"1 Contam nati on neasurenent station and nmethod for a sem conductor
substrates transport pod The present invention pertains to a
particle contam nati on neasurenent station for a transport pod for

t he conveyance and at nospheric storage of 5sem conductor substrates
such as sem conductor wafers or reticles. The invention also pertains
to a correspondi ng neasurenent net hod. Transport and storage
pods est abl i s@oatH#AMHdtA nfRGfeHIR StaioR aRdankthdd e65H semic RN
fromthe substrate transport and usage environnent, for the
10transport and storage of one substratesdransport pod In the

sem conduct or manufacturing industry, these pods are used to
transport the substrates from one device to another, or to store them
bet ween two manufacturing stages. A distinction is nade in particular
bet ween standarﬁ' zed opening FOUP 15 (Front %eni ng Unifjed Pod) or
FOSB (Front Qpe bﬁg‘if@,ﬁ HoinNgNEIX PesRINSot BrRBPER ‘F@ﬂ%ﬁh’@t@t RRasrgment
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standard RSP (Reticle SM MRP (Muftiple Reticule S
type pods feemidomductonspobstraiad stdy aye seinicendwites . wafers or rdffudese The

transport pQds are de of. terials such as polycarbonate, which
20mmy i corvanfot aBesatinthi farheSefine MeAl Rt R cul ar
organic, am ne, or acid contam nants. In fact, during the

manuf acturing of the sem conductors, the transport pods are handl ed,
whi ch | eads to THespert @ gfarase petls estghtisiparedndined spmice Hirslee eirsospheric

| odged | n the.wald S8l D% ARSROLLY ARk BHS P LA UALIELRER, the

25The particles adhering to the wa ransport” pods™ can t hen
cone 10 transport and storage of one or more substrates.

In the semiconductor manufacturing industry, these pods are used to
transport the substrates from one device to 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 fransport and storage of reticies.

These transport 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 to 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.
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'l oose, falling on the substrates stored in these pods and damagi ng
them 2 Such contam nati on can be highly damagi ng for the
substrates. It is therefore necessary to_clean the pods regularly so
as to be able quickly to take the necessary decont am nati on neasures.
Regul ar cl eaning of these pods by washing themw th a Iiquid such as
pure 5 water is therefore planned. Such cleaning stages are carried
out either direbuth conteminaiiem cendoetbiphlyubsmeging randfi@csubrsitnages. It is

pl ants or af_compani es specialized in the cleanin f ,at mgspheric
Pransport pHIRSIRe NeSiesdid o Aadicha by eoblaRotside & bEAtE Upky to take
particle cotfHeanedaishfNdEBRILMBTERDN riBasiRdsi s known that consists in
nmeasuring the nunber of 10 particles deposited on the walls of the

transport pods Bggweasieapingaol thgee gogaryiwashing:tier svith :Higeideuchtasi pure
met hod has Wa?erqé TRANANE 206 ALy %%'cﬂ%lé%rﬂg g e%UEIPeeEEHg‘a %ﬁt Lol SRy
in an i ndustFial” SEATCORAUCt OF FanUf act UrP iy Process  Fur P Ner nof e,

this type ofn nieehagmisondlctoepswshicitdl enarluidaadngt Pantd S oreasut@npaties
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usel ess redyci ng production,rate il e others, ich are particle
ol 1 ut ol cBRNIIIaIBBOSHE Satts wans rohnbor g oRael oreaub el ehfiede
with the popgpideldetddtbr Afowtbst rakenfedb®MaBathkeOfisadvantage of being long
Manuf acturers therefore plan on frequent preventive cleanings so as

not 25 to Bndrasunkershmedtss suplemardds arevwlustialtsemicabdtetar esanufaeturing
goal of the ﬂ‘%%és’ﬁnt invention is therefore to propose a neasurenent
station andPhat i ng nmet hod enabl i ng neasurenent of the | evel of

particle contanFpaheenoed, tHiangper of pedshddrist het cepvedasicie. amdeed, the
al m)SphIeSrl Cmsc;[a%[l?é:]n%ent obtained is directly linked to 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 to increase 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 transport pods for the conveyance and atmospheric storage

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



"30 of sem conductor substrates by neans of a real tine neasurenent
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
atmospheric storage of sem conductor substrates, such pod conpri sing

a casing capabgdmpieneniag @3 el usjriatennruiertuaingeshiarecesscdisectioairthe
such statloH}qﬁﬁﬂg @g antdn interface capable of coupling to the

sai d transpor ng i nstead of the said door, the interface

conprising at | @asﬂwa@r@'fadm ¢ad iiovertionz bencekfis an rmegemeﬁiemngtanbblﬂoe the
end of a pipe protrudin g[nthe sai d, |nterface to direct a jet of
gas in a peﬁ&?‘ﬁ&lf%@’&trodpﬁ"é sANERURRIRD gf Bo¥RnERPrbPod Har kg FOBY?W?@@
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as to detach parti from e sal d casl ng |rrpact

jet on the sasuigwaiplableanﬂbﬁimacimadtmemmsd@‘vademabra saccepsadoan Lsuch
punp, a part{ %I e counter and a neasurenent conduit, of which an inlet
| eads to t ha'dAYICHEREM% e sai d casing and of which an outlet is

connected to the VaCUé&ﬁnnﬂéﬁBcetd?JPaB%a@Né SURiIRY ©oMdusdid RRIMBort pod casing
furthernore connected to the particle counter, to create a

comuni cat i bwtanst abthe said donsi the sTterace comiprigingf at lsast pamdpiectiopaazzie
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sai d casi ng' ea af F'%%\??Wgcﬁﬁ*ﬂGr%qu@%I’fo 4By eid frﬁeaeztﬁ@rr@awé@t@rbfwaas to
leak Tl ow bgiieRhdrhGel TRIH8n8 sdid12aSiRh by the impact of the gas jet on the said

wall, and
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 connected 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 neasurenent station conprises an atnospheric chanber of
the clean roomtype, certified 1SO 3, surrounding the said interface,
30the injection nozzle is configured to I'nject a pulsed gas jet, 4
the interface conprises a plurality of injection nozzles equipped

wth particle filters, the nmeasurenent station conprises stoppers

i ntended to pl-ug tHeefinterfece Cojayigesss abuslityfoftinectieamogales gmdpped with
casi ng, 5the neasureng station conprises a processing unit to
transmt to a cleaﬁﬁﬁggéﬁﬁ%ﬁﬁ signal that is representative of a

state of cl eanlineghe ohehbgrepesitngtatibn tdoenmised ®@Ppers intendedhe plug the
i nvention also concerns a nethod for_ the nmeasurenent of particle
cont ani nati on of a tEHRAEEBS PAPRROGLP! PRArAASROEPRRAE@SHIH at mospheri ¢

storage d0of sem cqpduclan, SRt F?attl%ﬁ’cg?%e%? P%ce@afnbrﬁit t%t@é}?snﬁ o a

which a jet of gas 1s perpendicularly directe owards~a portion o
wal | inside a casi mipafingupdd sigopl thdt isoepresestdtivepafra siake of cleanliness of
cont am nati on meaSL%éeman.t Stfﬁ%i on,, as, previously defined, so as to
det ach such parti cl'BE PP FHRE S8 PR by means of the i npact of the

gas 15 jet ontphghevsdioh Bl comdiing M WHtREd tfbetw@%@aémg@éﬁ& Sf particle
e

operated so as to produce a gas outflow fromthe inside o _
transport peenteanaliprcoliplteanapert ped dern heneeiveyanes@nst atimasphegosterage

par 1ot 60 & SR lcr BB e M i in: or ana i he result of the

nmeasurenent is carpsr sgeoatawhichdefietnefdgdd isepb@lethdicul Bt airattae towards a
whether a liquid cleansing stage is necessary based on the result of

the conpari son. portlonAew%dﬁ R§ide 2o fdsipg %ﬁép%aqome& itatthessald Ratticle
measur ement et hogh o hAKAR S GANUr8Mment £25EH N8 | HRviously 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 ouiflow from the inside of the fransport pod casing
coupled to the said measurement station towards the particle counter,
and
- a second stage, at which a number of particles 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



'25a gas jet is injected in a discontinuous fashion over the first
stage of the said nmeasurenent nethod, over the course of the said
first stage the said gas jet is injectedcagainst the wall, then in

the course of the said second stage, the injection is stopped to
measure the nunber of particles and the injection nozzle is
30di spl aced perpendicularly to a new wall area, and the said first
and 5 second st 8granchstagaspaks dareafedelce dataiming svhidhen a liguiddcleansing

cleansing stage Lg NGCRRRALY A% ALY BPtHY reklIf of BRHESmMBE
q aIW|sg r} Nt he punpi ng OW.

conparisons, the i fjectlon reater a

5 her advant agethesingbctibarfiaot iergrsafee shaahilel plresiogeioappar ent  upon
readi ng the description of the invention, as well as the attached
drawi ngs, in which: Figure 1 is a schematic view of a neasurenent

station 4n a pPOgitdOndGaHRIRE tRJARNERIGLERRsOsha It baBSREr tagp%ﬁ?ngtu upon

10Figure 2 represents a varlant of the neasurement station

1, Figures ®aaing theadessuptiordf thairwention, esnpalhanttbecdttachedagavengstin
station coug{he%_to a pod casing, seen in operation, Figure 5 is an

or gani zat i oN2l°"di agram of a measurement net hod.

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

substrates.



'For reasons of clarity, the stages of the neasurement nethod are
15nunbered starting from 100. The invention concerns a
measurenent station for particle contam rTgation of the casing of a
transport pod for the conveyance and atnospheric storage of

sem conductor substrates. 20The neasurenent station is capable of
coupling, in particular, with at |east one standardized transport
casing of the JueHe HrrcasinmbRtherRNGPONRPods e equippsdcwithr ansyestrate
and/ or stor [ spherl C
air or nitro n&g&ZE%B‘eé'%hé”%‘?%ﬁéSﬁéPcht%g?@EgO{E?’%&{e Slfbﬁc’ggg)réssure
250f the transpbhé ppdds namémbbkpmagmM%l Ieoelneﬁt;ght‘ﬂesﬁl @Subhahat slight

atmospheric pressure of the clean he transport pod
conpri se a F‘? &@é’rfé’ikeé%%dh@é‘@é‘bﬁh@ gqslq%,lq;@t@qi dsdyesy the r@%ﬁﬂ@ the
access gg%many oned for the introduction and extraction of
substrat es. I nside the casing, the transport pods are

equi pped wi t h aSemestramsers ppgsrin partictipe thsenoeh@hb? tyed cxmmrmet filedred
one or nore_substrate

he d h
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the gasket Iocart.gdréwtr ehﬂeamsﬂgeraeﬁtétaﬁoﬁgé&@edﬁe@césr@ﬁgpgmup
pods, in particular those of FOUP type, conprise filtered gas

passages t otypal éﬁ@@é?@ﬂeppﬂar%pf@ftthﬁ)dC@VﬁMammaﬁnénathQﬂé?ﬂ’f@I storage of
pr essurﬁ} semiconductor substrates.

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 1SO 3 ISO 14644-1 clean room type chambers certified
according to 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 removai 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 liquid 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.



"Figure 1 represents a measurenent station coupled to a casing of a
FOUP type transport pod 3 for the conveyance and at nospheric storage
of 10sem conductor substrates. The ?Easurenent station is for
exanple placed in a clean roomto constitute a control post. The
measurenent station can equally be incorporated in a sem conduct or
manuf acturi ng equi pnent. The manufacturing equi prent woul d t hen
preferably 15 Cempledace Anseseptae painedinensions asshirrpapet ppd gate and

hanb f gt
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envi ronrrentaccesstgtas of the concentration of particles in suspension

inthe air hanber is,intended f val, of the access
gate to a trans‘% gg'brepﬁ?(’i%ee”ttﬁ‘é"@@@é‘ 8 é%@r{rghﬁé@tﬁffa?% PR equally be
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casing 3, and a'third chanber’ or exanple aning unit enabling
i npl enent ati on Biﬂe anteifges 8 foitbansdmyrigesosidesst one injatienseeantel 9 dh alirbet a
isin connunlca t .and the.thi
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t o anot her.the pod BNeoupREs i e Mesdurément dtai0RPT,i &8s t@rtiétél@'l Eaﬁlcles 11
hand, an |nterface 5 capabl e of coupling with t he casin

transport péamghegnyepehby diminrarta e ﬁ@%ﬁir%‘n%ﬁtwﬁib%ﬁ ce 7. 7
The i ntﬁ{face STRL gagrgg Cuet‘l’ﬁ‘ @%TFEQ %ggllsllﬁlg.gg?ﬁs a transport pod gate

and can thus be easSiTy co a transport pod 3

i nstead of the Atibehe ’@agaed injection ofAhei‘gmag]et,remgaerfmﬂ pyvegdnts al Weak
on Figure 1, q’gﬂelnterfacea geuall}/1 5 arrang edlnaér
position, |ANYERE HSEPEICT ANd fRALR fSWniese B%é?ieﬂﬁfﬁ{es an-agrpaypanlsy foses that

further compih&Rs tﬁbr%‘?@rﬁ%s QBRetify B ineARsABZFAIR fa bPtHe! ée{%ﬁﬁg g gas jet

in a direction perpe ar to a portion of wall 13 inside 10 the
casi ng of the pba impmnqapecticﬂ@ remevak as moememstatt agasoAow, ussmjearsteml oi.e. a
det ach rti
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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 attacks 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 poliution level and
thus distinctly improving particle removal.

The measurement device 7 comprises a vacuum pump 17, a particle
counter 19 and a measurement conduit 21, of which an inlet 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).



"Wth the targeted injection of the gas jet, the gas flow presents a
weak angul ar di spersion and for a few seconds generates an

aerodynam c force that renoves the partigles adhering to the inside
wal s 13 of the casing 3. To inprove particle renpval, a non-constant
gas flowis injected, i.e. a 15 pulsed gas jet, a nobile gas jet
capabl e of sweeping a portion of wall 13, a gas jet successively .
injected thr ougﬁhﬁ Heapdlemsntopondyitedili gnfuithermese gonpeciaddéedharparticle
anpl It ude MBoWlEL a9, 402ddi@ cIMRlfiSatbndBtIdedrEAide 10 of IiW3ashir
gas jet attacks the’walls I'n a discontinuous manner,” | ncreasing
the nunber dfe assportghat 8t couplpiaivethe medduesrment saatioh Whand théeparifie
particles 11 are ggt ached, pronoting neasurenent of the pollution

| evel and t RRYMET d¥inctly inproving particle renoval . The

measur enent devi OO REI A i .
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an outlet 25 is 75 connect eﬁ |l;.o t he v?cu%? BUHE: 17. . P eferabl){
the inlet 282%W94S PEYECHNPREL TS FEIRPG olfaPatticls GUNSelS) RARTY &Ik aser
(Figure 1) ®chhblogey be arranged nore on the inside 10 of the
transport casin by an extension 22 of the measurenment conduit 21
beyond the int eﬁrﬁe@w,am@wmw flowgof the vapHemmpasnrignsm the miden of21.7
IS furtnf:rrrmsﬁbconnected to the particle counter 19, to create a
communi cati on between the inside 10 of the casing of the transport

pod 3 coupl ed tDhé¢ ketraiasenteothe Gisasi modicandytthe roaridscd & added & that
19. 5The parti C%f' counter 19 is of _the aerosol type, i.,e. that it
enabl es pr o¥ieSeshPBENe VaGHHHTIRUER Jé. Whichrenablenathifiestianef thrgas outflow

particles IdomprisigRREHehItNR Fhrddseq4sinink!diRRIBALY rPighsapl e, the

| e,
particle counter based on l'aser technol ogy. erably, the
punpi ng fl ow of Anlexargde ohtheuigietory 48 of thdhgasodtlovohad béed Oeprelented in
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the gas outh®wapendslicetis dthmedetRehed Raficies! £5 il buspEndiBS, and, on the
direction of the inlet :
other hand, directing them fowards the inlet 23 of the measurement device 7.
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 pulsation strength of the gas jet 9 is therefore

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



‘An exanple of the trajectory 18 of the gas outfl ow has been
represented in 15 Figure 3. The said gas outflow 18 caused by the
punpi ng flow enabl es on the one hand col hection of the detached
particles 11 in suspension, and, on the other hand, directing them
towards the inlet 23 of the neasurenent device 7 Thus, a

majority of detached particles 11 of the casing 3 is potentlall
det ect abl e B@MHRE SHﬁhthct%g%%rr@ﬁ%ra gas opiflayy wavendt dn t'ﬂ%é%ﬁrﬁé‘ﬁ@ﬂﬂg

station 1 aQHtﬂﬂfz%ﬂSR‘é? ﬁ’e& ﬁh%%%ofth‘élp){rﬁéléwq unit (not shown) to
transmt to a cleéanin I'S representative of a
state of cleanl Tlnesnohnﬁtytlhdrmmm\ ahdioheotstiod gatie3extremity Aﬁﬂmaap;plmesz
seen in Figur the in t azzl e arranged at.a.no | nd
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3. Thus the gas jet is equally likely to reach a substrate support

af fixed to teegamiet. e a$ ta n@tlrﬁa@l thg imbacheausinthiisodetagbanest of the particles
Advant ageou§iy, the gas injection nozzle 9 is configured to inject a
pul sed gas | The frequency and pul sation strength of the gas jet 9

is therefore 30ThedHlcat 28 dfntras sasadire®@nt CondDHNRY Nig ﬂ@rﬁa@baht@geously
vacuum punp 17 adapted in a. 9 manner such as to generate a

out f | ow vvav@”’%'lgfi‘ch"t AR exERISIN 32 & Ak MRPSYRRMANE &AL &F. wneéerably equally
det achngnt of bl@ﬁ} R?hél'aﬁ!)ﬁ%naﬁcr in rotai %rtpe mobility in translation
and/or rotation o extremt ? %

€ pipe 32 enabl es adaptation of
t he etching rat®hud, theeirdsts2 e’naprbet p&adensaia pabdtanildistantbe ahdnaigle in
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of the partij,gbgsnddnt of the orientation of the lnjectlon 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
5 comprises a plurality of gas injection nozzles 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
pulsing of the gas jet.

Successive injection through the different injection nozzles 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 inlet 23 of the neasurenent conduit 21 is then advantageously
arranged in an extension 22 of the measurement conduit 21, preferably
equal l'y 10nobile in translation and/or i rotation. Thus, the
inlet 23 nay be placed at a constant distance and angle in regard to
the injection nozzle 9, enabling obtention of a neasurenent

i ndependent of the orientation of the injectionj

?_Wgﬂet 9. The
measur ement (€8RS 2805Ked ke eprpdosionpht hgdos gnalszed.rerpling
on one and . i : - ing to a
second enboé?%éﬁ?{%[ggﬁgstﬂé%ﬁig}dﬁ@%Sgﬁlpg\gj%ast ﬂfethien(%%&r ag'e 5 conpri ses
a plurality of basrén} eepiesanteozn advéntagecus ebnisodimentusfuthe mtedac®rd,

is then obtajned t he .successive injectipn f a gas,.jet into each

of the i nf CBFGN dis ELEES BT Rk Ehyaiu ot AEChT crrdles € Hamely
conpri ses Se¥eigthidasibblingsiti on nozzles 9 configured to inject a

pul sed gas jet, Discontinuous injection is then obtained by the

successi ve sweeph@doazles fecan bealigned impaarinberaleiip of the inatabfadeyof the
th | si ng; jet. i L Qi j h .
Tt orent ARS8 Ao HATE BR 6 pE SR LAY Hat Befinsd by the

the injectiipferfacec®rtai n dead zones of the casing 3 and, on the other
hand, to attain_a significant portion of the wall 13 by the sweepi ngt
0

of the gas jet. I'he dimensieisand dedingiion of fee pHeetass PAgZIeaniS awapdapte
determ d i ; o4l Iy cAasi ral gt

o eaohl] nj G515 oir B T aRibAe; G80IEHM BEHIRAER Jiffe RIS fiafls I3 e Poc
si gnal t hatcasng Speret@ingdhe detathrmért oftthée adticled 01 ddbandd he s walls 13 to

associ ated to each portipon of.the casing 3 to be analyzed, enabling.
ot or m nat | 55 CORSTRANRATCUR e GERF S by SEURO AuHgh ! he Cdsing
Figure 4 repf@sammspai ant ageous enbodi ment of the interface 5,

wherein the interface 5 conprises a plurality of gas injection
nozzl es 9, namelfus,3heisize efrihelinjectkomodizien®.is relativglismalk fbeexamplerthe

be. 20190 BT M o b B S B G DB P ) 265
t he interf agenérate 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 to 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

[
L

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.



" The dinensions and inclination of the injection nozzles 9 are adapted
to 10 generate a perpendicular gas jet in the direction of the

inside walls 13 of the pod casing 3 enab@jng t he detachnent of the
particles 11 adhered to the walls 13 to be caused, in particular in
the areas signifying a state of pollution of the casing of the
transport pod 3 . Jhus, the size of the injection nozzles 9 js
relatively smal Further PEyidas Bring oassiesiondove utsater 1hed e RHTPINgdIow,
of the ordegsGhaPite Théihie ™ & the ﬁéﬁémirfrr $Pg2S §OnIERH A RerBrd¥sdh:
speed gas je?, ahile béing sinpre to Inp gﬁen?. =n %g{forégrthe s
gas j et towapmipatdie (o ribedexteéabfemtironoasitnth®, préreotieadbe eodfiow of fluids
station 1 agvant,ageously conprises. st er o, plug.,the filtereged S
passages of AIGIGT HySeS Fhavs EanERort oial 1dhe® LA eedrhouER the
Figure).s 2Mhidieetist gaperioweads ke exaipl enlitoriasnt. ethionhasPhadiforparise
of the measurenent station 1. The stoppers also nmake it possible to

ensur e t hat caraginaiaiaen fhe insitdee1@ ahthectasingBe into the inside 10 of
the casing of t : spart. . ) ower,, .t i of 1| :
nter face s wi (NI ; sk BB ndNeE ars B8y ARARELIG batigea win
non- | eakpr opérticknfiters té-filtert ams potenpiabeoliuting pantice forigmbing Sreeq the pridmal
with a plurality of spacers (not shown) enabling the interface 5 to
coupl e wit hePHEPYE&Mhg 3 while leaving interstitial gaps for the

passage;pf a | egkedd Qﬂobﬁé"‘&%@idelaefdrWﬁ%dﬁleégu@méﬁ}_est%ﬁéﬁn? t3 c%?w?pr’is}éean
external environment. The spacers are for exanple in the formo

st uds r egul aingspdiesicréHambzer 20 of the 30y iquine tybe, strefayablly ¢drdfidd 6BDa3, in
face of the interface Further proNi ided for . is _a gas

i ecti on {PUNPGPEAIEN tRARY fdeH e bR el R (RF HSiRe Besags to
of the trangperi riasémdrohrhént dtoShd Bhe irR¥ @AY §§ﬁﬂ{sereﬁﬁon%i’@3ﬁ¢{jee@|eé@ﬁness

t he external environment, thus pronoting the outflow of fluids
t owar ds t heoldliegasdnigictiohe casing 3. The leak flow is then directed

YOS, 4TSGR, e A R RSP o o
casing 3. meas@gméntr Irgsultdheofi nhecphanielenogalresr I1@ren@dianhagsasst Yhe

equi pped with particle filters to filter any potential polluting
particle origPREEMRNTPBMCEn%ext ernal environnment. 101t can al so be

provi ded for thﬁgﬂﬁ%tﬂi@éf%és%étdiﬁé}eﬁ; E%gﬁ%gmﬁrthé%glﬂsé@%@gﬁéf;hﬁd 100.

chanber 27 of th ean roomtype, preter y certi
conform ty We patifede c@Qatdbdibrimsaancdemeht rmethodutill sgrefezabytipfanented
5, so to fiﬁrma around the interface 5, thus

rei nf ortl ng®¢REE E?%@nﬂﬁz%ﬁnvéwm@%qw [ {e271BA Unis| n operation, the
processing unitini § Mepktaye ad1t @ Rragegss I beiSEndiBRarly 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.



‘measurenent results of the particle counter 19 and to inplenent the
measur enent net hod 100. Figure 5 illustrates the different
stages in the neasurenent nethod 100. Thg particle contam nation
measurenent nmethod 100 is preferably inplenented 20 before sending a
transport pod to a liquid cleaning unit. In a first stage 101, a
jet of gas is perpendl cularly directed towards a portion of wall 13

i nsi de 10 a casi Ry IHECHOA F'QWslﬁd?EQh%foﬂ‘a@ @@dﬂ-ﬂ‘éﬂmﬂcﬂ%ﬁ FeAt R REafte a leak

station 1 Sf.?o\ggq_\h &%@%tg%to?%%&amnfromthe casing 3 by neans of
In

the gas j et ectiron o as jet can take place before or
after the coupl |”ﬁgegbstnhgecmlsr1:gn§ed Gartdfmr angas;etmud:c&saﬁeﬂyom;ébted into

ol gl B AT, BB 00 e R o i
to generate® i
transporg pﬁﬁ%&loﬁ%z%bta?e H&!F&ﬁ%é@?@@{:veé?aé h&Bok otfﬂ*(@{}\/@ﬁ 1t3h§ndfor a

particle counter : he injection flow is higher than the
punpi ng flogﬂsﬁowgamp lSrleJa’cEdalnltbalcoﬂfwftthrsisstagm1Bihtotthdaa of the

station. The S ipjectd i uI nd/ or a et is
success vel A BErE mRISRELAS R oeRa ARt onPRiR o PEEER o or

the orientati onTang!/the dd’ﬂ@c%@@ﬂﬂtde?éb?ﬁd frbm theNyaRt 1 Dareakdtted JoraRis the
nodi fied so_as to sweep a portion of the wall 13, and/or a gas flow

ranp is inj &gt ofihenaeagiraensreyine 7 forkg defestas hothegpartigle counter 19.

maasure nt net t

Thus, e partic ]&%r%%t agtﬁ%:ﬁe?gcs)?ndq%h E{]ﬁQMﬁgpar %é@*:r%%cig% measured
t owar ds t hewithltleé pa&mbé cbhetend@sanceinenesdi of tee hebeulneietie chetanyd to a
the particle co r 19 n the cour of. a, second stage 102, a
nombe of C paradeingd thiEshglce-Adle RN G e RES Jahi Tra iog A ifg gasary
the result 853é$6n'1ﬁ@$é§lﬁf‘8ﬂfhé &)rﬁﬁéﬂk’i‘frﬁ&tééé 08y Saghibied tlﬁé"h%ﬁgﬁbﬁ pod

to determ ne whether a |1 quid cleansing stage |s necessary based
the result ©ofsuffieicotymigarstn r¢mage pagliction winet tantinueetat ranspot pr;smte

2 U1 CONGALEahR BT |7, Product on and conci nue to

It is also possible to perform a succession of measurements on the walis
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 9 is
displaced perpendicularly to a new wall portion. The nozzle 9 is, e.g., axially

25 displaced by a translation 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.



"It is also possible to performa succession of neasurenents on the
walls 13 so as to neasure the particle contam nation at different

poi nts. For this purpose, in thegfourse of the first stage
101, the gas jet is injected perpendicularly against the wall 13, for
a relatively short period of time 20 conprised between 5 and 30

seconds. Then, in the course of the second stage 102, the
injection is sth%é‘&PS RASSIPIgetonestisRAte dhe panareINgsion JonBavg b meappisment

t he measur ep m‘% é&hle'mﬂqaogm%%afchww,gcélgo gfbfé ’galgstﬂﬁate the

| onger coun parf the injection nozzle 9 is displa
per pendi cul aoht;amoamm&w swdrabmaasuremé'mtepmoizszdafeagotr@r veallgby ca)aslgltyle

25di | d t t t t hat
oD oo abe it d T Hozaleng: L fu B8 ek WuRLBE Afeq8d pePengigiary

the firsg aﬁq,\,@ggcgw,qie@t\,@;pﬁg dPthe dddthqpe repeated in order to
determ ne whether a liquid cleansing stage is necessary based on the

rﬁsult of the cdhparmnmgaadremar methad 180t Hherglessi Bnables est irgalt etime
tnd o onchaniremgpt BE4ERy SBEMERERN Rl 8 rhBSeiRRde il rbins
for several offeasducesesibnpef Rtsgsy thaoihgyr balihpkymentesi agthihean industrial

extremty of the nozzle 9 to turn so that it wmll be directed

per pendi cul SaRUTE¢HIRE dHaH PETERA! | 13 of the casing 3. The
”easuref@”t et And FOR Gher s%fbffe t%@er'if?’ﬂk ?'agﬁclg%?eséfﬂlﬂgggtsta% ofa
| evel particl e contam nation o ns ort” pod

successi on tfanspagepddatThigy pbeventsl etram’ped wads nmhlnouhdpattml@ being

manuf acturin i n proces ef or e, ossi hl | ¢ckly tQq.
Terity the PAPEIEIEHERRER raoe hr OB Whih bR naroh, SallfigdYoomtinue
prevents tr@@%ﬂﬁétanﬂﬂﬂstrdhéd%@%erﬁ%hb%ﬁﬁ sBtipgtedonet hel ess cl eaned
or else that others, which are particle polluted, continue to store

and/ or transport sem conductor substrates. 14 CLAIMS



"1. Measurenent station for the neasurenment of particle contani nation
of a transport pod for the conveyance and atnospheric storage of

sem conductor substrates, such pod conprjsing a casing capable of
being 5 closed by neans of a renovabl e access door, such station
conpri si ng: an interface capable of coupling to the said
transport pod casing instead of the said ggor, the interface
conprising at |east one injection noz ranged at one nobile end

of a pipe protruding fromthe said interface to direct a jet of gas
in a perpendicul ar direction t?ward a portion of the wall on the %to

i nsi de of the said- cAd¢FRYTEBG edSttagO’E helO% aj Heme ARLATHEMENS ¢ 47 o ATLSE
as to det a%rﬁ%ﬁmaﬁibﬁ%f‘cé %n%ﬁgrtﬁﬁiodfo‘?é}ﬁé RGnD¥ydiie bAPatho8hhéMe siiRgge
jet on the sard wall, and -a heasurenment device conprising a vacuum
punp, a parafi sdreicooduttor sabstrateseagah groehcorvprigingta casinghtapalkie df fiesng

| eads tqQ the inside of the 15 said_casing and gf which an outlet is
connect 8d COTHLY AN Feni oD Bkt ctt Sudhalarprigelihy o
furthernore connect edgr midMged sapalsik ofCVUIRY totthe WaBtranadport pod casing
conmmuni cati on between the inside of the casing of the transport pod

coupl ed t o indeagaeidhaesaid davsnthesiniariane eoriPisieg pireps! @ Buektian nozzle
2. Measurengnl, stald ﬁf}%ﬂé@%fgﬁﬁjpﬁfﬁﬂrédin SifiltAe & f‘dﬁ‘lﬂ%rﬁaec%gtgid'rect

interface i'S equipped W spacers enabl1ng

interface t® jeoviphas W teh pehersiidudacdsectprwtovards emportipr of dres walli ah the
gaps for the passa&_‘%nof, a leak flo etween the inside o H\.e sai d
casi ng ¥nd MR BlengRidefR9IPG mauRed to the said geagurempahaiationy 50i & t°
according t i ek it t i ri Vi@ ot
hape. of st gRoIRE R IE ek oty Yl Wpis!cf RERERT S oA el S
conpri si ng wall,ambspheri c chanber of the clean roomtype, certified

| SO 3, surrounding the said inter

face 15 . . 5. e renent_ ..
station according to aoﬁ‘é?%ﬁm?ﬁk‘?”éb@édeocam%ﬂs‘%@r g?ﬁ“?'ﬂesﬁ'ﬁjpeg{b&mde
nozzle is cadfriteuamd atrfebdifierd coHbisiEdofa@sicheln inlet leads to thebnside of the
Measurenent station according to one of the above O ains, wherein the

i nterfade cemipreasing angl af avhiely at oulpledn iconneeizd| s thaywPpped aEw, the
Sparticle filbeldment conduit being furthermore connected to the particle counter, to
create a communication between the inside of the casing of the transport pod

coupled to the said measurement station and the particle counter.

2. Measurement station according to Claim 1, wherein the said
20 interface is equipped with a plurality of spacers enabling the said interface to
couple with the said casing while leaving interstitial gaps for the passage of a

leak flow between the inside of the said casing and the external environment,

3. Measurement station according to Claim 2, characterized in that

the said spacers have the shape of studs,

25 4. Measurement station according to Claim 1, comprising an
atmospheric chamber of the clean room type, certified 1ISO 3, surrounding the

said interface,



"7. Measurenent station according to one of the above d ai ns,
conprising stoppers intended to plug the filtered gas passages of the
transport pod casing, 8. I\/bqgurement station according to
one of the above Cains, 10conprising a processing unit to transmt
to a cleaning unit a signal that is representative of a state of

cl eanliness of the casing of the said pod. . 9. Method for_ the
nmeasur ement of pabti dfleasament nslation atcadingatspia Polhe @bavge Claims,
conveyance S| . - rat es,

compr 1 of ng: et RN Bz A0 Raio hR G HIGH BlisB bRl et
perpendicularly directed towards a portion of wall inside a casing of
a pod coupl ed to Bhe Maasurparanit cétaticonséeourdiagi om oreasair dree mbaseatilams,
as defined in one of th revious Cl ains, .so as.to detach such. .
particl s PHESHOHhAE JUPHECH PORRIRSSHA RN paRIcqn: MFARS SaLPPgsth
the sai ¢ wghdpicianfkeydier ei n the vacuum punp i s operated so as to
20produce a gas discharge fromthe inside of the transport pod casing
coupled to the said neasurenent station towards the particle counter,
and - a second. stMgasurgmanii statian naeasedingf tp g Afeths ahavgs aims,

compar o | ool s MEaaF o BUeCieral R sOECIor i ganspor

cl eansi ng sp@peasifghecessary based on 25the result of the conparison.
16 10. Measurenent nethod according to daim9, wherein a

gas jet is injected in a discontinuyous fashjon over the first stage
of the said nmeasufemdfIEasHERKN! station accop ‘.ngl\/é%s‘meergnfh‘?reﬁ’s[ﬁy& Taims,

according 1, fhaliny % MBEE&IRy VY RO € cRlaniMie Uil 8 iRt that is
stage, the sald gasS jet Is Injected against the wall, )
representative of a state of cleanliness of the casing of the said pod.

9. Method for the measurement of particle contamination of a
transport pod for the conveyance and atmospheric storage of semiconductor
substrates, comprising:

15 - a first stage at which a jet of gas is perpendicularly directed towards a
portion of wall inside a casing of a pod coupled to the said particle
contamination measurement station, as defined in one of the previous Claims,
so as to detach such particles from the casing by means of the impact of the
gas jet onto the said wall, and wherein the vacuum pump is operated so as to

20 produce a gas discharge 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 particles is measured with the
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

25  the result of the comparison.



then, in the course of the said second stage, the injection is
stopped to nmeasure the nunber of particles and the injection nozzle

I s displaced perpendicularly to a new | area, and 10the said first
and second stages are repeated to determne whether a |iquid

cl eansing stage i s necessary based on the result of the conparisons.
12. Measurenent nethod according to one of Clains 9 to 13, wherein
the injection flolli Measgesent iagtheAagsarminadorGlain 9, wherein a gas jet is

injected in a discontinuous fashion over the first stage of the said measurement
method,

11. Measurement method according to Claim 9, wherein:
5 - 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 displaced
perpendicularly to a new wall area, and

10 - the said first and second stages are repeated to determine whether a
liquid cleansing stage is necessary based on the result of the
comparisons.

12. Measurement method according to one of Claims 9 to 13, wherein

the injection flow is greater than the pumping flow.



