1 Treatment device for transport and storage boxes The present invention relates to the devices
used for cleaning and decontaminating the transport and storage boxes used for semiconductor
substrates or photomasks. 5In a facility that manufacturgs semiconductors, substrates such as
semiconductor wafers and/or masks undergo treatments in process chambers. These treatments
include various steps performed in different tools, such as steps of depositing material or etching steps
for example. Between each step, the substrates are placed in transport and storage boxes which are
themselves moved between the TI8avmaotsl¢éoRls iorthasgivicandustongeabotasturing facility. The time
spent waiting during transfers between tools may be long, typically lasting a few hours. The transport
and storage boxes therefore serve as means for storing the substrates during the waiting times. At the
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2 a single transport storage contamination performed using such a module may last
several hours. transport and storage boxes therefore serve as means for storing the substrates

during the waiting times.

At the present time, the lots of substrates are contained in mini

15  environments consisting of transport and storage boxes, notably such as the side
opening or front opening unified transport pods known as FOUP (front opening
universal pods) or bottom-opening standardized transport and storage pods known

as SMIF (standard mechanical interface) pods.

During the storage steps, particulate contamination carried in the air (or

20  AMC which stands for airborne molecular contamination), which results from the
presence of reactive gases in the atmosphere inside the transport and storage
boxes, reacts with the substrates and creates defects. These defects may make the
semiconductor wafers unusable and cause the semiconductor manufacturing
facilities considerable productivity losses. They are then responsible for expensive

25 losses of semiconductor wafers when the defect is not detected until after treatment.

In order to avoid these drops in productivity of the semiconductor
manufacturing facilities and the losses of semiconductor wafers already treated,
proposals have been made for the transport and storage boxes, and the lot of
substrates they contain, to be decontaminated using a method and a module for the

30 decontamination of confined environments. A decontamination module usually

comprises a decontamination chamber with a side access door capable of containing



One single module is therefore not capable of treating, under acceptable conditions, the high number
of transport and storage boxes used in a semiconductor Smanufacturing facility. One idea might
be to increase the number of modules in the semicondugtor manufacturing facility, so that the required
throughput for decontamination of transport and storage boxes can be achieved. However, the
disadvantage with this is that the space occupied by the decontamination modules, 10 particularly the
floor space they occupy, is likewise increased. Specifically, these decontamination modules are
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15transporting the boxes in a semiconductor manufacturing facility. Thus the present invention
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another object BLH?StP{&%%%{.iQ\‘{e[ﬂ@%me time, the layout of the decontamination modules has to
be compatible with the Overhead Hoist Transport (OHT) system used for

15  transporting the boxes in a semiconductor manufacturing facility.

Thus the present invention aims first of all to reduce the floor space
occupied by the decontamination means.
Another object of the invention is to ensure that the decontamination
20 means are compatible with the standardized overhead hoist transport (OHT) system
used for transporting the boxes in a semiconductor manufacturing facility.
Another object of the present invention is to ensure that the
decontamination modules are independent and operate in exactly the same way.
The goal is to collect together several decontamination modules and arrange them in
25 one and the same compact treatment device.
Another object of the invention is to meet environmental standards,
particularly noise standards, as well as safety standards.
Because the number of decontamination modules is multiplied in order to
create a single treatment device, compliance with noise standards entails confining
30 the device inside an acoustically insulating chassis. However, the acoustic insulating
means necessarily have a thermal insulating capability, which encourages the

components of the treatment device to heat up, which heating is liable to damage



Another difficulty in permanently maintaining a sufficient treatment capacity is that of allowing
individual maintenance of the decontamination modules 5that make up the treatment device, allowing
maintenance to be carried out on one module without atiecting the operation of the other modules.
Moreover, the invention aims to minimize the cost of producing such a treatment device, notably the
cost of the means that handle the transport and storage boxes within the device. 100ne subject of the
present invention is a treatment device for transport and storage boxes, comprising a decontamination
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to the decontamination chambgler, the invention aims to minimize the cost of producing such a
treatment device, notably the cost of the means that handle the transport and

storage boxes within the device.

10 One subject of the present invention is a treatment device for transport
and storage boxes, comprising a decontamination module that has:
- a decontamination chamber with a side access door which is capable of
containing a transport and storage box,
- means of introducing gas into the decontamination chamber,

15 - means of pumping the gases from the decontamination chamber,
- command and control means for controlling the gaseous atmosphere within the

decontamination chamber.

The device according to the invention comprises:

20 - a plurality of decontamination modules supported by a common chassis; the
decontamination modules being superposed on one another to form at least one
column of modules,

- each decontamination module comprises its own pumping means having at least
a primary pump,

25 - the primary pump is housed in a primary pumping compartment that is
longitudinally offset with respect to the decontamination chamber.

In that way, each decontamination module is independent of the other
modules and a significant space saving is made in the vertical direction and in the
transverse direction, and the decontamination modules are interchangeable in use

30 because their performance is identical.

For preference, the primary pump is supported by the common chassis
with interposition of elastic connecting means preventing the transmission of

vibration to the decontamination enclosure.



In that way, each decontamination module is independent of the other modules and a significant space
saving is made in the vertical direction and in the transverse direction, and the decontamination

modules are interchangeable in use 30because their pejformance is identical. For preference,
the primary pump is supported by the common chassis with interposition of elastic connecting means
preventing the transmission of vibration to the decontamination enclosure. 4 Such an

arrangement may be particularly beneficial when the vacuum pumps are located in the upper levels of
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same column of modules communicate with one another with no horizontal

separation,

- each primary pump comprises an air cooling system with a cooling air intake at a
15  first end of the pump and with a cooling air discharge at a second end of the pump,

- in one and the same column of modules, an intermediate vertical wall separates

one from the other:

- a first pumping compartment zone receiving all the cooling air

discharges and comprising a lower air outlet, and

20 - a second pumping compartment zone containing all the cooling air
intakes and comprising an upper ambient air inlet.

The air flows that result from this arrangement allow the heating resulting
from operation of the primary pumps to be reduced very substantially so that all of
the components of the treatment device are kept at a satisfactory temperature.

25 According to one embodiment, it is ensured that:
- the side access doors to the decontamination modules are all oriented along one
and the same access side and are each controlled by actuating means which open
and close them,
- a lateral transfer zone is provided on the access side and comprises a robot
30 capable of moving the transport and storage boxes between a frontal
loading-unloading station and the decontamination chamber of each of the
decontamination modules.
Thanks to the fact that several modules are superposed in a column, and to

the fact that the columns of modules are arranged in a line in a longitudinal row of



25According to one embodiment, it is ensured that: the side access doors to the decontamination
modules are all oriented along one and the same access side and are each controlled by actuating
means which open and close them, a lateral transfer zane is provided on the access side and
comprises a robot 30 capable of moving the transport and storage boxes between a frontal
loading-unloading station and the decontamination chamber of each of the decontamination modules.
Thanks to the fact that several modules are superposed in a column, and to the fact that the columns
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alternative, it is ensured the side access door of each decontamination module is a sliding access door
which, when op@R!l¥1aterally 150ffset to the side of the primary pumping compartment and which is
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between two successive spans of the box overhead hoist transport (OHT) system, by
a suitable choice of the number of columns of modules arranged in a line.

According to an alternative, it is ensured the side access door of each
decontamination module is a sliding access door which, when open, is laterally

15 offset to the side of the primary pumping compartment and which is controlled by a
sliding actuator

The sliding nature of the side access doors avoids any risk of damage to
the robot and to the doors when the sliding of the doors is outside of the lateral
transfer zone occupied by the robot.

20 At the same time, the sliding movement of the door is parallel to the
lateral transfer zone, between the decontamination chamber and the primary
pumping compartment, without increasing the amount of space occupied by the
decontamination module. This yields a significant space saving.

For preference, the sliding access door is mounted to slide longitudinally

25 on a frame itself mounted with pivoting about a vertical axis of pivoting and made to
pivot by a pivoting actuator.

This arrangement makes it possible in a simple way to ensure that the
access door seals well and at the same time makes it possible to reduce seal
friction, which friction is liable to release contaminating particles the presence of

30  which would be particularly detrimental in a semiconductor manufacturing facility

clean room.

According to another embodiment, each decontamination chamber of the
decontamination modules comprises, on the opposite side to the access side, a

maintenance door that can be opened by an operator so that individual maintenance



lateral transfer zone, between the decontamination chamber and the primary pumping compartment,
without increasing the amount of space occupied by the decontamination module. This yields a

significant space saving. For preference, the sliging access door is mounted to slide
longitudinally 25 on a frame itself mounted with pivoting about a vertical axis of pivoting and made to
pivot by a pivoting actuator. This arrangement makes it possible in a simple way to ensure that

the access door seals well and at the same time makes it possible to reduce seal friction, which friction
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can be carried out on one decontamination module. Thus, an operator can perform individual
maintenance on one decoRéarpisaiiendaodatd wikbontaafi@atiop hedperesioprifdbe cihferynizdides or
the operatign of ghr_obot. For preference, each decontamination module comprises a safety device
5which: lodks the maintenance door if the side access door is opened, locks the side access door
and partially disaBrks the ropitiFARCH dRReHdRes §6orGsasseted. iT BRePRG: guarantees the safety of

the operators tagkegsWib sRfsYHgcidt dbBMANIeARNG aRAU9ItfeadY SiSK BfdmAiatetm taedwdot or
degradation of the content of the transport and storage boxes during maintenance on at least one

decontamination ATOAUIe. The device according to yet another embodiment further comprises: at least
one first loading-unloadingssatism ¢Bamimesstieansfetyzohthpropietbuntaskeitwitf taratgessito the

decontamigatiofaintenance and avoids any risk of damage to the robot or degradation of the
content of the transport and storage boxes during maintenance on at least one

decontamination module.

The device according to yet another embodiment further comprises:

- at least one first loading-unloading station,

15 - a lateral transfer zone provided on the side of the access to the decontamination
modules, in line with the loading-unloading station,
- a robot, placed in the lateral transfer zone, capable of moving the transport and
storage boxes between the frontal Iloading-unloading station and the
decontamination chamber of each of the decontamination modules.

20 The overall architecture of the treatment device as defined hereinabove
makes it possible to provide a robot that is particularly simple and inexpensive, for

example a robot of a type comprising:

longitudinal-translation means,

vertical-translation means,

25

means of rotating through 90° about a vertical axis,

a radially extending arm.

Particularly in the case where there are a great many columns of modules
arranged in lines in a longitudinal row, it is necessary to provide loading-unloading
means that offer sufficient throughput that the operation of the other components of

30 the treatment device is not delayed. To do that, provision may advantageously be
made for the device to comprise:

- a first loading-unloading station, in line with the lateral transfer zone,



modules, in line with the loading-unloading station, a robot, placed in the lateral transfer zone, capable
of moving the transport and storage boxes between the frontal loading-unloading station and the
decontamination chamber of each of the decontaminatign modules. 20The overall architecture of the
treatment device as defined hereinabove makes it possible to provide a robot that is particularly simple
and inexpensive, for example a robot of a type comprising: longitudinal-translation means,
vertical-translation means, 25- means of rotating through 90 about a vertical axis, a radially extending
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line with the lateral transfer zone, 7 a second loading-unloading station, in line with the longitudinal
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In order to comply with safety standards, each loading-unloading station

may advantageously comprise a safety airlock.

10 For preference, it is also ensured that:
- each decontamination module comprises its own control means,
- the control means are arranged in a control panel positioned to the side on the
same side as the primary pumping compartment.
The control means positioned laterally on the primary pumping
15  compartment side make it possible to avoid any increase in the space required by

the decontamination module. This then affords a significant space saving.

In general, the decontamination modules entail the use of a primary pump
and of a secondary pump, allowing pumping in two successive steps, namely a
primary pumping step during which the primary pump is connected to the

20 decontamination chamber, and a strong vacuum pumping step during which the
secondary pump is interposed between the decontamination chamber and the
suction side of the primary pump.

In this case, provision may advantageously be made for each
decontamination module to comprise a secondary pump housed above the

25  decontamination chamber.

In order to use small size secondary pumps (for example of the “ATH 31”
type of the "ADIXEN" make or equivalent), provision may advantageously be made
for the secondary pumps each to be associated with a permanent purge device and
with a selective coupling device which:

30 - couples each of them to the respective primary pump of their decontamination
module during the steps in which the pumps create a strong vacuum in the

decontamination chamber or during the standby steps,



In order to comply with safety standards, each loading-unloading station may advantageously
comprise a safety airlock. 10For preference, it is also ensured that: each decontamination module
comprises its own control means, the control means arg arranged in a control panel positioned to the
side on the same side as the primary pumping compartment. The control means positioned
laterally on the primary pumping 15compartment side make it possible to avoid any increase in the
space required by the decontamination module. This then affords a significant space saving. In
general, the decenigsnisalions thee @sopiataihthe eisambacprimmary mimmapdnod Sece st ipanp,
allowing pumpingri]n It}]/voS%leJccessive steps, namely a primary pumping step during which the primary
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become apparent from the following description of some embodiments, which is

10  given with reference to the attached figures in which:

- Figure 1 schematically illustrates a treatment device for transport and storage
boxes according to one embodiment of the present invention;

- Figure 2 is a plan view illustrating the overall layout of a semiconductor
manufacturing facility;

15 - Figure 3 schematically illustrates, in a plan view, the position of a treatment device
for transport and storage boxes, according to one embodiment of the present
invention;

- Figure 4 is a schematic view illustrating the supply means and the pumping means
associated with the decontamination chamber of a decontamination module

20 according to one embodiment of the invention;

- Figure 5 is another block diagram of the supply and pumping means associated
with the decontamination chambers of a treatment device according to the present
invention;

- Figure 6 is a schematic side view illustrating the overall architecture of a treatment

25 device for transport and storage boxes according to an embodiment of the invention
that employs four decontamination modules;

- Figure 7 is a schematic plan view of the treatment device of Figure 6;
- Figure 8 is a plan view illustrating the details of the kinematics of the doors of a
decontamination chamber of the treatment device of Figures 6 and 7;

30 - Figures 9 and 10 illustrate another embodiment of the kinematics governing the

movement of the doors of a decontamination chamber of the treatment device of

Figures 6 and 7;



The permanent purge and the presence of the common primary pump allow the secondary pumps to
be kept in constant operation, avoiding any increase 5in concentration of harmful gases that could
degrade and destroy the secondary pumps. Othger objects, features and advantages of the
present invention will become apparent from the following description of some embodiments, which is
10given with reference to the attached figures in which: Figure 1 schematically illustrates a treatment
device for transport and storage boxes according to one embodiment of the present invention; Figure
2 is a plan view iltigtirating the avaradiapputifa semicanciesorsaamianiyingifaciiy; lonttigidie 3
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10 A decontamination chamber 5 has an interior volume 5a just a little
greater than the volume of the transport and storage box 1. The decontamination
chamber 5 comprises a fluidtight peripheral wall 5b, with an access door 5c allowing
the transport and storage box 1 to be introduced and removed. The wall 5b of the
decontamination chamber 5 is, for example, made of stainless steel with a polished

15  interior surface, capable of withstanding a vacuum of one atmosphere. The interior
polishing prevents the degassing of the peripheral wall 5b during vacuum
decontamination operations.

An inlet 6 allows a gaseous flow from a source of treatment gas 13 to be
introduced into the decontamination chamber 5, while an outlet 7 connected to gas

20 pumping means 8 allows a vacuum to be created inside the decontamination
chamber 5.

The pumping means 8 comprise at least one primary pumping unit 8a,
and advantageously also a secondary pumping unit 8b, for example of the
turbomolecular, molecular or hybrid type.

25 In the embodiment illustrated, the decontamination chamber 5 is
associated with a pressure sensor 10, with an isolation valve 12 coupled in the
pumping line in series with the pumping means 8, a source of treatment gas 13
coupled to the inlet 6, a degassing flow sensor 11, control means 14 and a
deformation sensor 15.

30 The control means 14 may comprise a processor 14a associated with a
memory 14b in which control programs are loaded. The processor 14a may receive
data from the various sensors such as the pressure sensor 10, the deformation

sensor 15, the degassing flow sensor 11.



30- Figures 9 and 10 illustrate another embodiment of the kinematics governing the movement of the
doors of a decontamination chamber of the treatment device of Figures 6 and 7; 9 Figure 11 is a
schematic side view in cross section illustrating the ventjlgtion system of the primary pumps of the
treatment device according to one embodiment of the present invention; and Figure 12 is a schematic
side view in cross section illustrating the general 5arrangement of the pumping means of the treatment
device of Figures 6 and 7. Reference is made first of all to Figure 1 which illustrates a transport
and storage box 1, defining am@fluiskightbeesiined eavisossnastivdhia farmaf &vehimee? Beunded

by a wall 3 and comprising a leak 4. The wall 3.is generally made of polycarbonate. 10A .
decontamination R Aa AR sbter (PO SRIRTON THE Conel TR Aitanys e
transport and sESHAGEYHRINP BReaHEdbRtaATIARE I Ba /b by prisbatLADIRIgHhpdIqyheais WhiIl Sb,

with an access flaajfteGaallendRg hiessingIRRitgnehetoRomBeNutiePmidrRMIces and removed. The
wall 5b of the decontamir})ﬂ'iié)n cf{)amber 5is, for exg}gnple, made of stainless stee(z with aﬂpoli hed 15
f %F

interior sur?ace, capable itﬂg 85’8%08 vadiiih oﬁ%%ﬁ?c??pﬁerjg.s%eem%ﬁr ?er?SI'i in‘ﬂ vents
the degassing difithiegpettiphaeatinglp &ty Baridgtecisuting detumarsepatiatingpefetiortbe wall 320f ithiet 6

allows a gaseoys flgy i AMESHUGE Lo AERGAL gas &é&%iﬁﬂ@&ﬁﬁ%@@aﬁh‘%@%@@tww%m

chamber 5, while an outlet 7 connected to gas 20 pumping means 8 allows a vacuum to be created
inside the decofB#HT oM Enafisiymption ™ ofr e, Hfifh Meafies PRipAce SPieadt o 'BEmMArY
pumping unit 8aeaodtachsatiageapsliattso aasecandatetimpiag prat8hcdor exsenpte afrtheorrect

turbomolegular ular or i [ [ r . the eﬁﬂmﬁrgi tion
chamber qujs a s%?@fycli ﬁh%ygﬁggggga@%&%%e %ﬂaﬁ‘ﬁsﬁglgj#gé@ﬁgéﬁgogoup edin %f’_e pumping
line in series with the pundpifigMa¥ais 8/NiC80SHE oRtreEEIATYASIDD colRIRLlo thavrilet 6Sa for

degassing flowseinsplel esonbed Mafits A ang e detprmas@agensor 15. 30The control means 14
may comprise a processor 14a associated with a

Reference is now made to Figure 2 which illustrates the overall
organization of part of a semiconductor manufacturing facility 200.

15 Methods of manufacturing semiconductors comprise a great may
successive steps and so the semiconductor manufacturing facility 200 comprises a
great many work stations which are known as “tools”.

Thus, Figure 2 illustrates a set of forty-seven tools, such as the tools 16
and 17, arranged in two regions or bays 18 and 19 of six rows each, such as the

20 rows 18a and 18b. Each tool 16 or 17 comprises, on one and the same side, a first
loading-unloading station 16a or 17a and a second loading-unloading station 16b or
17b. Thus, in a row such as the row 18a of tools 16 and 17, loading and unloading
stations are aligned along one branch 20 of the box transport system OHT, which
itself comprises guiderails, usually situated in the roof of the facility, and which follow

25 astandardized path.

The box transport system OHT has a branch 20 or 21 for each row 18a or
18b of tools 16, 17. The branches 20 and 21 are coupled in pairs in a loop known as
the “intra-bay” loop such as the loop 22 formed for example by the branches 20 and
21 of two successive rows 18a and 18b. A loop known as an “extra bay” loop 122

30 extends between the two successive regions 18 and 19, and supplies the “intra bay”
loops such as the loop 22.

The box transport system OHT moves the transport and storage boxes 1,
containing the semiconductor wafers or masks that are to be treated, distributes the

transport and storage boxes 1 to the tools 16 or 17 which perform the planned



memory 14b in which control programs are loaded. The processor 14a may receive data from the
various sensors such as the pressure sensor 10, the deformation sensor 15, the degassing flow
sensor 11. 10 At output, the processor 14a is connected in a way known per se to various
actuators able to act on the isolation valve 12, on the motors that drive the primary pump 8a and the
second pump 8b, on a valve that controls the flow rate of the stream of gas passing through the gas
introduction means 6, 13. 5The deformation sensor 15 comprises a laser emitter/receiver which,
through the viewégrpert 8a, tieliects tbet<lishian aeepeguaraiisghb fremsihervealt I el e thiarsparktaad
storage box 1. Thu§ thefi deformation sensor 15 can be used both for detecting the deformation of the
transport and s%orage box 1 during a decontamination operation and to detect the presence, absence
or correct 10positioning of&CREHBEIR HiR) istsralRNbaxtIer RN HeevisRinigtipiPeiigmber Beating The

way in which sygé %Qﬁw&tﬁﬁ\jﬂa@ﬂﬂ&@@fﬁb%é Woska/iss fhcexaniBlfs dgrGEbrdvin &Rt is
WOQO-2007/135 347. Referen Fé%e ISF[??;""*VZ{ made to F ure 2 which illustrates the veraII organization

of part of a’senfitBABUEHARAGRL & bﬂfg?'é%s MRétRDE: H’fen?&‘i’ﬂﬁa%rtﬂ?irnﬁ JBRHEBHER S
comprise a gretitenennseoctessiveosiedsand $oue semisemdatduehanuacubactyrfagilfec?ioo 200,

comprises a 9r%ﬂh@é@NaWﬂ{E;ﬁ%E%WQ{FH?&%K@F?&VBcﬁ?t'r'&?]%%rt systerhfT-igure 2 illustrates a

set of forty-seven tools, such as the tools 16 and 17, arranged in tworegions or bays 18 and 19 of six

rows each, such as the Z0PfdiRl181 5?‘?@@%“%??08?1@?6?@?18691&%&’ NS ARER Efhe
side, a first loadiregpladeadingestitina todsar6l A asd | seamad oRidung-2nloading station 16b or 17b.
Thus, in a row such as the row 18a of tools 16 and 17, loading and unloading stations are aligned

along one,granch 20 of tk@&?\%ﬁﬂ@ﬁ%%%ﬂﬁ%mr@'é%%ﬁlﬁ{b%ﬁi&%&@@&'ﬁ‘?igﬁwa%MH@'\'/Ve

situated in the roof of the facility, and which follow 25a standardized gath The box transport
system OHT hZ93BRAEh B8 ok ¥BA8LCh 81F 1185 Brafsh 6Pt8b84 80t FafseBtanch S tdnd 21
are coupled in pairs in a |[dop kreawnens theyitetrz2Ghiayiolapdsirchhas theéoop22ffeonied Bxr exahple by

the branches 2Q,gna; 81,0 WP RUCGEBRGR LAY ﬁa%*?ﬁe%?%ﬁ &'8895}6@8{"%@%‘5 ? Jiegp 122
30extends between the two successive regions 18 and nd supplies the "intra bay" loops such as
the loop 22. 23 is similar to the floor space occupied by the tool 16. In this treatment device 23 it

15 is possible to make out two loading-unloading stations 23a and 23b capable of
collaborating with the branch 20 of the box transport system OHT. It is also possible
to make out a first module of columns 23c and a second column of modules 23d,
which is optional.

According to the invention, the treatment device 23 make comprise

20  several columns of modules, such as the column of modules 23c, each having a
superposition of four decontamination modules each consisting of a decontamination
chamber 5 associated with its own means 6, 13 of introducing gas, its own pumping

means 8 and with its own control means 14.

Reference is now made to Figures 6 and 7 which illustrate, in a side view
25 and a plan view respectively, a treatment device 23 according to the invention in an
embodiment that comprises just one column of modules 23c.

Thus, the treatment device 23 comprises, in this embodiment, four
decontamination modules 24, 25, 26 and 27, vertically superposed on one another to
form the column of modules 23c.

30 Each decontamination module comprises a decontamination chamber 5,
pumping means 8, and various ancillary means illustrated in Figure 1 but not

repeated in Figures 6 and 7 in order to make the latter easier to understand.



The box transport system OHT moves the transport and storage boxes 1, containing the
semiconductor wafers or masks that are to be treated, distributes the transport and storage boxes 1 to
the tools 16 or 17 which perform the planned 11 treatmesmt on their contents, and then collects the
transport and storage boxes 1 after treatment. According to the invention, a treatment device 23
is provided for treating the transport and storage boxes 1 and/or the contents thereof which device is
5 structured and sized so that it occupies a space of the same order of magnitude as the conventional
tools 16, 17 found in a semieondtheimaatdactiangpiacitty 2a0maad sodhaipiiss atesigenpativse with
the box transport system OHT. For tgaé the treatment device 23 according to the inventjon is
abte 1o ke the SEiee ot ol LY SELTETD. I ot I iGe 2L Cor ks, B edhmile, he
embodiment il GSEQEETHTRIRITR IH IaHhidh de AGaftiBAIRS tAL RSO ePAANINT SRBIeMRCBRRACHIRD of

the box transpQebsyeteihOi Figure 7)TARIERRIBRIN Sawige gehibiosaiestinytireansid e wsineplg 18a
as the tools 16 gnd 1§1.Celt cz%%n bgeeseen that th& floor space occugie by the treatment de!ge 3 ign
similar to tRe f|&1‘%s§p o RUMEIRP BWEGSITE 6° RS Thsemiern BE AR ST FMEAHOBSLAHIBSH Make
out two loadingeampadasy stangriskgw et @3bdathetdierobpeliatooratimgpeth ith@siemich @orgf abie box
transport systefg RIilatt issHeshBAssBle spdake sl sb Mg of columns 23c and a second

column of modules 23d, which is optional. According to the invention, the treatment device 23 make
comprise 20 several coluMFrT8df RioeRfesT et HaSaidABR T hahfodlR SR BT RANQARCL UIe
superposition ofdohrae dosn tawdinddi @2 1thd ulies @aaim ceniisticigaaiiee d Ecantanimaibon ateasietie

associated it (15 a0, 1SR e 1% AINIORNGING 9% d'h MALPLTDING HIRARS & A0 D e pen

control means Refere W ma gures 6 and 7 which illustrate, in a side view

25and a plan vieRofeshBatidEsclioftdatmERt RSiek D8 RN AR ITERIRAT iR b odifient
that comprises sty siel mafobmaguiemadsise spaddds,titie treaimant gevise 23 emrigaRein this

embodiment, fauy, deconianination medyles,24. 25 28,4 hAT KoBRAbRHREIRSES' fRoDs aRgiher
loading-unloading station 23a and by a lateral transfer zone 129, situated on the
15 same side as the access to the decontamination chambers 5 and containing a
common box transfer robot 29.

The robot 29 is designed to move the transport and storage boxes 1
between each of the Iloading-unloading stations 23a and 23b and the
decontamination chambers 5 of each of the decontamination modules 24-27.

20 To do that, the robot 29 comprises a support 29a with three upper pins
such as the pins 29b and 29c, arranged in a triangle in a layout that corresponds to
the standardized support points for a transport and storage box 1.
The support 29a is mounted at the end of a radially extensible arm 29d
that allows it to be moved horizontally, and is itself mounted on a carriage 29e
25 capable of vertical movement along a vertical guide 29f. The vertical guide 29f is
itself mounted on a turntable 29g that can rotate about a vertical axis through an
amplitude of 90°, supported by a lower carriage 29h itself mounted so that it can
slide longitudinally along the longitudinal guide 29i. The vertical guide 29f is of a
height such that it is able to bring the support 29a up to the height of each of the
30 decontamination chambers 5 of the decontamination modules 24-27. The
longitudinal guide 29i allows the lower carriage 29h to be moved longitudinally so as
to bring the support 29a either to face the loading-unloading station 23a or to face

the decontamination chambers 5 of the decontamination modules 24-27.



30Each decontamination module comprises a decontamination chamber 5, pumping means 8, and
various ancillary means illustrated in Figure 1 but not repeated in Figures 6 and 7 in order to make the
latter easier to understand. 12 The decontaminatign chamber 5 of a module comprises a side
access door 5c. In the treatment device 23, all the side access doors 5c of the decontamination
modules 24-27 are oriented along one and the same access side (to the right in Figure 7) and are
each acted upon by actuating means that open and 5 close them. On the opposite side to the access

side, the decontaminationehmameesrSaCaayiRes anmatoienance-dodidetint v opetator sad veen in
order to carry lcj)%lr}dlwghjl%%?}ﬁuntetn neeon one decont mlnTtlon module Aﬁurana g%s%gn from

. ding- ation ére 15 a fransfer devi ich, o . har
these Figures ancpg, in a decontamination module such as the moaclﬁev\ﬂ, the Becon amlnaatloh

chamber 5 is inAli@&®riienbansupror doshme ruasl ieathe gsuitipstigieranstse antPi Blybrsweane

whole set is in liRe 1odbmdposibdingl dirgeirnid Wilh Aneipfdhedergingraiibpadingrdatianse3thel he
whole set occupies half of the transverse spac cn‘ the tr%ﬁtm nt device 23, name%ttﬂfe Ieft-r%%?d half in
kb AhSie oy o

Figure 7. The rBH‘at-r %I?tigt'é)@cﬁ?p%% RH% n SE&iﬁd-ﬂﬁ'fbﬂﬁﬁﬁ’s
lateral transfer tone129, Sidaatdlexin the dBnsadek sidéhasrihimhEssito piek daeortagitinmion the

chambers 5 ang G ININGAEHRGRORROK HBRSE' SARPHREDintermedidfeORRIA3E dRRIONRGIAMOve

the transport and storage boxes 1 between each of the loading-unloading stations 23a and 23b and
the decontamirftids CRART et <S5 1B SOTBAHRC AUbMh BRI MBAtIESa L MWithd R, RI§IRAEEhe
robot 29 comprisesa lvappart2feaditly tteemnppearing 28bh as the pins 29b and 29c, arranged in a

triangle in 3 layout that COfH%Sp%ﬂfég&Eheaﬁ@”%?t?%‘é%d s[w;(%grt ROi'hLPa{/Or eztra%%a%ra araqt%tor e box
[ of a ble

1 The support 29a is mounted at the end adially extensible arm 29d that allows it to be

moved horizont8 i HOREEINSERIIRBE dRcaat it Seroautapabiaby Brfical ieRNerdfeAt 8l6ng a
vertical guide 2Rfcililye nstticahstddeyQtbia itosit mpumasamasyraiadpst9einat @amEriati abipgt a

vertical axis through an amplitude of supperted lower carriage 29h itself mounted so that it
can Sile longitb TR g D ROl i e T Y O L5 561 s LGB that
it is able to brindendaagipartirioadipotoiatidrsgA3ef cath @Bihe F0 Werona@isinatvehcHaiongrsts of

the decontgmingtighmgIaeidss <d-2Afodie langiiudinrlywrard sl tigd anaraiReeRI thbe
moved longitudinally so as to brlﬁgothe sugport 29a either to face the Ioadmg;;;loadln station 23a or

to face the decHMialRRfltEAThIAHE RS HHHANIFRYSE HOIRE S ANs753{] opening andhgfer
a transport andciteragebtheltbetveers tmorehon2tyare theténatbog-lontmadpensthtidril@ 3beheneis a
transfer device \yhich, gﬁem%gaqlilgg%rggpws the box support to be moved linearly as illustrated by
the arrow 30 between the loading-unloading station 23b and an intermediate station 31 then allows the

Reference is now made to Figure 8 which illustrates a first embodiment for
20  moving the access door 5c¢ of the decontamination chamber 5.

In this case, the access door 5c, driven by suitable actuating means, is
moved in two perpendicular movements, namely a low-amplitude horizontal
transverse first movement 32, toward and away from the opening of the
decontamination chamber 5, and a longitudinal second movement 33, perpendicular

25  to the first movement 32, to move the access door 5c¢ horizontally from a position of
engagement facing the opening of the decontamination chamber 5 and a wide open
position away from the decontamination chamber 5, on the side of the pumping
means 8. In that way, in the open position, the access door 5¢ does not impede the
movement of the robot 29, does not disrupt access to the other decontamination

30 chambers 5 positioned above or below, and does not add to the total space

occupied by the treatment device 23.



5 intermediate station to be rotated through 90 about a vertical axis, as illustrated by the arrow 30a.
Next, the arm 29d of the robot 29 can pick up or sit down the transport and storage box 1 from or onto
the intermediate station 31. The structure of the robot 294s thus compatible, with no complex
modification, with the presence of two loading-unloading stations 23a and 23b. 10The transport and
storage boxes 1 may be loaded onto the loading-unloading stations 23a and 23b either automatically
by the robot 29 of the facility box transfer system OHT or manually by an operator. Automatic loading
presents no safety problepiguy cordrast1nanusitieading enéailsothenyoision: affthiee means of
loading-unloading siations 538,048t Siacks iue Beiong 1o e Jogdipasuniegping algeks:
an outer door on the %perator Side and an inner door on the Tobot side- The command and control
device manageSiaiR ¥aTdedperivglantusisaing BrtReaars deersShiét HIRAREH §iatéuter door to be

opened while the inner dogriis Ri?\%fﬂtu@ﬁfbl\/iﬁ@\)@f%ﬁht, the accedREdBRNSE i§ HQWMQJQEWFQS
which illustrates a first embodiment for 20 moving.the access door SE? of the decontamination Bpamber

5. Inthis 8448 13ha 4 ciLds HBBP UL VAT by L teSE A ARALRE RISHTLYS FRGVeE AoRFEY
perpendicular rrovesnetid, aamefyeaip\d@ntgdifudeo hotézbstalthaingveese st enabement BX5tesiward

and away from Jag;epening o H?FdC?S{%ﬁl?}ﬁéﬂéﬂ@m@r%?@tfﬁ(/éir@”géﬂd&f&giwi%h@??ﬁé‘q‘rmy%em

33, perpendicular 25 to the first movement 32, to move the access door 5c¢ horizontally from a position
of engagementF&iRY teP6hERRTY HIYRE T AGStHARNEHBHARL Hb T $H4n Pa Widd Fe AF b Sway
from the decontanresatidoarhambier prexsdloe ideyofidsmmping peeamng &f InHbatiaantimtinatigen
position, the ac roc s_not jmpe 1e moyement of the 29.dges i t access
to the othgﬁdegfﬁs‘t@ﬁ%}?@g@n%? cﬁgmg%}r% gpg’ggﬁ?&é}é a ﬁ()%tg otr efgﬁﬁgngsdo%es %%fd?%tﬁ%otal
space occupiedBGHHE RERIRBTHEIRE 23. 14 Figures 9 and 10 illustrate a preferred

embodiment of the meansg pfisnenangthe S8 eRISIBOROIRIFI P End Hesdrien heacresihro®r &ain the
closed state, Whi|e.Fi5(i]L{(§e 1 illu§trates the aﬁce s daor 5¢ in the open statefn.ln its éon%itudinal.
again e on fiCti ur

movement, the ‘access door 5¢ Lanifiated 5y 3 Shiding 5 agff}a?éP%A?%ﬂgﬂ a pnelmatictaRcthe
access door 5cAndetiasinic earTBipassembly is mounted on a frame 35 itself mounted so that it can

rotate abot a posterior vggtiﬁ?dfﬁl@ SEANbMRIRMBYY, JEVEN MeaiINAERSRERIN S isTRWSite
frame 35 can pivot between a closed position illustrated in Figure 9, in which position the access door

5c is pressed fiflAR) APSAEH R YHENing of the decontamination 10 chamber 5, and an open position
in which the frame 35 is away from the decontamination chamber 5. Thus, the seals 38 and 39
provided on the access dbirBesafk aide 16 deussteafairaiaie decopediniaaticietahan beestiwatvant

experiencing frigliaRdpEng QRAMHIIRHRCS I PRETEEPIe HUBRPAY be seen from Figures 7 to 10,
the maintenance door 5dIir? %hslyiggse, in the pumping means 8, it is possible to differentiate
20 between a primary pump 8a placed in a primary pumping compartment 8c,
horizontally aligned with the decontamination chamber 5. The access door 5c¢ in its
open position moves on one side of the primary pumping compartment 8c, as can be
seen in Figure 10. On the opposite side of the primary pumping compartment 8c
there is an electronic panel 8d containing the control means 14 that control the
25 decontamination module 24. Thus, the control means 14 in the panel 8d do not
increase the amount of vertical space occupied by the decontamination module
24-27, thus allowing four decontamination modules 24-27 to be stacked vertically in
a clean room of a semiconductor manufacturing facility 200.
In the treatment device 23 illustrated in Figures 6 and 7, each
30 decontamination module 24-27 comprises its own pumping means 8 having at last
one primary pump 8a. In each decontamination module 24-27, the primary pump 8a
is housed in the primary pumping compartment 8c (Figures 9 and 10) which is
longitudinally offset from the decontamination chamber 5. For preference, the

decontamination chamber 5 is closer to the loading-unloading stations 23a-23b, it



door, opened manually. Figures 9 and 10 illustrate another embodiment detail of the treatment
device 23 according to one embodiment of the invention. In this case, in the pumping means 8, it is
possible to differentiate 20 between a primary pump 8a piaced in a primary pumping compartment 8c,
horizontally aligned with the decontamination chamber 5. The access door 5c in its open position
moves on one side of the primary pumping compartment 8c, as can be seen in Figure 10. On the
opposite side of the primary pumping compartment 8c there is an electronic panel 8d containing the
control means béitippoesitiel tbe the pleeananomnaiio coathardniTBusothe ctistDhmennsidtiethe
panel 8d do noj jngrease ine. amoualfyestical space acohpiad e deconiaminaion mogulg 24-27.
thus allowing four decontamination modulés 2427 to bé stacked vertical y i a clean room of a
semiconductor @e@fu#dcturing facility 200. In the treatment device 23 illustrated in Figures 6 and 7,
each 30 decontamination module 24-27 comprises its own pumping means 8 having at last one
primary pump 8a. In eachrdeitioistesndaationemad odd Y 4n2 Fighee primanepoatpréarnsiidse thivdiies

primary pumpi rt Figure 1 ich.is longitudinal 0
decontamirgz:\ti(r)?4 gﬁ?rﬁ%e%%%%?r%&e@?gngg t e8 r(lj_egcg]c%{r\%}t%a{%ni}]@;l(}i'or}ngc'grlié ﬁ%%é% gﬁs% (%:%ggsegrreJ fga t%rtes the

loading-unloadify @t bdapiipd)tand hishepebsimtordifteStataa s Ianmsihg dEmpetmentise to
be offset away fsqiprifecaging-Hrieamne sialiags 23a-23b so as to reduce the longitudinal travel of

the robot 29. As iIIustrategvs%he aticall% in F%ure 12, the decontawigati n modules 5 24-2 a\ref
supported by a common AL} s"BOP A KA @%Hgsg%ms%a&)no]ﬁg tIY€ robot Q@n&%\f (Péﬁ]&e ahd the

loading-unloadierchtatidhs 2Be@BbNTRSIWholwdniy Blcdhfinedintiied kprimorpoasing chassis
Within the, primagy) PYRRING EOMBATBIRBIBCoth@ REMANK RIHBRIRG OhfRar Oh e dRe0SkRMYNalian

modules 24-27 is su%ported by the common chassis 10 100 with the interposition of elastic connecting

means 101 prel/&Af '8’1r8F¥é’#Hr§§|8ﬂ 8§ s AR IR aHEB AR Ion: chafm BEF &t yEnation
decontaminatiocheh@abeér s issktfepiosagitiedad m dedeotantanaitioniah absissi® 0@hiwhiclisalsarcasies

the sensors ang acuiAlOi AsRACIAAMIIL e siasnianipein Bhambanfalln SheARsansPymE 8D is

advantageously positioned below the decontamination 15 chamber 5, its suction | ng connected

directly to the iISSieRgRMe WHBBnt%'?niﬁsati%‘i'\Vé‘ﬁéﬁ‘ﬁBGPfWit@WQe Rrlawt BBmgd&?ﬁﬁéﬁéﬂaéS?%n
intermediate linehathbethe sugsiogusirinofithet pralagy RuMieSadl hereame is trir ofiiBRIOths the
decontamination modules 25-27. Ref rence iso[i%%ﬁe again Fo Fi&ure 3. 1n tQis view fror{]eabove it is

, econia ation, chamier 5.,it arg€ outlet being. connected by an in ediate
20 possible to make ou { e column o modufes C comprising, asgll?ustra e(ei N }élgures gnanclld'}, a

superposition dfffeut&éedheasyABGvdrMeddlidre2arPrary i mialikes it poskible 16 dbiaffoie vhes the
throughput of ogecdaeanirstigatiesgmesdyle. 7igure 3 illustrates a second column of decontamination
modules 23d, that forms a second superposition of four decontamination modules like the modules
24-27 of Figures 6 Reference is made again to Figure 3. In this view from above, it is
20 possible to make out the column of modules 23c comprising, as illustrated in Figures
6 and 7, a superposition of four decontamination modules 24-27. That makes it
possible to obtain four times the throughput of one decontamination module. Figure
3 illustrates a second column of decontamination modules 23d, that forms a second
superposition of four decontamination modules like the modules 24-27 of Figures 6
25 and?7.

The two columns of decontamination modules 23c and 23d form a
longitudinal row 28 of two columns 23c and 23d of decontamination modules
superposed on one another, the row 28 of columns of modules extending in the
longitudinal direction I-I perpendicular to the direction of travel of the branch 20 of

30 the box transport system OHT. This then increases the number of decontamination
modules 24-27 without increasing the space occupied by the treatment device 23

along the branch 20 of the box transport system OHT. Further, the depth available in



25and 7. The two columns of decontamination modules 23c and 23d form a longitudinal row 28
of two columns 23c and 23d of decontamination modules superposed on one another, the row 28 of
columns of modules extending in the longitudinal directigg I-1 perpendicular to the direction of travel of
the branch 20 of 30 the box transport system OHT. This then increases the number of
decontamination modules 24-27 without increasing the space occupied by the treatment device 23
along the branch 20 of the box transport system OHT. Further, the depth available in 16 the
longitudinal diresgohdiafdimallamgttinal -1ovf 28 ©fleabimais 23 co W 3dgofdessntaninason r3aduyles is
also put to use'decontaRfoert?onnc%iosdﬂPevg na Seoto '%it%uﬂged' which schematically illustrates one possible
functional arrangemen of'the pumping anaasup%'ljy means of the 5 decontamination chamber 5. The
decontamination chamber 5 is associated with two pressure gauges 13a and 13b. Gas sources (not
depicted) are operated by¥HEENFOSIBIN MR Bsd2 Fighire £) Wh'sk RENRFPOMIAREIYhE YHEEs S0
appropriate mopassisieufingction souiseundéheeproessshd hepripiagy aunthpsBapsycansasteddio the
decontamigatio chAMBGEBY A ARKmaRumRng NG dfasercialed wilb Aimanyaepiral yave
41, discharging the pumping gases via an outlet line 42 to the Semiconductor MANUTAC uring facility
gas extraction ®eP6HtreaRHEAs s3te@d 13b.ThasneakecsisdMttieistemdare SIRAFRBY idYdihgected

to the decontargiiat@indeNaabes gk a-riae sgcandartdumpingcingdfded withha dpprepaatary
control valve 44, and its r(éischa\r%e side dis?@éges into a secondary discharge line 45 which is itself

connected firstl@?&ng DR AUEPRA e4%OH{/S§ v RPERS 'secondly to an intermediate line 48 which
leads to the intake side ofTti ey pumip Bajswitntiesieteipdbitide afriaraivation. gopongs inley 50

constantly, trogyses P ERHRS IO e S8R WHR BRintdlg BBRSHVHIG421S GRBRERIRR 0 a

20 primary pumﬁ 51 (Fig. 5) with low delivery, this pumﬁgbelng common to all the decontamination
modules 24-27t"€ PUMBRISEARTTRHNK POARISH 1 to MR thift PERARI LsHRARATLApIMEW AH Pirge
gas by the purgmmnbettEtiparodital lyesatp@edysathnireatment gas from the decontamination chamber

5, and discharging either iqfQ ttﬂﬁé@nsgg ing46 ar igégoggaqy ilgl&% edipteling 4R Asdheprassure in
the decontamination chamber 5 drops, a first, pre-emtpying, phase i carrieds out by opening the

primary control 4240813 MER R SRAMARI pRinkAnRpHRE SieaeReaNe BRI liffe 48cBHeRYSurAp 8b
being isolated kytoa&agondatipiconivel vValvedd asddnctegalvrid Hibtihigphane theseabyeddryis
open so that the.comman.primary pump 51 pumps to the discharge side . 30,.0f t econdar mp
O, Beyond a 188 RIS deeb o S e C R e S R EReeole SR B0 A B e
the primary cortfsl seeandly i dodets anediateViioetBiahig Iaeds sodperiathkslsigtgftie taigmary
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R R A o e R A S e e
20 primary pump 51 (Fig. 5) with low delivery, this pump being common to all the
decontamination modules 24-27.

The secondary pump 8b is in constant rotation, constantly supplied with
purge gas by the purge inlet 50, periodically supplied with treatment gas from the
decontamination chamber 5, and discharging either into the transfer line 46 or into

25 the intermediate line 48. As the pressure in the decontamination chamber 5 drops, a
first, pre-emtpying, phase is carried out by opening the primary control valve 41 so
that only the primary pump 8a does the pumping, the secondary pump 8b being
isolated by the secondary control valve 44 and by the valve 49. In this phase, the
valve 47 is open so that the common primary pump 51 pumps to the discharge side

30 of the secondary pump 8b. Beyond a fixed pressure threshold, a second emptying
phase is undertaken, during which phase the primary control valve 41 is closed and
the valves 44 and 49 are opened, allowing the two pumpings of the primary 8a and
secondary 8b pumps to combine in series. During this phase, the valve 47 is closed

to avoid contaminating the common primary pump 51 with the gases pumped from



17 the decontamination chamber 5. The most independent possible operation between the various
decontamination modules 24-27 is thus ensured. Reference is now made to Figure 5 which
illustrates the common primary pump 51, connected by flye transfer line 46, to all the secondary pumps
8b of the 5 decontamination modules 24-27 of the treatment device 23. Reference is now made
to Figure 11 which illustrates the ventilation means for thermally cooling the primary pumps, and the
acoustic insulating means for insulating the treatment device according to one embodiment of the

invention. The gHisn@syqruanmis sish asatnedrsnatyepuiay §alop e doupdsidecopeatioatiosturedules

24-27 of the tret?}tment dev(i]ce of Firgure§ 6 and.7 ha§ en illlﬁstrated scHematicaIIy. The primary pump
) . the various decontammation modul«tag -27 Is thus ensured.
8a is housed in ItS primary pumping compartment 8C. The primary pumping compartments such as the

compartment 8c of the folRefRIENGRIRINAHOM AEHPdIRULT Whigmilhishatanithe aenamomerimane

vertical directiopang 81 eashediddas) ifie i SRlf-GrRENRBItIBEAIS HRIERE fIAR GAIHPSBitaKehe
compartment 55 and a common dischargée pﬁoﬂig%ment 53 which are %eparated from one another by
imar

an intermediate ﬁ%ﬂpm%tbodh%%heﬁw Ab Jﬁ?ﬁénﬁ%nbggglc?h?e primary pumps such as the

primary pump 8a themselves each comprise an air cooling system, with a cooling air intake 55 at a
first end of the pump and ReIR@RCEOBINY Wir BRdN ey BBIER d Senbith ey Brates 20puraptilation

Thhus, the interrlﬁ%ldiagewlem@mgw Séoﬁﬂg?@r%q&rfmym@@@taﬁa aﬁ%ﬁd@wmﬂgﬁﬁaﬂﬁgrmszone,
that recelves alj the coolin Ir discharges from the prlmary umps and constitutes the common
ochacos cordar S R B e e R B o e Tk R air
intakes of the 25primary gineppamadthaboonstititesith@sothmonrinmake qompartdeenefs2he  fouThe
first pumpigy CoRRAtERAALABRSAlIEeNBIaTes: e FRRmMenischaof EQIRATENSN Shhasadower

air outlet 57. The second pumping compartment zone that constitutes the common intake

compartment 53 Y@L PP BATGRI: alNfIBIBRM0ITR, H5 'BriftARP AU PR JYIMG Xir NP8 %s
indicqted by thcg:mrpwmﬁéht&):.Mnﬁﬁilarfqunrﬂmn@mmWNaed&t}smlrghstheq).dmap}amm'pls&ea.
Also illustrated i Faure 11,868 AGAHREGIASHBHAR Msans hatiRAGE RS AGP SRR QBIFRIPTS ipwards

the environment from the treatment device 23. For that, all of the primary pumping compartments are
isolated by abs¥ehést! pdiieEien (Kl a8 fershusiyinetidhén. tite BRcremadsmRWRr 'Oifél% 72and
upper inlet58 agentirtsnsiphee fistedpaitmbaifles thad absormanousticramissionsartment 53 which

are separated from one another by an intermediate wall 54 through which the

primary pumps 8a pass. The primary pumps such as the primary pump 8a

themselves each comprise an air cooling system, with a cooling air intake 55 at a

first end of the pump and with the cooling air discharge 56 at a second end of the
20  pump.

Thus, the intermediate vertical wall 54 separates from one another a first
pumping compartment zone, that receives all the cooling air discharges from the
primary pumps and constitutes the common discharge compartment 53, and a
second pumping compartment zone containing all the cooling air intakes of the

25  primary pumps and that constitutes the common intake compartment 52.

The first pumping compartment zone that constitutes the common
discharge compartment 53 has a lower air outlet 57. The second pumping
compartment zone that constitutes the common intake compartment 52 has an upper
ambient air inlet 58.

30 Thus, the primary pump cooling air flow is as indicated by the arrows 59,
60, 61 and 62, from the top downwards through the primary pumps 8a.

Also illustrated in Figure 11 are acoustic insulation means that reduce the

acoustic omissions towards the environment from the treatment device 23. For that,

all of the primary pumping compartments are isolated by absorbent panels 63 used



The common primary pump 51 is also sited in one of the primary pumping compartments, to ensure
that it is cooled and acoustically insulated in the same way 5as the other primary pumps. A
common control device manages the flow of transport afngl storage boxes 1 that are to be treated
according to the availabilities of the decontamination chambers 5 and the treatment demands from the
semiconductor manufacturing facility production supervisor, and thus manages the loading-unloading
stations 23a, l023b, the movement of the robot 29, and the starting of the processes in the
decontaminatiolpmesliiasiddubation. Thd hercairniaiigonsvkdaicecaNpiseumeanmizt 58 are
communicating Wlth the/esepq cgndgnc%)rf esrmf%ce%nn%facnltgtsu ervisor and with the box transport
system OHT to aﬁow% ?ranspor and storage Soxes 116 ba loaded au%matlcally onto the
15loading-unloading stati®hg ngwpflmafym@wééeﬁtqmﬁeﬁm i e SRR IRIEMBIBUMpIng
embodiments %@HMrﬂéﬁg iQGQ;F?S’&JQQHEQGHS|&&%@Hﬁd%ﬂ@ﬂ§ﬂ§aﬂ9q‘rﬁﬁmé@|iﬁfﬁii@%ﬁﬂ REY
within the competence those skilled in the art. CLAIMS 1. Treatment device for transport and
storage boXes f'ls) %r%%ﬁ&ﬂrd'%a&%%mg%matlon module that has:  a decontamination chamber (5)
with a side access door (3c)oamictois capibledsofaomainayg s thendjoovt ahdratsye bod (diprage
means (6. 13) gijpteodupaggasdia teAsFeRIamiNaen MamafkiTheaARE dedirpbRiERing the

gases from the decontamination chamber (5), command ( 14) and control (12) means for controlling the
gaseous atmospHERRGIRhm W gt itsAtTRE b e mantse (8 16/ FATISOALCHRIVIERRUIATHERY a
plurality of decdatinyimpatidnctimdules:(2idel 7 padppostechbygesanarioadihgssit LDy, sthgons 23a,

ggg;’g;ar;“ci)%ﬁ'gﬁﬁ‘oﬁ%eﬁn@%%%%?rSfSHPeerPooo%?dﬁ‘ U AANSHAFAG G G A U SAUUMNfR3C

decontamination modules 24-27.

The common control device comprises means of communicating with the
semiconductor manufacturing facility supervisor and with the box transport system
OHT to allow the transport and storage boxes 1 to be loaded automatically onto the

15 loading-unloading stations 23a, 23b.

The present invention is not restricted to the embodiments explicitly

described but includes the various variations and generalizations that are within the

competence of those skilled in the art.



15-each decontamination module (24-27) comprises its own pumping means (8) having at least a
primary pump (8a), the primary pump (8a) is housed in a primary pumping compartment (8c) that is
longitudinally offset with respect to the decontaminationhamber (5). 2. Treatment device according to
Claim 1, in which 20- the primary pumping compartments (8c) of the decontamination modules (24-27)
of one and the same column of modules (23c, 23d) communicate with one another with no horizontal
separation, each primary pump (8a) comprises an air cooling system with a cooling air intake (55) at
a first end of the pump and with a cooling air discharge (56) at a second end 25of the pump, in one
and the same column of modules (23c, 23d), an intermediate vertical wall (54) separates one from the
other a first purgidtv®mpartment zone (53) receiving all the cooling air discharges and comprising a
lower air outlet (57), and 30a second pumping compartment zone (52) containing all the cooling air
intakes and comprising an upper ambient air inlet (58). 20 Treatment device according to either of

Claims 1 and 21in WHEMEEhrRXSLoURTp BH)IBYpFoHe FIRFARB cBRIFON CHasSRTROBY Wit the
interposition of elastiecoatracibing memias €Lt pres/enting the transmission of vibration to the

decontamination enl éé%ﬁté%rHt?&WﬁQ%%%YE@ﬁgﬁfg%%é% ’ﬁ%os%fe%e%ﬂ%ﬁh%ﬁ”i g%&ﬂ?&‘ side

access doors (5¢) of the decontamination mod are a g one and the same
access sidé an8fdrenéaipngchiraneaasl and sary meansli34, 37) which open and close them.

Treatment device agreiing ta DNt aftkldimnd datinio whichtapaeaasssloen4amaf(erch

d inati dule (24-27) | lidi d ich, wh s | Il h
Sl of the prinary BRI COrAAEREEAES SROEAAIOT L £l aNOR By 8 A SRR (20).

- command (14) and control (12) means for controlling the gaseous atmosphere
within the decontamination chamber (5),

10 in which:
- the device comprises a plurality of decontamination modules (24-27) supported
by a common chassis (100),
- the decontamination modules (24-27) are superposed on one another to form
at least one column (23c, 23d) of modules,

15 - each decontamination module (24-27) comprises its own pumping means (8)
having at least a primary pump (8a),
- the primary pump (8a) is housed in a primary pumping compartment (8c) that is

longitudinally offset with respect to the decontamination chamber (5).

2. Treatment device according to Claim 1, in which
20 - the primary pumping compartments (8c) of the decontamination modules (24-27)
of one and the same column of modules (23c, 23d) communicate with one another
with no horizontal separation,
- each primary pump (8a) comprises an air cooling system with a cooling air intake
(55) at a first end of the pump and with a cooling air discharge (56) at a second end
25  of the pump,
- in one and the same column of modules (23c, 23d), an intermediate vertical wall
(54) separates one from the other
a first pumping compartment zone (53) receiving all the cooling air discharges
and comprising a lower air outlet (57), and
30 a second pumping compartment zone (52) containing all the cooling air

intakes and comprising an upper ambient air inlet (58).



Treatment device according to Claim 5, in which the sliding access door (5c¢) is mounted to slide
longitudinally on a frame (35) itself mounted with pivoting about a vertical axis of pivoting (36) and
made to pivot by a pivoting actuator (37). Treatment deyige according to one of Claims 4 to 6, in which
each decontamination chamber (5) of the decontamination modules (24-27) comprises, on the
opposite side to the access door, a maintenance door (5d) 20so that individual maintenance can be
carried out on one decontamination module (24-27). 8. Treatment device according to one of the
preceding claims, further comprising: at least one loading-unloading station (23a), a lateral

transfer zone (fQ9)Br’%ﬂHH§8tdi’Ptﬂ%esﬂﬁ$prﬂﬁ§ é%(%gkefoofh@'25%80ﬁf§11ﬁné[ﬂldl’f‘iﬁ6du%§(‘?2ﬁ2’7) in

line with the loadingrumloadigstalisyo(@3nhy an®koh(2h mla@@dsqibe)lamnaiﬁéaméepdgnon agpable
of moving the transgprt and stora (3 boxes élgllao[ ween the Io:ﬁol unloadlr%%stgtl ra On nrol the

IC C reventin
decontamination chamb @ir)] ntaminatio reatment dewce

according to Claim @mﬂ!’@éﬂlﬁéﬁﬂﬁhgn@(’.ﬁg(ﬁ eblirst loading- unloadlng station (23a), in line with the
lateral transfer zone (129), 21 a second loading-unloading station (23b), in line with the longitudinal
row (28) ofscolumng efammeii e (23€ a2 3d)dmgl momwiei‘nglmaans 1((3@) oﬁ hgitudieadioowenest and

means (31) of rotal Jreugh P AR yatlial B A dLcaimen device afeiding aeile o

Claims 8 and 9 con together 5w alm Inw ontamlnatlon mo
comprises a safety ¥ed/i6& whieh:access side and are each controlled by actuating means (34 37)

which open and close them.

5. Treatment device according to one of Claims 1 to 4, in which the access door
10 (5¢) of each decontamination module (24-27) is a sliding access door which,
when open, is laterally offset to the side of the primary pumping compartment

(8c) and which is controlled by a sliding actuator (34).

6. Treatment device according to Claim 5, in which the sliding access door (5c¢) is

mounted to slide longitudinally on a frame (35) itself mounted with pivoting

15 about a vertical axis of pivoting (36) and made to pivot by a pivoting actuator
(37).

7. Treatment device according to one of Claims 4 to 6, in which each
decontamination chamber (5) of the decontamination modules (24-27)
comprises, on the opposite side to the access door, a maintenance door (5d)

20 so that individual maintenance can be carried out on one decontamination
module (24-27).

8. Treatment device according to one of the preceding claims, further comprising:

- at least one loading-unloading station (23a),

- a lateral transfer zone (129) provided on the side of the access to the
25 decontamination modules (24-27), in line with the loading-unloading station (23a),

- a robot (29), placed in the lateral transfer zone, capable of moving the transport

and storage boxes (1) between the loading-unloading station (23a) and the

decontamination chamber (5) of each of the decontamination modules (24-27).

9. Treatment device according to Claim 8, further comprising:

30 - afirst loading-unloading station (23a), in line with the lateral transfer zone (129),



locks the maintenance door (5d) if the side access door (5c¢) is opened, locks the side access door
(5¢) and patrtially disables the robot (29) if the maintenance door (5d) is opened. 1011. Treatment
device according to one of the preceding claims, in which; each decontamination module (24-27)
comprises its own control means (14), the control means (14) are arranged in a control panel (8d)
positioned to the side on the same side as the primary pumping compartment (8c).

- a second loading-unloading station (23b), in line with the longitudinal row (28) of
columns of modules (23c, 23d) and comprising means (30) of longitudinal

movement and means (31) of rotating through 90° about a vertical axis.

10. Treatment device according to either of Claims 8 and 9 considered together
5 with Claim 7, in which each decontamination module (24-27) comprises a
safety device which:
- locks the maintenance door (5d) if the side access door (5¢) is opened,
- locks the side access door (5¢) and partially disables the robot (29) if the
maintenance door (5d) is opened.

10 11. Treatment device according to one of the preceding claims, in which:
- each decontamination module (24-27) comprises its own control means (14),
- the control means (14) are arranged in a control panel (8d) positioned to the side
on the same side as the primary pumping compartment (8c).





