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Description

FIELD OF INVENTION

[0001] The present invention relates to a vacuum ap-
paratus such as a sputtering apparatus, a film deposition
apparatus or an etching apparatus, and especially to a
vacuum apparatus provided with a driving mechanism
which transports objects including an object to be treated
in the vacuum apparatus.

BACKGROUND OF THE INVENTION

[0002] Conventionally, in a magnetron sputtering ap-
paratus for single substrate processing, which is one of
a vacuum apparatus, used for manufacturing information
recording disks such as CDs or DVDs, a load lock mech-
anism is used, which introduces an optical disk substrate
made of plastics for depositing a reflection film of a metal
or a semi-metal on a surface of the disk substrate into a
vacuum vessel from outside using a transportation mech-
anism. In the sputtering apparatus, such an object to be
treated as an optical disk substrate introduced into the
vacuum apparatus is transported to a lower portion of a
sputtering chamber by the transportation mechanism
and is then transported upward into the sputtering cham-
ber by a disk pusher mechanism which reciprocates up-
ward and downward in a lower portion of the sputtering
chamber.
[0003] In the sputtering apparatuses, both of the load
lock mechanism and the disk pusher mechanism de-
scribed above are provided with a lift mechanism or a
driving mechanism, which reciprocates up and down in-
side the vacuum apparatus transporting objects to be
treated. In general the lift mechanisms of the kind employ
a high-pressure air cylinder or an oil pressure cylinder.
The reasons why such cylinders employ them are de-
scribed below. In the load lock mechanism, for example,
a cylinder rod extends into the vacuum chamber through
a vacuum seal from outside of the vacuum chamber. A
receptacle provided at an end of the rod is butted and
connected to a susceptor for holding the optical disk sub-
strate. The susceptor is then pushed toward an upper
wall of the vacuum chamber where a vacuum lid is pro-
vided. If the vacuum lid is opened, in this situation, to
introduce the optical disk substrate, the object to be treat-
ed, into the vacuum chamber, the cylinder must tolerate
an atmospheric pressure pushing down the susceptor.
Since the atmospheric pressure pushing the cylinder
amounts to a value ranging from 1270 to 1470 Newton
(N), the high-pressure air cylinder or the oil pressure cyl-
inder is used.
[0004] The lift mechanism further needs a vacuum seal
because a part of the mechanism such as cylinder rod
extends into a vacuum vessel forming the chamber. An
O-ring seal or a bellows seal is used for the vacuum seal.
The bellows seal is composed of metallic diaphragms
being piled up and welded is mounted between the cyl-

inder rod and the lift mechanism of the vacuum appara-
tus.
[0005] Since the lift mechanism uses the high-pres-
sure air cylinder or the oil pressure cylinder with large
space, the vacuum apparatus, therefore, becomes large.
Furthermore, the O-ring seal wears severely because
metallic cylinder rod slides inside the O-ring, which is
furnished on the vacuum vessel and into which, a part of
the lift mechanism is extended. The wear of the O-ring
seal breaks the vacuum seal at the point the wear oc-
curred, and thus hermetic seal of the vacuum vessel can-
not be maintained. Although vacuum grease has been
conventionally used to prevent the wear and to improve
the sealing ability, peeled off film materials or broken
pieces of the disk substrate are caught in the grease to
be a cause of breaking vacuum seal. Furthermore, in-
gredients of this grease sometimes splashed in the vac-
uum vessel and were mixed in the film component formed
on the treating object while the vacuum apparatus oper-
ates, which gave a bad influence upon a property of the
film.
[0006] With respect to the bellows seal, on the other
hand, fatigue occurs in a metal during a long time use
since the metallic diaphragm stretches and contracts ac-
cording to the reciprocate motion between the cylinder
and the rod, which suddenly causes a damage in the
bellows and leads to the break of the vacuum seal.
[0007] EP 0 487 848 A1 discloses a loading apparatus
for a vacuum apparatus which comprises a disk transport
chamber which is in communication with a sputtering
chamber in which an airtight discharge space is provided.
The transport chamber has a second opening and an
internal disk transport mechanism is provided in the
transport chamber for transporting susceptors for placing
a disk substrate on which a sputtering film is formed al-
ternately between the first and second opening. A drive
mechanism for the vacuum apparatus for moving the sus-
ceptor to the second opening to close it airtight is provid-
ed. EP 0 487 848 A1 forms the preamble of claim 1.
[0008] JP 08 199 336 A describes a mechanical chuck
type loading device for a vacuum chamber which trans-
ports a CD substrate board with a hole in the central part
to another device by holding this work with a pawl mem-
ber. The pawl member is brought into contact with a pres-
surizing member in dependence of the movement of a
member having elastic material and receiving the inflow
of pressurizing fluid. The elastic material expands or con-
tracts, such that the pressurizing member is moved.
[0009] Therefore, it is an object of the present invention
to provide a vacuum apparatus having a small and com-
pact lift mechanism without any means or mechanism
for the vacuum seal
[0010] This object is solved by a vacuum apparatus
comprising the features of claim 1. Preferred embodi-
ments are defined by the dependent claims.
[0011] A driving mechanism for a vacuum apparatus
according to the present invention comprises an air bag
container with one end open, which is installed and fixed
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in an airtight vessel, an air bag stored in the container,
and means for supplying a high-pressure gas in the air
bag. Supplying the high-pressure gas into the air bag by
said means for supplying a high-pressure gas, a part of
the air bag is projected from the open end of the air bag
container, thus transporting an object in the vacuum ves-
sel.
[0012] Further, in the driving mechanism for a vacuum
apparatus according to the present invention, means for
exhausting the gas inside the air bag is provided, and
the air bag, a part of which was projected from the open
end of the air bag container, is withdrawn and stored
inside the air bag container, by exhausting the gas inside
the air bag, thus transporting the object in the vacuum
vessel.
[0013] Further, in the driving mechanism for a vacuum
apparatus according to the present invention, the air bag
is made of an elastic material, which generates an elastic
force for withdrawing the air bag into the container, when
the gas inside is exhausted by the exhausting means.
[0014] Further, in the driving mechanism for a vacuum
apparatus according to the present invention, the air bag
is provided with an elastic means, which withdraws and
stores the air bag with the elastic force into the air bag
container, when inside gas is exhausted by the gas ex-
hausting means.
[0015] Further, in the driving mechanism for a vacuum
apparatus according to the present invention, the means
for supplying the air bag with a high-pressure gas sup-
plies the air bag with the gas through an opening formed
in the air bag container.
[0016] Further, in the driving mechanism for a vacuum
apparatus according to the present invention, the means
for exhausting the gas from the air bag exhausts the gas
through an opening formed in the air bag container.
[0017] Further, the driving mechanism for a vacuum
apparatus according to the present invention further com-
prises a reinforce member for the air bag is arranged on
an upper surface of the air bag container so as to close
the open end, and a stopper which is fixed on the upper
surface of the air bag container for guiding the reinforce
member during its up and down movement and for con-
fining the movement into a certain range.
[0018] Further, in the vacuum apparatus according to
the present invention, the process chamber is a plurality
of sputtering chambers communicated with the transport
chamber and the object to be treated is a disk substrate.
[0019] A vacuum apparatus according to the present
invention comprises a disk transport chamber having a
plurality of inner walls forming a polygonal space and a
plurality of openings formed on each of the walls, a hollow
rotating shaft vertically extending at a center of the disk
transport chamber, a frame which is arranged around the
rotating shaft and rotates with the rotation of the rotating
shaft, a plurality of air bag drive mechanisms mounted
on outer planes of the frame, a plurality of pipes connect-
ed to the air bag drive mechanism through the hollow
rotating shaft for supplying a high pressure gas to or ex-

hausting from the air bag drive mechanism, a plurality of
susceptors which are driven by each of said plurality of
air bag drive mechanism to seal openings formed in the
walls of the disk transport chamber, a plurality of sput-
tering chamber provided outside the disk transport cham-
ber so as to communicate with the disk transport cham-
ber, and a load lock mechanism which is arranged out-
side the disk transport chamber for carrying the disk sub-
strates into or out of the disk transport chamber through
the openings.
[0020] Furthermore, in the vacuum apparatus accord-
ing to the present invention, the plurality of sputtering
chambers are equipped with targets composed of each
different materials and form different kinds of films on
said disk surfaces.
[0021] The embodiments of the invention are ex-
plained below referring to the accompanying figures.

Fig. 1 shows a cross section of a sputtering appara-
tus which does not show all features of the invention
and which is applied to a magnetron sputtering ap-
paratus for single substrate processing which is one
form of vacuum apparatus.
Fig. 2 shows an embodiment of a driving mechanism
for a vacuum apparatus according to the present in-
vention, wherein (A) is a cross section, (B) is a per-
spective view.
Fig. 3 shows another embodiment of a driving mech-
anism for a vacuum apparatus according to the
present invention, wherein (A) is a cross section, (B)
is a perspective view.
Fig. 4 shows yet other embodiment of a driving mech-
anism for a vacuum apparatus according to the
present invention, wherein (A) is a cross section, (B)
is a perspective view.
Fig. 5 shows a cross section of a yet other embodi-
ment of a driving mechanism for a vacuum apparatus
according to the present invention.
Fig. 6 is a graph showing a driving cycle of the driving
mechanism for a vacuum apparatus according to the
present invention.
Fig. 7 shows a horizontal section of an embodiment
of a multi-purpose sputter deposition apparatus ac-
cording to the present invention.
Fig. 8 shows a cross section of other embodiment
of the air bag drive mechanism for a vacuum appa-
ratus according to the present invention.
Fig. 9 shows a cross section of a part of a vacuum
apparatus not showing all features of the present
invention.
Fig. 10 shows a cross section of a vacuum apparatus
as a further different embodiment not showing all
features of the present invention.
Fig. 11 is a cross sectional view for explaining an
operation of the vacuum apparatus shown in Fig. 10.
Fig. 12 is a cross sectional view for showing a portion
of the vacuum apparatus shown in Fig. 10 and Fig.
11.
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Fig. 13 is a cross sectional view for showing an op-
eration of the vacuum apparatus shown in Fig. 12.
Fig. 14 is a cross sectional view of the vacuum ap-
paratus according to a further different embodiment
not showing all features of the present invention.

[0022] Fig. 1 is a cross section of a sputtering appara-
tus showing not all features of the present invention,
which is applied to a magnetron sputtering apparatus, as
an example of a vacuum apparatus.
[0023] The sputtering apparatus has a sputtering
chamber 11, which is a nearly cylindrical airtight vessel
and a disk transport chamber 12 that is also an airtight
vessel. The disk transport chamber 12 is provided under
the sputtering chamber 11 and is communicating with
sputtering chamber 11. On an upper wall of the sputtering
chamber 11, a magnet device 13 is mounted which is
rotated by a motor 14.
[0024] A disk shaped target 15 made of a film forming
substance is mounted on a water-cooling backing plate
16 provided on the upper wall inside the sputtering cham-
ber 11. From the center portion of target 15, a center
mask 17 is suspended vertically in the sputtering cham-
ber 11. An opening 20 for exposing an upper surface of
a disk substrate 19 to sputtering chamber 11 is formed
in a wall 18 separating the sputtering chamber 11 from
the disk transport chamber 12.
[0025] The disk transport chamber 12 has a first airtight
space 12-1 located under sputtering chamber 11 and a
second airtight space 12-2 extended horizontally from
the first airtight space12-1. The first and second airtight
spaces are formed as a whole nearly cylindrical or semi-
cylindrical. A transport chamber opening 21 is provided
in a ceiling portion of the second airtight space 12-2. In-
side the disk transport chamber 12, an internal disk trans-
port mechanism 23, which is provided with a plurality of
susceptors 22-1, 22-2 for placing a plurality of disk sub-
strates 19-1, 19-2 respectively. This internal disk trans-
port mechanism 23 rotates to transport disk substrates
19-1, 19-2 reciprocally between sputtering chamber
opening 20 and transport chamber opening 21. The in-
ternal disk transport mechanism 23 is equipped with a
rotating shaft 25 arranged vertically at the center portion
of disk transport chamber 12, and is rotated and driven
by a motor 24 mounted under the disk transport chamber
12. On the top portion of the rotating shaft 25, a plurality
of ring shaped horizontal arm 26-1, 26-2 are fixed, on
which susceptors 22-1, 22-2 are placed respectively.
[0026] At the transport chamber opening 21 provided
in the ceiling of second airtight space 12-2, a plurality of
vacuum lids which couple to the opening for sealing air-
tight and which removably hold the disk substrates 19-1,
19-2 on their lower surfaces. These pluralities of vacuum
lids 30-1, 30-2 are transported by external disk transport
mechanism 31 provided outside the disk transport cham-
ber 12. Specifically, the external disk transport mecha-
nism 31 is equipped with a rotating vertical shaft 33 which
is rotated and driven by motor 32. Horizontal arms 34-1

and 34-2 are fixed on a top of the rotating shaft 33 which
are radially extending from the rotating shaft 33. Vacuum
lids 30-1, 30-2 for sealing the transport chamber opening
21 are fixed at the ends of these horizontal arms 34-1,
34-2. Mechanical chucks 35-1, 35-2 are mounted on low-
er surfaces of vacuum lid 30-1, 30-2, which are inserted
in center holes of the disk substrate 19 to catch and re-
lease the disks. With these mechanical chucks 35-1, 35-2
the disk substrate 19 is transported. Outside disk trans-
port chamber 12, a disk transport table 37 is provided
which rotates in the horizontal plane by motor 36.
[0027] A plurality of disk substrates 19-3, 19-4 is
placed on the disk transport table 37. When the disk
transport table 37 rotates so as to move the disk substrate
19-3 to a portion under vacuum lid 30-2 being transported
by the external disk transport mechanism 31, the vacuum
lid 30-2 chucks the disk substrate 19-3. The disk sub-
strate 19-3 thus chucked is transported to the transport
chamber opening 21 of the disk transport chamber 12 by
the rotation of external disk transport mechanism 31. The
substrate 19-3 is then released from the lower surface
of the vacuum lid 30-2 and is placed on the susceptor
22-2 inside the disk transport chamber 12 when the vac-
uum lid 30-2 is coupled with the transport chamber open-
ing 21. The disk substrate in this state is shown as 19-2
in the figure 1.
[0028] On the bottom portion of susceptor 22-1,22-2,
drive mechanisms 40-1,40-2 for the vacuum apparatus
are mounted. These drive mechanisms for the vacuum
apparatus, which will be described later in detail referring
to Fig. 2 to Fig. 5, are composed of air bag containers
41-1,41-2 with an open lower end, air bag 42-1,42-2
stored in said containers, and pipes 43-1,43-2 which sup-
ply a high pressure gas into these air bag through the air
bag container 41-1,41-2. One ends of these high pres-
sure gas supply pipes 43-1,43-2 are led out of the disk
transport chamber 12 through the hollow portion (not il-
lustrated) inside the rotating shaft 25 of disk transport
mechanism 23. Three-way valve 44-1 and 44-2 are con-
nected to the ends of pipes 43-1,43-2,respectively.
These valve 44-land 44-2 connect the pipes 43-1,43-2
to a high-pressure gas source 45 and to a exhaust pump
selectively. When these three-way valves 44-1,44-2 are
switched to high pressure gas source 45 and the high
pressure gas is supplied to the air bags 42-1, 42-2, a part
of the air bags 42-1,42-2 is projected from the lower open
end of the air bag container 41-1, 41-2 and contact with
a bottom surface of the disk transport chamber 12. In this
situation, if more high pressure gas is supplied into the
air bags 42-1,42-2 from the high pressure gas supply,
the projected portion of the air bags 42-1,42-2 pushes
the bottom of the transport chamber 12, thereby lifting
the susceptors 22-1,22-2 towards the opening 20 of the
sputtering chamber 11 or transport chamber 12 respec-
tively until upper surfaces come in contact with the open-
ing 20 or 21 to seal them hermetically.
[0029] Fig. 2 to Fig. 5 show a structure of a drive mech-
anism for a vacuum apparatus, wherein figures (A) are
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cross sectional views and Fig figures (B) are perspective
views of the driving mechanism. The drive mechanism
40 shown in Fig. 2 is equipped with cylindrical air bag
container 41. An opening 51 is formed in an upper wall
of the air bag container41, and a through hole 52 is
formed in the bottom wall of the air bag container41. In
the air bag container 41, an air bag 42 is stored in the air
bag container 41 on the bottom of which an air introducing
hole 53 is formed to communicate with the through hole
52 of the air bag container 41. The bottom of the air bag
42 is fixed at the bottom of the air bag container 41. A
bellows 54 forms a middle and an upper portion of the
air bag 42 having a smaller diameter than the rest of the
air bag 42. The bellows 54 is projected outside container
41 through the opening 51 of the air bag container 41
when the bellows 54 extends. The air bag 42 is made of
such an organic elastic material as urethane rubber or
Buna rubber, for example. When the air bag 42 is evac-
uated to nearly a vacuum, almost all parts of the bellows
54 is stored in the container 41 while a top portion of the
air bag 42 is remained outside container 41. Further, con-
tainer 41 is made of harder materials such as a metal,
for example, which is not deformed easily.
[0030] The high pressure gas supply pipes 43-1,43-2
shown in Fig. 1 are coupled to the through hole 52 of the
air bag container 41, through which a high pressure gas
is supplied into the air bag 42. As a result, the air bag 42
is filled with a high-pressure gas and the bellows 54 ex-
pands to project outside container 41 through the open-
ing 51. In this situation, bellows 54 does not pass through
the opening 51 but remains inside container 41, because
the lower portion of the air bag 42 has a diameter larger
than that of the bellows 54. The portion of the bellows 54
which projects outside the air bag 42 through the opening
51 of container 41 pushes other objects which is in con-
tact with a top of the portion of the bellows 54. In Fig. 1,
the drive mechanisms 40-1,40-2 for a vacuum apparatus
are mounted at the bottom of the susceptor 22-1,22-2
with upside down with respect to that shown in Fig. 2.
Thus, the top portion of the air bag 42 extended and pro-
jected outside container 41 pushes a bottom surface of
the disk transport chamber 12, thereby lifting the suscep-
tors 22-1,22-2.
[0031] When the high-pressure gas is filled in air bag
42, the three-way valves 44-1,44-2 shown in Fig. 1 are
switched to exhaust pump 46 and exhaust the gas inside
air bag 42. The bellows 54 of the air bag 42 thus shrinks
by its elastic force, with the top portion being located out-
side container 41 but almost all the portions returning
into container 41, as shown in Fig. 2.
[0032] A drive mechanism 60 for a vacuum apparatus
shown in Fig. 3 has a similar structure to the drive mech-
anism 40 for a vacuum apparatus in Fig. 2 except that
air bag container 61 is a rectangular box and a bellows
63 has a different structure, with which an air bag 62
stored in the air bag container 61 shrinks and expands.
For this reason, the same or corresponding components
are indexed with the same symbols and detailed expla-

nation is omitted bellow. The bellows 63 of the air bag
62 in the drive mechanism60 for a vacuum apparatus is
bent in "S" shape in its vertical section. That is to say, a
main body forming a lower portion of the air bag 62 has
a similar shape and area in its horizontal section to a
bottom surface of the air bag container 61 but an upper
portion of the air bag 62 has a rectangular shape with a
smaller area in its horizontal section than a rectangular
opening 64 formed on a top wall of the air bag container
61. The upper and the lower portions of the air bag 62
are connected with each other by the bellows 63 being
bent in the "S" shape in its cross section as described
above. When the high-pressure gas is supplied into the
air bag 62, the bellows 63 extends and thus makes the
top portion move outside the air bag container 61 to a
higher portion through the opening 64. When the gas
inside the air bag 62 is evacuated, the bellows 63 con-
tracts by its elastic force and thus make the top portion
located outside the air bag container 61 descend into the
air bag container 61 through the opening 64.
[0033] A drive mechanism 65 for a vacuum apparatus
shown in Fig. 4 has nearly the same structure as the drive
mechanism 60 for a vacuum apparatus shown in Fig. 3
except for the extending and contracting mechanism.
Therefore, the same components are indexed with the
same symbols and a detailed explanation is omitted. The
air bag 66 of the drive mechanism 65 is not provided with
bellows 54, 63 of the air bags 42, 62 shown in Fig. 2 or
Fig. 3, but is formed so as to extend and contract by the
elastic force of the whole air bag 66.
[0034] Fig. 5 is a cross sectional view of a drive mech-
anism for a vacuum apparatus showing a further different
embodiment according to the present invention. In this
figure, the same components as those of the drive mech-
anism 60 for a vacuum apparatus in Fig. 3 are indexed
with the same symbols and a detailed explanation is omit-
ted. In a drive mechanism 67 for a vacuum apparatus
shown in Fig. 5, an reinforce member 68 for covering an
opening 64 is provided over a rectangular opening 64
formed on an upper surface of an air bag container 61.
A bottom portion 68-1 of the reinforce member 68 has
an area sufficient to cover the opening 64 of the air bag
container 61. A main body 68-2 has a smaller area in a
horizontal section than the area of the bottom portion
68-1. The reinforce member 68 has a nearly inverted "T"
shape in its vertical section. The reinforce member 68 is
made of a material, which is highly strong and is not easily
deformed such as a metal compared with the main body
of air bag 62, which is made of elastic organic material.
Around the opening 64 of the air bag container 61, a
stopper 69 is fixed by bolts 70. The stopper 69 is provided
for guiding the reinforce member 68 to move upward and
downward and for limiting the movement within a certain
range. That is to say, the stopper 69 is a box having an
opening 69-1 on a top portion through which a main body
68-2 of the reinforce member 68 is able to pass, so that
the reinforce member 68 moves up and down being guid-
ed within the box. A moving stroke of the reinforce mem-
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ber 68 is between a lower limit wherein the bottom portion
68-1 contacts the upper surface of the air bag container
61 and an upper limit wherein the bottom portion 68-1
reaches the opening 69-1 of stopper 69. The reinforce
member 68 is not allowed to pass the opening 69-1 and
thus stops moving there since the reinforce member 68
has a larger area at the bottom portion 68-1 than the area
of opening 69-1.
[0035] In the drive mechanisms for a vacuum appara-
tus shown in Fig. 2 to Fig. 4, a part of the air bag made
of elastic organic material projects into a vacuum cham-
ber by being supplied with a high pressure gas, although
the air bag is covered by the air bag container made of
metal. The air bag, therefore, inflates until it bursts if there
is not provided any structure, which receives the project-
ing portion of the air bag. To remove such fear and to
secure safe and accurate operation, the driving mecha-
nism for a vacuum apparatus shown in Fig. 5 is provided
with a reinforce member 68 made of a metal etc. at the
projecting portion of the air bag so that the air bag 62
may not expand outside the container 61 exceeding a
safe stroke.
[0036] Fig. 6 is a graph showing a drive cycle by the
drive mechanism for a vacuum apparatus thus construct-
ed. The horizontal axis of the graph represents time
wherein one section corresponds to 100 msec. The ver-
tical axis represents a driving distance by the drive mech-
anism for a vacuum apparatus wherein one section cor-
responds to 0.5 mm. This graph shows a change of a
moving distance of the top portion of air bag of the drive
mechanism for a vacuum apparatus placed in a vacuum
atmosphere when the drive mechanism is supplied with
a high pressure gas of 5.9 � 10-3 Pa and is exhausted
alternately nearly once a second. This graph shows that
a rise time of the drive mechanism for a vacuum appa-
ratus is 0.02 sec and a fall time thereof is 0.09 sec.
[0037] An operation of the magnetron sputtering ap-
paratus for single substrate processing in Fig. 1 is now
explained. Firstly, the drive mechanism 40-2 for a vacu-
um apparatus mounted on the lower surface of the sus-
ceptor 22-2 which is arranged in the second airtight space
12-2 of the disk transport chamber 12 is driven by the
high pressure gas source 45. The drive mechanism 40-2
for a vacuum apparatus raises susceptor 22-2 to a level
higher than an upper surface of the horizontal arm 26-2,
so that the opening 21 of the transport chamber is sealed
hermetically by the upper surface of the susceptor 22-2.
[0038] On the other hand, the substrates 19-3, 19-4,
which are placed on the disk transport table 37 to be
subject to a sputter treatment, are chucked at the lower
surface of vacuum lid 30-2 transported by the external
transport mechanism 31. The vacuum lid 30-2 is rotated
and transported to the opening 21 of the disk transport
chamber 12 by the external disk transport mechanism
31 as shown by the vacuum lid 30-1 of Fig. 1. The vacuum
lid 30-1 couples to the opening 21 of transport chamber
12 to seal it airtight and releases the disk substrate 19-3
being chucked at the lower surface on the susceptor 22-2

in the disk transport chamber 12. The disk substrate 19-2
in the figure shows the situation. Thereafter, the drive
mechanism 40-2 for a vacuum apparatus is driven by
exhaust pump 46, so that the susceptor 22-2 may be
descended to a level equal to the upper surface of the
horizontal arm 26-2. In this state, the internal disk trans-
port mechanism 23 is rotated by the motor 24 so that the
susceptor 22-2 is transported into the first airtight space
12-1. This situation is shown by susceptor 22-1, disk sub-
strate 19-1, and drive mechanism 40-1 for a vacuum ap-
paratus in Fig. 1.
[0039] Susceptor 22-1 provided in the first airtight
space 12-1 of the disk transport chamber 12 is driven by
the driving mechanism 40-1 a for a vacuum apparatus
mounted on its lower surface. The susceptor 22-1 is thus
elevated over the upper surface of the horizontal arm
26-1 and seals with its upper surface the opening 20 of
the sputtering chamber 11, which is formed on the wall
18 separating the sputtering chamber 11 and the disk
transport chamber 12. The sputtering chamber 11 is thus
closed airtight. The center mask 17 is coupled to the cent-
er hole of the disk substrate 19-1.
[0040] Then, an argon gas is introduced into the sput-
tering chamber 11 from a gas introducing opening (not
illustrated) and a high voltage for discharging is applied
between an upper wall and a side wall of the sputtering
chamber 11. A rotating magnetic field generated by the
magnet device 13 is applied in the sputtering chamber
11, so that plasma is generated by the discharge in the
sputtering chamber 11. With the discharge, a target ma-
terial is emitted from a lower surface of the target 15, and
is deposited to form a sputtering film on an upper surface
of the disk substrate 19-1, placed on the susceptor 22-1.
[0041] After the process for forming the sputtering film
on the disk substrate is completed, the drive mechanism
40-1 is driven again, so that the susceptor 22-1 descend
to the upper surface of the horizontal arm 26-1. The in-
ternal disk transport mechanism 23 then is rotated and
driven by the motor 24, so that the susceptor 22-1 is
transported to the second airtight space 12-2. This state
is shown by susceptor 22-2, disk substrate 19-2 and the
drive mechanism 40-2 for a vacuum apparatus in Fig. 1.
[0042] In the next, the drive mechanism 40-2 mounted
on the lower surface of susceptor 22-2 is driven again,
so that the susceptor 22-2 is raised to a level higher than
the upper surface of the horizontal arm 26-2, and that
the opening 21 of the transport chamber 12 is sealed
airtight by the upper surface of susceptor 22-2 in the disk
transport chamber 12. The disk substrate 19-2 is thus
chucked by the vacuum lid 30-1 on the lower surface,
and is transported onto the disk transport table 37 by the
rotating external disk transport mechanism 31. The disk
substrate 19-2 is then released from the lower surface
of the vacuum lid 30-1 on the disk transport table 42. This
state is shown by the disk substrate 19-3 in Fig. 1. The
disk substrate 19-3 is then transported by the disk trans-
port table 37 and is taken out as a disk substrate 19-4
with a sputter film formed on its surface.
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[0043] As shown in the description of the embodiment
of the present invention, the drive mechanism 40-1, 40-2
for a vacuum apparatus according to the present inven-
tion has an advantage that the sealing for vacuum is not
necessary, because the whole drive mechanism is pro-
vided in the disk transport chamber 12 forming a vacuum
apparatus. Thus, the problems such as wear of O-ring
for vacuum seal or mixing of impurities into sputtering
film do not occur.
[0044] Since the drive mechanisms 40-1, 40-2 accord-
ing to the present invention are small in its size, size of
the vacuum apparatus can also be made small.
[0045] Further, there is no need that a relative position
between the drive mechanism 40-1 or 40-2 for a vacuum
apparatus and an object to be pushed such as the bottom
surface of the disk transport chamber 12 is kept precisely
since the drive mechanism for a vacuum apparatus of
the present invention push the object by a top portion of
the deformable air bag 42. There is, therefore, freedom
in deciding positions for installing the drive mechanisms
40-1, 40-2 in the vacuum apparatus and thus space can
be used effectively.
[0046] Further, according to the drive mechanism
40-1, 40-2 for a vacuum apparatus of the present inven-
tion, there is no need for skill with respect to replacement
and maintenance of the air bag 42 compared with the
replacement and maintenance of the conventional O-ring
seal or bellows, so that the replacement can be done in
a short time.
[0047] Fig. 7 is a view showing a horizontal section of
an embodiment of a multi-purpose sputtering apparatus
for forming a film according to the present invention. A
hollow rotating shaft 72 having a nearly square section
and extending vertically is provided at a center portion
of a airtight disk transport chamber 71. A frame 73 is
provided around the rotating shaft 72. The frame 73 hav-
ing a nearly square shape in a horizontal section rotates
in a horizontal plane with rotation of the rotating shaft 72.
On external surfaces of four walls forming the frame 73,
four air bag drive mechanisms 74-1 to 74-4 such as
shown in Fig. 2 to Fig. 4 are provided respectively. Pipes
75-1 to 75-4 are connected to these air bag drive mech-
anisms 74-1 to 74-4. The pipes 75-1 to 75-4 are intro-
duced from outside through the hollow rotating shaft 72.
A high-pressure gas is supplied or exhausted to and from
the air bag drive mechanisms 74-1 to 74-4 through pipes
75-1 to 75-4. These four air bag drive mechanisms 74-1
to 74-4 push susceptor 76-1 to 76-4 respectively to close
openings 77-1 to 77-4 which are formed on the four walls
around the disk transport chamber 71. On three of the
outer walls of the disk transport chamber 71, three sput-
tering chambers 78-1 to 78-3 are mounted to communi-
cate through the openings 77-1 to 77-3 respectively.
These three sputtering chambers 78-1 to 78-3 operate
under different conditions for performing multi-purpose
sputtering. For example, targets made of different mate-
rial (not illustrated) from each other are provided to form
different kinds of films. A load lock mechanism 79 is pro-

vided outside the disk transport chamber 71. The load
lock mechanism 79 includes a second frame 82. The
second frame 82 rotates with a second hollow rotating
shaft 81 which extended vertically. Air bag drive mech-
anisms 83-1, 83-2 are provided on opposite outer walls
of the frame 82. These air bag drive mechanisms 83-1,
83-2 are those shown in Fig. 2 through Fig. 4. These air
bag drive mechanisms 83-1, 83-2 are supplied with a
high pressure gas by high pressure gas supply pipes (not
illustrated) introduced from outside through the second
hollow rotating shaft 81. The air bag drive mechanisms
83-1, 83-2 come into contact with disk transport tables
80-1, 80-2 to close a opening 77-4 which is formed on
the wall of the disk transport chamber 71 by projecting a
part of an air bag included in each of the air bag drive
mechanisms 83-1, 83-2. A disk substrate on which a sput-
ter film is formed is loaded on disk transport tables 80-1,
80-2. The load lock mechanism 79 introduces the disk
substrates from outside into the disk transport chamber
71, or takes the disk substrates out of the disk transport
chamber 71 through the opening 77-4.
[0048] The multi-purpose sputtering apparatus for
forming a film according to the embodiment of the present
invention is able to install all the air bag drive mechanism
74-1 to 74-4 for driving susceptor 76-1 to 76-4 inside the
disk transport chamber 71 which is an airtight vessel, so
that there is no need for such a hermetic seal means
including a reciprocating piston as a conventional cylin-
der mechanism. Therefore, a simplified and small appa-
ratus can be obtained. The load lock mechanism 79 pro-
vided outside the disk transport chamber 71 is also sim-
plified and made small.
[0049] Fig. 8 is a cross sectional views showing other
embodiment of an air bag drive mechanism according to
the present invention. In Fig. 8, since the fundamental
structure is the same as the air bag drive mechanism
shown in Fig.2, the same or corresponding components
are indexed with the same symbols as those in Fig.2 and
detailed explanation is omitted.
[0050] In this embodiment, a guide mechanism 91 for
guiding a bellows 54 in a direction of expansion and con-
traction is provided inside the air bag 42 as well as a
spring mechanism 92 for restoring the bellows 54 when
a high pressure gas are exhausted. At a top portion of
the air bag 42, a metal disk 93 is buried in a thick wall of
the air bag. A piston shaft 94 is connected to a center
portion of the metal disk 93 at its one end. The other end
of the piston shaft 94 extends vertically in the air bag 42.
The piston shaft 94 is held by a journal 95 provided in
the guide mechanism 91 for guiding the piston shaft 94
in its reciprocal movement in the vertical direction. By
supplying oil lubricant in this journal 95, a smooth recip-
rocal movement of the piston shaft 94 is secured. Spring
mechanism 92 is composed of a plurality of springs con-
necting peripheral portions of the metal disk 93 and a
bottom wall of air bag container 41.
[0051] In the air bag drive mechanism thus construct-
ed, the bellows 54 of the air bag 42 extends to raise the
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top portion of the air bag 42, when high pressure air is
supplied from a through hole 52 provided in the bottom
wall of the air bag container 41. The metal disk 93 in the
top portion of the air bag 42 moves in the vertical direction
with high directional precision, because the piston shaft
94 is guided by the journal 95. At the same time, the
spring mechanism 92 extends with the rise of the top
portion of the air bag 42.
[0052] On the other hand, when the high pressure air
is exhausted from the through hole 52 and pressure in-
side the air bag 42 is decreased, the metal disk 93 in the
top portion is pulled downward by restoring of the spring
mechanism 92. As a result, the bellows 54 also restores.
At this time, since the piston shaft 94 connected with the
metal disk 93 is guided by the journal 95, the top portion
of the air bag 42 descends in the vertical direction with
a high directional precision.
[0053] The air bag drive mechanism according to the
embodiment is thus able to improve the positional preci-
sion in the driving by the air bag made of a soft elastic
material through its expansion and contraction. Accord-
ing to the embodiment of the present invention, an oil
lubricant can be used even if the air bag drive mechanism
is used in a vacuum vessel because the guide mecha-
nism is provided inside the sealed air bag.
[0054] Fig. 9 is a cross sectional view partly showing
a vacuum apparatus according to a different embodiment
not showing all features of the present invention. The
portion of the vacuum apparatus shown in Fig. 9 corre-
sponds to the portion including the susceptor 22-1 held
by the internal disk transport mechanism 23 in the vac-
uum apparatus shown in Fig. 1. Therefore, correspond-
ing parts are indexed with corresponding symbols to
those in Fig. 1 and detailed explanation is omitted here.
[0055] In this embodiment, two air bag drive mecha-
nisms 101, 102 are superimposed vertically in two stages
in the susceptor 22-1. A communication opening 103 is
provided at the projecting portion of the air bag of the air
bag drive mechanism 101 in the first stage. The commu-
nication opening 103 is coupled with the high-pressure
gas-introducing opening (not illustrated) of the air bag
drive mechanism 102 in the second stage. A multi stage
air bag drive mechanism is thus formed. The air bag drive
mechanisms 101, 102 are connected with screws 105,
105 through a plurality of hermetic seal 104. The drive
mechanism with the structure described provides a large
moving stroke, which is a sum of strokes of the projected
portions of the drive mechanisms in two stages.
[0056] Fig. 10 is a cross sectional view showing a vac-
uum apparatus according to a further different embodi-
ment not showing all features of the present invention.
In Fig. 10, parts corresponding to those of the vacuum
apparatus shown in Fig. 1 are indexed with the corre-
sponding symbols and detailed explanation is omitted
here. In this embodiment, although drive mechanisms
40-1, 40-2 for a vacuum apparatus (from now on called
as a first drive mechanisms for a vacuum apparatus) are
mounted at a lower portion of susceptors 22-1, 22-2, sec-

ond drive mechanisms 110-1, 110-2 are mounted re-
spectively at an upper portion of the susceptor 22-1, 22-2.
These second drive mechanisms 110-1, 110-2 recipro-
cally drive upward and downward the disk substrates
19-1, 19-2, which are placed on an upper surface of sus-
ceptors 22-1, 22-2 respectively. The second drive mech-
anisms 110-1, 110-2 are supplied with a high pressure
gas through second high pressure supply pipes 112-1,
112-2 independent from high pressure gas supply pipes
43-1, 43-2 (hereinafter called as first high pressure gas
supply pipes). In the vacuum apparatus shown in Fig.
10, an exhaust mechanism for a sputtering chamber 11
and for a disk transport chamber 12 are shown, which
are omitted in Fig. 1. More specifically, an exhaust duct
11-2 is provided at an exhaust port 11-1 formed in a side-
wall of the sputtering chamber 11, the exhaust duct 11-2
being provided adjacent to the disk transport chamber
12 and extending to a bottom portion of the vacuum ap-
paratus. An exhaust main pump 114-1 and an auxiliary
pump 114-2 are connected to a lower end of the exhaust
duct 11-2. A main pump 116-1 and an auxiliary pump
116-2 for exhausting are connected to an exhaust port
12-3 formed on the bottom wall of a second airtight space
12-2. A disk pusher 118 is provided at a disk transport
table 37 for chucking and releasing the disk substrate
19-3, 19-4 on a mechanical chuck 35-1, 35-2 of an ex-
ternal disk transport mechanism 31.
[0057] Fig. 11 shows a situation in which the suscep-
tors 22-1, 22-2 are elevated upward by a first driving
mechanism 40-1, 40-2 and disk substrates 19-1, 19-2
are elevated upward by second drive mechanisms 110-1,
110-2. In this situation, the disk substrate 19-1 is pushed
to a lower surface of a center mask 17 in the sputtering
chamber 11 and the disk substrate 19-2 is brought in
contact with a lower surface of a vacuum lid 30-1.
[0058] Fig. 12 and 13 are cross sectional views show-
ing a more specific structure and operation of the drive
mechanisms provided on the susceptors in the vacuum
apparatus shown in Fig. 10 and 11. In Fig. 12 and 13,
the same components as those shown in Fig.1 to 5 and
Fig. 10 to 11 are indexed with the same symbols and
detailed explanation is omitted here.
[0059] As shown in Fig. 12, the susceptor 22-2 held
by a ring shaped horizontal arm 26-2 of an internal disk
transport mechanism 23 is positioned right under an
opening 21 of a transport chamber 12. On the lower sur-
face of susceptor 22-2, a first drive mechanism 40-2 is
mounted. On the upper surface of susceptor 22-2, a sec-
ond drive mechanism 110-2 is mounted. The first driving
mechanism 40-2 is mounted on the lower surface of sus-
ceptor 22-2 upside down, so that the air bag 42 is pro-
jecting toward a bottom portion 134 of the disk transport
chamber 12. On the contrary, in the second drive mech-
anism for a vacuum apparatus 110-2, air bag 66 is mount-
ed on the upper surface of the susceptor 22-2 so as to
project toward a ceiling of the disk transport chamber 12.
The second drive mechanism 110-2 has an reinforce
member 68 shown in Fig. 5, so that the upward projection
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of the air bag 66 is limited to a certain range by a stopper
69. On the upper surface of the reinforce member 68, a
center guide 120 is fixed for coupling with a center hole
of the disk substrate 19. This center guide 120 includes
three under jaws corresponding to three upper jaws in-
cluded in a mechanical chuck 35-1. This center guide
120 retains the disk substrate 19-2 on the upper surface
of the susceptor 22-2 before the disk substrate 19-2 is
elevated. However, when the disk substrate 19-2 is ele-
vated, the upper jaws of the chuck 35-1 extend through
the center hole of disk substrate 19-2 to hold the disk
substrate 19-2 mechanically.
[0060] A plurality of susceptor restoring mechanisms
124 is also equipped in susceptor 22-2 held by a ring
shaped horizontal arm 26-2 of the internal disk transport
mechanism 23. These susceptor restoring mechanisms
124 includes a plurality of through holes 126 formed on
the horizontal arm 26-2 around susceptor 22-2, guide
shafts 130 extending through these through holes 126
with upper ends being fixed on a collar 128 of the sus-
ceptor 22-2, and coil springs 132 into which the guide
shaft 130 is loosely inserted. The coil springs 132 provide
a lower end of the guide shaft 130 and a lower surface
of the horizontal arm 26-2 with an elastic force to pull
these two objects apart with each other. In Fig. 12 and
Fig. 13, a symbol 134 shows an exhaust port of the disk
transport chamber 12, and a symbol 136 shows O-rings
for the vacuum sealing respectively.
[0061] In the next, the drive operation of susceptor
22-2 and disk substrate 19 by the first drive mechanism
110-2 for a vacuum apparatus, are explained using Fig.
12 and Fig. 13. In Fig. 12, both first drive mechanism
40-2 and second drive mechanism 110-2 are not supplied
with the high pressure gas for driving, so each air bag
42, 66 is stored in the container 61. When the high pres-
sure gas is supplied to the first drive mechanism 40-2
and to the second drive mechanism 110-2 through the
first and second high pressure gas supply pipe 43-2 and
112-2 respectively. The air bag 42 expands and projects
downward and the air bag 66 expands and projects up-
ward from each container 61. The air bag 42 of the first
drive mechanism 40-2 pushes the bottom plate 134 of
the disk transport chamber 12 through the reinforce
member 68, thereby the susceptor 22-2 being elevated
by reaction of the bottom plate 134 against the air bag
42. With the susceptor 22-2 being elevated, susceptor
22-2 closes the opening 21 of the transport chamber 12
and coil springs 132 of the restoration mechanism 124
are compressed.
[0062] On the other hand, the air bag 66 of the second
drive mechanism 110-2 pushes the disk substrate 19 up-
ward through the reinforce member 68 toward the vacu-
um lid 30-1 of the external disk transport mechanism 31.
The upper jaws of the mechanical chuck 35-1 are inserted
into the center hole of the disk substrate 19 and are ex-
panded there to hold the disk substrate 19-2. When the
high-pressure gas is exhausted from the first and the
second drive mechanism 40-2, 110-2, the coil spring 132

of the restoration mechanism 124 restores by its elastic
force to return the susceptor 22-2 to its original position
shown in Fig. 12.
[0063] In Fig. 12 and 13, although the explanation was
made about susceptor 22-2 arranged under the opening
21 of the disk transport chamber 12, it is needless to say,
the susceptor 22-1 arranged under the opening 20 of the
sputtering chamber 11 shown in Fig. 10, and 11 performs
similar operation to that of the susceptor 22-2 with a sim-
pler structure. That is, susceptor 22-1 arranged under
the opening 20 of sputtering chamber 11 closes the open-
ing 20 of the sputtering chamber 11 and pushes the disk
substrate 19-1 upward in the sputtering chamber 11 to
make it contact with the lower surface of the center mask
17.
[0064] By moving disk substrate 19-1, 19-2 by the sec-
ond drive mechanism 110-1, 110-2 in the manner de-
scribed, the following problems remained unsolved in
conventional apparatus can be solved. More specifically,
in sputtering chamber 11, the susceptor 22-1 is made
contact with the opening 20 and the disk substrate 19-1
is made contact with the center mask 17 respectively.
However it is difficult from a mechanical precision point
of view to make two different articles, susceptor 22-1 and
disk substrate 19-1, contact with two different objects,
the sputtering chamber opening 20 and the center mask
17 at the same time. O-rings 136 are provided on the
upper surface of the susceptor 22-1, 22-2 for sealing the
disk transport chamber 12 from the atmosphere while
they are pressed to the opening 21 of the disk transport
chamber 12. This O-ring 136 is not pressed with sufficient
force because there is no need to seal the atmosphere
at the opening 20 of the sputtering chamber 11. The sus-
ceptor 22-1 and sputtering chamber opening 20 thus do
not contact closely because O-rings 136 are interposed
between them, thereby the gap size between them being
not determined. For the reason, it is difficult to make the
disk substrate 19-1 to contact with the center mask 17
or with an outer periphery mask (not illustrated). That is
to say, if one tries to make contact the disk substrate 19-1
with the center mask 17, a case may occur that the O-
ring 136 of the susceptor 22-1 would not make contact
with the sputtering chamber opening 20. On the contrary,
if the O-ring 136 of susceptor 22-1 is made contact with
the opening 20 of the sputtering chamber 12, a case may
occur that the disk substrate 19-1 would not make contact
with the center mask 17. The problems described are,
however, solved by driving the susceptors 22-1, 22-2 and
the disk substrates 19-1, 19-2 with separate drive mech-
anisms for a vacuum apparatus.
[0065] Furthermore, on the side of the opening 21 of
the disk transport chamber 12, the external disk transport
mechanism 31 uses the mechanical chucks 35-1, 35-2
or vacuum chucks for receiving and releasing the disk
substrate 19-2, 19-3. On the upper surface of susceptor
22-1, 22-2, a receiving recess for the disk substrate 19-2,
19-3 having a tapered wall followed by a vertical wall
which prevents the disk substrate 19-2, 19-3 from being
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thrown out while the disk substrate 19-2 or 19-3 placed
on the susceptor is transported to the sputtering chamber
11 with high speed. The disk substrates 19-1, 19-2 are,
therefore, placed in a deep position about 5 mm below
the upper surface of the susceptor 22-1, 22-2. The chuck-
ing mechanism such as mechanical chucks 35-1, 35-2
of the external disk transport mechanism 31 needs a long
chucking mechanism, such as at least 5 mm projected
from the lower surface of vacuum lid 30-1, which closes
the opening 21 of the disk transport chamber 12 hermet-
ically to take out the disk substrate 19-1, 19-2 placed in
this deep position. On the other hand, susceptors 22-1,
22-2 on which the disk substrate 19-1, 19-2 are placed
need a total clearance of 7 mm including the clearance
of 2 mm to be transported avoiding a collision with the
chucking mechanism. Susceptors 22-1, 22-2 might se-
cure the clearance while being moved up and down by
these drive mechanism 40-1, 40-2. However, when the
stroke of the up and down movement of the susceptors
22-1,22-2 become longer, the drive mechanism 40-1,
40-2 become large in sized and expensive in costs as
well as time for moving up and down becomes longer. It
is, therefore, necessary to decrease the stroke by even
1 or 2 mm. Moving disk substrate 19-1,19-2 up and down
by a separate drive mechanism from those driving the
susceptor 22-1, 22-2 up and down fulfills these require-
ments in the conventional vacuum apparatus.
[0066] Fig. 14 is a cross sectional view of a vacuum
apparatus showing a further different embodiment not
showing all features of the present invention. In this fig-
ure, the components corresponding to those of vacuum
apparatus shown in Fig. 1, Fig. 10 or Fig. 11 are indexed
with the same symbols and detailed explanation is omit-
ted below. In this embodiment, first drive mechanisms
140-1, 140-2 for raising and descending the susceptors
22-1, 22-2 are provided on the bottom of disk transport
chamber 134 instead of being provided on the side of the
susceptor 22-1, 22-2, so that the air bags 142-1, 142-2
project their portions toward the susceptor 22-1, 22-2.
[0067] This embodiment has advantages that the sus-
ceptor is light in weight and thin in depth. That is to say,
air bag drive mechanisms 140-1, 140-2 are installed at
the bottom portion of the transport chamber, with only
the projected portions of air bag 142-1, 142-2 being at-
tached to the lower surface of the susceptor 22-1, 22-2
for being driven.
[0068] Air bags may be installed both on the lower end
of susceptor and on the bottom of transport chamber de-
pending on manufacturing condition or a shape of lower
end of the susceptor.
[0069] The invention has been explained with refer-
ence to various embodiments. However, needless to say,
the present invention is not limited to these embodiments,
but many variations are available within the scope of the
present invention.
[0070] For example, in the vacuum apparatus shown
in Fig. 1, Fig. 10, Fig. 11, and Fig. 14, a single sputtering
chamber is shown, but, as is shown in Fig. 7, the present

invention is applied to a vacuum apparatus provided with
a plurality of sputtering chambers for depositing different
kinds of films. In this case, a common transport chamber
may be provided for a plurality of sputtering chambers
into which the disk substrates are transported from out-
side. The disk substrate is then transported to each of
the sputtering chambers by a transport mechanism,
which rotates in horizontal plane. A film is formed on the
disk substrate in the sputtering chambers. The disk sub-
strate is then taken out from the vacuum apparatus
through the common transport chamber.
[0071] As described above, since the drive mechanism
for a vacuum apparatus according to the present inven-
tion is operated by a high-pressure gas and thus can be
made in small size, whole of the drive mechanism can
be installed inside the vacuum apparatus. Therefore, a
special means or mechanism for vacuum seal is not nec-
essary, and impurities such as lubricant ingredient do not
be brought into the vacuum apparatus.
[0072] Although above explanations are made with the
embodiments of the present invention in which magnet-
ron sputtering apparatus is used, the present invention
can be applied to not only sputtering apparatus but also
to film forming apparatuses including a CVD apparatus
or a vacuum deposition apparatus, and to an etching ap-
paratus including a CDE or a RIE apparatuses.

Claims

1. A vacuum apparatus comprising:

a disk transport chamber (71),
a rotating shaft (72) arranged extending verti-
cally at the central portion of inside this transport
chamber (71),
a plurality of air bag drive mechanisms (74)
a plurality of susceptors (76) driven by each of
said air bag drive mechanism, and provided to
block the opening (77) formed on the inner wall
of said disk transport chamber (71),
a sputtering chamber (78); and
a load lock mechanism (79) which is provided
outside said disk transport chamber (71) and
transport disks into said disk transport chamber
through said opening or transport disks out of
said disk transport chamber characterized in
that
the inner surface of the disk transport chamber
(71) polygonal space and an opening (77) is
formed on the inner wall corresponding to a plu-
rality of sides of the polygon,
the rotating shaft (72) is hollow, and a frame (73)
is arranged around said rotating shaft and ro-
tates with the rotation of said rotating shaft,
wherein the air bag drive mechanisms (74) are
provided fixedly on the outer surface of the frame
(73); and
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a plurality of pipes (75) are each connected with
said air bag drive mechanisms through inside
said hollow rotating shaft (72) in order to supply
high pressure gas to said air bag drive mecha-
nisms (74) or exhaust gas from these drive
mechanims (74), and
a plurality of sputtering chambers (78) are pro-
vided to connect through said opening.

2. The vacuum apparatus as claimed in claim 1, char-
acterized in that said plurality of sputtering cham-
bers (78) are equipped with targets composed of
each different materials and form different kinds of
films on said disk surfaces.

3. A vacuum apparatus according to claim 1or 2 , char-
acterized in that the air bag drive mechanism (74)
comprises:

an air bag container with one end open which is
installed in an airtight vessel of the vacuum ap-
paratus,
an air bag stored in said container, and

wherein a part of said air bag is projected from said
open end of the air bag container by supplying said
air bag with a high-pressure gas by said plurality of
pipes (75) thereby moving an object in said vacuum
vessel.

4. The vacuum apparatus as claimed in claim 3 further
comprises a means for exhausting a gas inside said
air bag, wherein said part of the air bag projected
from the open end of said air bag container is with-
drawn and stored in said air bag container to move
an object in said vacuum vessel.

5. The vacuum apparatus as claimed in claim 4, char-
acterized in that said air bag is made of an elastic
material and is withdrawn into said air bag container
by the elastic force generated by said elastic material
of the air bag when the gas is exhausted from said
air bag by said gas exhaust means.

6. The vacuum apparatus as claimed in claim 4, char-
acterized in that said air bag is provided with an
elastic means which withdraws said part of the air
bag into said air bag container by said elastic force
when the gas inside is exhausted by said exhaust
means.

7. The vacuum apparatus as claimed in one of the
claims 1 to 6, characterized in that said drive mech-
anism for a vacuum apparatus further comprises:

a reinforce member for the air bag arranged on
an upper surface of said air bag container for
closing said open end, and

a stopper which is fixed on the upper surface of
said air bag container for guiding said reinforce
member during its up and down movement and
for confining said movement into a certain range.

Patentansprüche

1. Vakuumvorrichtung, enthaltend:

eine Disktransportkammer (71),
eine drehbare Welle (72), die angeordnet ist,
dass sie sich vertikal im zentralen Bereich des
Innenraums dieser Transportkammer (71) er-
streckt,
eine Mehrzahl von Luftsackantriebsmechanis-
men (74),
eine Mehrzahl von Suszeptoren (76), die durch
jeden der Luftsackantriebsmechanismen ange-
trieben wird und vorgesehen ist, die Öffnungen
(77) zu blockieren, die auf der inneren Wand der
Disktransportkammer (71) geformt sind,
eine Zerstäubungskammer (78); und
einen Lastarretiermechanismus (79), der au-
ßerhalb der Disktransportkammer (71) vorgese-
hen ist und Disks in die Disktransportkammer
durch die Öffnung transportiert oder Disks aus
der Disktransportkammer transportiert,
dadurch gekennzeichnet, dass
die innere Oberfläche der Disktransportkammer
(71) einen polygonalen Raum formt und eine
Öffnung (77) auf der inneren Wand entspre-
chend einer Mehrzahl von Seiten des Polygons
geformt ist,
die drehbare Welle (72) hohl ist und ein Rahmen
(73) um die drehbare Welle angeordnet ist und
sich zusammen damit bei Drehung der drehba-
ren Welle dreht, wobei die Luftsackantriebsme-
chanismen (74) festgelegt auf der äußeren
Oberfläche des Rahmens (73) vorgesehen sind,
und
eine Mehrzahl von Leitungen (75) jeweils mit
den Luftsackantriebsmechanismen durch das
Innere der hohlen drehbaren Welle (72) verbun-
den ist zum Zuführen von Hochdruckgas an die
Luftsackantriebsmechanismen (74) oder zum
Abgeben von Gas aus diesen Antriebsmecha-
nismen (74), und
eine Mehrzahl von Zerstäubungskammern (78)
vorgesehen ist zum Verbinden durch die Öff-
nung.

2. Vakuumvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Mehrzahl von Zerstäu-
bungskammern (78) mit Targets ausgerüstet ist, die
aus unterschiedlichen Materialien zusammenge-
setzt sind und unterschiedliche Arten von Filmen auf
den Diskoberflächen formen.
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3. Vakuumvorrichtung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass der Luftsackan-
triebsmechanismus (74) enthält:

einen Luftsackbehälter mit einem offenen Ende,
der in einem luftdichten Gefäß der Vakuumvor-
richtung untergebracht ist,
einen Luftsack, der in dem Behälter unterge-
bracht ist, und
wobei ein Teil des Luftsacks aus dem offenen
Ende des Luftsackbehälters durch Zuführen ei-
nes Hochdruckgases durch die Mehrzahl von
Leitungen (75) an den Luftsack vorstehend ge-
macht wird, wodurch ein Objekt in dem Vaku-
umgefäß bewegt wird.

4. Vakuumvorrichtung nach Anspruch 3, weiter enthal-
tend ein Mittel zum Abgeben eines Gases im Inneren
des Luftsacks, wobei der Teil des Luftsacks, der von
dem offenen Ende des Luftsackbehälters vorste-
hend gemacht ist, zurückgezogen wird und in dem
Luftsackbehälter gespeichert wird zum Bewegen ei-
nes Objekts in dem Vakuumgefäß.

5. Vakuumvorrichtung nach Anspruch 4, dadurch ge-
kennzeichnet, dass der Luftsack aus einem elasti-
schen Material gebildet ist und in den Luftsackbe-
hälter durch die elastische Kraft zurückgezogen
wird, die durch das elastische Material des Luftsacks
erzeugt wird, wenn das Gas aus dem Luftsackbe-
hälter durch das Gasabgabemittel abgegeben wird.

6. Vakuumvorrichtung nach Anspruch 4, dadurch ge-
kennzeichnet, dass der Luftsack mit einem elasti-
schen Mittel versehen ist, das einen Teil des Luft-
sacks in den Luftsackbehälter durch elastische Kraft
zurückzieht, wenn das Gas im Inneren durch das
Abgabemittel abgegeben ist.

7. Vakuumvorrichtung nach einem der Ansprüche 1 bis
6, dadurch gekennzeichnet, dass der Antriebsme-
chanismus für eine Vakuumvorrichtung weiter ent-
hält:

ein Verstärkungselement für den Luftsack, das
auf einer oberen Oberfläche des Luftsackbehäl-
ters zum Schließen des offenen Endes ange-
ordnet ist, und
einen Anschlag, der auf der oberen Oberfläche
des Luftsackbehälters befestigt ist zum Führen
des Verstärkungselements während seiner
Hoch- und Tiefbewegung und zum Begrenzen
der Bewegung in einen bestimmten Bereich.

Revendications

1. Appareil de mise sous vide comportant :

- une chambre de transport à disques (71),
- un arbre rotatif (72) disposé de manière à
s’étendre verticalement au niveau de la partie
centrale de l’intérieur de cette chambre de trans-
port (71),
- une pluralité de mécanismes d’entraînement
à poche d’air (74),
- une pluralité de suscepteurs (76) entraînés par
chacun desdits mécanismes d’entraînement à
poche d’air et prévus pour bloquer les ouvertu-
res (77) réalisées sur la paroi interne de ladite
chambre de transport à disques (71),
- une chambre de pulvérisation (78) et
- un mécanisme de blocage de la charge (79)
qui est prévu à l’extérieur de ladite chambre de
transport à disques (71) et transporte les dis-
ques dans ladite chambre de transport à disques
à travers ladite ouverture ou transporte les dis-
ques à l’extérieur de ladite chambre de transport
à disques,

caractérisé en ce que

- la surface interne de la chambre de transport
à disques (71) forme un espace polygonal et
une ouverture (77) est réalisée sur la paroi in-
terne correspondant à une pluralité de côtés du
polygone,
- l’arbre rotatif (72) est creux et un cadre (73)
est disposé autour dudit arbre rotatif et tourne
avec la rotation dudit arbre rotatif, dans lequel
- les mécanismes d’entraînement à poche d’air
(74) sont prévus de manière fixe sur la surface
externe du cadre (73) et plusieurs tuyaux (75)
sont chacun reliés aux dits mécanismes d’en-
traînement à poche d’air à travers l’intérieur du-
dit arbre rotatif creux (72) afin d’amener du gaz
à haute pression vers lesdits mécanismes d’en-
traînement à poche d’air (74) ou d’évacuer le
gaz à partir de ces mécanismes d’entraînement
(74) et
- une pluralité de chambres de pulvérisation (78)
est prévue de manière à se raccorder à travers
ladite ouverture.

2. Appareil de mise sous vide tel qu’il est revendiqué
dans la revendication 1, caractérisé en ce que la-
dite pluralité de chambres de pulvérisation (78) est
équipée de cibles constituées chacune d’un maté-
riau différent et forme différents types de films sur
les surfaces desdits disques.

3. Appareil de mise sous vide selon la revendication 1
ou 2, caractérisé en ce que le mécanisme d’entraî-
nement à poche d’air (74) comprend:

- un réceptacle de poche d’air avec une extré-
mité ouverte qui est installé dans un caisson her-
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métique de l’appareil de mise sous vide,
- une poche d’air conservée dans ledit récepta-
cle et

dans lequel une partie de ladite poche d’air s’avance
à partir de ladite extrémité ouverte du réceptacle de
poche d’air par l’alimentation de ladite poche d’air
en gaz à haute pression par ladite pluralité de tuyaux
(75), déplaçant ainsi un objet dans ledit caisson sous
vide.

4. Appareil de mise sous vide tel qu’il est revendiqué
dans la revendication 3 comportant en outre un
moyen d’évacuation d’un gaz à l’intérieur de ladite
poche d’air, dans lequel ladite partie de la poche d’air
saillant de l’extrémité ouverte dudit réceptacle de po-
che d’air est ramenée et conservée dans ledit récep-
tacle de poche d’air pour déplacer un objet dans ledit
caisson sous vide.

5. Appareil de mise sous vide tel qu’il est revendiqué
dans la revendication 4, caractérisé en ce que la-
dite poche d’air est réalisée dans un matériau élas-
tique et est ramenée dans ledit réceptacle de poche
d’air par la force élastique générée par ledit matériau
élastique de la poche d’air lorsque le gaz est évacué
de ladite poche d’air par ledit moyen d’évacuation
du gaz.

6. Appareil de mise sous vide tel qu’il est revendiqué
dans la revendication 4, caractérisé en ce que la-
dite poche d’air est munie d’un moyen élastique qui
ramène ladite partie de la poche d’air dans ledit ré-
ceptacle de poche d’air par ladite force élastique
lorsque le gaz à l’intérieur est évacué par ledit moyen
d’évacuation.

7. Appareil de mise sous vide tel qu’il est revendiqué
dans l’une des revendications quelconque de 1 à 6,
caractérisé en ce que ledit mécanisme d’entraîne-
ment d’un appareil de mise sous vide comporte :

- un élément de renforcement pour la poche d’air
disposé sur une surface supérieure dudit récep-
tacle de poche d’air pour fermer ladite extrémité
ouverte et
- une pièce d’arrêt qui est fixée sur la surface
supérieure dudit réceptacle de poche d’air pour
guider ledit élément de renforcement pendant
son mouvement de haut en bas et pour délimiter
ledit mouvement dans une certaine plage.
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