1 DEVI CE FOR THE TRANSPORT, STORAGE, AND TRANSFER OF SUBSTRATES

The invention pertains to the transport, storage, and transfer of
substrates, particularly between the steps of manufacturing

m croel ectroni c conponents, for exanple for manufacturing 5

m croel ectronmechani cal systens (MEMS) or m cro-opto-el ectronechani cal
systens (MOEMS). More particularly, thg invention pertains to a pod
for transporting and storing substrates and an interface for
transferring these substrates. The substrates mainly conme in the
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subst r at wansfer ghamber, or load lock. The transfer chamber or load lock is at a low pressure. Next, the
transfer chamber's robot transports the substrate from the load lock to a process chamber. The

25  space available beneath the substrate that the robot is to handle must be sufficient to, firstly,
allow the robot's arm to fit below the substrate. Secondly, this robot arm must be able to
sufficiently rise, moving the substrate, so that the substrate is no longer resting on its mount, but
rather is resting only on the robot's arm, which will then be able to move the substrate to the
process chamber.

30 fn this manner, the transport pod's basket must be sufficient in size so that the adjacent
substrates that it contains are permanently separated by enough distance to allow a robot amm
to fit in between. As a result, the transport pods, which must contain the basket, are relatively
voluminous, and may not contain a large number of substrates,



Yet, the space available for storage in a cold site is reduced, due
to the construction and mai ntenance costs that it represents. The
total volunme of the transport pods which can be stored there is
limted, such that this constitutes a limt to the nunber of
substrates that nmay be stored. 5The transport pods nmay be designed to
ei ther contain an atnospheric-pressure atnosphere, or to contain a
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A detailed description of SMIF transport pods may be found, among other places, in US
Patent 4,532,970.
For transferring substrates from a SMIF transport pod to a process chamber, the transport
25 pod is placed upon an interface surface which opens up its lower door and causes the entire
basket and the substrates it contains to lower into an interface chamber. The substrates are
then removed from the basket one by one by a robot, so that they can be inserted into the
process chamber,
A second type of transport pod, known by the acronym FOUP (Front-Opening Universal
30  Pod), comprising a side-opening pod casing, is also currently used.
Under both circumstances, the substrates engaged within the basket must be sufficiently

separated so that a selected substrate may be grasped by a robot arm, and moved ‘away from
its mount within the basket.



3 The present invention is particularly ainmed at reducing the
formfactor of the transport pods, or conversely, to increase their
capacity in terns of the nunber of substrates that they nmay contain
for the sane given volune, in order to optim ze the space occupied
within the cold sites in which they are used. 5Anot her purpose of the
invention is to sinplify the equipnenty by reducing transfers, and by
elimnating transfer chanbers or |oad | ocks as nuch as possi bl e.
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25 Thanks to the ability of the plates to move with respect to one another, it may be arranged
so that, when the plates are stacked, the substrates are relatively close fo one another, so that
they only take up a small volume, whereas when being transferred by a robot, the plates may be
separated from one another to allow room for the robot arm to fit. Thus, during transport, as the
substrates may be closer 1o one angther, the transport pod may have a lower volume or contain

30  alarger number of substrates.

Furthermore, thanks to their close proximity to one another both when the transport pod is
being transported and when the basket is moved into and out of the transport pod, the
substrates mutually protect one another, which considerably reduces the risk of particulate
pollution on the active surfaces of the subsirates.



Preferentially, when the plates are in a stacked position, the basket
inserted into the pod casing fits closely into said pod casing. In
this manner, the volune of the atnosphere surrounding the plates is
reduced, which simultaneously reduces the risks of pollution by the
5gases or particles found in this atnosphere. Preferentially,
the plates will be designed so that, when they are in a stacked
position, the adjacent substrates are in one another's imedi ate
proximty. - This optim zes the reduction in the transport pods

vol une. For exanple, when the plates are in a stacked position, the
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the risks of pollution are further reduced.

25 Preferentially, the transport pods comprise means for compressing the plates against one
another within the pod casing whenever the casing is closed by the door. This reduces the risks
that the basket may move relative to the pod casing, which could create pollution by friction or
gas displacement.

Additionally, the plates are advantageously designed so as to grip the substrates between

30 two adjacent plates during transport. This ensures that the substrates are very effectively kept in
place, reducing the risks that the substrates may deteriorate if the transport pod suffers impacts
while it is being handled. This further reduces the risks that the substrates may become
polluted.



- opposing main surfaces with contour-fitting shapes to cooperate
with the adjacent plates and to ensure that the plates are prevented
fromrelative transversal novenent parallel to the 5planes of the

substrates, - a support surface for receiving the first surface of a
peri pheral portion of a substrate, - a holding surface to abut the
second surface of the peripheral portiog of another substrate, - the

support and hol di ng surfaces being designed to grip the peripheral
portion of the substrate between two adjacent plates.
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In one advantageous embodiment, the plates are designed to allow them to rotate relative
to one another, within their plane, along a range of angles that makes it possible to correct the
alignment of the substrates which they carry.

20

According to another aspect, the invention discloses an interface intended to cooperate
with at least one transport pod, so that it may be coupled with a piece of substrate treatment
equipment, comprising

- an interface chamber comprising an access hole for coupling to the transport pod,

25 preferentially in a sealed manner by means of a gasket, and a through hole in contact with the
equipment,

- receiving means, for receiving and holding the transport pod, with its door facing the
access hole,

- basket-controlling means for moving the basket containing the substrates between the

30 transport pod and the interface chamber,

- a robot for grasping and transferring the substrates between the basket inside the

interface chamber and the equipment,



- basket-controlling nmeans for noving the basket containing the
substrates between the 30transport pod and the interface chanber,

- a robot for grasping and transferring the substrates between the
basket inside the interface chanber and the equi pnent, 6 -

pl ate-controlling neans designed to selectively separate a chosen
plate fromone or nore adjacent plates, galong their direction of
novenment, so as to enable the robot to selectively take a substrate
and nove it towards or away fromthe chosen plate. 5Preferentially,
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Advantageously, the plate-locking means are further designed to selectively block the
20 downward movement of a chosen plate and the downward movement of the adjacent plate
above it, in order to keep the chosen plate separate from both adjacent plates.
According to one advantageous embodiment of the interface, the plate-locking means
may further be designed to pivot the plate that they retain within its plane, along a range of
angles making it possible to correct the alignment of the substrate supported by the plate with

25  respect to the other stacked substrates.

The transport pods with horizontal plates further make it possible te conceive of a
particularly advantageous use, whereby the transport pods themselves constitute an extension
of the interface, and consequently make it possible to reduce the volume of the interface.

30 The height of the interface may be reduced just enough to receive the basket with the
close-together stacked substrates, and only the additional height needed to leave space
between the upper plate and the upper substraie so that it may be grasped. The lower
substrates may be grasped while the basket is partially engaged within the transport pod,



The transport pods with horizontal plates further nmake it possible to
conceive of a particularly advantageous use, whereby the transport

pods thensel ves constitute an extension of the interface, and
consequently rmake it possible to reduce the volunme of the interface.
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1, thetl’ﬂ.P [t pod 1 is shown as being isolated in a closed
position n |gure 3, the transport pod 1 is in the closed position,
coupled to an interface 2. In figure 4, the transport pod 1 is

illustrated i tl@é\erﬁpﬁﬂnm?ﬂﬁu&ké}éﬂ mQF?éHaH@QreEQhé hﬁehtﬂ%%ﬁé}%ﬁ pod 1is a SMIF.In
The transport in this enb OII'TEt conpri ses a casl n

with &%pot @%?n‘z%&d@wﬁw P 115 ghave %ﬂbﬁt'rfga’ﬁc’lﬂ*&? iha %Sséﬁeﬂt'%y"hfg%?’ the
| c. trangpbe pﬁwm@tmﬂ’l‘eadlosteﬂ @BQW toupRalith b hterlabe 21 IhagsR Al fheﬁ@ﬂspbrt pod
cont ai ns qlsbl subgetra%es 4.t0.be transported may be

st or ed. ﬁlﬂ?ﬁltecj rktjéjtengo%tgor%??ug gt?i §é'}t?rfaa§egf paral l el prates each

designed to store a substrate 4. Thus, in the figures, the plates 3a,
3b, 3c, 3d, 3me fiMpH pBEY, BE 7€ LRmolitmert) Qinfridds +'poE 3408 9a with a bottom
25  opening 1b (figure 4} that may be blocked by a door 1c.
In the functional transport position, the transport pod 1 contains a basket 3 into which
substrates 4 to be transported may be stored.
The basket 3 comprises a series of parallel plates each designed to store a substrate 4.
Thus, in the figures, the plates 3a, 3b, 3c, 3d, 3e, and 3f may be seen. it should be understood
30 that the invention is not limited to a basket with six plates as illustrated: rather, the transport pod
1 may contain a different number of plates depending on its volume and the volume taken up by
each plate.
The pod casing 1a, in such a SMIF pod, comprises walls that approximately form a bell
shape, with a pod casing side part and a horizontal upper part. The pod door 1c, which covers



30 that the invention is not limted to a basket with six plates as
illustrated; rather, the transport pod 1 may contain a different
nunber of plates depending on its volune and the vol une taken up by
each pl ate. The pod casing la, in such a SMF pod, conprises
wal | s that approximately forma bell shape, wth a pod casing side
part and a horizontal upper part. The pgd door |c, which covers 8
the I ower opening Ib in a sealed manner id, is associated with a
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pl ates ar i and the transport pod 1 is closed,
as |IIustgol‘{p '@néé'?ﬁgﬁ%é Q%N@‘%{% the basket 3 inserted into the pod
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wall of the pod casing 1a, leaving only a very small peripheral space 1g between them. The
lower plate 3a is in direct contact with the pod door 1¢. The upper plate 3f is in direct contact

25  with the upper wall of the pod casing 1a, also leaving upper and lower spaces between them
with very low volumes.

Furthermore, when the plates 3a-3f of the basket 3 are stacked atop one another and are
contained within the transport ped 1, the pod door 1c being closed, the stack of plates 3a-3f is
kept compressed by means for compressing the plates against one another inside the pod

30 casing closed by the pod door 1c. In the embodiment depicted in the figures, a stack of plates
3a-3f is compressed by elastic stops 1h and 1i, which may, for example, be ring seals made of
an elastic material such as polymers or perflucroelastomers that are chemical-resistant

The plates 3a-3f may be separated from one another, along a direction of movement
perpendicutar to the plane of the substrates 4, when the door 1c is opened, and when the



30 casing closed by the pod door Ic. In the enbodi nent depicted in
the figures, a stack of plates 3a-3f is conpressed by elastic stops
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surface 36a comprises a shoulder 138a, the shoulders 135a and 136a being positioned in such

a way as to enable the relative overlapping of the two stacked plates.
The upper surface 36a comprises a support surface 236a designed to receive the first
surface of the peripheral portion of a substrate 4. The lower surface 35a comprises a holding



10 surface 235a to abut a second surface of the peripheral portion of
anot her substrate. The support surface 236a and hol di ng surface 235a
are designed to grip between themthe peripheral portion of a
substrate 4 between two adjacent plates, as can be seen in figures 1
and 3. 5In the enbodi nent depicted in figure 2, the hol ding surface
235a conprises a rounded edge 335a, whigh is involved in the gripping
and ensures that the substrate 4 held by the plate 3a is relatively
cent er ed. Accordi ng to one advant ageous enbodi nent, the holdln%
surface 28facerdpse dmpPitse seapnd|sugegecor e ipfipherabportion i Enatheigsybstrlfe The
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of the trahsnedsed RLer GA8 ithfl-each pair of two consecutive plates is pinching the substrate
between them makes it possible to keep all the substrates found there fixed in place with
respect to the transport pod 1.

Looking at figure 1, the space E between two consecutive substrates, when the plates 3a-
30  3f are stacked atop one another, is reduced to 2 or 3 mm, instead of the 10 or so mm which are
currently needed in known transport pods. This disposition, made possible by the relative
movement of the plates with respect to the others, allows a current transport pod designed for
transporting a single substrate to be used, in accordance with the invention, to contain up to five

substrates, without needing to modify the geometry of the transport pod's casing.



11 Now | et us consider figures 3 and 4, which illustrate the
transport pod 1 coupled to an interface 2 in accordance with one
enbodi nent of the invention. In this enbodinent, the interface 2
makes it possible to couple a transport pod 1 with a 5 piece of
substrate treating equi pment 200, schematically depicted in figure 3.
The purpose is to transfer substrates between the transport pod 1 and

t he equi pnment 200, by neans of the interface 2. The pod
casing la is held by the interface 2 by receiving nmeans 2k, such as
removabl e 10f | anges. The interface 2 conprises an interface
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bl ock t.he C e S ' Ical

he acti o Skl 5iiEsng SHlohEnp nealeHly SBKEANFRLNES rie hipiere
onto the irmoserf subetrates beween ks farspop g st derb thel equiringngi2RBdbyvmerng Rethe
interface;fgpkedd by coupling neans 1f. In this manner, the cylinder
2e constitutes a door-controlling neans for opening and cl osing the
door lIc of the transport pod 1, and sinultaneously constitutes a

basket - cont r ofid P ¢aemg St af i6 heldyithg inteifacd 2 Bl @éceFinganéamis reknguch Gishemovable
substr at e$ 4 between the transport pod 1 and the chanber 2a of the

i nt er f8ce 3n9es- For a coupling using mechanical coupling neans if

of an interfathe teorc®@ dompriseryay éderface chambaycle, ihavindh@nppgerdaesess bole 2b
t he pol | ut] r i iCLi iNd L RAET
vacuum at SEARERAG G e Eehs 18 MEERE AT, SRRy il kg A 2c
the pod déerespendingvethrtae equiRsaent 200, adich myypeiblockestiv aeappmentiqon 00a.

| ower - pressur g, ﬁﬁéﬁéé@ﬁ@é@d’@o{é&ghécﬁ@' {ele%mnﬁlaékﬂﬁe Tab@bs§ WoRt 72 RS ttdd So,
be treated. Therefore, n&&getl C _couﬁpl i ngﬂ méans if will be preferred.
I'n théserrﬂl?éim%ﬁf'e'&“eag}’w h the2etigly 8f HHETHE 290 conprises a robot 5 for
graspi ng and Whansiearanspugt sodbs ismadudtedonirethestearfdca e, thaskeatpddt podtatoed1c is
within the, Rgri oAl Aleubacs: 29 AN Reardue ol AIEALR00ne! iRy 2
be seen that the rcobot” ensurés horizontal hovenment al"ong e arrow
5a, to engergétuteslacivoacanirbtioy meensefor ekeping taed cliosing thgudoes 1 djofdngitr@isport pod 1,
Al ternati gl YimukdHeoli P Ldnstites Lh 4k ohtrotingiidank Ror8héVATEthe basket 3 containing
20  the substrates 4 between the transport pod 1 and the chamber 2a of the interface 2.

For a coupling using mechanical coupling means 1f of an interface door 2d key engaged
into a lock in the pod door 1c, the polluting particles resulting from friction escape into the inner
vacuum atmosphere of the transport pod 1 and the interface 2, because the pod door
1cfinterface door 2d assembly is located within the lower-pressure atmosphere which itself

25 contains the substrates 4 to be treated. Therefore, magnetic coupling means 1f will be

preferred.

In the embodiment depicted, the equipment 200 comprises a robot 5 for grasping and
transferring substrates 4 between the basket 3 located within the horizontal interface 2a and the
30  equipment 200. It may be seen that the robot ensures horizontal movement along the arrow 5a,
to engage below a substrate as depicted in figures 4 and 5. Alternatively, the robot may form

part of the interface 2.



12 The interface 2 further conprises plate-controlling neans
suitable for selectively separating a chosen plate fromone or nore

adj acent plates along their direction of novenent (the vertical
direction, in the enbodi nent depicted in the figures), so as to

enabl e the robot to selectively take a substrate 4 and nove it

towards or away fromthe chosen plate. 1% In the enbodi nent depicted
in the figures, the plate-controlling neans conprise pl ate-I ocking
means whi ch sel ectively prevent the vertical npvenent of certain
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substrate 4a and |ift In order to detach it fromt .
shoul d be *L?da%mt%oﬁftaﬁﬁ?h preeentbscpiatg 3difive loperpg, @H&é@%lw'w ?fft\%late 3¢
respectives sertﬂmé?cﬂrmm.@aaes adtom 6ff thé wlrﬂbﬁwsmﬁxﬂy 3fvhen the substrate 4a is at the

':S\égg'; ?geggﬁnﬁeé ’hen}g n rthﬁ ?c[ QP%é'{) a{é nF%Ereven?theﬁi%g?Q r%ré‘ ’IcE\rgennEéNhule thev\owermg
advant ageQU@epﬁﬂi@ ¥ bind §3 ist performechidrough et agtioh lotithecaylirsizn 2edinktlfis manner, a

particle Qufﬁ@édt9&cet|§1l%5B!)tﬂtb%ﬁln%h'aﬂ&lerm@%os X 45QREbiEEd %f‘g,j%r 1, T0 At the

el ectromagnets di spose Sexterior of The i nter
each pl at 8b8E3 By ﬁwgé SRIpY itheesUhstirig AR andtiifid) ia seder tog@tqchgtfromthera!yte@@
control |l ed by Eh@l&b@ﬂnﬁ&%@ﬂ%at'tﬁe WHRE pifd Seh @pbagielivhip MK rdsPéctive side

pl ate nto a ve The hei ghts of the | ocking pins
2f - 2i rerec?ﬁ%§§§ &é%@ﬂteﬁgﬁ/gg so that the free space above the

sel ect ed subs&dvammgebaslysthsu&ﬁlnglm stich endilel gin 2hecomphsd fval supfort bointae for
lifted bybétﬁ?st&ﬁﬁ’tgt S so that it may then be noved to the equi prent
200. 30The herghts of the |locking pins are also chosen in such a way
that the fred\spaing bangvrdvardagastie ppesibiltyiie tfurittee lii pofutipnf dausddeby particle

enabl e t h@reétﬂ:‘ﬁoihe%été’lo‘(cklﬁg %'aﬁé"’rntaiﬂ%orﬁb’ﬁ%%tcrn@to‘? g@eaglgctrzomvagﬁgtﬁlagﬁééé&gon the

pins 2f-2i are he sides of the int /
per peﬁﬁl c ot f’ﬁh? ipieriare @ and PRF PRl Sah May §PMpTise @ magnpliceiement se thahimay

equi pnment b&€bitrolEaey lackédgmpymns irberterad sébgivaly ek mérplaﬁe flo 4 J@tw@l psfsn,

23b§I ra?gse'lltﬁ@rhe%'hgs f%e tlob;ﬁmg'pEnesC}f'ZPQreochosQneln sucﬁ a way gc]; that ﬁwe free space

above the selected substrate 4a is sufficient to enable the substrate 4a to be lifted by the robot 5
s0 that it may then be moved to the equipment 200,
30 The heights of the locking pins are also chosen in such a way that the free space below
the selected substrate 4a is sufficient to enable the robot 5 to fit below the substrate 4a.
The locking pins 2f-2i are placed on the sides of the interface 2 which are perpendicular to
the side having the through hole 2c leading to the equipment 200. The locking pins act on the
side parts of the plates 3a-3f, on either side of the direction of the movement of the substrates 4



13 towards or away fromthe equi pnent 200. In this manner, the

| ocking pins 2f-2i do not prevent the robot 5 and the substrates 4
from noving between the interface 2 and the equi pnent 200. The
treatment of the substrates 4 within the equi pment 200 requires that
each substrate 4 be oriented in a precise manner within the process
chanmber. Alignment is easier when it is3 5 already perforned wthin
the transport pod 1 or at least within the interface 2. To do so, in

accordance with the invention, neans may be provided to performor at
| east cor tosadstonawanlrom Nieeeauipment SRRy HNdnmenNerclhe jckias Pig 258 oot prevent

plates w w& rStfoP BERA thE%qu’t‘l‘%te@QCfFolﬂﬁhowﬁd"&h}ié&Khé‘ﬂlté@fa&’éE agd ﬁ@@q@bm@ﬁtlmﬂ

support t ure are _notori
pl glto e 3ct hatTfleH@ﬁ‘t"?%‘g sfithe thsﬁgtﬁs ftfngthuﬁﬁ%%qua]ea%oa%regﬂqegélm?gaqha&wagtraéq 4
angl es enB@bhéMed inea pRICIs@ Ghdnper @fthit ke prbtegs ranambdrOafigrintent sl edsier 3den it is

Thi Li t b t t oGt .
2o nbt oRreRGY pRoyTiER SRS LaBRe Pt & Bt yfin e Rudibe 2 clo SHS6.
t he subst eabeladee with the Avemtionatmeans ylaytﬁeepraw%tﬁen@ffqmyorbﬁ least rcose@ dhis

by rotati %&n ﬁﬁsgtg@roq@g%grqﬁﬁ(ﬂed E\ncgcfﬂg gf fﬁggfate% vﬂfh rbdlRct BRE Eﬁ&ﬁerzthgriocﬁlE% pins

the equip nsi e series of states of t
i nvent i ve2giavd Zanhish seerprithrpiaisSe AaurRy) e pStofignd $oraghe piuptithq,gfate 3c that they

substr at egidin Q@ﬁlﬁ‘ﬁ@ﬂaﬁe Tafoﬁ@%%ﬁftéblé)%gé oﬁé’t@ie@ eRbiiBg tif ccﬁ@ﬂlmmﬂ{e aﬁ@lﬂnent

The transport ou ace e doo

2nd 280 pePiiye ePibi ThS AESTIRCE ey oo 10U, P dgeiten ThaLSutaly <Uabreg hof
to the i na@(rbarea) dr, arthed spikgdredkedupbn thereeigSof tbesidstiatb4e. coupl i ng

means i f join,the ddo

o f
'he 201 ocki nd FEEHER 4 oufid sl Ltpb b b, sl Rsif epBRiysE RERE ot
| a. Door ofibe iaterface Manime qustppenento20of cyI i nder 2e, then vertically

nove a bl ock between both doors Ic and 2d apart from body casing la
within the interface chanber 2a of inter

W Lh Bhe doorNEENE SHERBCIRE EaEse) PR hogvmaive dedee ATa AT baskaIne gieps
i n the suRsirmfeingbubstrad@hdt@éed d tdrepdrhgod Nérerd ;as@ a etliproergl200. he

| ]
beP rovad. sy TErERSHHPE B rare: & Ao atE frigltie 283 95 ahih 2y pORE ot
i sol at ed Theerepéiditgsedos anthstendhs bixyt ¢asing 14do theainterfaesy 2, cawr depjctednia figure 3.
robot 5 ”Bé(ta%r{éggoéohﬁ?ngtrﬂ%ﬁ Uﬁ’?&fﬁ g-{g AR e ‘&Pfﬁ% f}tbrfﬂ%rdoﬁloﬂf ahd ¥> LGte the

t he equi pnen the's rou h™ ho e |nter ace
2. | f 2&nolopiing raeanstledd un ?%‘ th%PQS’ed"é’él‘“eféQf% e pog cad@ih il e the substrate

carried by thgopbgdr&ind@reans, made up of cylinder 2e, then vertically move a block between both
doors 1¢ and 2d apart from body casing 1a within the interface chamber 2a of interface 2.

In figure 4, with the door being opened, the cylinder 2e has caused the basket 3 in the

substrates 4 to penetrate into the interface 2 through the upper access hole 2b. The plates then

25 have the spaces they need to be moved away from one another. As the locking pins 2f-2i have

isolated the plates 3¢ and the substrate 4a that they carry, the robot 5 may then lift the substrate

4a and move it horizontally to the equipment 200 through the side through hole 2¢ of the
interface 2.

If another substrate is to be selected, for example the substrate carried by the plate 3d,

30 the cylinder 2e moves the doors 1¢ and 2d in reverse, upward, which causes the stack of the

lower plates 3a and 3b {o rise to the height of the plate 3c; the locking pins 2g and 2i may

retract. The cylinder 2e lifts the stack of the three plates 3a, 3b, and 3c to the height of the plate

3d. The locking pins 2f and Zh may be retracted. Next, the cylinder 2e moves the stack of

piates one step downward, the locking pins 2f and 2h lock the plate 3e, the cylinder 2e



30 the cylinder 2e noves the doors 1 ¢ and 2d in reverse, upward,

whi ch causes the stack of the lower plates 3a and 3b to rise to the

hei ght of the plate 3c; the locking pins 2g and 21 nay retract. The

cylinder 2e lifts the stack of the three plates 3a, 3b, and 3c to the

hei ght of the plate 3d. The | ocking pins 2f and 2h may be retracted.

Next, the cylinder 2e noves the stack of4pl ates one step downward,

the I ocking pins 2f and 2h lock the plate 3e, the cylinder 2e 14

continues to descend, the |ocking ns 2 and 2i |l ock the plate 3d,

and the cyPMyas tozieseapt tha IRKing 6‘”85@ %CJS theplgte Bheangthr %V"B‘%F" & centiapes

It sol a}g ed S?désl%gﬁd §Jl?at&h@§lbtfe$d@s thén @altarﬁu 86 trlrmmgl%abézual@amames n;ay@'éﬁé’kénhe
ransfer of s e i nder rai se

| and" 2. unt PRe 18 sk pORPoRIE ' camiierd i HiadeF 2eadset e sgbreg and 20

depi ct ed iuntifthg tramsp8tt pdthd and dies mmrftacepactlosﬁ adodepicted in $iglire Sk etheviranispart sod

| ocki IR {8 |oc%‘8' vﬁtn‘n’ts [o%ﬁﬁ!r; Yﬂe@ﬁ% CAEINS tﬁ{ réEBMQB%éAHE ‘%Eﬁ%g bgaounlocged to

separ at rans e 'imtertace
anot her erﬁﬁ@ﬁﬁtﬁéfﬂﬁtraﬁtﬁpqrh@dlhmthedﬂeﬁmﬂ depicted in the figures, the

transport podadcoding lE}f/‘au'!lcutﬁéwg’mbd:dtrﬁentaofst'héiGIﬂ\Qil@‘nﬁtEH bt Fb%ﬁlctehninstHSh“g@res the
case, it coug)l es to the interface 2 on one of its sides. The novenent

of the badieBtPod R t GY P§c ESOYPv b i RReRG POd. 1 Sk"meﬂ CBRe. o SRHPgR AP the
for: a fi rraérfd&erzlmmmteéaf |tmties)nrhe\/mwarrtehteofmﬂba$wr3 iaglo stm:tceﬁ\@crﬁotidﬁ@must

openi nl% en be\'\gravugélldcéeseﬁ %pﬁonéurlltgl rﬁguon wﬁ%@g ODr i né):sgg k é%cé goor opening,

chosen pIa e as
advant agedeliowetbioal smnd verticed motioregnt isatating thenchpern plate ds tepictedin figure 4.

possible to nmdawgntoaoﬁ@ aml&t?s&saérﬂ@ém&ﬁemér.ﬂm vd ﬂ@n%ﬂhsé?ﬁa‘r Grakds it

in order to pr event rom ecom ng contam nat ed duri
transport Pa?ﬁbb'%ic’d?@@fé'”s’ﬂt epyolleg\ptreesphipemiousd i gibstiates 450 §@§r forrievenhthem

Sj[ npl eh | %Cm:?mﬂﬁmfamlﬂ%&f GLﬁrﬁﬁtthéhﬂaMspo?th&dCﬂ&tab@|ske%§ bW@ﬁiunng sufficient
atmosphere is at a

advant3geStdfg B ﬁwa@ﬁi?g%%ﬁsiﬁ"%epfﬁ&%@f@ﬁ@r &° mfp"e&f'"w@"ﬁw%er&gﬁ ?h2
| a i s sealmadrpassiré.hat the pod door I c fits onto the pod casi ng | a by
pl aci ng gask t.h

door Ic | ock:ﬂr-lOS aﬁeﬂea\}r%ghfgrfﬁg& ag%%rﬁg ¥ ﬁé %EOVH%B %aglé] g%f’”?%’aké’é'g fﬁg pod
gaskets 162919 ‘?ah'é sprierl, @od ihat tl,‘w@lodslwrd&lftg/ol%@tmrp@sl§esing/\ﬁh@hy placingsgaskets 1d
cl osed. betweérﬂthbrh%s%@i%t’e&% tﬂm"glﬁé’s thetﬂaﬁ dBBraﬁsiﬂ&fn% n%%ﬁ s fus ﬁ?@feregtlaﬂy be

cylinder %e of the inter axi al |y pushes t oor
i nt er P3¢ e SERIBIED ke e Qﬁsk?tﬁ éd Pf the Respdqor E)%ﬁa%'calbfd??ﬁ}i’@?ﬁquhfés goerd.

gasket id slightly to excess, so as to enable the pod door | ocking

means |e to S'Il1itﬁiee clfogiﬁg In¥otion of the transport pod 1, the cylinder 2e of the interface 2 axially
pushes the pod door 1c and interface door 2d towards the transport pod 1, compressing the
door gasket 1d slightly to excess, so as to enable the pod door locking means 1e to slide freely

25  with little or no friction, preventing the generation of polluting particles. This excessive push
movement is made possible by the efastic stops 1i and 1h, which allow excessive movement of
the pod door 1c into the transport pod 1 without being halted by the stack of plates 3. After
locking, the pod door is released, being elastically pushed by the elastic stops 1h and 1i and hy
the gasket 1d of the pod door 1c.

30 An Interface front gasket 2m is placed between the transport pod 1 and the interface 2 to
ensure that, between the transport pod 1 in the wall surrounding the access hole 2b of the
interface 2, they are sealed from the outer atmosphere around the access hole 2b and the
opening 1b of the transport pod 1.



25 with little or no friction, preventing the generation of polluting
particles. This excessive push novenent is made possible by the

el astic stops 1li and 1h, which all ow excessive novenent of the pod
door Ic into the transport pod 1 w thout being halted by the stack of
pl ates 3. After |ocking, the pod door is released, being elastically
pushed by the elastic stops |h and 1li aed by the gasket |Id of the pod
door lIc. 30An interface front gasket 2mis placed between the
transport pod 1 and the interface 2 to ensure that, between the
transport podt should hehundgssteodsihat harreseitng meanscdewih rinevabls fignggsheush the
| Nt erface e 5rh€6ﬁ ﬁfo@aﬁ%ﬂh@ﬂ!téﬁa@énzt Y pResERg tRd iINRFBRERéht @é%ﬂﬁnt\hﬁch may
access hol e E he opening | b of the transport pod . 15
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16 In this manner, the connection punping neans are designed to
establish pressure equilibriunms during the various operating phases.
For exanple, during the step of coupling a transport pod 1 to the
interface 2, the volunme of the coupling area 6 is at atnospheric
pressure at the outset, while the inner atnosphere of the 5

transport pod 1 may be at a low initialhspressure, and the interface 3
may be at a second | ow pressure, potentially different fromthe
pressure of the transport pod 1. Before the pod door |c and the

i nterface dodr thisl maneern te; egnneacthien SUNPIBE tMeARS rAIRFlesignek & esteblispopraesyre

est abl i shyq umﬁdmsruuhh?th\é%mn% REratifEpregep! i ng area 6, a gas pr essure
approxi mately e 0 the pressure within the tran port gjﬁ
%8’ Rl Biriod “pﬁﬂfo‘? W§°H@'&ﬂ§“22592§ P@Qﬂé‘b e”ﬁ%\e hi ﬁV‘P’H’ée of

necessary,
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transport pod 1,”a gas pressure appr oxi nat e e pressure
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the equi pmesstre #pprostintel? @Gaal @ het fressubewithio t@ctrdnspdit pok 11 with thede&qument

t hr ough %Lreblgﬁ%ing?l%%e{i&ﬁm%ggﬁﬁ h&nthg ﬁ P%2 nﬁﬂe{ ik f ao? ‘?02 t&t%pﬁ:g door 2d

designed 10 se wi T hi
t he transporiherpbel omeraedgafsie@r@smnr@eca@ppwwlmmn@a»ys sejectively @stahl@h wnthm the

pressure ..@l@,%cé%nwlmmh&k}snéproa%eqr5 redsurd BprBadatd Oerqumomdpressure

interface door 2d are then_closed gQQﬁe connecti on neans
retur¥ t Hehpdhg, guingpent ﬁ@o c'BhLF‘p?Wfﬁneé’lt Q%O'tzgo%ihﬁb@ﬁﬂ‘ér*h%s'ﬁ? @@wgéno'@o?c may
t hat t he thanaiesqpendd, 2o nefsidriag hedribsieta inedénithOfadshert bod eh@eR sduipment
Bet ween ggél ods of use, once the transport pod 1 is adapted to the
interfac and the pod door Ic is open, a vacuum nmay be created
within the interface 2, which also nakes it possible to create a

vacuum wi t hi Butlirgea [Q{gﬁ§8$7}$ &gﬁ@ el e g@%ﬂ%@%&aﬁe%ntﬂﬁsf%ﬁ%?%% P{g'goﬁ

1 through de I nvent1on IS not
embod®rre #PY 408p ey h%bﬁb@le%‘rﬁdetﬁ ;HqC& thel sidegigruigh beld 2cy and-be connectionaiumping

the many meahé pd-bo Ry ald tﬁ%@lbﬁéd %akleBRaly B@blish WBNIAD intdHakd 89nd Rithid Gre

art may t?nw sion. 17
ransport pod 1 a gas pressure approximately equal to the pressure desired within the transport

pod 1. The pod door 1c and interface door 2d are then closed, and the connection pumping
means 6 return the volume of the coupling area to atmospheric pressure so that the fransport
25  pod 1 can be decoupled from the interface 2.

Between periods of use, once the transport pod 1 is adapted to the interface 2 and the
pod door 1c is open, a vacuum may be created within the interface 2, which also makes it
possible to create a vacuum within the pod, and thereby to decontaminate the transport pod 1
through degassing.

30 The present invention is not limited to the embodiments which have been explicitly
described; rather, it includes the many variations and generalizations that a person skilled in the
art may envision.



1. Atransport pod (1) for substrates (4) such a sem conduct or
substrates, having a pod 5 casing (la) equipped with walls and
conprising an opening (lIb), a door (lc) blocking the opening (lIb) in
a sealed matter, and a basket (3) inserted into the pod casing (la)
in which substrates (4) may be stored, characterized in that: - the
basket (3) may be noved through the opeping (Ib) so that it may be
inserted in the pod casing (la) and be renoved fromthe pod casing
(1a), and 10- the basket (3) is made up of a stacked series of
paral l el plates (3a-3f), each one supporting a substrate (4), the
pl ates (3a-3f) being stacked atop one er when the door (1c) is
cl osed, and the pl ates bei ng noveabl e~away from one anot her, al ong
the direction of novenent perpendicular to the plane of the

substrates (4, \é@%?ovtt ?Sd ?199& éu%&}%ss(tt?gﬁ'dﬁ a égr@lconﬁuétbﬁ&ﬁ%f?étbs Fh@dlng R pod

accordance with | at es

stacke8 p6asing 6ia) egvieredi Wawelés apd SRR ReeNing éﬂ@érﬁ de?fbéf)r bipgidng the

(4) is | e%ﬁerﬁﬁgaﬁbﬁhoaléeﬁemmhuer and a Daskdt t:namriea intPo® poll @shgr(derie evhich
with clains is integral with the door

(1c). 20 SUbS%rateﬁ?d')Kiaé’:ggﬁ&ﬁ%ﬁfh%%er&g g'rtﬁé !9 to one of the above
cl ai ms, Wwheteciaaket \(B)anayt remplat theoufhs the3fpeniag ¢14) so dhad itacdyclee ipssstediimthe pod
t he peri p@gsrr@dpm%ra%g%eq Jgg frgg“ﬁgg(?} Eﬁjnagﬁg Ay close together over

at | east one *portion o st rat es SA’% 255. A
transplr t - ecbagkst () ds made @p @frﬁestweﬂ seriqsted paraigl glotas, (3309 9aEh one supporting a

conpri si nguseears4) #e piaths (sa'-ﬁf) $é?rﬁg QQEH&B%&%' dhe énb@lephﬁérﬁme(c%ar (35) is closed,
agai nst one_ anot her w t hi

casi n
clos6d by hawibiies (fare moveadie Buay FEH it padhagopione,ur abEdet AR grvgnen
one of t heepbmicix tethaplansbithe substated (4)) witea tifeSdooB{1c) B@pempri ses: - a
side recess (34a) open to the outside capable of receiving a plate
| ocki ng system (2f-2i), - opposing nain surfaces (35a, 36a) with
i nt erl1bcki ng %wampmbpcdmp@candenm with ¢¢ie thajhateinmwheh thecrlatgn (Pard) are in a
ensure t h%c%e'ﬂ%o&b@ht ﬁ'r% o"?gtﬁ'ncgr([‘f')"&ﬂ&é;eq tid é&gﬂcéﬁtlsﬁﬁétﬁéfésr@)\’@ (888 than about & mm.

transversally parall to the planes of the substrates (4)

3. A transport pod in accordance with claims 1 and 2, wherein the basket (3) is integral

with the door (1c).
20
4. A transport pod according to one of the above claims, wherein, when the plates (3a-3f)
are in a stacked position, the peripheral areas of the adjacent plates are close together over at
least one portion of the edge of the substrates (4).
25 5. A transport pod according to one of the above claims, further comprising means (1c¢, 1h,

1i) for compressing the plates (3a-3f) against one ancther within the pod casing (1a) when the
pod casing is closed by the door (1c).

6. A transport pod according to one of the above ciaims, wherein each plate (3a-3f)
30 comprises:
- a side recess (34a) open to the outside capabie of receiving a plate locking system (2-2i),
- opposing main surfaces (35a, 36a) with interlocking shapes to cooperate with the adjacent
plates and to ensure that the plates are prevented from relative movement transversally parallel
to the planes of the substrates (4),



- a support surface (236a) for receiving the first surface of the
peri pheral portion of a substrate (4), a holding surface (235a) to
push agai nst the second surface of the peripheral portion of another
substrate, 5- the support surface (236a) and hol di ng surface (235a)
bei ng designed to | ock the peripheral portion of a substrate (4)

bet ween two adj acent pl ates. 7. A {fgransport pod according to
claim6, wherein the holding surface (235a) conprises a rounded edge
(335a). 108. A transport pod according to one of clains 6 or

wher ei n t he stprodisngaceu36et éor ro3Bing the fitst sustase akthe parkrhie! P@’F'P'éPf q Sipsiyate
9. A tranggort pod according to one of the above clains, wherein the
plates (3a-3t) are de5|2 ed to allowthemto rotate re atlv

Dot her « netiakdig, fufaes Feb to Kangoanst AiyBeegrt Pulice) ot watioistalonop of
possi bl e hgstisRsiREbtel he al i gnment of the substrates (4) which they

2) .. bet t rt
oY 5 et i Bttt B8Rl ACIBED 2 G5 OBfed P GpPRE bR
substr at epmrn@'achfrafsubstetﬁmpmmeer(mw;acmmatass| ng an interface chanber

(2a) conpri S'f‘g\ t?d%) 8&??&?3&8}%3?% inf 8 wﬁ’é?élﬂghé;%hfguﬁéae 32y comprises a

transport 20po erentrally 1n" a seal ed manner by nmeans of a
gasket (2fndesireon Q3ﬁﬁ)ough hol e (2c) cooperating with the equi pment
(200), receiving neans (2k), for rece|V|ng and hol ding the transport

pod (1), with its door acc ol e .

basket\L cont r & 1 5 P&dl?‘%?P’dWE\}?%B a'@ﬁ%’i&(t (”gi”e&glﬁ%gfﬂm"ﬁgﬁ”ff?\c@ (2352)
substr at e&mﬁosebmdlmnrélnhb(azatransport pod (1) and the interface
chanber (2a), - a robot (5) for grasping and transferring the
substrates (4) between the basket (3) inside the chanber (2a) of the
interface (2)9 énkenspest peflipgatsting (o2me)of the above claims, wherein the plates (3a-3f) are

designed to allow them to rotate relative to one another, within their plane, along a range of
15  angles that makes it possible to correct the alignment of the substrates (4) which they carry.

10. An interface (2) between at least one transport pod (1} in accordance with one of

claims 1 to 13, and a piece of substrate treatment equipment (200}, comprising

- an interface chamber (2a) comprising an access hole (2b} for being coupled to the transport
20 pod (1), preferentially in & sealed manner by means of a gasket (2m), and a through hele {2c)

cooperating with the equipment (200},

- receiving means (2k), for receiving and holding the transport pod (1), with its door (1c) facing

the access hole (2b),

- basket-contralling means for moving the basket (3) containing the substrates (4) between the
25  transport pod (1) and the interface chamber (2a),

- a robot {5) for grasping and transferring the substrates (4) between the basket (3) inside the

chamber (2a} of the interface (2) and the eguipment (200),

- plate-controlling means (2e, 2f-2i) designed to selectively separate a chosen plate (3¢) from

one or more adjacent plates (3b, 3d), along their direction of movement, so as to enable the
30  robot (5) to selectively take a substrate (4a) and move it towards or away from the chosen plate

(3¢).



- plate-controlling neans (2e, 2f-2i) designed to selectively
separate a chosen plate (3c) fromone or nore adjacent plates (3b,
3d), along their direction of novenent, so as to enable the 30robot
(5) to selectively take a substrate (4a) and nove it towards or away
fromthe chosen plate (3c). 19 11. An interface according to one of
clainms 10, intended to co-operate with at | east one transport pod
havi ng hori zontal plates, wherein the pllgat e-control ling neans
conprise plate- |ocking nmeans (2f-2i) designed to selectively prevent
t he downward novenent of a chosen 5 plate (3c), in order to separate
t he chosen plate (3c) fromthe adjacent plate (3b) belowit, and/or
pl at e- | ocki nd b ideriage agoydingie; Qs &f clegissH, dntendpd |ty corprafaif twith [k 1east
downwar d greveRestt i HabRg AbiiRaRNEaRE AltRréh Meaidtedintioling alRase tonbrizk @late-

3c), in . order to te the c en plate (3c), fromthe adjacent
Uol e i dORsiGt medhs; BP0 BoSiand o AR RabEp BYSS ik HovD L TivRAEA: o1 4 chosen
wher eisn tghte 3@t d- droakiorsgpamtenthe (cRibsed plaleaBpr ree the edjaceyt plates (3bh dslew it

R e
t o cl ai mthe adjassihtpleieraboiwe (3d) tieechbernkilatg (dmdanordeo tpsapeets hirshogenzuaie (3c)

| ocki ng pj i=&dnt pl bove i An interface according to claim 11,
wherein '?F?Fe}ﬁg%é{jjg%négﬁsenagoﬁlgﬂag)'(2f-2i) conpri se one or nore

el ectromagnets acting upon a nmagnetic portion of the plate (3a-3f) in
ordeript 0 ensur ead pfekaEWaccording to claim 11, wherein the plate-focking means (2f-2i) comprise

locking pins whose end engages into to a recess (34a) of the corresponding plate (3a) by the

action of a cylinder (2)).

13. An interface according to claim 11, wherein the plate-locking means comprise
15  motorized locking pins (2f-2i).

14. An interface according to claim 11, wherein the plate-locking means (2f-2i} comprise
one or more electromagnets acting upon a magnetic portion of the plate (3a-3f) in order to
ensure locking.



