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APPARATUS FOR FERFPORMING BT LLAST ONE PROCESS OM B SUESTRATE

The invention relates to an apparatus for performing at least one
procegsing operation on a substrate.

1t is known to subject subsirates to a processing operatioa, such as,
for instaoce, applying a layer witi:[ the aid of a sputter process, an
evaporation process or like physieal vapor deposition (PVD), chemical vapor
depaosition (CVD) or plasma enhanced chemical vapor deposition (PECVD)
processes, as well as annealing a substrate for the purpose of obtaining
particular properties.

In general, a so-called batchwise processing of substrates is known,
whereby a large number of substrates simmultaneously undergo the same
process in a process chamber. Such batchwise processiog offers the
advantage of a large processing capacity. However, a problem is to ensnre
the same treatment conditions for all substrates present in the process
chamber.

To solve this problem, processes are known whereby in each case a

single substrate is introduced into a process chamber and undergoes a

treatment there, the so-called single substrate processing. The conditions in

the process chamber can then be exactly tuned to the single suhsteate
present in the procesa chamber, which enaltles a hatter control of the
procoss, )
" The prasent invention relaies to an apparatus and an assembly for
the purpose of single substrate processing.

It will be clear that in single substrate processing the time required
for the transport of the substrates from and to the various process chambers
is of great importance for the processing capacity of the apparatus. In
general, the processing operations which the substrates undergo require a
considerable underpressure. It is therefore desirable that upon opening of
the process chamber for placing a substrate therein, the prevailing

JP 2004-502869 A 2004.1.29
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underpressure in the process ckamber is not lost. The fact is that
re-creating the considerable underpressure in the process chamber requirea
so much time that, 21ready for that reason alene, the single subsirate
process ig difficult to implement in an economieally profitable manner.
Moregver, contamination of the process chamber is to ha aveided, so that
opening the process chamber can only be done in a so-called clean room.
Also the transport of the substrates from one processing operation to the
next should preferably take place in a clesm room. The costs of clean rooms
are particulazly high, so that the known single substrate processing is a
particularly eostly manner of processing substrates, which is used when
very high requirements are imposed on the aubstrates to be mapufactured.

The object of the invention is to provide a single substrate processing
apparatus by means of which, in an economically profitable manmer, one or
a number of single subatrate processing operations can be carried out.

To that end, the invention provides an apparatus for performing at
least one processing oparation on a substrate, the apparatus being provided
with at least one process chamber in which, in use, a processing operation
takes place under reducad pressure, and being provided with a vacuum lock
for the purpose of placing the substrate from the surroundings into & -
tespective process chamber without the reduced pressure in the respective
process chamhber heing lost, the vacuum lock comprising a vacuum chamber
which 1s bounded by a number of walls and to which a vacuum purmp is
connected, while in one of the walls at Jeast one supply opering is provided,
and for the purpose of the or each process chamber in one of the walls a
process chamber opening belonging to 2 respeciive process chamber is
provided, the at least oxe supply opening being externally closable with an
outer caver and being closable from the vacuum chamber with un inrer
cover, the inper vover further serving as substrate support and being
displaceable within the vacuum chamber to a respective process chamber

opening.

JP 2004-502869 A 2004.1.29
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In the apparatus according to the invention, when a process ehamber
is opened, & reduced pressure continues to prevail in it because the process
chamber opening terminates in the vacuum ghamober of the vacuum lock in
which a vacuum ie being maintained. Optionally, several process chambers
can be connceted to the vacuum Jock, 8o that a substrate can undergo
various processing operations without having to leave the vacuum chamber
for that purpose. [n particular during the transport between the differert
Pprocessing operations to be earried out in the process chambers, it is of great
importance that the spaces in which the substrate is present be clean. Since
in the apparatus according to the invention the substrates are either in the
vacuum chamber of the vacuum lock or in a process chamber, the
requirements that are imposed on the cleantiness of the space in which the
apparatus according to the invention is dispesed are much lower than in the
single substrate processing known te date, which eould take place
exclusively in clean rooms,

As the or each supply opening is provided with an inner cover and an
outer caver, it is only necessary, when placing a substrate in the vacuum
chamber, to adjust the space hetween the inner cover and the outer cover to
the required redueed pressurs again. The procedure of placing a substrate is
as follows: ) h

The inner cover of a respective supply opening is closed, the outer
cover is opened, the substrate to be processed is placed on the inner cover
serving as subatrate support, the outar cover is clased, and the inner eover
is opened, thereby taking the substrate along. Only the volume between the
inner cover and the outer cover needs to be evacuated again. The inner
cover serving ag substrate support, with the substrate present therson, can
suhsegnently be rapidly transported to the process chamber opening.

To minimize the time reguived to obtain the desired vacunm in the
vacunm chambeyr affer a new subsirate has been inserted, it iz particularky
favorable, according to a further elaboration of the invention, when the
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space which is bounded by an opening edge of the at least one supply
opening and the inner cover and the outer cover, when these are in a closed
eondition, has dimensions that are closely in line with the dimensions of the
substrate to be treated by the apparatus, such that the volume of the space
which is to be readjusted to the desired reduced pressure after closure of the
“putercoveriz minimal

The hetter this space js in line with the dimensions of the substrate to
be treated, the less time it takes to adjust the vacunum chamber to the. .
degired reduced pressure again, Such a short time in turn results in a lazger
processing eapacity, which is favorable from the viewpoint of costs.

To prevent contamination of the vacuum chamber as a result of
processing operations taking place in the at least one precess chamber, it is
favorable, according to a further elaboration of the invention, when a
process chamber operting 18 substantially elosable from the vacuwm chamber
with gn inner cover.

To that end, preferably, the or each inner cover ig placed in a table
which is in the vacuum chamber, which table is displaceable with the aid of
a drive, while the drive is included in the vacaum chamber of the vacuwm
lock. .

As the drive of $he table is ineluded in the vacuum chamber, there is
no necessity for lead-through provisions for the purpose of a rotation shaft
or an axially moveable rod in the wallg of the vacuum chamber. This affords
considerable advantages. The fact is that such vacuum-tight lead-throigh
provisions are generally costly, often lead to leakage, are subject to wear
and cause a considerable frietion, which necessitates relatively heavy
motors and moreover considerably limits the speed with which the table
movement can be carried out. This last, in turn, would have an adverse
influence on the processing capacity of the apparatus.

Ta enable the {able to be made of displaceable design, it is of

importanes that the inner cover can be moved away from the wall af the

JP 2004-502869 A 2004.1.29
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supply opening or the process chamber opening. To that end, according to a
further elaboration of the invention, the at least one inner cover is
connecied with the table 20 aa to be displaceabie in a direction
perpendicuiar to the table. Such a connection between the table and an
inner cover can comprise, far instance, a spring. According to a further
elaboration of-the invention, the-springconnection between the or each
inner cover and the table can be formed by a disc-shaped plate having a~
gentral opening-in-which. the inner cover is fitted, while.the dise-shaped
plate is mounted by an cuter cirewmferential edge thereof 1o the table, while
in the disc-shaped plate concentric, cirenlar segment-shaped recesses are
provided, which enable a displacement of the central cpening relative fo the
ouwter cirrumfarential edge 10 a divection perpendicular to the plane of the
plate, while the edge of the central opening and the euter cireumferential
edge remain accurately parallel.

According to a farther elaboration of the invention, a series of
magnets are mounted on the table, while on the walls of the vacuum lock at
least one electromagnetic coil is mownted, the coil heing connecied to a
controllable power source for forming an alternating magnetic feld for the
purpose of the displacement of the table. With a thue constructed drive

disposed internally in the vacuom chamber, very high displacement speeds

can be obtained. High displacement speeds lead to a greater processing
capacity, which in turn resulis in a lower cost price of the substrates.

A problem involved in the vacuum-tight closure of the covers is the
deformation of the vacaum lock, more particulariy of the walls thereof. As a
result of the prevailing pressure differences, large wall surfaces are subjoct
ta coneiderable forces, and already a slight bending of the wall which
includes the supply opening and the process chamber openings may lead to
a [eaking inner or outer covey. To solve these problems, the apparatus is
characterized, aceording to a further elaboration of the invention, in that
the vacuum lock has a substantially cylindrical circumferential wall and

JP 2004-502869 A 2004.1.29
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two substantially fiat end walls, while in one of the end walls the at least
one supply opening and the at least one process chamber opening are
provided, and the two end walls are connected with each other by a éentral
support near or in the middie of the cylindrical circumferential wall.

The cylindrical end wall itself already has an intrinsic strength and,
maoreover, the-deformation thereof is leaa critical. Due to the central
support, the end walls have a considerable stiffness, so that the deformation
thereof is minimal, while yet a Jarga. number of supply cpenings and proeess
chamber cpenings can be provided in the end wall for mounting different
procass chambers or for rreating different access passages for the supply
and removal of substrates. The particularly high stiffness which such a
doput-shaped vacuum lock possesses is of great advantage in connection
with the closure problems.

In such a design of the vecuum lock, it is particnlarly favorable when
the tahle comprises a substantially circular disc which is retatably hearing-
mounted on the central support and oo or adjzcent the cylindrical
circumferential wall, When, according to a further elaboration of the
mvention, in the cylindrical cizcumferential wall, additionally an
clectromagnetic coif is mounted at uniformly distributed cirewmferentisl
positions, with the above-mentioned series of magnets arranged adjacent «
circular circumferential wall of the table, the table can be rotated through
180 degrees very fast. In the exemplary embodiment to be described
hereinafter, in which the substrates have the size of 2 CD or DVD, such a
rotation throagh 180 degrees can take place within 0.3 seconds. It will he
slear that such & manner of transportation leads to a very bigh capacity of
the apparatus.

Agcording to a further elaboration of the invention, a process chamber
can have & process chamber pump connected o it. With such a separate
process chamber pump, a different pressure can be created in the process

chamber than the pressure prevailing in the vacuum chamber. Moreover,

JP 2004-502869 A 2004.1.29
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the process chamher pump can be used for the exhaustion of process gasas
released during the processing of the substrate.

The apparatus according to the invention is useful for various
processes; thus, according to a further elaboration of the invention, a
process chamber can be provided with at least one plasma source for the
purpeseof plasmaenhanced chemical vapor deposition;-or-with at least one
physical vapor depogition source, or with means for carrying out chemical
sapordeposition, or with means for annealing the subsirate..

The invention further relates to an assembly of an apparatus
according o any one of the preceding claims with a transport device for
supplying substrates to a supply opening of the vacuum lock and removing
same. According to the invention, the transport device of the assembly is
provided with at least one carrying head, displaccable with the aid of a
transport mechanism, for engaging the substrate. With such an assembly,
the apparatus can, without being marned, be loaded with substrates and
the processed substrates can be removed from the apparatus without the
apparetus being manned,

1f the substrate to be procossed comprises a central opening, such as,
for instance, for the purpose of manufacturing a CD or DVD), it is
particularly favorable, according te 2 further elaboration of the invention,
when the transport device comprises loose clamping picces which are
slampable i the contral opening of a substrate to be precessed, and the

clamping piece is engageable by the at least one carrying head. The
substrate can then, together with the clamping piece, be introduced into the
varuum chamber and there remain connected with the substrate during the
processing operations the substrate is to undergo. It is then preferred when
the clamping piece is manufactured from magnetically susceptible material,
and in the at least one carrying head an electromagnetic coil is arranged,
the coil being connected to a controllable power source which for the

purpose of retaining the clamping piece, and hence the substrate, generates
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an electromagnetic field in the ¢oil which exerts an attractive action on the
clamping piece. Thus, in a very simple manner, the substrate can be picked
up and be delivered by the carrying head, ‘

According to a further elaboration of the invention, the clamping
piece ean comprise a disc-shaped part which serves as inner mask for
sereening the central part of the subsirate-during the-processing operation
in the process chamber. '

Optionally, when nsing a wagnetically susceptible leose clarping
piece, a permanent magnet may be arranged in the or each inner cover of
the vacuum lock, which permanent magnet exerts an attractive action en
the clamping piece. Thus a sure and centered placement of the substrate on
the inner cover can be affected.

Te Lmit the numtber of operations in the closure of a supply opering
and hence to minimize the required time for placing a substrate in the
vacuum chamber, it is particularly favorable, according to a further
claboration of the invention, when the at least one carrying head of the
transport device also carries the cuter cover.

The invention will be further elucidated on the basis of an exemplary
smhodiment, with reference to the drawing,

Fig. 1 shows a perspective view of a vacuum lack with two process
chambers which in the present exemplary embodiment are designed as
sputter process chambars;

Fig. 2 shows a top plan view of the exemplary embodimeni
reprasented in Fig. 1;

‘ Fig. 3 shows a section along line 1II-T11 from Fig. 1;

Fig. 4 shows a top plan view of the vaeunm lock represented in
Figs. 1-3, with the sputter process chambers left out;

Fig. 5 shows a seciion along Line V-V from Fig_ 4;

Fig. 6 shows a section along line VI-VI from Fig. 7 of the table present

in the vacuum lock;
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Fig. 7 shows a top plan view of the table shewn in Fig. 6;

Fig. 8 shows a top plan view of the connecting spring by means of
which the inner cover is connected with the table;

Tig_ 9 shows a perspective view of a transpoert device destined for
cooperation with a vacuum leck as represented in Figs. 1-3;

“Fig: 10 shows a perspective view of a clamping-piece;

Fig. 11 shows a crogs-sectional view of an ouier cover with a clamping

-piece-attached thereto;-and -

Fig. 12 shows a top plan view of the cover represented in Fig. 11.

Figs. 1.3 show an exemplary embodiment of a vacuum Jock I having
two process charabsrs 2, 3 mounted thereon, with the cover of the process
chamber 2 represented in an open position, and the cover of the process
chamber 3 represented in a closed position. The process chanibers showi
are intendad for performing a sputier process therein. Such & process is
known per se and doea not need to be further elucidated here. Further,
Tig. 1 shows a pamop secijon 4 hy means of which a vacwun can be created
in the vacaum lock and the process chambers 2, 3, "'Vacuum’ should here be
understood to mean a pressure which is suitable for performing a sputter
process. The figure further shows clearly that the vacaam lock 1 is provided
with a top wall § and a cylindrical eircumferential wall 6. Provided in the
top wall & are two supply cpenings 7 for placing a substrate on @ substrafe
support via those supply openings. Further, the top wall 5 is provided with
two prosess chamher openings 8 which are better visible in Figs. 4 and 5.

Fig. 3 shows the interior of the vacuum lock I, Clearly visible is the
tap wall 5, the cylinclticai cireumferential wall 6 and the supply opening 7

- provided in the top wall, for supplying a substrate to the vacuum lock 1 and

removing seme, Further, in the top wall a process chamber opening 8 is
visible, in which a so-called cuter mask 9 is placed. The supply opening 7 is
closable with an outer cover 10 which is represented in Figs. 9, 11, 12.

Further, the supply opening 7 is clesable witk an iener cover 11. The inner
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covere 11 are received in a substantially disc-shaped table 12, which is
represented in more detail in. Figs. 6 and 7. The vacuum lock 1, and more
particularly the walls thereof, bound a vacuum chamber 13 in whicﬁ a
desired reduced pressure prevails. The disc-shaped table 12 is rotatably
bearing-mounted iz the vacuum chamber 13 by means of bearings 14, 15.
Thirinnsrbeuring 14 rests on a centralsuppott 16 which-connects-the top
wall 15 of the vacuum Iock with the bottom wall 17 of the vacuum fock T,
Owing tothis central-support-16-the top-wail 5 has a considerable stiffnces
which prevents deformation of the top wall 5 under the influence of the
Varying pressures.

Fig. 5 shows more clearly the manner in which the table 12 is
included in the vacuwm lock I and in what way the inner covers 11 are
connectad with the table 12. In Fig. &, too, this connection jg cleatly
represented. The inner cover 11 is comnected with the table 12 so as o be
displaceable relative to this table 12 in = direction perpendiculsr to the
plane of the table 12. In the present exemplary ambodiment, this connection
is formed by a spring connection 18, which is represented in top plan view
in Fig. 8. In the present exeinplary embodiment, the spring connection 18 is
designed as a disc-shaped plate 18 with a central opening 19 in which the
inner cover 1% is fittad. The dise-shaped plate 18 is attached, through an
outer circumferential edge 20 theveof, to the table 12. In the disc-shaped
plate 1B, circular sepment-shaped recesses 21 are pravided, which enable a
displacemant of the central opening 19 relative to the outer cireumferential
adge 20 in a direction perpendicular to the plane of the plate 18, while the
edge 22 of the central opening 19 and the outer circumferential edge 20
remain aceurately parallel. Purther, Fig. 5 clearly shows that
alectromagnetic coils 23, 24 are arranged in the top wall 5 around the
supply spening 7 and the process chamber opening 8. Further, it is clearly
vigible that on the inner covers 11 = closing ring 25 extending afong the

cirenmference of the inner eover 11 is mounted. This closing ring 25 is
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manufactured from magnetically susceptible material, The electromagnetic
coils 23, 24 are connected to & controllable power source which for the
purpose of closing the inner cover 11 can generaie an Blectromagnet:[c Geld
in the coil 23, 24 which exerts an attractive action on the closing ring 25.
Upeon excitation of the electromagnetic coils 23, 24, the closing ring 25 is
pulled up against-the-upper wall 5-of the vacutm-lock-1. When the
excitation of the electromagnetic cotls 23, 24 is ended, the inner cover 1T
willLopen automatieally as a result of the outside air pressure exerted
thereon. In Fig. 7, the disc-shaped table 12 is represented in top plan view.
Clearly visihle is that the table is provided with & central opening 26 in
which the inner bearing 14 is located. Further, in a top plan view it is
clearly visible that the table 12 is provided with four inner covers 11. Also
shown clearly are the closing rings 25 and a series of permanent. maguets
27. The permanent magnets 27 are mounted alternately with the magnetic
field direction in oppuosite directions. Fig. § shows two of three
electromagnetic coils 28 present in the vacuur lock 1, which coils 28 are
connected with the bottom wall 17 of the vacuum lock. The coils 28 are
connected to a controllable power source for forming an afternating

magnetic field for the purpose of displacing, more particularly rotating, the

table 12. As the drive of the table 12, which drive is formed by the series of =

permanent magnets 27 and the cofls 28, is included in the vacuum chamber
13 of the vacuum lock 1, no lead-through provisions for moving parts need
to be incorporated in the walls of the vacuum lock. This is of great
advantage from the viewpaint of maintenance and vacuum technique. In
the exemplary embodiment represented, the table 12 can be rotated through
180 degrees in .3 seconds. Figs. 3, § and 6 further show clearly an encoder
ring 29. This encoder ring cooperates with an encoder sonsor (hot shown}
which ia disposed in the central support 16 of the vacium lack 1. By means
of the encoder ring 28 and the encoder sensor, the position of the table 12 in

the vacunm chamber 13 is known in erch case.
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Fig. ¢ shows a mounting plate 30 which is provided with an opening

21 in which the vacunm lock 1 can ba mounted. Connected with the
mounting plate 80 is a transport device 32. In the present exemplary
embodiment, this transport device 32 is designed as a star of armg 34
rotatahle axound a central axis 33, Suspended from the ends of these arms
Bd-are the ontercovers-t8;eerving-toclose-the supply openings-7-of the—
vacuum lock 1. When the outer covers 10 are placed in a supply opening’7 of
the vacuum lock I, and when moreover the inner cover 11 of the respectiva
supply opening 7 is in a closed position, the space bounded by the opening
edge 35 of the supply opening 7 and the icner cover 11 and the outer cover
14 hae sach dimensions that the substrata to be pracessed can be just
received therein, s¢ that t]ie volume of the space which after closure of the
outer caver is to be readjusted to the desired reduced pressure, is iwmal.
The euter cover 10, which is represented in more detail in Figs. 10 and 12,
is provided with & carrying head 36 for engaging the substrate. In the
present exemplary embodiment, the substrates are provided with a central
opening and these substrates are more particularly intended for
wanufacturing a CD or DVD. The transport devica 32 comprises looge
clamping pieces 37 which are detachably connected with the carrying head
36 and which are clampable in the central opening of a substrate to be
treated. In the present exemplary embodiment, the clamping piece 37,
which is represented in more detall in Fig 10, is manufactured from
magnetically susceptible material. The carrying heads 36 are each provided
with an electromagnetic coil 38 which is connected to a controflable power
source which for the purpese of retaining the clamping piece, and hence the
substrate, generates an electromagnetic feld in the coil which exeris an
attractive action on the clamping piece 37. The clamping piece 37 is further
provided with a disc-shaped part 33 which serves as an inner mask for
screening the central part of the substrate during the procassing thereof in

the process chamber 2, 3. The inner covers 11 are provided with permanent
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magnets 39 for elamping the clamping piece 37 for the purpese of aentered
tetention of a substrate on the inner cover 11.
The operation of the apparatus is as follows:

With the aid of the transport device 32, a substrate in which a clamping
piece 37 has been fitted is picked up and transported to the supply opening
7-of the vacuum lock-1. Next, the cuter-cover 10-islowered into the supply
opening by means of the transport device 32, The substrate i situated in
the.close-fitting space which is.hounded by_the outer.cover 10, the inner
cover 11 and the uilrcumi'erential edge 35 of the supply opening 7. In this
phase, the-electromagnetic coils 23 are excited, so that the closing ring 256 of
the respective inner cover 11 abuts against the coils 23 and the inner cover
11 is in a closed condition. Thereafter, the excitation of the coils 23 is
lerminated, so that the inner cover 11 opens under the influence of the
pressure prevailing in the space mentioned. The inner cover is now in the
plane under the top wall § of the vacoui lock 1. Then the electromagnetic
coils 28 of the drive of the table 12 can be excited to rotate the table 12 and
to bring the respective inner cover 11 under the process chamhber opening 5.
The position of the tahle 12 is being accurately measured by the encoder
ring 29 with the associated encoder sensor. When the respective inner cover
11 is situated under the process chamber opening 8, the closing coils 24
situated there are excited and the innor eover 11 is pulled against the top
wall § of the vacuum lock, Next, the substrate disposeci on the inner cover
11 can undergo a treatment in the process chamber 2, 3. Upon completion of
the processing operation, the excitation of the closing cofls 24 can be ended
and the table 12 can he rotated, so that the respective inner eover can be
hrought to another process chamber opening to undergo another treatment
there or to bring the respective inner cover 11 to a supply opening 7 to
remove the suhetrate from the vacuum lock 1. For the purpose of removing
the substrate, the closing eils 23 extending aronnd the respective supply
opening 7 ave again excited, whereafter the space located between the outer
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cover 10 and the inner cover 11 is aerated, s0 that the ambient pressure
prevails therein. When such is the cass, the outer cover 10 can be lifted with
the aid of the transport device 32, thereby taking the subsirate aluné. The
substrate can subsequently be delivered at another positien by the
transpors device 32 by terminating the excitation of the electromagnetic soil
381imthe carrying head 36—

Tt will be clear that the invention is net [bnited te the exemplary -
embodiment described ot that various modifieations within the firamework
of the invention as defined by the claims are possible. Thus, in tke pracess
chamber, instead of a sputter process, a different processing operation can
take place, such as, for instance, a different form of physical vapor
deposition (FVD), chemical vapor deposition (CVD), plasma enhanced
chemical vapor deposition (PECVIY), annealing or the like. Optionally, a
process chamber may have a separate process chamber pump connected to it
for exhausting from the process chamber gaees supplied or formed furing
the processing operation, Opticnally, it is also possible that hetween a
process chamber and the vacuam chamber 13 a bypass line with a
restrietion which may or may mot be controllable is incorporated to maintain
a pressure difference between the process chamber and the vacunm
chamber 13 during the treatment process. Under those conditions, a
separate process chamber pump can optionally be omitted. It will further be
clear that with the apparatus described above and the assembly deacribed
above, in suceession different processes can he performed. To that end, it is
evidently necessary that different process chambers be eonnected with the

VASWum Iﬂﬂk .
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CLATMS
1. An apparatus for performing at least one processing operation on a

substrate, the apparatus being provided with at least one prucess chamber
irrwhich,-in-user & processing aperation tales place under reduced pressurs,
and being provided with a vacuum lock for the purpose of placing the
_substrate from the snrroandings into a said process chamber without the
reduced pressure in the reapective process chamber being last, the vacuum
lock comprising a vacuwm chamber which is boarded by & number of walls
and te which & vacuum pump is connected, while in one of the walls at least
one supply opening is provided, and for the purpoee of the or aach process
chamber in one of the walls a process chamber opening belongmg to a
respective process chamber is provided, the at least one supply opening
being externally closabie with an outer cover and being closable from the
vacuum chamber with an inner cover, the inner cover further serving ag
substrate support and being displaceable within the vacuwm chamber to a
said process chamber opening.
2. A apparatus aceording to claim 1, wherein the space which is
bounded by an opening edge of the at least one supply opening and the
inner cover and the auter cover, when these are in & closed condition, has
dimensiens which are closely in line with the dimensions of the substrate to
be troated by the apparatus, such that ihe volume of the space which after
closure of the cuter cover is to be readjusted to the destred reduced pressure
is minimal.
3. An apparatus according to elaim 1 or 2, wherein a said process
chamber opening is substantially closable from the vacuum chamber with 2
said inner cover.
4, An apparatus according to any one of the preceding claims, wherein

the ar each inner cover is placed in a table which is situated in the vacuum
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chamber, which table is displaceable with the aid of a drive, the drive being
incladed io the vacuum chamber of the vacunm lock.
8, An gpparatus according to claim 4, wherein the at least one inner
cover is connected with the tablas so as to be displaceable in a direction
perpendicular to the table.
8: ‘An-apparatus according to claim 5, wherein the connection between
the table and & said inner cover comprises a SPriNg.
7~ -An apparatusaccording to.claim 6, wherein the spring connection
hetween the or sach inner cover and the table s formed by a disc-shaped
plate having a central opening in which the inner cover is fitted, while the
disc-shaped plate, by an outer civeumferential edge thereof, is attached to
the tﬁble, and in the disc-shaped plate concentric, circular segment-shaped
recesses are provided which enable a displacement of the central opening
relative to the onter circumferential edge in a direction perpendicular o the
plane of the plate while the edge of the central opening and the outer
vircumferential edge rewain accurately parallel.
a. An apparatus according to any one of claime 4-7, wharein on the table
a sexies of magnets are mounted ard on the walls of the vacuum lock at
least one electromagnetic eoil is mounted, the coil being connected to a
controllable power source for forming an alternating magnetic field for the
purpose of digplacing the table.
9. An apparatus according to any one of the preceding claims, wherein
the vacuum lock has a substantially eylindrical civcumferential wall and
two substantially flat end walls, and in one of the end walls the af least one
supply opening and the at least one process chamber epening is provided,
the two end walls being connected to each other by a central support
adjacent to or in the middle of the eylindrieal eircwnferential wall.
10.  An apparatus according o ¢laim 9 and any one of claims 4-8, wherein
the table comprises a substantially circular dise which is rotatably bearing-
mounted on the central support and on the cylindrical cireumferantial wall.

JP 2004-502869 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

0

25

(29)

WO 004697 PUTNLITAMTS

17

11.  An apparatus according to elaims 8 and 10, wherein on or adjacent to
the cylindrical circumferentiai wall, at uniformly distributed
circumferential positives, an electromagnetic coil is mounted, while ‘
adjacent a eircular cireumferential edge of the table the said series of
mageets are arranged.

120 Awspparatusaccerding to-clainy 10 or-11-wherein-on the table an
epender ring is arranged by means of which the relative position of the table
with respect tothe walls-of the vacuum chamber can be determined.

13. An apparatus according to any one of the preceding claims, wherein
the at least one inner cover is provided with a elosing ring from
magnetically susceptible material, extending along the circumference of the
inner cover, while around s;.ud adjacent the edges of the at least one supply
opening and the at least one pracess chamber opeping at least one
electromagnetic coil is arranged, the eoil being connected to a controllable
power source which for the purpose of closing the inver cover generates an
electromagnetic field in the coil which exerts an atiractive action on the
closing ring. )

14, An apparatus according to amy one of the preceding claims, whersin a
gaid process chamber has a process chamber pump connected thereto,

15.  An apparatus according to any one of the precading claims, wherein a =
said process chamber is provided with at Ielast one plasma source for the
purpose-of plasma enhanced chemical vapor depoaition.

16.  An apparaius accerding to any one of the preceding claims, wherein a
said process chamber is provided with at least one physical vapor deposition
BoUree.

17. An apparatus according to any one of the preceding claims, wherein a
said process chamber is provided with mea2ns for performing chemical vapor
deposition.

18.  An apparatus according to any one of the preceding claims, wherein a
snid process chamber is provided with means for annealing the substrate.
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19. An assembly of an apparatus accarding to any one of the preceding
claims and a transport device for supplying substrates to a supply opening
af the vacuum lock and removing same, thg transport device being pfovided
with at least one carrying head, displaceable by means of a transport
mechanism, for engaging the substrate.

20:— An assembly-aecording to-claim-19, wherein.the substrate to be
processed comprises a central opening, such as, for instanee, for the purpose
of manafacturing.a.CD.or DVD, the transport device comprising loose
clamping pieces which are clampable in the central opening of a substrate to
be treated, and the clamping piece heing engageable by the at least one
caxrying head. .

21.  An assembly according to claim 20, wherein the clamping plece is
menufactured from magnetically susreptible matarial, while in the at least
one carrying head an electromagnetic coil is arranged, the ecil being
connected to a controliable power source which for the purpose of retaining
the clamping piece, and hbence the substrate, generates an electromagnetic
field in the coil, which exerts an attractive action on the clamping piece.

22, An assembly according to claim 20 or 21, wherein the clamping piece
comprises a disc-shaped part which serves as inner mask for screening the
central part of the substrate during the processing in the proeess chamber,
23, An assembly according to claim 21 or 23, wherein in the or each
substrate support of the vacuum lock a permanent magnet is arzanged
which exeris an attractive action on the clamping piece,

24. An assembly according to any one of claims 18-23, wherein the at

least one earrying head further carries a said outer cover.
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