure satisfactory
cleanliness of the walls of transport supports. I n
practice, the invention ains to ensure treatnent in under 10 m nutes,

w t hout degradi ng or deform ngsthesLRETHFOPHE INENPAON, and w t hout
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clean transport support in the required time, in other words in under 10 minutes, without
degrading or deforming the transport support.

20 To reach as short a treatment time as possible, of under 10 minutes
approximately, the aim is to reduce as far as possible the gaseous pressure to which
the surface to be treated is subjected. However, too low a pressure accelerates the
evaporation and simultaneously lowers the temperature of the liquids, and it is essential
to avoid the solidification of the liquid foreign bodies to be removed, since such a

25  solidification considerably extends the time taken to remove these foreign bodies, and
makes it near-impossible to detect the end of the treatment, meaning that the quality of
cleaning obtained is not satisfactory.

To avoid such an inopportune solidification, during the method of the
invention it may advaniageously be ensured that the subatmospheric pressure remains

30 greater than the pressure of the triple point of the diagram of the phases of the liquid

foreign bodies to be removed.



Sinultaneously it is of interest to increase the efficiency of the
infrared radiation in order to place the foreign bodies to be renoved
at a sufficiently high tenperature to avoid their solidification,
while nmaintaining this tenperature bel ow a pernissible tenperature
limt beyond which the transport support may be degraded, for 5
exanpl e by a deformation nmaking it unsuifable for robotic use, or for
exanpl e by a structural nodification of the material making it porous
and sensitive to pollution. For this reason, the infrared
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around the pressure setting and maintain it at that level.

30 As previously indicated, one of the difficulties in removing the foreign bodies
lies in the complex shape of the transport supports. This complex shape includes trap
areas or recesses in which foreign bodies can accumulate and thus become very
difficult to remove.



At the end of the treatnment, a conditioning stage can advant ageously
be included during which the surface to be treated is subjected to a
progressive drop in 10 tenperature to around the anbient tenperature
and to a simultaneous progressive increase in gaseous pressure to
around the atnospheric pressure with injection of a clean gas flow,
free fromforeign bodies to be renoved. ¥he clean gas flow is used,
during this stage, to saturate the surface area to be treated
wi th clean gas nol ecul es, which then avoids the treated surface

becomi ng 15pol | ut ed a3 Rl %@%&Eﬂ@é#&ﬁ%é%&@é QR dAn HeHlfier

effect during the ris ressu
cl ean gas f| oedusedby dlcmmfgt ag@wm whitiea loneiized gaseoas How Isi itjected clpse tovat

speed, for if%gpbﬁe Qﬁéag\wé}e 4o l'lsohoﬁﬁeﬁ O\;'V@‘rt\g?péi‘f Hfﬁﬁ'@%ﬁa%e Rb %%Sthﬁa?ed G\

widely distr ed to ow a us avold
creation of |Q$ﬁbﬁeﬂ@aﬁwséh@cq°ﬂ@§@fﬁ§ it the gemelay 6 thamgllutart W?‘ﬁﬁ ahtea trap

of pol lutgnt spar rcb:‘\‘sild%‘f'ably reducm thé"'(rbﬁlrréHPhné ?@ﬁé@ﬁ&@%y%ﬁ%ﬁﬁﬂe be
St

flow but at a_ | ow speed eam phase 1's evacuated cl oSe

liquid resi doWegenpichaliua, ﬂhpéﬂiieab@tlgamﬁfeo%fieam@eam§llwus t@rﬁrera@rewt ﬂme to be
t her eby accel&atd fughéi@t r eat nent . For econom ¢ and
safety reasons, at the end of the subatnospheric process, 25 nitrogen

Svant ageous. enbod Abite oat phiHe matpentan Rt HasP G Evartaveously be
represent at i meludéd tibkng Whitly e sirfatd @ bo treatgd isosubjeetedf toenpiobessive B@pdn
to betre1 i.s .i.nterrupted

oo esentil | Rty drbyil IR miidet BhBRIE S5 JL S ubifarenrs, pragressivs

effective tr éatezsain gaseobe pessure dal aroudd e agnhospleericrppedsmeEnwitt djeckien of a

actual condi pport before the
treat nent. Elegﬁﬁasuﬁoggfrgéﬁgmng%géqﬂﬁﬁa é%%%gééﬁ gt I ve paraneter may be
the wei ght of the tThesleon pasigwisiused, dunmgw@lsanet totsatusate Hemsutiacy arse to

AMC. 2t the OHe kg huih ook Y YBELIR. wAEn YAR HABE MNP SlifRe bcdrify

seal ed chanbe to anot aspect
i nventi odSpl aﬂblterdoagaen by thesabientalmp ?retth@aghﬁrﬁpogs%lﬁﬂmﬁ dugng thegise in

conveyance apgssir@bAdtetboltgbstrates, containing:

The clean gas flow should advantageously be chosen at a sufficiently low
speed, for example below 0.4 mfs at around atmospheric pressure, but widely
distributed to allow a high flow rate, thus avoiding the creation of interfering electrostatic

20 charges and the entrainment of pollutant particles.

With such a considerable gaseous flow but at a low speed, the steam phase
is evacuated close to the liquid residues, and the liquid-sieam balance is thus shifted,
thereby accelerating the treatment.

For economic and safety reasons, at the end of the subatmospheri¢ process,

25  nitrogen or air should preferably be used.

According to one advantageous embodiment, a parameter can be measured
which is representative of the removal of the foreign bodies from the surface to be
treated, and the treatment is interrupted once the representative parameter reaches a
reference value.

30 In this way, an effective treatment can be ensured, adapting the treatment to
the actual conditions presented by the transport support before the treatment.

For example, the representative parameter may be the weight of the
transport support, or the quantity of humidity or AMC at the outlet of the vacuum pump,
or the gaseous pressure in the sealed chamber.



- a seated chanber intended to be connected to punpi ng devices and
suitable for receiving at | east one transport support with a surface
to be treated, 5- at |east one source of infrared radiation, suitable
for subjecting said surface to be treated to infrared radi ation, -
control devices suitable for controlling the punping devices and the
source of infrared radiation for subjecti’ng said surface to be
treated to the conbi ned action of a subatnbspheric gaseous pressure
and infrared radiation. 10Such a station is used to inplenent the
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supports to be treated, of a low thickness, one face of which is subjected to said
20 infrared radiation, and the opposite face of which is in contact with a temperature probe,
In this way, the temperature senser can be indwelling in the sealed chamber,
and it does not need to be moved or wired during the stages for inserting or removing

transport supports in the sealed chamber.
The temperature of the test layer is in principle very similar to the
25  temperature of the surface to be treated and, due to the low thickness of the test layer,
the temperature probe can measure a temperature very close to that of the surface to

be treated.

Preferably, the control devices should include an infrared control program,

which examines the temperature data produced by the temperature sensor, which

30 triggers the power supply of the infrared radiation source when the temperature
measured by the temperature sensor is lower by more than a pre-determined difference

than a temperature sefting, itseif lower than a maximum permissible temperature
threshold, and which interrupts the power supply of the infrared radiation source when



the tenperature nmeasured by the tenperature sensor exceeds said
tenperature setting by nore than a pre-determ ned difference.

The treatnment station is thus used to naintain a tenperature as cl ose
as possible to the maxi num perm ssible tenperature threshold, to
further reduce the 5 treatnent tine. It is beneficial for
the source of infrared radiation to be ale to irradiate essentially
the surface areas to be treated containing foreign bodies to be
renoved, in particular concave areas and other trap areas.

In practice, {dghsbaffe mfeQ&:récPWtﬁ@lt)ﬁpé?’%lPﬂé%ﬁ&r%%geaé 548 téﬁ?aé_réofg@gééﬁﬁg
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station may include at | east one electronic scale 25 positioned to be
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According to one advantageous embodiment, the treatment station may
20 include devices for measuring a parameter representative of the removal of the foreign
bodies from the surface to be treated, and it may be planned for the control devices to
be suitable for interrupting the treatment when the representative parameter reaches a
reference value.
In practice, the treatment station may include at least one electronic scale
25 positioned to be able to measure the weight of at least one transport support and to
produce a weight signal, and means of processing the weight signal to deduce from
said weight signal the end of the treatment stage.
The scale may contain an electrical feedback circuit containing at least one
compensation winding placed in a magnetic field of permanent magnets so as to be
30 able to generate electromagnetic compensation when a transport support applies a
force to said scale.
As an altemative, the treatment station may advantageously contain a
humnidity andfor AMC sensor at the outlet of the vacuum pump of the pumping devices,
and/or the pressure gauges of the sealed chamber.



9 The treatnent station may have ot her characteristics,

whi ch may be taken separately or in conbination, in particular: - a
gasket placed on the periphery of an opening of the chanber, opposite
a closing cover of the chanber, and including at |east one cylinder
suitable for conpressing the 5gasket in the closed position of the
chamber, - a device for danping the vibfations placed between a

| owner face of the frame of said station and the floor, - a control
device for the gaseous species containing a derived excitation cel

connected to the chagbejeafiich SaMlrra) v Bine! BRHASRAAC N8 bettdien

antenna suitable for toformng a plasnma inside sai

The t r eat men€eraraiely §n incRmbingkem yRastictlabe connected to equi pment for

cleaning a trangERRétiplsddBRA the Perighedy il dibsbning UMl Bidithe SHRBEIREa ERsing
convey the transport support trom said cleani n% equi pnent to said
treat ment st §PYpAT the chamber, and including gt {eagteie; yindsr giabig iy eanArgssing the

treat ment seqyagkeEiRtheAceaipakitiéh & thedghariBed SPUNP and at | east one
treatment station as described previously., SUMVARY DESCRI PTI OF, TH
DR NG+ el dRtiod For BB i, TP RS ] bERAPAGIOVT IR R APIS oS4
becone appar etationg@@the flietj ng t he description of the invention,
produced in connection with the attached draw ngs.. in 2 Lch: -

Pl qure 1 1o SRPROR kbt ife kol Heriss GritpEifa Abetyed R EMBh 59} appgpied
accordi ng totoothe emdntar reedt contairtide ah nelesttormagnetic éxcijatioa antermaasuitable for

per spectiye gi Vi f. nt station in the open position,

accor di nglxt o%gﬁg’ggrpg%gﬁﬁﬁﬁqé%?&§% I nvention, 25- figure 3 represents

an overvi ew di agramTbé trdaément exiation n¢ans fuathieamore rbef icgnineeted, to equipment for
cleaning a transport support with a liquid, containing a device to convey the transport

support from said cleaning equipment to said treatment station,

The invention also applies to treatment equipment containing a vacuum
15 pump and at least one treatment station as described previously.

SUMMARY DESCRIPTION OF THE DRAWINGS

Other advantages and characteristics shall become apparent upon reading
the description of the invention, produced in connection with the attached drawings, in
20 which:
- figure 1 is a flow diagram showing the different stages of a method according to one
embodiment of the invention,
- figure 2 is a perspective side view of a treatment station in the open position,
according to one embodiment of the invention,
25  -figure 3 represents an overview diagram of the treatment station in figure 2,
- figure 4 represents a graph of the evolution of the measured weight of a transport
support according to the time when placing in a vacuum,
- figure 5 shows the water phase diagram,
- figure 6 shows the curve for the absorption of infrared radiation by water;
30 - figures 7, 8 and 9 show, as a front view, rear view and a cross-section side view
respectively, a temperature sensor according to one embodiment of the invention,
- figure 10 shows in diagram form the operation of the temperature sensor of figures 7
to 9, and



- figure 4 represents a graph of the evolution of the neasured wei ght
of a transport support according to the time when placing in a
vacuum - figure 5 shows the water phase diagram - figure 6 shows
the curve for the absorption of infrared radiation by water; 30 -
figures 7, 8 and 9 show, as a front view, rear view and a
cross-section side vi ew respectively, a lenperature sensor accordi ng
to one enbodi nent of the invention, - figure 10 shows in diagramform
the operation of the tenperature sensor of figures 7 to 9, and 10 -

figure 11 is_aglrkN® iglh aeadMgrarh HﬁétFa%Flé 2 JahRstionsin ﬁerrh@aﬁad.at.ohntfehﬁéﬁa%re

radi ati on, tenperature and pressure during the hod. DESCRI P
THE PREFERREBNMERISSBIRENTS hemefede at t ached f i gures i denti cal
el enents are given the sane reference 5nunbers. For reasons

of clarity, the stages of the nethod are nunbered starting from 100,

and the el enments of th®ESCRIPTIOND®RTHEPREFERRBOEMBODIMENTS
Figure 1 shows a flow diagramof a treatment method (inside the

rectangl e 100 in daghgd.lbpesly 6. 8. LEAREAGInSHPBE Sind e W referenge

conveyance and storage 0 d app i es
to a tranﬁpomumbupport 1, as shown in figure 2, which may for exanple

have previ ously und%g%asorgoqfefa §npises o ihg%éihoasé%?xuﬁ\ﬁe%%m% from

wi th deioni zed wat er accor 1" shown iIn
100, and the elements of the station are numbered from 1 to 0.

Figure 1 shows a flow diagram of a treatment method (inside the rectangle
100 in dashed lines) of a fransport support for the conveyance and storage of
10  substrates.
This method applies to a transport support 1, as shown in figure 2, which
may for example have previously undergone cleaning with a liquid, such as washing
with deionized water according to stage 101 shown in figure 1.
The transport support 1 is a means for the conveyance and atmospheric
15  storage of substrates such as semiconductor wafers, reticles, thin films for the solar
industry.
For example, the transport support 1 is a casing 2 of a transport pod, a pod
door 3 and/or the transport pod itself. The transport pod may in particular be a unified
transport ped of the type FOUP, SMIF Pod, RSP or "Open Cassette”, or a transport pod

20  for substrates for solar sensors.

The method according to the invention is characterized in that it includes a
treatment stage, illustrated in figures 3 and 10, during which the transport support 1 is
placed in a sealed chamber 4 connected to a vacuum pump 5 (stage 102) and a
surface to be treated 1a of the transport support 1 is subjected to the combined action

25  of a subatmospheric gaseous pressure PSA through the vacuum pump & (stage 103)
and infrared radiation IR.

The treatment of the wallls allows bath drying to a satisfactory level after only
around ten minutes, and optimization of the degassing of the walls.

This treatment of the transport support 1 aims to remove, through drying and

30  desorption, the liquid residues and those in the form of steam, and sometimes even
certain solid residues, in particular of cleaning agents such as water.



The transport support 1 is a neans for the conveyance and atnospheric
15storage of substrates such as sem conductor wafers, reticles, thin
films for the solar industry. For exanple, the transport
support 1 is a casing 2 of a transport pod, a pod door 3 and/or the
transport pod itself. The transport pod rmay in particular be a

uni fied transport pod of the type FOUP, BM F Pod, RSP or "Qpen
Cassette", or a transport pod 20for substrates for sol ar sensors.

The net hod according to the invention is characterized in that it
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a sane treat nent | oW n eanl ng, t he trans
support s 1§ h#gdoreige bwgawebq remeve%f’om&:smei. iidbe case of water as the forefgn body

to be removed, the pressure PT of the triple point is 6 mbar (see figure 5).

To remove to an even lower level the degassing flow of the walls of the
transport supports 1, after removal of the liquid foreign bodies such as water on the
surface to be treated 1a, the transport support 1 can be subjected to a secondary

20  vacuum for which the subatmospheric pressure is lower than 0.1 mbar, and preferably
around 0.001 mbar.

It can therefore be planned, for example, to start subjecting the transport
support 1 to primary pumping then, when the required drying level is obtained, to switch
to secondary pumping.

25 According to the method, the transport support 1 is heated by infrared
radiation IR while transport support 1 is subjected to subatmospheric pressure PSA.

The transport support 1 is heated to a pre-defined temperature by the
infrared radiation IR.

The power emitted from the radiation IR is controlled by measuring the

30 temperature TM of the transport support 1 material, to avoid exceeding the maximum
permissible temperature TA of the transport support 1 material.

Figure 11 shows a preferred embodiment for the infrared heating process. In

this case, the infrared radiation IR is intermittent. It advantageously contains a
continuous initial stage E1 of setting the surface to be treated 1a to the appropriate

35 temperature. Then, the infrared radiation IR is alternately cut off and restored for



For exanple, transport support 1 is subjected to a primary vacuum for
whi ch t he subat nospheric pressure PSA is |ower than 1000 nbar, and
preferably around 100 nbar or around 10 nbar, with it being observed
t hat the subat nospheric pressure PSA renains greater than the
pressure PT of the triple point of the diagram of the phases of 15
the foreign bodies to be renoved. For exBnple, in the case of water
as the foreign body to be renoved, the pressure PT of the triple

point is 6 nbar (see figure 5). To renove to an even | ower
| evel the de | f : I r 0, r
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It is also possible to choose to have infrared radiation act on two or more
different wavelengths liable to be absorbed selectively by two or more types of
elements to be removed.

25 In practice, the infrared radiation IR may advantageously have an emission
spectrum with maximum intensities of around the absorption wavelength(s) of the
foreign body or bodies to be removed.

The temperature setting TC is advantageously greater than the ambient
temperature, and preferably around 50°C.

30 It is essential for the subatmospheric pressure PSA to be as low as possible,
but remain permanently higher than the pressure PT of the triple point of the bodies to
be removed, otherwise the liquid bodies to be removed may solidify and their removal
becomes very slow. For this reason, the gaseous pressure PSA can advantageously be
measured inside the sealed chamber 4 and compared with a pressure setting PC to

35  control, depending on the comparison, means of adjusting the pressure, such as a
pumping speed, a pumping conductance 46, a gaseous flow injection conductance 18,



10 surface to be treated la is nmeasured, and the infrared radiation
IR is controlled according to said test tenperature: when the
tenperature TM exceeds the tenperature setting TC by a pre-determ ned
di fference, for exanple one degree, the infrared radiation IR is

i nterrupted. Then, when the tenperature TM drops bel ow t he
tenperature setting TC by a pre-deterni nBd difference, for exanple
one degree, the 15infrared radiation is restored. The result is a
tenperature TM curve as shown in the tine diagramof figure 11.
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renoval becones veéry sl ow. For this reason, the gaseous pressure PSA
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temperature TM to around the ambient temperature Ta with injection of a clean gas flow
48, free from foreign bodies to be removed. The clean gas flow 48 (figure 10) is not
localized, in other words it must be distributed in the sealed chamber 4. The clean gas
flow 48 is chosen at a sufficiently low speed and widely distributed to allow a high flow

20 rate and avoid the creation of interfering electrostatic charges and the entrainment of
pollutant particles on the surface to be treated 1a.

It can be assumed that the time required for the treatment will be roughly
equivalent for pods of the same type which have preferably undergone the same prior
washing stage. In this case, the treatment can be interrupted following a pre-defined

25 duration characteristic of the type of transport support 1, from which the transport
support 1 is subjected to subatmospheric pressure.

According to one advantageous variant shown on the flow diagram of figure
1, a parameter is measured which is characteristic of the removal of the foreign bodies
from the surface to be treated 1a of the transport support 1 (stage 104), and the
30 evolution of this parameter is compared with a reference (stage 105), in other words a
reference value or a reference curve, which takes info account the type of transport
support 1.
The reference is characteristic of a satisfactory level of desorption of the
transport support 1, and therefore of the drying, and the treatment can be interrupted
35 when the representative parameter reaches the reference.



13 to bring the subat nospheric gaseous pressure PSA to around the
pressure setting PC and maintain it at that |evel. It has
been noted that a considerable acceleration in the treatnment can be
obtained by injecting a |localized gaseous flow 47 close to the trap
areas for the foreign 5 bodies on the surface to be treated |a of the
transport support 1. Such a localized ga¥eous flow 47 (figure 10)
favors the entrai nnent of the nolecules and particles in the vicinity
of the surface to be treated | a. Preferably the return to
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reference. few sccm), this measurement technique may lack accuracy.

Furthermore, when a gaseous flow 47 is injected into the sealed chamber 4,
25 the signal of the desorption flow may be drowned with that of the injected flow.

It is also possible for the method to contain an additional purge stage
comprising a purge gas filling operation during which a purge gas is introduced into the
sealed chamber 4, and a purge gas pumping operation during which the mixture of the
purge gas and the initial gas is extracted from the sealed chamber 4 by pumping.

30 According to another possibility, the characteristic parameter is the
measured weight of the transport support 1.

The value of the weight varies with the removal of the foreign bedies and
with the degassed flow of the walls of the transport support 1.

The measurement may preferably be started from the steady state of the

35 vacuum pump 5 to avoid disturbances to the measurement due for example to the



14 Each type of transport support 1 can be characterized by
a set of physical paranmeters such as the size, the material, the
structure, the geonetry. In particular there are unified types of
pods, such as an FOUP type pod, an SMF Pod, an RSP or "open
Cassette" type pod, or the transport pods for substrates for solar
sensors. 5 An increase in the pressurelin the seal ed chanber 4 can
then be planned to the atnospheric pressure as soon as possi bl e once
t he neasured paraneter is equal to or bel ow the reference.

The at nosph
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possibility, the characteristic paranmeter is the
To illustrate the efficiency of the treatment method according to the

invention, tests have been carried out on specimens placed in a sealed chamber 4 and
20  subjected to the different actions of the method.
In all cases, infrared radiation IR was used on the specimen.
The speed of the treatment was compared between a first case at
atmospheric pressure and a second case at a pressure close to the triple point of water
(10 mbar): the gain in speed was 67% in cases of a pressure close to the triple point.

25 The importance of comect mainienance of the pressure was tested, by
comparing an excessively low pressure (6 mbar) leading to the formation of ice, and a
correct pressure (6.7 mbar) ensuring the absence of any ice formation throughout the
drying time. The gain in speed was 57%. The effect of inserting a gaseous flow to
ensure the maintaining of the pressure was then researched, for the same pressure of

30 50 mbar, The insertion of a gaseous flow allowed a gain of 13% in speed, compared to
treatment without gaseous flow.

The effect of positioning the surface to be treated 1a in relation to the
inserted gaseous flow was then researched. It was found that by positioning the surface




measur ed wei ght of the transport support 1. The val ue of the
wei ght varies with the renoval of the foreign bodies and with the
degassed flow of the walls of the transport support 1.

The neasurenment may preferably be started fromthe steady state of
the 35 vacuum punp 5 to avoid di sturbances to the neasurenent due for
exanple to the 15 buoyancy experiencedlby the transport support 1
and to the flow novenents in the seal ed chanber 4. Figure 4
is a graph in which the weight P in grams is given on the ordinate
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seal ed chanb
hour, the residual degassing was 0.6 sccm.

This shows the synergy of a combination of the vacuum and the infrared
15 radiation.

According to the invention, and as shown in figure 2, a treatment station 10
is also ptanned for a transport support 1, for the conveyance and atmospheric storage
of substrates, for the implementation of a treatment method as described previously.

The station 10 contains at least one sealed chamber 4, preferably mounted

20 onaframe?7.

The sealed chamber 4 of the freatment station 10 is intended to be
connected to vacuum pump 5 pumping devices (see figure 3), and is suitable for
receiving at least one transport support 1, such as a transport pod for substrates, with a
surface tc be treated.

25 The treatment station 10 contains at least one source of infrared radiation
49, suitable for subjecting the surface to be treated 1a of the transport support 1 to
infrared radiation IR.

Figure 2 shows a treatment station 10 receiving four FOUP type transport
pods.

30 According to a first variant, the vacuum pump 5 is a primary vacuum pump.

Afternatively, the vacuum pump 5 can contain a condult intended to be
connected to a primary vacuum pump and a branch of the conduit upstream of the
primary vacuum pump, intended to be connected to a secondary pump, so as fo be
able to switch from primary pumping to secondary pumping when implementing the

35 treatment method.




20subj ected to the different actions of the nethod. In all cases,
infrared radiation IR was used on the speci nen. The speed
of the treatnent was conpared between a first case at atnospheric
pressure and a second case at a pressure close to the triple point of
water (10 nmbar): the gain in speed was 67% i n cases of a pressure
close to the triple point. 25 The inpottance of correct maintenance
of the pressure was tested, by conparing an excessively | ow pressure
(6 nbar) leading to the formation of ice, and a correct pressure (6.7

bar) ensuring the Asenag Qb 1 G FALERY GaddaOpolRe BAP Hal Bo
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vacuum wi th addi ti onal heating b?l/ I nfrared radi ation (50C) for 1
hour, the residual Asctadds segnwadhe diegaprehfigures 3 and 10, the sealed chamber 4

contains means of introducing clean gas 60, such as means of introducing dry nitrogen,
15 to set the sealed chamber 4 to atmeospheric pressure after treatment of the transport
support 1.

When the transport support 1 is a transport pod, it can advantageously be
placed open in the sealed chamber 4, so as not to deform the wall of the pod when
placing it in a vacuum,

20 For this, the treatment station 10 contains for example shelves 23, 25
intended to support each transport support 1.

As can be seen in figure 2, the treatment station 10 should preferably
contain a first series of shelves 23 on which the casings 2 of pods are placed, along
with a second series of shelves 25 on which the corresponding doors 3 are placed.

25 Advantageously, the second series of shelves 25 supports the doors 3 in the
vertical position in an internal recess 27 of the closing cover 11.

The shelves of the second series of shelves 25 also contain a locking tab 29
to hold the door 3 of the pod placed beneath it.

To limit the dimensions and to simplify the access o the transport supports

30 1, it is planned for the treatment station 10 to be suitable to receive the bulkiest part of
the supports 1 in the fixed part of the sealed chamber 4, and the second part in the
recess 27 of the closing cover 11.

The sealed chamber 4 also contains a door gasket 31 placed on the

periphery of the opening 9, so as to seal the sealed chamber 4 when the closing cover
35  11isin the closed position (not shown).




This shows the synergy of a conbination of the vacuum and the

I nfrared 15radi ati on. According to the invention, and as
shown in figure 2, a treatnent station 10 is also planned for a
transport support 1, for the conveyance and at nospheric storage of
substrates, for the inplenentation of a treatnent nethod as descri bed
previously. The station 10 contains at l®ast one seal ed chanber 4,
preferably nmounted 20 on a frame 7. The seal ed chanber 4 of
the treatnment station 10 is intended to be connected to vacuum punp 5

punpi ng devi ces (segisfdi@Highndd for@ﬁ@tréa‘fméﬁ%'sia%@ﬁ €0 i&&on’fa@:?@ﬂl%é?gn@t:yhnder
| east one transport support 1, such as a transport pod fo

substrates, 3 Preferakly Pngyraaticy Maunied fy &y artisyiaipn of; @atmrm 1%95#160?@3@
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subj ecti ng thg‘&*aaﬁﬁfﬁ?e to be treated la of the transport support 1 to

infrared radi® 4Fi gure 2 shows a treatnent station 10
recei vi ng four FOUPrd fuphert hﬁmothé gpdfg of dAerengiddgert O an fthd Spening 9,

variant, the vac
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connect ed t Greatnfnt satigh 4RCUUM punp and a branch of the conduit
upstream of the pr| M Yel@cuum pump. I pten t e connect ed a
sgcondary punp, %Q‘% 80%B,|f§r od "ldgﬁdﬁ%?ﬁqﬁ‘ﬁwf?ﬁrﬂﬁ%&%@ of
secondary puhq)hmgp V% es showl iefigurei2ng t he 35 treatnent nethod. 17

The, seal gd chamber b Ly GRERLL Al ipdliioh ) viduah3ns A, JPEsiahe

stainless steel to resis N a vac
an openi ng Yuigki3stis dsmplpenddl cenisistindfirstly of lagin 3G poaderably tdnnected to the cover

advant ageousyAPLbfdly 8fa Borspatinghdid 38 YPidtedlin the periphery of the opening 9
of the sealed chamber 4, outside the door gasket 31.
There should preferably be as many guides 35 as there are hinge

15  articulations, evenly spread along the side of the opening @ of the sealed chamber 4
opposite the one containing the hinge 13, and roughly at the same height as the
cylinders 33.

Therefore, when closing the sealed chamber 4, the closing cover 11 is first
guided and centered by the pins 37 on the opening 9 of the sealed chamber 4.

20 Once put in place, the actuation of the cylinder 33 is used secondly to pin
the closing cover 11 against the opening 9 and thus compress the door gasket 31,
sealing the chamber 4.

This layout is used to limit the shear consfraints on the door gasket 31 in the
position of the hinge 13.

25 Alternatively, it is planned to have at ieast two guides 35 of the ciosing cover
11, placed roughly symmetrically on the edge of the opening 9 of the sealed chamber 4
to center the closing cover 11 on the opening 9 of the sealed chamber 4.

in this alternative embodiment, it is also planned to have a pump 5
dimensioned to be able to compress the door gasket 31 simply by placing the sealed

30 chamber 4 in a vacuum.

In figures 3 and 10, the treatment station 10 also includes control devices
with a CPU 17, firstly to manage the placing of the sealed chamber 4 at subatmospheric
pressure (PSA) using pumping devices, and secondly fo control the source of the
infrared radiation 49. In this way, the treatment station 10 is suitable for subjecting the




5The cl osing cover 11 advantageously contains, on the front face 14,
at | east one wi ndow 15, nade of glass for exanple, allow ng an
operator to check whether or not a transport support 1 is present

i nside. A wi ndow 15 is advantageously planned at the hei ght of each
transport support 1. 10Furthernore, the front face 14 of the closing
cover 11 advantageously contains a towet?16 for signaling the
operating state of the treatnent station 10, and a display screen
(not visible) connected to a CPU 17 (figure 3) of the treatnent

station 10. gyface to be tt%%ﬁa‘a% 18 eSS Jct?c?‘n &iaaé!fbéfm&f)héric%éﬁusgpr@éggre

10, the seal ed chanber 4 contains nmeans of I ntroducihg cl'ean gas 60,
such as near®ddfrargdredigiRnilRg dry nitrogen, 15 to set the seal ed
chanber 4 to atnospheric pressure after treatnent of the transport
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In practice, the temperature sensor 50 may be produced as shown in figures
7 to 9: the temperature sensor can be a generally plane-parallel plate of a material
similar to the one which makes up the fransport supports 1 to be treated, for example
15  carbon loaded PEEK, around 60 mm long, around 20 mm wide, around 8 mm thick,
with positioning holes 51 and 52 for attaching it to the wall of the sealed chamber 4, and
with a blind hole 53 for inserting a temperature probe 54.
The blind hole 53 is blocked by a test layer 55, of a low thickness e (around
1 or 2 tenths of a millimeter), of which one face 56 is subjected to infrared radiation IR,
20 with the opposite face in contact with the temperature probe 54. The low thickness e of
the test layer 55 is used to ensure a low thermal inertia and a good reactivity of the
temperature sensor 50.

In practice, the CPU control devices 17 include an infrared control program,
which examines the temperature data produced by the temperature sensor 50, which
25  triggers the power supply of the infrared radiation source 49 when the temperature
measured by the temperature sensor 50 is lower by more than a pre-determined
difference than a temperature setting TC, itself lower than a permissible temperature
threshold TA, and which interrupts the power supply of the infrared radiation source 49
when the temperature measured by the temperature sensor 50 exceeds said

30 temperature setting TC by more than a pre-determined difference.

In the embodiment illustrated in figure 10, the transport support 1 is a hollow
transport box type element. In this case, the source of infrared radiation 49
advantageously includes at least one source part 49a suitable for insertion inside the
transport support 1 in the form of a box. The infrared radiation source 49 is thus as




To limt the dinensions and to sinplify the access to the transport
supports 30 1, it is planned for the treatnent station 10 to be
suitable to receive the bul kiest part of the supports 1 in the fixed
part of the seal ed chanber 4, and the second part in the recess 27 of
t he cl osing cover 11. The seal ed chanber 4 also contains a
door gasket 31 placed on the periphery 6¢ the opening 9, so as to
seal the seal ed chanber 4 when the closing cover 3511 is in the

cl osed position (not shown). 18 It is also planned for the
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opposite th one contal ni ng

hei ght as tﬁéff@%ﬂtphaé'ﬁéteeé,a Ther ef or e, when closing the
seal ed chanmber 4, tdgn, h%?éﬂﬁe%@(ﬁﬁ?%é Ibe ddnhedtedty d6H 1%“61; Qet

by the pins 37 on the opening hensea(Fdn ?’n wb o. 5 &@%agﬁ
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gasket 31 ﬁ%llclllt;] anélor AMC sensor 5#(1“
igure 10) at the outlet of the vacuum pump 5.
Alternatively, or in addition for the pressure measurement, a control device
(not shown) for the gaseous species can also be used, containing a derived excitation
cell which can be connected, via a valve, to a conduit of the vacuum pump 5 or directly
to the sealed chamber 4, to be in communication with the gases of the sealed chamber
20 4
The control device for the gaseous species also contains an electromagnetic
excitation antenna powered by a power generator, placed around the cell in such a way
as to form a plasma inside this cell.
The light radiation emitted by the plasma is then detected and sent fo an
25 optical spectrometer. The emission can be carried out by an optical fiber, or by an
adapted connector. The optical spectrometer generates images of the optical spectrum
detected, and sends them for example to the CPU 17.
Advantageously, and to allow the station 10 to operate completely
automatically, the CPU 17 may contain means of identifying the transport support 1,

30  such as barcode readers, RFID readers (transducer) or a receiver.

According to another specific embodiment of the invention, the station 10
contains at least one electronic scale 41 positioned to be able to measure the evolution
of the measured weight of at least one transport support 1.




This layout is used to limt the shear constraints on the door gasket
31 in the position of the hinge 13. 25Alternatively, it is planned to
have at | east two guides 35 of the closing cover 11, placed roughly
symmetrically on the edge of the opening 9 of the sealed chanber 4 to
center the closing cover 11 on the opening 9 of the seal ed chanber 4.
In this alternative enbodiment, it is afko planned to have a punp 5
di nensi oned to be able to conpress the door gasket 31 sinply by

pl aci ng the seal ed 30 chanber 4 in a vacuum In figures 3
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In practice, tenperature s as s
figures 7 tcheckinggesinglersensaett FePreElsor can be a general |y
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seal ed chanber gamnvm th a blind hole 53 for inserting a

t enper at urepfﬁlﬁyéc g stage. The blind hole 53 is blocked by a
test |ayer 55, of ar hleﬁéd‘bré hirekaresimwa i63igawenel the Geathehbthtisn 0 céntains for
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tenper at ur e ;5R85Rh at ast¥HeCddmpensation winding placed in a magnetic field of permanent
magnets so as to be able to generate electromagnetic compensation when a transport
25  support 1 applies a force to the scale 41,
After reading the zero, the compensation force required for the balance of
the scale 41 is proportional to the weight on the platform 43, and the intensity of the
current is thus converted to weight.

According to one embodiment variant, the treatment station 10 is connected
30 to washing equipment of a transport support (not shown).
In this variant, it is planned for the station 10 and/or the equipment to contain
a means of conveying the transport support 1 for transport from the washing equipment
to the sealed chamber 4 of the freatment station 10.
For example, the means of conveyance is a handling robot for the fransport
35 support 1 or a conveyor belf,




25 triggers the power supply of the infrared radiati on source 49 when
the tenperature nmeasured by the tenperature sensor 50 is | ower by
nore than a pre-determned difference than a tenperature setting TC,
itself |lower than a perm ssible tenperature threshold TA, and which
interrupts the power supply of the infrared radi ati on source 49 when
the tenperature neasured by the tenperatire sensor 50 exceeds said 30
tenperature setting TC by nore than a pre-determ ned difference.

In the enbodinent illustrated in figure 10, the transport support 1
is a hollow transpor r@@i%gtalwbglaeffgﬁgfer +H?x l'%e §ﬁ1on€h&' 0N f€atbnt
infrared radi ation nt ageous I nc S east one source
part 49a sw&'@ﬂ?ﬂ%W@'ﬁdW?%’@T&Q%Wmeﬁba;ﬁ'éhmﬂ@)transport support 1 in the
formof a box. The T%?éﬁé?glsbﬁgtr@éthﬁﬁteﬁﬁg:hféﬁt éo%tdu%néQU&u%ﬁl pL%Qp ShAss

as possible to the concave box areas trap forel

bodi es to bdeaskiAegcieatmant dpionp sexiernbly %ﬁéid%vfp'éf%’&%""&r% sinsiRy _P type
Still instharspsfedugpert1i |l ustrated in figure 10, the treatnment
station also includes initjal %as injection devices 18 totgenerate a

first localized gasBW6IROTE| igRPamtion, thejreatmenstatinn () isguitahie f implgmenting
be treated |aArealhérft nietiodtfollodiald watingaggeus flow 47 can be used as a
nmeans to maintain t aseous ssur PSA eal e a

during the treatne rt% p? @33@"“’9 SUPRRY Ed'ﬁkh?a?%?&'éj &W@%&ggéﬂﬁé‘ is
flowrate en:ﬁ:sedadahythétmevemnll al gas injection devices 18.

However, for the canditioni sta ec nji,ecti on

b0 a0 119" ol anned s hen eaRialtng (B8 Romained PP 1a4R ehrbies . Biheltfe o6
chanber 4 sdépandgenefateimfrated radiatibadR® to be treated | a.

Furthermore, the CRY.I{caRoR%t %%;%g&g@ﬁﬁ@%ﬂ&% mﬁé.%g r%&%arlﬁ'ﬁ?é(n%y

parameter characteri St e 6ot fe P treat ment
sensors can auteawgssjv be glapprskdepsnding gu the rgjuliolf thehecrapssisarviofdhe ambvtion,

and/or the 3¢3 p%ilaméif-\d/cﬂé élen#z ¢ N4#ind nér)S%r%Qéjgo‘?rth@"\@%hﬁﬁﬂﬁf%h&? with the

(figure 10) at the o vacuu
Al ter nat1|5vell'§fef96¢e| n addition for the pressure measurenent, a control

devi ce (not shown) theh |daR€ tHEABRRNST %thsto%ﬁél a%lj%r%elﬂ'?@ﬁlressure of the
cont ai ni ng ae%erl ved excitation cell which can be connected, via a

valve. to aSedstiERambsr 4 iocthe AETesRheimRrEssuE tupyaBcihe Jroguetien’ of Sleap @as

chamber 4, tigolgh 1he séamwgas:ﬁntrbmum dbvitdies®aR&s opdn tHeeclsHa] eler 11 to
chanber 20 rol devi e for thg gaseous speci es
n

t
al so cont ai ﬁ%‘“%"r?tB?E@SPB‘ﬁﬁb‘?Pé’H ildromy FFS??Q)FP%‘H% a powered by a

power generator, placed around the cell in such a way as to forma
pl asma iasi de t hi s Acebriing Thandthey letnbodinhent, therireatmdrtt sidtidoy10 dney plsafeiude s

then detect %Eamﬁgﬁgé {/Hs ésosu% Zlﬁ( {j’%hh%;ﬁh fe&b%tm{]‘??éﬁr eaﬁp%ge{aﬂoﬁzfr{gotﬂe

can be carrie an op cohnec
The opti cal trepsporirsvipearts 1 @eh@msiw direathen e sealed opambeam H9eifc befame the

detected, aggduRNEthER B ThE 88Pbendrling GeviddY is us avoided, along with the
associated risks of recontamination. The overall treatment time is reduced. The
25  effectiveness of the treatment is also enhanced through simultanecus decontamination
and a control of the washing devices themselves. This also reduces the costs and
saves space.

Through the treatment method according to the invention of a transport

support, and through the use of a freatment station according to the invenfion

30 implementing the method, the transport support 1 is placed in a vacuum and its surface

to be treated 1a is selectively heated. This favors the evaporation of liquids on the walls

of the transport support 1, and in particular in the first layers of the material of the
suppart, and thus accelerates the treatment for the removal of foreign bodies.




Advant ageously, and to allow the station 10 to operate conpletely
automatically, the CPU 17 nmay contain neans of identifying the
transport support 1, 30 such as barcode readers, RFID readers
(transducer) or a receiver. Accordi ng to anot her specific
enbodi nent of the invention, the station 10 contains at |east one

el ectronic scale 41 positioned to be abfe to neasure the evol ution of
t he nmeasured wei ght of at |east one transport support 1. 21

The neasurenent of the weight can be correlated with the degassing

flow of the walls ofyd hRsdnit %ﬁﬁ%{jﬁ islszﬁﬂ?ﬁi?{ri]@& td thd QHﬁoﬁHeﬁfé’i tggt 4RI Been

drying evolution to be determ ned. For e neasurenent to | o

si gni fi cant ,expligily desgiikedsy rafier; Rdnelydes awnvanptions andagenerligations syithin the
around one hbauigrdtoBrsoh sRilefirefa, a full scale of a few kil ograns
(around 4 kg for an FOUP type transport pod and around 700 g for an
RSP type pod). To limt interference due to the externa
environnent, it is also planned for the treatnent station 10 to

i ncl ude a nmeans of danping the vibrations (not shown), placed between
a lower face of the frame 7 of the station and the floor, preferably
under 10the feet 44 of the station 10. If the station 10 is
suitable to contain several transport supports 1 and in order to
limt the costs, the drying evolution of the transport supports 116
determ ned by checking a single transport support 1. It can be
considered that the information resulting fromthe nmeasurenent of 15
a transport support 1 can apply to the evolution of the drying of al
the transport supports 1 in the event that these are of the sane type
and are taken fromthe sane previous cleaning stage.

Therefore, and as shown in figure 2, the treatnent station 10
contains for exanple three shelves or fixed platforns 23, intended to
each receive one casing 2 of 20 an FOUP type transport box and al so
contains a scale 41 beneath a nobile platform 43, suitable for
measuring the weight of a fourth casing 2 of an FOUP type transport
box. Advant ageously, the scale 41 contains an el ectrica
feedback circuit containing at |east one conpensation w ndi ng placed
in a magnetic field of permanent magnets so as to be able to generate
el ectromagneti c conpensati on when a transport




25support 1 applies a force to the scale 41. After reading
the zero, the conpensation force required for the bal ance of the
scale 41 is proportional to the weight on the platform43, and the
intensity of the current is thus converted to weight.

According to one enbodinent variant, thg,treatnment station 10 is
connected 30 to washing equi pnent of a transport support (not shown).
In this variant, it is planned for the station 10 and/or the

equi pnent to contain a neans of conveying the transport support 1 for
transport fromthe washing equi pnent to the seal ed chanber 4 of the

treatment station 10. FELABSS NPl e, the neans of
conveyance is a handling robot for the transport 35support 1 or a
conveyor belt. 22 There may al so be a transfer chanber

bet ween one or nor e tﬁv?@attrﬂ@mtméth@a bpa&ra%gpcﬁrn%ﬁ%ﬁmp%rqwhmpénc@n&td
shown) . ere may al so be treatnment e ment containin

a vacuum puriiPregsf S&PStTa@&s ?h%"#ée’tzﬁéé[t faht indudas %&f@aﬂrﬂﬁ@tfwmuyng which &

sui tabl e f orsyffggeiovidBeded {129 /0R tﬁgﬁlanﬁﬁba%u?béra(?n@ 5LibjS&tEP e thelcombmed
Therefore, in_op {eatlon the treatnent station is suitable for

i npl enent i ng""téf’"c PearTeAMaIRReiS9asEP YL RieY e (Radh ARy inftagesh radiation (IR) to

Start by pl agho@ foR@ntbodias RomtsakliupaEd tobeitRatei¢1Heal ed chamber 4
which is closed using the cover 11. 10Then evacuate the gas cont ai ned

in the seal ed cha r i ng..t.he, pu and taje, jnfr
radiation IR "FIu th?ﬁé‘cg%/r '8%5$ Fﬁ’ i'f ‘%ﬁ%‘? {hﬁhk‘ﬁ H at"'ﬁ’ﬁﬁhet"ﬁe
i nfrared ragresburer{PEM) is geepten thaartbapressuse gPTbef the iinbepoicted érediiaggaro of thee
resul t of_t ﬁa&% 'f&ggn%d:&@{% M hlgséc?(e)n of the paraneter

characteristic ogress o hum di fication with the

15r ef er ence.
3 - Method according to one of claims 1 or 2, characterized in that the

infrared radiation (IR) presents an emission spectrum with maximum intensities of
around the absorption wavelength(s) of the foreign body or bodies to be removed.

4 - Method according to any of claims 1 to 3, characterized in that the
infrared radiation (IR) is intermittent radiation.

5 - Method according to claim 4, characterized in that the intermittent
infrared radiation (IR) includes a continuous initial stage (E1) of setting the surface to be
treated (1a) to the appropriate temperature.

6 - Method according to one of claims 4 or 5, characterized in that a test
temperature is measured which is representative of the temperature (TM) of the surface
to be freated (1a), and the infrared radiation (IR) is controlled in accordance with said
test femperature so as to maintain said temperature (TM) of the surface to be treated at
around a temperature setting (TC) lower than a maximum permissible temperature
threshold (TA).

7 - Method according to any of claims 1 to 6, characterized in that said
subatmospheric gaseous pressure (PSA) is measured and compared with a pressure
setting (PC) to control, depending on the comparison, means of adjusting the pressure
such as a pumping speed, a pumping conductance, a gaseous flow injection
conductance, to bring the subatmospheric gaseous pressure {PSA) to around the
pressure setting (PC) and maintain it at that level.



Then | eave the transport support 1 to cool and increase the pressure
of the sealed chanber 4 to the atnospheric pressure through the

i ntroduction of clean gas through the second gas introduction devices
60, then open the closing cover 11 to renove the transport support 1
fromthe seal ed chanber 4. 20According tQ anot her enbodi nent, the
treatnment station 10 may al so include méghing devi ces 58 such as
fixed or nobile jets, wth run-off neans 59, allow ng the transport
supports 1 to be washed directly in the seal ed chanber 4 itself,

before the vacuum tBeMetr&ﬂtacscbramg fo dnyeof ¢RfnT tdwlaﬁéﬂaﬂtﬁnibﬂvih aR$itiftludes
t hus avoi ded, alo

ciated,ri tamntlon The
overal | treat HEHRY H?”'Wew"i' %h 7 E’&%E@ gasgous Jew Z‘ﬁ ésdf‘]ie(%t@agg’ée& atpiggst one trap
treat ment i sarad &ofeeibabedies drhthe sgifacsiteorbé trédied(1a).decont ami nation and a
control of the washing devices thenselves. This al so reduces the
costs and saves spage h
according to the i ﬁge]r\]"te ingd agpording %%glb&gr?ﬁﬁp%or?ﬁangﬁén%ﬁﬂ%ﬁah't PRudes
use of a treneongiicning atags (EQ)L duiing witch e shaderto baticated (34) is subjected to a
i mpl ementin r r P a
vacuum and RIEsNE REh gaout PRASHR AT BB b SuRoRREls wlsdins (R
favors the endpongrapdn teptperatugi(Bi) loraround tlwaamlsemiﬂemmaturea(ﬁ'a}:mm injection
support 1, apg cle%nﬁ% ﬁéﬁt&&?‘rfre'e'ﬁ'omgreéd rb%Ele%?&'ﬁéfr%Fm/e he material of

t he support, and thus accelerates the treatnent "he renoval of

foreign bodies. 23, _ ntion i L Lt o]
t he enbodi nents that0 hgﬁ\?}ahogeaecﬁa-@@g%g%?% dﬁgrﬁﬁ%é(; &a%‘%&en&éﬂ ﬁ'gt a
i ncl udes anyaraaeteit(sushasdhel wgighefdhe tzmspgrrhsumorthquartlty@fmgmcﬂﬁy of AMC at

person skil lyed ohtrbtté?elh@r\tacuurg“pﬂpb‘lﬂgﬁlal or total preséure l;ll_rtﬁ@té‘é%%ti SRiibef

of a transport su&‘ort conveyance and st Ol‘a?R
substrat es, repseseattivg piA %i'qr’FPVﬁbrPéﬁheifP’eiQﬂcHOEIGéﬁO@ the aiyfase b%tr%aj@d (1a)is

during whi Chheassed fa8hd Pedtmeht ie MtetfiplcdheR thd ﬂégre%élﬁﬁﬁ\m:l'afrarﬁét@rﬂ@ﬁéhes
(1) is subj ectfed to the conbined action of a subatnospheric gaseous

pressure (P8AJeHAE® i nfrared radiation (1S) to remove foreign bodies
fromsaid surface to be treated (la). 2 - Method according
to claimi1, char act1er-iTZMnémt statian (10 for truhspiortaapivetsi(t) for the somey4ieSAnd

is greater un T) _ Of e point of the diagram
of the phasé@ ﬁ%ﬁ% r%r el 6'% a%@g%%agntﬂ%tﬁgc[ugﬁ%ved _ _ 3 -

Met hod accorci sﬂyletdoclmlwd)eof(4)(:lnmndad 1o be @pnedhal ticp@npingdievices HRt46) lmed
infrared ra

|t ensi 11 oo apbisit el dLAEET0A, bl o 98“;%&“?“%%%%% GH.
body or bodr étleast ope sewp® gldbirared radiation (49) suit ﬁb&JWB@ aalﬁgurtfapeétnpe

of clains 1tr551te§(1a§mm&5ﬂddmgn hR),that the infrared radiation (IR)
is intermttent radiation.
- control devices (17) suitable for controlling the pumping devices (5, 46) and the source
of infrared radiation (49) for subjecting said surface to be treated (1a) to the combined

action of a subatmospheric gaseous pressure (PSA) and infrared radiation (IR).

12 - Treatment station according to claim 11, characterized in that it contains
at least one temperature sensor (50), placed in the sealed chamber (4), and suitable for
measuring a test temperature representative of the temperature (TM) of the surface {o
be treated (1a).



5 - Method according to claim4, characterized in that the
intermttent infrared radiation (IR includes a continuous initial
stage (El) of setting the surface to be treated (la) to the
appropriate tenperature. 6 - Method according to one of
claims 4 or 5, characterized in that a test tenperature is neasured
which is representative of the tenperatidre (TM of the surface to be
treated (la), and the infrared radiation (IR) is controlled in
accordance with said test tenperature so as to naintain said
tenperature (TM of1& h@reamémtcsation @rfcotd'reﬁtcedlam *ezrohmdctanzteerrpemat thee

(a0 Aemdeililes sfe e bR RER RaPTUNan (Pol et A mAl Biiar 6 that
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a punpi ng spbiEdis la cpolaptiwit aclemgenatuamprpe é64yaseous fl ow i njection
conductance, to bring the subatnospheric gaseous pressure (PSA) to
around the pressure,s ( i i |

8 - Method accordi ﬁa ?ir)édattﬁgm 5Ea%[]%"E“lgorgﬁi}élngﬂ?‘EnOf ié@%g%gﬁsze gl%menﬁgf?n
it includesthgt Wtrqmqvwgs W)@wltulelamafrmé@om@mmamlwr( ggamines the
i njected cl t Hi’é?ldl'r

surface to %zﬁ)te?ée?gt%edakaﬁﬁéhugaeofﬁ@%%é\rgﬁé)ger&&rﬁbgg\(’)r di ng rQ%etnMe{
clains 1 toS@pfyCﬁfaﬁhadﬂféarﬁ%é%ﬁlatﬁntqeatceu(69) wegru thestemperatitie tesasyred byt thge
(EQ), duri nfbn%faﬁtﬁeté%s&u(sﬁﬁfseloh@r bg nﬁdrsaﬁ@da(p}élheaeﬁmﬁé@ld%lée%ée ttl‘ihnaa

progressive rise. in eousgpressure (PSA) to around the atnospheric

pressure (PEgmPelyet t%ﬂgdr(B itself Jpyer ham @ KU p&FrB'ﬁﬁHetﬁé’Pe’at”re
?nbl e Pt te ][Tth%s_abldr(ﬂ!Aé bay wdhgnﬂenmﬁ@tme)pomr sBpEly Qﬁfhfgﬁﬁarédi f’a#lagléﬁ)source
ree from i gn _hodi es t e renmoved. - 0 .
ncor di gt CORNHRR A 1k, essLReh B the temPSEtLTe Fopin o) BiGeeboa7
(such as t heemperatiré settind (T€) by avseihab apuppetetminaiudiffdrence. of hum dity or
AMC at the outlet of the vacuum punp, partial or total pressure in

t he seal ed chanber):r f

bodi es fromthe su%?a?géa?r(ﬁ)gg%ﬁ%hwg?&fr %Q%gﬂ?@\éﬁ@@%re@hg gégﬁg&ed n
treat nent i%ai thediframgst edialibre sourer (493 conigios ahleasteongaourmetpert (eaicividabla
ref erence. r transport
Suppor ts. (1" Por g Dag Ay RN SRR §) Bheri b ek Ll o
characterized in that_it includes: a_sealed chanber (4 i nt ended to
be connected to pupt MEgalRent siadion accorng tardly Of PRI &1 fods. FRaasienasd imt
| east one tthatrusmamae§mnﬁp ds iojkktion c!é%oés%tﬁ}ftaﬁﬁedt@fbﬁ ibdafiaddeghsebad® flow
at | east on@f lll'geﬁ & c rared rg‘ﬁl at 2 (49), suitable for

subj ect i ng €418 N N§ef ing sydass g ér&alep 8t o -infrared radiation
(IR), - control devices (17) suitable for controlling the punping
devi ces (5, 46) antr t Teatmnt siatiaf adcofdiray tediny afltlainisot! ©49) clﬁamactenzed in
subjecting e onbln

a subat nos ﬁ%ﬂr'?'gaH%Jssa%gorgoo?ﬁq@%t%ﬁf%%ﬁésl@b{oq?#aaarcg r%& %’?%PIQ}B
12 - Treat mted%anbftrrﬁbﬁtwenathfrrgntmscrfmermbg tregled (B}t er i zed in that
it contains at | east one tenperature sensor (50), placed in the

seal ed chanber (4)13 apafrdnt a@lich éﬁbrm%nk@gclﬁln{se?ﬂ totﬁ”g@d'ré’étéﬁz@d

representative of the tenmperature_( e surface to treate
(1a). 26 thatit contains mpans {4% A5 0% MeEsWIAg & eayReeley represaniative op the

characteri Zr@ﬁllobaﬂ of hﬁélgﬁ BEdiES 'I’fBﬁlrtﬁé %Dﬁac%et@%rtréa% 1‘5?1%@'15‘%&"1‘ tﬁéaﬁcgntrol

| ayer (55), nade of a material simlar kes up t

transport sieyiees (37) ane suitable foreintaswpting the [Meaiment Whees the( epressniative

face (56) Qfaré’fﬁét@rﬂeb&e§ﬁ%f@€e§1@&'vélﬁb said infrared radiation (IR, and

t he opposite face of which i1s in contact wwth a tenperature probe
54

(59). .19 - Treatment station according to claim {7, characterized in that the

measurement devices for a representative parameter include:



14 - Treatnent station according to one of clains 1201 13,
characterized in that the control devices (17) include an infrared
control program which exam nes the tenperature data produced by the
tenperature sensor (50), which triggers the power supply of the
infrared radi ati on source (49) when the ;enperature nmeasured by the
tenperature sensor (50) is |ower by mor & than a pre-deterrnined
difference than a tenperature setting (1C, itself lower than a

maxi mum perm ssi bl e tenperature threshold (TA), and which interrupts
the power suppkyledd)ishitabiefor measlringtieabdigh ob® tamspolt 48)port 18 arid soducing
tenperature rreasl?t{red Fy Ehe t enperat ure sensor éS&% g ceeq(‘je? sa#'ﬁd X
t enper at ur e 3BV PP &' BYPAD PE PIAGETF Y ‘8?8@9@% g (L4 1gidepirseiren said
15 - Tr eat nedeighssigitdl tie end@d thditieginient staye,of clains 11 to 14,
characterized in that. the jnf ed radi-atj.on sour 49) cont ains, at
east one sodPUEr SARRY AR SrkPfR sl Y ol R e erhat 807 120 Bl
support (1) pimmpihpdeticasn(Eod6)a box. 16 - Treatnent station
according to i woharacterized in that it

i ncl udes i nf?‘?&; ‘93%%'5%5[3?{15%@??1@4%5 @éé‘}%gggleﬁi%mq%i hject a first

| ocal i zed gaseous flow (47) in the vicinity of the surface to be
treated (1 a). 20" - Treatmngnt statios acensding & anyi drelaios dt th 19g charagieyizesf in

clainms 11 t : ' IfAyi hocl

oy ect i on dugt et EEHRELS ettty devbatflon luskd & WASH iAESARA Sppors (1)
seal ed chanBiegelly inthe serdedheharbenid #$a¥. surface to be treated (la).

18 - Treatnent station according to any of clains 11 to 17,
characterized in that it contains neans (41, 45, 17) of neasuring a
paranmeter representative of the renoval of foreign bodies fromthe
surface to be treated (1la), and in that the control devices (17) are
suitable for interrupting the treatnent when the representative

par anmeter reaches a reference val ue. 19 - Treatnment
station according to claim 17, characterized in that the nmeasurenent
devices for a representative paranmeter include: 27 - a scale (41)
suitable for nmeasuring the weight of a transport support (1) and
produci ng a wei ght signal, and neans of processing the weight signal
(17) to deduce fromsaid weight signal the end of the treatnent

stage, - andlor a humdity and/or AMC sensor (57) at the outlet of
t he vacuum punp (5) of the punping devices (5, 46), - and/or pressure
gauges (45) for the seal ed chanber (4). 20.. Treat nment

station according to any of clains 11 to 19, characterized in that it
al so includes washing devices (58) used to wash the transport
supports (1) directly in the seal ed chanber (4) itself.



