1 Station and nethod for neasuring the contam nation of an encl osure
used for transporting sem conductor substrates The present
invention pertains to a particle contam nati on neasurenent station
for a transport pod for the conveyance apd atnospheric storage of
5sem conduct or substrates such as sem conductor wafers or reticles.
The invention al so pertains to a correspondi ng neasurenent nethod.
Transport and storage pods establish a confined space under
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pods are used to transport the substrates from one device to anot her,
or to store them between two manufacturing stages. A distinction is
made in particul ar between standardized openi ng FOUP 15 (Front
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contam nants and in particular organic, am ne, or acid contanm nants.
In fact, during the manufacturing of the sem conductors, the
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In the semlconductor manufacturing industry, these pods are used to

transport the substrates from one device fo another, or to store them between two
manufacturing stages.

A distinction is made in particular between standardized opening FOUP

15 (Front Opening Unified Pod) or FOSB (Front Opening Shipping Box) or bottom
opening SMIF (Standard Mechanical interface Pod) type wafer transport and
storage pods and standard RSP (Reticle SMIF Pods) or MRP (Multiple Reticule
SMIF Pod) .type pods for the transport and storage of reticles.

These fransport pods are made of materials such as polycarbonate, which

20 may in certain cases concentrate contaminants and in particular organic, amine,
or acid contaminants.

In fact, during the manufacturing of the semiconductors, the transport pods
are handled, which leads fo the formation of pollutant particles which become
lodged in the walls of the transport pods, thus contaminating them.

25 The particles adhering to the walls of the transport pods can then come

loose, falling on the substrates stored in these pods and damaging them.



2 . Such contam nation can be highly danmaging for the substrates.
It is therefore necessary to clean the pods regularly so as to be
able quickly to take the necessary decontam nati on neasures. Regul ar
cl eaning of these pods by washing themwith a liquid such as pure 5
water is therefore planned. Such cleaning stages are carried out
either directly in the sem conductor substrate manufacturing plants
or at conpani es specialized in the cleaning of atnospheric transport
pods. To debechmicoetantieaticn pad beectighlgl dsamnagigy far paet sudsdrates. It is
contam natio surenment nethod | s knpwn that consists jin neasurin
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cont am nat i oPFe6€%.r ansport pods for the conveyance and at nospheric
storage Furthermore, this type of method is not reproducible. Indeed, the

15 measurement obtained is directly linked fo the specialized company instructed
to implement it, which does not allow for the implementation of standardized
checks.

Manufacturers therefore prefer to send transport pods for cleaning
regularly.

20 Consequently, some transport pods without particles are nonetheless
cleaned, thus uselessly reducing production rates, while others, which are
particle polluted, continue to store and/or transport semiconductor substrates
with the potential risk of substrate contamination.

Manufacturers therefore plan on frequent preventive cleanings so as not

25 toincrease the defectiveness level of the substrates.

The goal of the present invention is therefore to propose a measurement
station and matching method enabling measurement of the level of particle
contamination of transpert pods for the conveyance and atmospheric storage

30 of semiconductor substrates by means of a real time measurement capable of



30 of - sem conduct or substrates by neans of a real tinme measurenent
capable of 3 being inplenented in an industrial manufacturing chain
process directly at the manufacturing plant. To that effect, the
i nvention concerns a neasurenent station,for the neasurenent of
particle contam nation of a transport pod for the conveyance 5 and

at nospheric storage of sem conductor substrates, such pod conprising
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15 - a measurement device comprising a vacuum pump, a particle
counter and a measurement conduit, of which an inlet leads to the inside of the
said casing and of which an outlet is connecied to the vacuum pump, the
measurement conduit being furthermore connected to the particle counter, to
create a communication between the inside of the casing of the transport pod
20  coupled to the said measurement station and the particle counter.
According to other characteristics of the measurement station, taken singly
or in combination,
- the said interface is equipped with a plurality of spacers enabling the
said interface to couple with the said casing while leaving interstitial
25 gaps for the passage of a leak flow between the inside of the said
casing and the external environment,
- the said spacers have the shape of studs,
- the measurement station comprises an atmospheric chamber of the
clean room type, certified ISO 3, surrounding the said interface,
30 - the injection nozzle is configured to inject a pulsed gas jet,



casing and the external environnent, the said spacers have the shape
of studs, the measurenment station conprises an atnospheric chanber of
the clean roomtype, certified 1SO 3, surrounding the said interface,
30the injection nozzle is configured to 5nject a pulsed gas jet, 4
the interface conprises a plurality of injection nozzles equipped
with particle filters, the neasurenent station conprises stoppers
intended to plug the filtered gas passages. of the transport pod .
casing, 5the neasur &ifeiteriacs ¢ Prgﬁﬁﬁp ity, Op FURAIOR; RFZlesi gauRped with
transmt to a cl eanppgicitifers Signal that is representative of a
state of cleanliness of the casing of the said pod. The
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t he conparison. portion of wall inside a casing of a pod coupled to the said particle
contamination measurement station, as previously defined, so as to
detach such particles from the casing by means of the impact of the gas
15 jet onto the said wall, and in which the vacuum pump is operated so as to
produce a gas outflow from the inside of the transport pod casing
coupled to the said measurement station towards the particle counter,

and

- a second stage, at which a number of pariicles is measured with the

20 particle counter and the result of the measurement is compared to a
predefined threshold to determine whether a liquid cleansing stage is
necessary based on the result of the comparison.

According to one or more characteristics of the measurement method,
taken singly or in combination,

25 - agas jet is injected in a discontinuous fashion over the first stage of the
said measurement method,

- over the course of the said first stage the said gas jet is injected against
the wall, then in the course of the said second stage, the injection is
stopped to measure the number of particles and the injection nozzle is

30 displaced perpendicularly to a new wall area, and the said first and



According to one or nore characteristics of the neasurenent mnethod,
taken singly or in conbination, 25a gas jet is injected in a

di sconti nuous fashion over the first stage of the said neasurenent
net hod, over the course of the said firsf stage the said gas jet is
injected against the wall, then in the course of the said second
stage, the injection is stopped to neasure the nunber of particles

and the injection nozzle is 30displaced perpendicularly to a new wall
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beconme apparent upon reading the description of the invention, as
wel |l as the attached drawings, in which: Figure 1 is a schematic
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- Figure 1 is a schematic view of a measurement station in a position
coupled to an envelope of a transport pod,
10 - Figure 2 represents a variant of the measurement station of Figure 1,
- Figures 3 and 4 are schematic views of components of a measurement
station coupled to a pod casing, seen in operation,
- Figure 5 is an organizational diagram of a measurement method.
For reasons of clarity, the stages of the measurement method are
15 numbered starting from 100.

The invention concerns a measurement station for particle contamination
of the casing of a transport pod for the conveyance and atmospheric storage of
semiconductor substrates.

20 The measurement station is capable of coupling, in particular, with at least
one standardized transport casing of the SMIF, FOUP, FOSB, RSP or MRP
type.

Such transport and/or storage pods and their interior atmosphere are at
atmospheric air or nitrogen pressure. The atmospheric pressure is the pressure

25  of the transport pods in their usage environment, such as the atmospheric
pressure of the clean room.

The transport pods comprise a peripheral casing capable of being closed
by a removable access gate dimensioned for the introduction and extraction of

substrates.



station coupled to a pod casing, seen in operation, Figure 5 is an
or gani zat i onal di agram of a measur enent net hod. For reasons
of clarity, the stages of the neasurenent nethod are 15nunbered
starting from 100. The invention copcerns a neasurenent station
for particle contam nation of the casing of a transport pod for the
conveyance and at nospheric storage of sem conductor substrates. 90The
measurenent station is capable of coupling,,in particular, wth at
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capabl e of be#tag cl osed by a renovabl e access gate di nensioned for
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The measurement station is for example placed in a clean room to
constitute a control post.
The measurement station can equally be incorporated in a semiconductor
manufacturing equipment. The manufacturing equipment would then preferably
15 comprise three 1ISO 3 ISO 14644-1 clean room type chambers certified
according fo the standard defining the classification of air cleanliness of clean
rooms and controlled environments in terms of the concentration of particles in
suspension in the air,
A first chamber is intended for removal of the access gate to a transport
20 pod, the second chamber constitutes the measurement station to measure the
particle contamination of the casing 3, and a third chamber is for example a
cleaning unit enabling implementation of a liguid cleansing process.
The second chamber is in communication with the first and the third
chamber so as to be able to transfer the casing of the transport pod 3 from one
25  chamber to another.
The measurement station 1 comprises, on the one hand, an interface 5
capable of coupling with the casing of the transport pod 3, and on the other

hand a measurement device 7.



gas passages to balance the transport pod's internal and external

pressure. Figure 1 represents a neasurenent station coupled to a
casing of a FOUP type transport pod 3 for the conveyance and

at nospheric storage of 10semi conductor sybstrates. The
measurenent station is for exanple placed in a clean roomto
constitute a control post. The measurenment station can equally
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To improve particle removal, a non-constant gas flow is injected, i.e. a

15 pulsed gas jet, a mobile gas jet capable of sweeping a portion of wall 13, a gas
jet successively injected through a plurality of injection nozzles 9, or indeed an
amplitude modulated gas flow, such as a gas flow ramp.

Thus, the gas jet aftacks the walls 13 in a discontinuous manner,
increasing the number of gas acceleration phases, in the course of which the

20 particles 11 are detached, promoting measurement of the pollution level and
thus distinctly improving particle removal.

The measurement device 7 comprises a vacuum pump 17, a particle
counter 18 and a measurement conduit 21, of which an iniet is capable of being
connected to the inside 10 of the coupled casing 3 and of which an outlet 25 is

25  connected to the vacuum pump 17.

Preferably, the inlet 23 will lead directly to a frontal face of the interface 5
(Figure 1) or it may be arranged more on the inside 10 of the transport casing 3
by an extension 22 of the measurement conduit 21 beyond the interface 5
(Figure 2).



The interface 5 further conprises at |east one injection nozzle 9 to
direct a gas jet in a direction perpendicular to a portion of wall 13
inside 10 the casing of the pod 3 coupled to the neasurenent station
1, so as to detach particles 11 fromthegenvel ope 3 by the inpact of
the gas jet on the wall 13. 10The gas is a clean gas, e.g. air or

ni t rogen. Wth the targeted injection of the gas jet, the gas
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which an outlet 25 is 95 connected to the vacuum punp 17.
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Thus, a majority of detached particles 11 of the casing 3 is potentially
- detectable by the particle counter 19,

20 Furthermore, the measurement station 1 advantageously comprises a
processing unit (not shown) to transmit to a cleaning unit a signal that is
representative of a state of cleanliness of the casing of the said pod 3.

As can be seen in Figure 2, the injection nozzle 9 is arranged at a mobile
end of a protruding pipe 32 of the interface 5.

25 The extremity of the pipe 32 can moreover be oriented towards the inside
10 of the casing 3. Thus the gas jet is equally likely to reach a substrate support
affixed to the inside of the casing of the transport pod 3.

Advantageously, the gas injection nozzle 9 is configured to inject a pulsed
gas jet. The frequency and puisation strength of the gas jet 9 is therefore

30 regulated in association to a pumping rate of the vacuum pump 17 adapted in a



10ns/ h. The entrai nment of the gases produced by the nozzles 9
is added to that created by the vacuum punp 17, which enabl es
anplification of the gas outflow conprising the detached particles
11, in the direction of the inlet 23. Angexanple of the trajectory 18
of the gas outflow has been represented in 15 Figure 3. The said gas
outflow 18 caused by the punping flow enables on the one hand

collection of the detached particles 11 i.n suspensi.o and, on the.
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device 7.  optithiustiorfohibi eetdchnadnt detheqietcl@anti cl es 11 of the casing
3 is potentially the particle counter
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optim zation of the detachnent of the particles 11.
regard to the injection nozzle 9, enabling obtention of a measurement
independent of the orientation of the injection jet 9.
The measurement conduit 21 and the pipe 32 are advantageously

15 arranged on one and the same mobile arm (not shown).

According to a second embodiment represented in Figure 4, the interface
& comprises a plurality of gas injection nozzies 9.

Discontinuous injection is then obtained by the successive injection of a
gas jet into each of the injection nozzles 9.

20 Advantageously, the interface 5 comprises several gas injection nozzles 9
configured to inject a pulsed gas jet, Discontinuous injection is then obtained by
the successive sweeping of the different injection nozzles 9 and/or by the
puising of the gas jet.

Successive injection through the different injection nozzies 9 enables on

25 the one hand to target the injection to certain dead zones of the casing 3 and,
on the other hand, to attain a significant portion of the wall 13 by the sweeping
of the gas jet.

Advantageously, the processing unit can determine data concerning the
contamination of the casing 3 relative to each injection nozzle 9. Thus, the

30 processing unit transmits a signal that is representative of the state of



The mobility in translation and/or rotation of the extremty of the
pi pe 32 enabl es adaptation of the etching rate of the gas jet on the
inside walls 13 and, 5 nore particularly, adaptation of the

per pendi cul ar conponent of the speed of jghe gas jet, so as to
optim ze the inpact causing the detachnment of the particles 11.

The inlet 23 of the neasurenment conduit 21 is then advantageously

cqual Ty 10moberdt oS H bty Sif BT RE el ilns 0 be 2haBed qisding
inlet 23 maydbierplnated catheamornstlass dicty skeurcef thadasinglde in regard to

the injection nozzle 9 enabl i ng obtention of a nmeasur

t o,
i ndependent of tRHIUG FelRPIETHNS AN AHYRAZRRYUS sMmbediment “of the interfacg, &,
measur enent GRBM/H the’zﬂqt@r&etdﬂeorﬁpﬁ@s?a pﬁrrﬁntﬁ@vaa& W@éﬂb%' NozkRes?d gy

on one and the same nobile arm (not shown According to a
second embodii¥fehithisepnadiness in Figure 4 the interface 5 conprises

a plurality of OA% hBiA&d b@4n 'E%Z%fgﬁéd%w a enﬁhe® %lg@f'tﬁé' ﬁta'l B8R

is then obtained by the successiv |njec as jet 1nto each
of the injecintssiaceozzdess & derdy gas defaparsendicylady tneepléme defined by the
conpri ses se%EQQEFQQS injection nozzles 9 configured to inject a

pul sed gas je scontinuous injection is then obtained by the

successi ve sweepilhg difmensiensliahfl emainttibmpetid wfection zioesied Rad adapwd to
t he puls of the Succes ive ipjectiop throygh the

di tforentd | §RETER A bt SRS stat feisstion &' brd nasorals T:4f e pod
the inj ectl Otk s%rntaamg theasbtZeHiasnt it tﬁ@Faﬁ@@sng: §dr\ﬂé}€d t@'ﬁhé RENLIDeS
hand, to attain a sjignificant portion of t he sweepi ng

by
of the gas jR& ¢ catised, in PRAUIGRIRE Hykeuaess Stgﬁ‘éfY'B‘é!c?c%t@Eﬂ ‘ﬁngQihlitIPﬂ @hihe casing

det erm ne d%ﬁhg%ﬁgﬁ&{ p8q Bhe contamination of the casing 3 relative
to each injection nozzle 9. Thus, the 30processing unit transmts a
signal that is ripsetherize pibedniection sozdas Bis reldively small, for example the

15 nozzles 9 comprise an orifice of the order of one millimeter in diameter so as to
generate a high speed gas jet, while being simple to implement.

To force the gas jet towards the inside 10 of the casing 3, the
measurement station 1 advantageously comprises stoppers to plug the filtered
gas passages of the casing of the transport pod 3 (not shown on this Figure).

20 The stoppers can for example be carried on a platform 16 of the
measurement station 1. The stoppers also make it possible fo ensure that no
external particle can penetrate into the inside 10 of the casing of the transport
pod 3,

Moreover, the coupling of the interface 5 with the transport casing 3 is

25 implemented in a non-leakproof manner. For this purpose, the interface 5 is
equipped with a plurality of spacers (not shown) enabling the interface 5 to
couple with the casing 3 while leaving interstitial gaps for the passage of a leak
flow between the inside 10 of the casing 3 and the external environment. The
spacers are for example in the form of studs regularly distributed over a

30 peripheral strip of the frontal face of the interface 5.



cleanliness associated to each portion of the casing 3 to be
anal yzed, enabling determ nation of the nore or less dirty areas of

the casing 3. Figure 4 represents an advant ageous enbodi nent
of the interface 5, wherein the interfacg 5 conprises a plurality of
gas injection nozzles 9, nanely 5 five in this enbodi nent The

nozzles 9 can be aligned in a peripheral strip of the frontal face of

the interface 5, ¢t .a_ga endj to_a pl.ane
ot i ned by the | T RrbRes H3E edlddn ARLPTREIT A b afin B RN
i nj ection nozaliest theairsideddpt efdthieotrdfsgeneasihe 3 iPer pagiei @\tdrpn’esgas% as
jet in the directian, of, the |ns1| de.walls,tlti,I of the od casi

1

enabl i ng t heCYBPAEANI e £XtaTeR] pefiopmeat, 1 ug dpromad goth?h%”tﬂig‘f’l%f Aujds

to be causedioviaidPeid betdlder of tﬁeb@@m@r:ﬁaﬁwesllegﬁlﬂﬁw i8%hén %nré&t@dqﬁrough the
pol lution, of the casing of the transport pod Thu t he

size of the infredial gipRvolvasgs ghesout@ﬂatewowr@w [Thisf WSemriﬁ dartpe

15n0zzl es 9 gQIRMIESioRB%hE fid rsclone mllineter in
di aneter so as to geﬁergte ésﬁltfegﬁégt)@%(f% ?et whi | e being sinple

to inpl errent Similanty, ftiee dejectien genzzjest 9t avarativantegeonslydequoped witie
casing 3, I

Co plug the TrTe HeRTEMeEaf) bende i BTG ARG R 1t BRRTT
3 (not shownemdronhiemt.Fi gure). 20 The stoppers can for exanple be
carried a platform 16 ,of the neasurenent stati st oppers
s makdli § hodseanees natmEePhEY the Berwndent aiie L to it Hee an
penetrate i ndtdspReliishaabéP2piof tthe clas r@grrpfyﬁtahﬁréfér@lﬁﬁfpéﬁrhfléép%@S in
Mor eover, the cou Img}of the interface e transport casing 3

is 25 i npl engVATYVEN HnISQA464 %aﬁfmrsurwﬂdmﬁutﬁeweﬁé%s $has to
interface 5 ﬂoﬁn%qwrﬁ%%é%’ngntaar%h'cﬂ fﬂé |tn-Ye ce DR :%lr(fgﬁﬁr?gsmé"l@éanlmess

enabling the interface 5 to couple e casing 3 | eavi
interstiti aIOf(jb%ﬁawmthWél passage of a I eak fl ow between the insi de

10 of thg casin r, re f
exanpl e 1 n t he ?%r r@?&lnér{‘%ﬁgﬁ@%&ﬁ%&nﬂeﬂxgl@{H@Sﬁﬂg?@ ové&%égg and' Gse e
30per i pher almsasurpment t lesults coft dhe f particief cobeter ni@r dacetd.implelnent the
Furt her pro4j ro njection flow greater than the punping
flow, so thﬁ’g%ﬂ’é&%ﬁg %@ﬂmdthe transport casing 3 is in slight
overpressure as Rt@maai’ Hidstratet e eife@emadtagey i MBREsuimt Wﬁétﬁ@@ 1100.
the outfl OWﬂJEﬁ %ﬁl ds t%vl\_@,rds t he out si de of the casi n%“g The | eak
flowis then tleformYnghen measirepind mathed 1 sspretaiabliy gnplsented
out si de ®NVipehsrarRidnding Y SahdPétt FPIodS idAE ticghfhg unit.
In a first stage 101, a jet of gas is perpendicularly directed towards a
portion of wall 13 inside 10 a casing of a transport pod 3 coupled to a
measurement station 1 so as to detach particles 11 from the casing 3 by means
of the gas jet.
25 The injection of the gas jet can take place before or after the coupling of
the casing 3 to the measurement station 1.
Simultaneously, the vacuum pump 17 is placed into operation such as to
generate a gas outflow from the inside 10 of the casing of the transport pod 3
coupled to the measurement station 1 towards the particle counter 19.



contam nation on the inside 10 of the casing 3. Simlarly, the

i njection nozzles 9 are advant ageously equipped with particle filters
to filter any potential polluting particle originating fromthe
external environment. 10It can also be ppovided for the .measurenent
station 1 to conprise an atnospheric chanber 27 of the clean room
type, preferably certified 1SO 3, in conformty with the | SO 14644-1
standard, surro diﬁﬂthe nter%aﬁ &I tﬂ stofﬂrma ; te a leak
m ni - envi r onment I?ﬁ %%toph O kit RErECEES IR APYrRY ﬂ@ ¢ fyEeate a lea
cl eanl i ness fbwitdeardashé bLgkid sihe $fkionoperati on, the processing unit
I's configured to1c1>rocess and uyse the neasurenment results of the

particle counter 1% S&3NESIPR RWEeH andloragasiebivsvecessivRdyinignted into

Figure 5 111 uadH ats ifjBeidH hd2IRM, shbAIR br\eﬁtsﬁom&ﬁoﬁafﬁ@%&.ﬂaﬁt&%
100. The gart i cl e contam nation neasurenent method preferably

i mpl ement &d mm&@pam@zgér&ﬁrﬁgn@dlﬂechﬁ@ poite syeep agoriar Qflih@ wallélz,%n Bpglor a

unit. V\ga?!;aﬂ(g\h §I @%’fg%@\%atp? c%gﬁeﬁggitlﬁﬁrfbﬁaagﬁm%%Oéfr” arly

directed to ds a po a“casi ng
transport pociedsgieopn tatood 16 sobteimesndissortrivons yas injastidno det ach

particles 11 fr he_ casi.n b ans. of .the gas.jet.. 25T

e tetion of 1 noylse T BakRbs 1o el G AL Bl T lefe pir e Savarcs e

of the casi n@@zemfttﬂfcem@aaawwmﬂbw&éattbm detected biititelpaaieROcRINYer 1Ohe
[ | aced to operation such as to _generate a

out 1 ow 10 bm 1 hd it FRGSes 6roaREY SiRgen it R b CERGHGIE Dbl ossured

coupl ed to t{gn ﬂ@éé\ﬁl@l@&i&n@ra@ &HH tl\etr@%f Qﬁthéhﬁ‘ea@%ﬁéméhﬁs%%?éd %
12 The injection flow is higher than the punping flow so as to

create a | eaReAPhipd Bipshedd tondetotpisp adegrertaliquid alerosing stage is Tiksegsasy
i nj ection i sppudyS&fined 3R bf el ﬁsg'}ws(tsi%gj‘ég?)i%z'oYWh)étHé?Jtﬁé?}r%ﬁs cﬂé Fod

each of the i1 njection nozzles 9, ntation and
posi ti on of israufficiently clean to remain in production and continue to transport or store

15  substrates (stage 104).

It is also possible fo perform a succession of measurements on the walls
13 so as to measure the particle contamination at different points.

For this purpose, in the course of the first stage 101, the gas jet is injected
perpendicularly against the wall 13, for a relatively short period of time

20 comprised between 5 and 30 seconds.

Then, in the course of the second stage 102, the injection is stopped, and
the number of particles is measured. When the measurement is stabilized, or
when the particle counter 19 no longer counts particles, the injection nozzle 8 is
displaced perpendicularly to a new wall portion, The nozzle 8 is, e.g., axially

25 displaced by a trapslation of the protruding pipe 32, so that the injection angle
remains perpendicular to the same wall 13.

Then, the first and second stages 101, 102 are repeated in order to
determine whether a liquid cleansing stage is necessary based on the result of
the comparisons.



5injection nozzle 9 are nodified so as to sweep a portion of the wall
13, and/or a gas flowranp is injected in the course of the first
stage 101 of the neasurenent nethod 100 to obtain a discontinuous gas
i njection. Thus, the particles 11 defsached fromthe walls 13 are
directed towards the inlet 23 of the neasurenent device 7 to be
detected by the particle counter 19. 10 In the course of a second

stage 102, a nu es 11 nmeasur ed w t he rtic
counter 15 and t R PLEURFSS e iR B raR T o=l ips stefe] igaSuuement
predefined thorshef tetsantehval Mzngndveetcaen walll |tq:uméoc;b@%m¢ Etgeﬁtrﬁﬁ@ the
necessary based on the result of the conparison (stage 103

whet her the PP'&tﬁW'P“pfSH S?@@hf’fﬂ%#@ﬁ"t@rﬁ RIS Pf AR offesradal! zjﬁ causing the
production apgr&AR 'o'?%ﬁetr%izfea@sﬁiﬂtﬁrpoéo $h&Y £ v%ﬁ%%r’é@#e‘ﬁngé&bﬁ@l%ularly
104). It 1's al'so possible to performa succession o asurenents
on the wafl stovgrdyadew walddofithe easndpdrticl e contanination at
different points h p o)

first stage 101, Th% ”E???Fgﬁé?i #ﬁmg%{egageﬁggﬁ% g ular Eﬁhgélkgﬁ tHne
wal I 13, for rrwalsemmenxejfw Evel of pantnctaadcm‘ftammmoﬁ(bfctmnspnstem)dbdiw\mean5

and 30 second t he .course f Ih sec e 102

i coti on T o8 A, sHeresS of iabmlR b5, B, e SRR Bt B el
t he nmeasur engiinufacteiraPeidia eebce@s. when the particle counter 19 no

| onger counts particles, the injection nozzle 9 is displ aci_ed

per pendi &l ar yaT'aersf%%w’f wamssbt@% Qrigkly terveriiod e I@rgc'ﬁsc?e%l igess glaferisg

25di spl aced RyMnéhdrf apshat 7198 CHre\Pé}ﬁs prtr%hé;b’&'t NGoBs p%t?r%ut SBaFﬂéﬁsts ttﬂﬁng

Inj ection angl e renal NS per pen icular to the sane

the first anforebeless sieayed aoalse tioat athersy @{5@31 ake Pﬁ"t'@l&j@@”tﬁ@ﬂ contlnue
determ ne whef (ke %&/bﬂHéﬂsﬁdﬁ%}ﬁlc’aﬂ?ﬁ&SQ&tﬂnurart]é‘scesSary based on the

result of the conparisons S possible to estimate
the contam nation for several neasurenent points of the sanme wall 13

and for each wall. It is also possible to estimate the contam nation
for several neasurenent points of another wall by causing the
extremty of the nozzle 9 to turn so that it will be directed

perpendicularly 5 towards a new wall 13 of the casing 3.



The measurement method 100 therefore enables a real tine neasurenent
of a level of particle contam nation of transport pods by neans of a
succession of stages that may be inplenented within an industrial
manuf act uri ng chai n process. 10Theref?% is possible quickly to
verify the particle cleanliness state of a transport pod. This
prevents transport pods w thout particles being nonethel ess cl eaned
or else that others, which are particle polluted, continue to store
and/or transport sem conductor subsftfapps. 14 CLAIMS 1.A
measurenent station for neasurenent "of particle contam nation of a
transport pod for conveyance and at nospheric storage of sem conductor

substrates, the transrloAtmmdreﬁmwtﬁmraemaﬁ@t@a @R ceh- bei ng
closed by a renovabl g, AcRa%f ?Sdfq?%ﬁh{r Q‘?d%tanﬁ ﬁ‘ﬁés%ﬁ?n%
conprising: an inter a&éﬁeﬁﬁ% 1 ca ng he
transport pod instea 8 4%&rface
conprising at | east RBRES ﬂjcéélpgcﬁ?la eé‘?%& é{ta §7iRo le end
of a pipe protrudi nG'CF‘FséﬁiP% qiﬁ?@ﬂfe@@:%“ﬂﬁﬁﬂﬂﬁ@épﬂﬁﬂgas jet in a
per pendi cul ar directi enlntmfmed:apabl@@ﬁdouphngﬁbaa:amgbf tha t@nspontsi de  of
the casing coupled to tpal isradoétentmatvatie Qdfcesﬁﬁbcﬂematiﬁteﬂ@detl cles

fromthe casing by an i spagdsied aﬁl%tgﬁegl Rtio® RoFAEx

maasuremen: devhcetconpﬁllo 115'@11@0’1"3 m r@r?rth t@dg uf%;f e{ hand a
Taaing and of which’ an G &rzadel ‘8n%8%‘? E a&ﬁée igp 4 g o, the
measur enent condui t be| le%ﬂﬁﬂa\‘:’? gngrbmg € ORI CFLRECAR ‘*to create
a conmuni cati on bet weenMERBIGIRI d@tion, ¢ Adaehhparngeofromitke ¢asigsport pod

coupl ed to the nmeasur enbshen gnpect ofithagds jchen tlerwaltlaadcount er . 2. The
measur ement station of nedasiremént ddviveompring e tirdGRImS agari pped
¥whte hcgslolnur 3}:1 |ty f)fe _Spasaes otultat mﬁiﬁ%&easdr@ﬁ hmaﬁﬁcaf&rﬁlcﬁ%g' fe\gkt h
fl ow bet wgen t he insi dglglé‘; 8}%% Zﬁﬁ? %% %{Sg%tiﬁ} (ita‘gﬁﬁglaponrrent

3. The measur enent stat‘? t & copggt YEFRER PUA: HIGUPEISUESy of
spacers have a shape ofmentifgaduit being Ternesteddotlenanticle cawiterioof cl ai m
1, further conprising aneateaosphmnicatichberiveen the irstdeuditifgcabing

interface. 5. The Waﬁuﬁ@ﬁﬁ’ﬂ;&)oﬁ]&)@&b@ﬁpléﬂ toCth@hféhslurem’aﬁfs?dn%nt he at
| east one injection nozglgpl dog L.pd to inject a pul sed gas jet.

6. The neasur ement st?t mt&lrface

n,th
conprises a plurality o.#-heirﬁ 3@8{%‘?&“ ﬁtaQQIPQEC]é ilp Eﬂrem fiMSFticle
filters. 7. The nmé¥€up @ﬁﬁlﬁp%wa‘fﬂh poplugl ltbpéspﬁcmrs that enable henpri si ng
stoppers to plug fi Imteufw tgasuplasatpts caing wehiledeivigp nftertfitdalt r ansport

pod. 8. The neasupgpefir agieédgeniaflest ﬂb\ﬁ‘b%hﬁééﬂrth@‘?xﬁsld‘é)@ﬂhbs' ng a
pr ocessi ng uni t opeE ﬁd’th@%ﬁf’ehﬁﬂ@nﬂr&#@éﬁ] to a cl eani ng uni t, t he

si gnal being represen Ve Q ness,,of .t he casing
of the transport pod 3 e feallrefhent Shifor c?almalnwherem the plura]e

ity of spacers have a shape of studs.

4. The measurement station of claim 1, further comprising
an atmospheric chamber surrounding the interface.

5. The measurement station of claim 1, wherein the at least
one injection nozzle is configured to inject a pulsed gas jet.

6. The measurement station of claim 1, wherein the inter-
face comprises a plurality of injection nozzles equipped with
particle filters.

7. The measurement station of claim 1, further comprising
stoppers to plug filtered gas passages of the casing of the
transport pod.

8. The measurement station of claim 1, further comprising
a processing unit operable to generate a signal to a cleaning
unit, the signal being representative of a state of cleanliness of
the casing of the transport pod.



