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Description
Technical Field

[0001] Relating to a vacuum apparatus and, in partic-
ular, relating to a vacuum apparatus for use in the sem-
iconductor manufacturing field and so on and a vacuum
pump for use in such a vacuum apparatus.

Background Art

[0002] Vacuum apparatuses have been used in the
semiconductor manufacturing field and many other in-
dustrial fields. The vacuum apparatuses each generally
comprise a vacuum chamber and a vacuum pump for
keeping the inside of the vacuum chamber in a vacuum
or pressure-reduced state.

[0003] The vacuum apparatus is disposed in a clean
room and is configured to perform predetermined
processing while introducing and exhausting a predeter-
mined process gas into and from the vacuum chamber.
[0004] Referring to Fig. 1, description will be given of
one example of a conventional vacuum apparatus em-
ployed in a semiconductor manufacturing system.
[0005] This vacuum apparatus comprises a plurality of
reaction chambers (vacuum chambers) 10, 11, and 12,
high vacuum pumps 1, 2, and 3 as first vacuum pumps
one or a plurality of which are arranged for each of the
reaction chambers 10, 11, and 12 in order to bring the
inside thereof into a pressure-reduced or vacuum state,
and booster pumps 4a, 5a, and 6a as second vacuum
pumps and back pumps 4b, 5b, and 6b as third vacuum
pumps that are arranged at subsequent stages of the
high vacuum pumps, respectively.

[0006] Further, valves 22, 23, and 24 are provided be-
tween the high vacuum pumps 1, 2, and 3 and the booster
pumps 4a, 5a, and 6a, respectively.

[0007] There are further provided load lock chambers
13 and 14 for transferring processing objects such as
wafers to the reaction chambers 10, 11, and 12 and a
transfer chamber 15 provided therein with a robot (trans-
fer apparatus) that transfers the processing objects,
brought into the load lock chamber 13, into the reaction
chambers 10, 11, and 12 and transfers them from the
reaction chambers 10, 11, and 12 into the load lock cham-
ber 14.

[0008] A booster pump 8a and a back pump 8b are
connected to the load lock chamber 13, a booster pump
7a and a back pump 7b are connected to the load lock
chamber 14, and a booster pump 9a and a back pump
9b are connected to the transfer chamber 15, thereby
being capable of bringing those chambers into pressure-
reduced or vacuum states, respectively.

[0009] Further, although not illustrated, the reaction
chambers 10, 11, and 12 are each provided with a gas
inletand heating means such as a heater to thereby carry
out predetermined processing such as film formation
while introducing a predetermined gas under heating.
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[0010] Inthe figure, symbols A1 denote pipes between
the high vacuum pumps 1, 2, and 3 and the booster
pumps 4a, 5a, and 6a, respectively, while symbols A2
denote pipes between the reaction chambers 10, 11, and
12 and the high vacuum pumps 1, 2, and 3, respectively.
Further, in the figure, symbol R denotes a clean room.
[0011] In the state where this vacuum apparatus is on
standby, the transfer chamber 15 and the reaction cham-
bers 10, 11, and 12 are each held in a pressure-reduced
or vacuum state.

[0012] Then, a cassette with a plurality of processing
objects such as wafers placed therein is brought into the
load lock chamber 13 from the atmosphere outside the
apparatus and the load lock chamber 13 is exhausted.
[0013] Subsequently, a gate valve (not illustrated) be-
tween the load lock chamber 13 and the transfer chamber
15 is opened and the processing object transfer robot
uses its transfer arm to pick up one of the processing
objects from the cassette and transfer it into the transfer
chamber 15.

[0014] Thereafter, a gate valve (not illustrated) be-
tween the reaction chamber 10 and the transfer chamber
15 is opened and the processing object is placed on a
stage in the reaction chamber 10 by the use of the transfer
arm.

[0015] Then, after the predetermined processing such
as film formation, the processed object is transferred into
the other reaction chamber 11 or 12 or the load lock
chamber 14 by the use of the transfer arm.

[0016] Then, after the processing, the processed ob-
jectis finally transferred to the exterior from the load lock
chamber 14.

[0017] In the conventional vacuum apparatuses in-
cluding the system shown in Fig. 1, use is generally
made, as the high vacuum pump, of a high vacuum pump
that operates in the molecular area of ultimate vacuum
(1077 torr or less). Specifically, a turbomolecular pump or
a thread groove pump is generally used as the high vac-
uum pump.

[0018] The turbomolecular pump and the thread
groove pump each generally have a low allowable back
pressure of 1 torr or less (specifically 0.5 torr or less and
more specifically about 0.4 torr) while the pumping speed
is high even with a small size. Therefore, there is/are
provided, at the subsequent stage of the high vacuum
pump, an intermediate/low vacuum pump or intermedi-
ate/low vacuum pumps in one or two stages which each
operate at a relatively low back pressure while the ulti-
mate vacuum is relatively low.

[0019] For example, in the case where vacuum pumps
are provided in two stages at the subsequent stage of
the high vacuum pump, a booster pump or the like is
provided subsequent to the high vacuum pump as an
intermediate vacuum pump and, further, a Roots pump
or the like is provided subsequent to the booster pump
as a low vacuum pump that operates at a relatively low
back pressure while the ultimate vacuum is low.

[0020] A vacuum apparatus of this type having a plu-
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rality of stages of vacuum pumps for use in the semicon-
ductor device manufacturing field is disclosed, for exam-
ple, in Japanese Unexamined Patent Application Publi-
cation (JP-A) No. 2002-39061.

[0021] This objectis solved by a vacuum pump having
the technical features defined in patent claim 1.

[0022] A vacuum pump having the features defined in
the preamble of claim is e.g. know from document JP
63-085292 A.

Disclosure of the Invention

[0023] Asdescribed above, in a vacuum apparatus for
use in manufacturing semiconductor devices, useis gen-
erally made of two or three vacuum pumps, arranged in
multistages in series with respect to one reaction cham-
ber (vacuum chamber). These vacuum pumps often have
mutually different structures as described above, but are
all driven by electric motors. Accordingly, in the vacuum
apparatus of this type where the number of vacuum
pumps used is large, the power consumption increases.
Since the power consumption of the vacuum apparatus
resultantly affects the manufacturing cost of the semi-
conductor device, it is desired to reduce the power con-
sumption.

[0024] Particularly, since the low vacuum pump (back
pump) at the last stage among the multistage vacuum
pumps is required to have a large capacity, the power
consumption thereof is also large. Therefore, it is effec-
tive to suppress the power consumption of the back pump
for a reduction in power consumption of the whole vac-
uum apparatus and thus a reduction in manufacturing
cost of the semiconductor device, which is thus desirable.
[0025] Therefore, itis an object of this invention to pro-
vide a vacuum apparatus and a vacuum pump that can
suppress the power consumption.

[0026] Further, according to this invention, there is ob-
tained a vacuum pump, wherein the auxiliary pump is an
ejector pump additionally attached to the discharge port
of the vaccum pump .

[0027] Further, according to this invention, there is ob-
tained the vacuum pump, wherein the ejector pump por-
tion is incorporated in the vacuum pump.

[0028] Further, according to this invention, there is ob-
tained the vacuum pump, wherein the vacuum pump is
a dry pump, a screw pump or a Roots pump.

[0029] According to the vacuum apparatus or the vac-
uum pump of this invention, it is possible to suppress the
power consumption of the vacuum pump as compared
with conventional and, as a result, to reduce the manu-
facturing cost of a semiconductor device.

Brief Description of the Drawings
[0030]

Fig. 1 is a schematic diagram showing a vacuum
apparatus for semiconductor manufacturing to be
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applied with this invention;

Fig. 2, (a) and (b) are sectional views showing a
screw pump as a last-stage vacuum pump in a vac-
uum apparatus according to an embodiment 1 of this
invention;

Fig. 3 is a sectional view showing an ejector pump
in the vacuum apparatus according to the embodi-
ment 1 of this invention;

Fig. 4, (a) and (b) are sectional views showing a
screw pump as a last-stage vacuum pump in a vac-
uum apparatus according to an embodiment 2 of this
invention; and

Fig. 5is a diagram showing the relationship between
inlet pressure and power consumption of the pump
along with that of a comparative example for explain-
ing the operation and effect of this invention.

Best Mode for Carrying Out the Invention

[0031] Hereinbelow, embodiments of this invention will
be described with reference to the drawings.

[0032] A vacuum apparatus according to each embod-
iment of this invention is systemically the same as the
vacuum apparatus shown in Fig. 1. Therefore, explana-
tion about the same structure as that in Fig. 1 is omitted.
[0033] This invention particularly has a feature in the
back pumps 4b, 5b, and 6b serving as the last-stage
(third) vacuum pumps in Fig. 1. Specifically, the back
pumps 4b, 5b, and 6b are each provided with an ejector
pump that can mainly assist a pressure reducing opera-
tion by the back pump or suppress back diffusion from a
discharge port, as will be described in detail later.

[Embodiment 1]

[0034] In the embodiment 1 of this invention, screw
pumps A are used as the back pumps 4b, 5b, and 6b in
Fig. 1, respectively.

[0035] Referring to Fig. 2, (a) and (b), a male rotor 25
and a female rotor 26 of the screw pump A are received
in a main casing 42 and rotatably supported by bearings
35 and 36 attached to an end plate 43 sealing the main
casing 42 on its one end side and bearings 37 and 38
attached to an auxiliary casing 46, respectively.

[0036] Timing gears 31 and 32 accommodated in the
auxiliary casing 46 are mounted on rotation shafts 27 and
28 of the male and female rotors 25 and 26, respectively,
and a gap between the male rotor 25 and the female rotor
26 is adjusted so that both rotors do not contact each
other. Further, a motor M is attached to the rotation shaft
of the male rotor 25 through a coupling or timing gear. It
is configured that the rotation of the motor M is transmit-
ted to the male rotor 25 and rotates the female rotor 26
through the timing gears 31 and 32.

[0037] Anauxiliary casing 55 provided with aninlet port
56 is attached to the main casing 42 on its one end side.
Further, the end plate 43 of the main casing 42 is formed
with a discharge port 57 for discharging a gas com-
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pressed by the male rotor 25 and the female rotor 26.
[0038] Since the main casing 42, the compressed gas,
and so on rise in temperature due to the compression of
the gas, a cooling jacket 33 is formed on the outside of
the main casing 42. A coolant such as water is caused
to flow in the cooling jacket 33 to thereby cool the main
casing 42, the compressed gas, and so on.

[0039] Inthe screw pump A thus configured, when the
male rotor 25 is rotationally driven by the motor M, the
female rotor 26 is rotationally driven through the timing
gears 31 and 32. Then, following the rotation of the male
rotor 25 and the female rotor 26, a gas from the corre-
sponding one of the upper-stage booster pumps 4a, 5a,
and 6a (Fig. 1) is sucked through the inlet port 56 into a
working chamber formed by the male rotor 25, the female
rotor 26, and the main casing 42. The sucked gas is dis-
charged through the discharge port 57 while being com-
pressed following the rotation of the male rotor 25 and
the female rotor 26.

[0040] Herein, in this vacuum apparatus, there is pro-
vided an ejector pump 60 connected to the discharge
port 57 of each screw pump A so as to suppress back
diffusion through the discharge port 57 from the exterior
at the atmospheric pressure. The ejector pump 60 is ad-
ditionally attached to the discharge port 57 of the screw
pump A as a component different from the screw pump A.
[0041] Referring also to Fig. 3, the ejector pump 60
comprises an inlet port 62, a gas inlet 63, a diffuser 64,
and a discharge port 65.

[0042] During the operation of this vacuum apparatus,
i.e. during the operation of the high vacuum pumps 1, 2,
and 3, the booster pumps 4a, 5a, and 6a, and the back
pumps 4b, 5b, and 6b (all in Fig. 1), an inert gas is con-
stantly introduced from the gas inlet 63 toward the diffuser
61 of each ejector pump 60 under a pressure of 0.1MPa
to 0.5MPa regardless of whether or not the gas is intro-
duced into the reaction chambers 10, 11, and 12 (Fig. 1).
[0043] Consequently, according to the ejector pump
principle, the pressure near the inlet port 62 and the dis-
charge port 57 of the screw pump A becomes several
1000Pato several 10000Pa. Since the ejector pump prin-
ciple about generation of following flow, generation of
shock wave in the diffuser, and so on is known, expla-
nation thereof is omitted here.

[0044] As a result, the back diffusion heading toward
the inlet port 56 of the screw pump A from the exterior at
the atmospheric pressure through the discharge port 65
and the inlet port 62 of the ejector pump 60 and the dis-
charge port 57 of the screw pump A is extremely reduced.
Because of the suppression of the back diffusion, the
high vacuum pumps 1, 2, and 3, the booster pumps 4a,
5a, and 6a, and the back pumps 4b, 5b, and 6b, partic-
ularly the back pumps 4b, 5b, and 6b, efficiently operate
so that the power consumption thereof can be largely
reduced. Further, because of the ejector pump 60, the
back pressure (atmospheric pressure) at the discharge
port 65 can be reduced to about 300 torr at the inlet port
62.
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[0045] Fig. 5 shows the result of examining the rela-
tionship between the pressure at the inlet port 56 of the
screw pump A and the power consumption of the screw
pump A when the screw pumps A were applied as the
back pumps 4b, 5b, and 6b in the vacuum apparatus
shown in Fig. 1. In this examination, pumps each having
the same structure as the screw pump A except having
no ejector pump were applied as the back pumps 4b, 5b,
and 6b in the vacuum apparatus of Fig. 1 as a compar-
ative example and the same measurement was carried
out.

[0046] As clear from Fig. 5, with respect to the screw
pump A having the ejector pump 60, the power consump-
tion is low overall regardless of the value of the inlet pres-
sure as compared with the screw pump having no ejector
pump. Particularly, when the inlet pressure is less than
10 torr, the power consumption of the screw pump A hav-
ing the ejector pump 60 is reduced by approximately 50%
as compared with that of the screw pump having no ejec-
tor pump.

[0047] In other words, in the case where the screw
pumps A are applied as the back pumps 4b, 5b, and 6b
of the vacuum apparatus shown in Fig. 1, it can be said
that a higher effect is achieved when no gas is introduced
into the reaction chambers 10, 11, and 12 (Fig. 1).

[Embodiment 2]

[0048] In the embodiment 2 of this invention, screw
pumps B are used as the back pumps 4b, 5b, and 6b in
Fig. 1, respectively.

[0049] Referring to Fig. 4, (a) and (b), in the screw
pump B, like in the screw pump A shown in Fig. 2, (a)
and (b), amale rotor 25 and a female rotor 26 are received
in a main casing 42 and rotatably supported by bearings
35 and 36 attached to an end plate 43 sealing the main
casing 42 on its one end side and bearings 37 and 38
attached to an auxiliary casing 46, respectively.

[0050] Timing gears 31 and 32 accommodated in the
auxiliary casing 46 are mounted on rotation shafts 27 and
28 of the male and female rotors 25 and 26, respectively,
and a gap between the male rotor 25 and the female rotor
26 is adjusted so that both rotors do not contact each
other. Further, a motor M is attached to the rotation shaft
of the male rotor 25 through a coupling or timing gear. It
is configured that the rotation of the motor M is transmit-
ted to the male rotor 25 and rotates the female rotor 26
through the timing gears 31 and 32.

[0051] Anauxiliary casing 55 provided with aninlet port
56 is attached to the main casing 42 on its one end side.
Further, the end plate 43 of the main casing 42 is formed
with a discharge port 57 for discharging a gas com-
pressed by the male rotor 25 and the female rotor 26.
[0052] Since the main casing 42, the compressed gas,
and so on rise in temperature due to the compression of
the gas, a cooling jacket 33 is formed on the outside of
the main casing 42. A coolant such as water is caused
to flow in the cooling jacket 33 to thereby cool the main
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casing 42, the compressed gas, and so on.

[0053] Inthe screw pump B thus configured, when the
male rotor 25 is rotationally driven by the motor M, the
female rotor 26 is rotationally driven through the timing
gears 31 and 32. Then, following the rotation of the male
rotor 25 and the female rotor 26, a gas from the corre-
sponding one of the upper-stage booster pumps 4a, 5a,
and 6a (Fig. 1) is sucked through the inlet port 56 into a
working chamber formed by the male rotor 25, the female
rotor 26, and the main casing 42. The sucked gas is dis-
charged through the discharge port 57 while being com-
pressed following the rotation of the male rotor 25 and
the female rotor 26.

[0054] In this embodiment, each screw pump B is in-
corporated with an ejector pump portion 60 connected
to the discharge port 57 so as to suppress back diffusion
through the discharge port 57 from the exterior at the
atmospheric pressure. That is, the ejector pump portion
60 is incorporated at the discharge port 57 portion in the
end plate 43 of the screw pump B as acomponent integral
with the screw pump B.

[0055] The ejector pump portion 60 comprises an inlet
port 62, a gas inlet 63, a diffuser 64, and a discharge port
65.

[0056] During the operation of this vacuum apparatus,
i.e. during the operation of the high vacuum pumps 1, 2,
and 3, the booster pumps 4a, 5a, and 6a, and the back
pumps 4b, 5b, and 6b (all in Fig. 1), an inert gas is con-
stantly introduced from the gas inlet 63 toward the diffuser
61 of each ejector pump portion 60 under a pressure of
0.1MPa to 0.5MPa regardless of whether or not the gas
is introduced into the reaction chambers 10, 11, and 12
(Fig. 1).

[0057] Consequently, according to the ejector pump
principle, the pressure near the inlet port 62 and the dis-
charge port 57 of the screw pump B becomes several
1000Pa to several 10000Pa.

[0058] As a result, the back diffusion heading toward
the inlet port 56 of the screw pump B from the exterior at
the atmospheric pressure through the discharge port 65
and the inlet port 62 of the ejector pump portion 60 and
the discharge port 57 of the screw pump B is extremely
reduced. Because of the suppression of the back diffu-
sion, the high vacuum pumps 1, 2, and 3, the booster
pumps 4a, 5a, and 6a, and the back pumps 4b, 5b, and
6b, particularly the back pumps 4b, 5b, and 6b, efficiently
operate so that the power consumption thereof can be
largely reduced.

[0059] Evenwhen the screw pumps B according to this
embodiment were applied as the back pumps 4b, 5b, and
6b in the vacuum apparatus shown in Fig. 1, the result
shown in Fig. 5 was obtained like in the embodiment 1.
[0060] As clear from Fig. 5, with respect to the screw
pump B having the ejector pump portion 60, the power
consumption is low overall regardless of the value of the
inlet pressure as compared with the screw pump having
no ejector pump. Particularly, when the inlet pressure is
less than 10 torr, the power consumption of the screw
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pump B having the ejector pump portion 60 is reduced
by approximately 50% as compared with that of the screw
pump having no ejector pump.

[0061] In other words, in the case where the screw
pumps B are applied as the back pumps 4b, 5b, and 6b
of the vacuum apparatus shown in Fig. 1, it can be said
that a higher effect is achieved when no gas is introduced
into the reaction chambers 10, 11, and 12 (Fig. 1).
[0062] Since the screw pump according to this embod-
iment is incorporated with the ejector pump portion, it is
compact as compared with the screw pump externally
mounted with the ejector pump like in the embodiment
1. Accordingly, when applied to a vacuum apparatus hav-
ing a plurality of back pumps, it is possible to reduce the
occupying space of the whole vacuum apparatus.
[0063] In the foregoing embodiments, the screw pump
is cited as the example of the back pump. However, the
vacuum pump according to this invention that is attached
with or incorporated with the ejector pump may be a
Roots pump or the like.

[0064] Further, the vacuum pump according to this in-
vention is not limited to the back pump in the multistage
structure but can be used as a vacuum pump in a single-
stage structure as long as the back pressure thereof is
within a pressure area over which the effect of the ejector
pump appears. Moreover, the use thereof is not limited
to the vacuum apparatus for manufacturing semiconduc-
tor devices.

Industrial Applicability

[0065] A vacuum pump according to this invention is
not limited to a back pump in a multistage structure but
can be used as a vacuum pump in a single-stage struc-
ture as long as the back pressure thereof is within a pres-
sure area over which the effect of an ejector pump ap-
pears. Further, a use thereof is not limited to a vacuum
apparatus for manufacturing semiconductor devices.

Claims

1. A vacuum pump (A, B) used in vacuum apparatus,
wherein the vacuum apparatus comprises a vacuum
chamber (10) having a gas inlet and a gas outlet and
mechanical vacuum pumps in a plurality of stages
(1, 4a, 4b) connected to said vacuum chamber (10),
said mechanical vacuum pumps (1, 4a, 4b) reduce
a pressure inside said vacuum chamber and main-
tain a pressure-reduced state;
wherein said vacuum pump (A, B) serves as the vac-
uum pump at the last stage (4b) of said mechanical
vacuum pumps (1, 4a, 4b) and comprises a dis-
charge port (57) and a non-mechanical auxiliary
pump (60) connected to said discharge port (57);
wherein said auxiliary pump (60) assists a pressure
reducing operation of said vacuum pump (A, B) and
suppresses back diffusion from said discharge port
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(57);

wherein said auxiliary pump (60) is directly connect-
ed to said discharge port (57) and is integrated with
said vacuum pump (A, B);

wherein said auxiliary pump (60) comprises an aux-
iliary gas inlet (63) formed one end of said auxiliary
pump (60), an auxiliary discharge port (65) formed
the other end of said auxiliary pump (60), a diffuser
(64) formed between said auxiliary gas inlet (63) and
said auxiliary discharge port (65), and an auxiliary
inlet port (62) formed between said auxiliary gas inlet
(63) and said diffuser (64) and directly connected to
said discharge port (57) of said vacuum pump at the
last stage (A, B);

characterized in that an inert gas is constantly in-
troduced from said auxiliary gas inlet (63) toward
said diffuser (64) of said auxiliary pump (60) under
a pressure of 0.1MPa to 0.5MPa.

A vacuum pump (A) according to claim 1, wherein
said auxiliary pump (60) is an ejector pump addition-
ally attached to said discharge port (57) of said vac-
uum pump (A).

A vacuum pump (B) according to claim 1, wherein
said auxiliary pump (60) is an ejector pump incorpo-
rated in said vacuum pump (B).

Avacuum pump (A, B) according to any one of claims
1 to 3, wherein said vacuum pump (A, B) is a dry

pump.

A vacuum pump (A, B) according to claim 4, wherein
said vacuum pump (A, B) is a screw pump or a Roots
pump.

A vacuum apparatus comprising said vacuum pump
(A, B) according to any one of claims 1 to 5, said
vacuum chamber (10), and said vacuum pumps (1,
4a, 4b).

A vacuum apparatus according to claim 6, wherein
said vacuum pumps are structured by a first vacuum
pump (1) for maintaining the inside of said vacuum
chamber (10) to be reduced in pressure, a second
vacuum pump (4a) connected at a subsequent stage
of said first vacuum pump (1), and a third vacuum
pump connected at a subsequent stage of said sec-
ond vacuum pump (4a), said third vacuum pump
serving as said pump at the last stage (4b);

wherein said first vacuum pump (1) is a turbomo-
lecular pump or a thread groove pump; and

wherein said second vacuum pump (4a) is a booster

pump.
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Patentanspriiche

1.

Vakuumpumpe (A, B,) die in einer Vakuumvorrich-
tung verwendet wird, wobei die Vakuumvorrichtung
aufweist: eine Vakuumkammer (10) mit einem
Gaseinlass und einem Gasauslass und mechani-
sche Vakuumpumpen in einer Anzahl von Stufen (1,
4a, 4b), die mit der Vakuumkammer (10) verbunden
sind, wobei die mechanischen Vakuumpumpen (1,
4a, 4b) einen Druck im Inneren der Vakuumkammer
reduzieren und einen druckreduzierten Zustand auf-
rechterhalten;

wobei die Vakuumpumpe (A, B) als die Vakuumpum-
pe in der letzten Stufe (4b) der mechanischen Va-
kuumpumpen (1, 4a, 4b) dient und eine Ausgabe-
offnung (57) und eine nicht-mechanische Hilfspum-
pe (60) aufweist, die mit der Ausgabeéffnung (57)
verbunden ist;

wobei die Hilfspumpe (60) zu dem druckreduzieren-
den Betrieb der Vakuumpumpe (A, B) beitragt und
die Rickdiffusion von der Ausgabedffnung (57) un-
terdruckt;

wobei die Hilfspumpe (60) direkt mit der Ausgabe-
6ffnung (57) verbunden ist, und in der Vakuumpum-
pe (A, B) integriert ist;

wobei die Hilfspumpe (60) einen Hilfsgaseingang
(63) aufweist, der an einem Ende der Hilfspumpe
(60) ausgebildet ist, wobei an dem anderen Ende
der Hilfspumpe (60) eine Hilfsausgabed&ffnung (65)
ausgebildet ist, zwischen dem Hilfsgaseingang (63)
und der Hilfsausgabedffnung (65) ein Luftverteiler
(64) ausgebildet ist, und zwischen dem Hilfsgasein-
gang (63) und dem Luftverteiler (64) eine Hilfsein-
gangsoffnung (62) ausgebildet ist und direkt mit der
Ausgabedffnung (57) der Vakuumpumpe an der letz-
ten Stufe (A, B) verbunden ist;

dadurch gekennzeichnet, dass ein Inertgas kon-
stant von dem Hilfsgaseingang (63) in Richtung auf
den Luftverteiler (64) der Hilfspumpe (60) unter ei-
nem Druck von 0,1 MPa - 0,5 MPa eingeleitet wird.

Vakuumpumpe A nach Anspruch 1, wobei die Hilfs-
pumpe (60) eine Saugstrahlpumpe ist, die zuséatzlich
an der Ausgabeéffnung (57) der Vakuumpumpe (A)
befestigt ist.

Vakuumpumpe (B) nach Anspruch 1, wobei die Hilfs-
pumpe (60) eine Saugstrahlpumpe ist, die in der Va-
kuumpumpe (B) eingebaut ist.

Vakuumpumpe (A, B) nach einem der Anspriiche 1
bis 3, wobei die Vakuumpumpe (A, B) eine Trocken-
pumpe ist.

Vakuumpumpe (A, B) nach Anspruch 4, wobei die
Vakuumpumpe (A, B) eine Schneckenpumpe oder
eine Rootspumpe ist.
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Vakuumvorrichtung, die die Vakuumpumpe (A, B)
gemal einem der Anspriiche 1 bis 5, die Vakuum-
kammer (10) und die Vakuumpumpen (1, 4a, 4b)
enthalt.

Vakuumvorrichtung nach Anspruch 6, wobei die Va-
kuumpumpen durch eine erste Vakuumpumpe (1),
um das Reduzieren des Druckes im Inneren der Va-
kuumkammer (10) aufrechtzuerhalten, eine zweite
Vakuumpumpe (4a), die an der darauffolgenden
Stufe der ersten Vakuumpumpe (1) angeschlossen
ist, und eine dritte Vakuumpumpe, die an einer dar-
auffolgenden Stufe der zweiten Vakuumpumpe (4a)
angeschlossen ist, gebaut ist, wobei die dritte Vaku-
umpumpe als die Pumpe an der letzten Stufe (4b)
dient;

wobei die erste Vakuumpumpe (1) eine Turbomole-
kularpumpe oder eine Schneckennutenpumpe ist;
und

wobei die zweite Vakuumpumpe (4a) eine Booster-
pumpe ist.

Revendications

Pompe a vide (A, B) utilisée dans un appareil de vide
comportant une chambre a vide (10) ayant une en-
trée de gaz et une sortie de gaz ainsi que des pompes
a vide, mécaniques dans plusieurs étages (1, 4a,
4b) reliés a la chambre a vide (10), les pompes a
vide mécaniques (1, 4a, 4b) réduisant la pression
dans la chambre a vide et y maintenant un état de
pression réduit,

la pompe a vide (A, B) sert de pompe a vide du der-
nier étage (4b) des pompes a vide mécaniques (1,
4a, 4b) et elle comporte un orifice d’évacuation (57)
auquel est reliée une pompe auxiliaire non mécani-
que (60),

la pompe auxiliaire (60) participe a I'opération de ré-
duction de pression de la pompe a vide (A, B) et
supprime la diffusion en retour de I'orifice d’évacua-
tion (57),

la pompe auxiliaire (60) est directement reliée a I'ori-
fice d’évacuation (57) et elle est intégrée dans la
pompe a vide (A, B), et

la pompe auxiliaire (60) comporte une entrée de gaz
aucxiliaire (63) a une extrémité de la pompe auxiliaire
(60), un orifice d’évacuation auxiliaire (65) a 'autre
extrémité de la pompe auxiliaire (60), un diffuseur
(64) entre I'entrée de gaz auxiliaire (63) et l'orifice
auxiliaire d’évacuation (65) ainsi qu’un orifice d’en-
trée auxiliaire (62) formé entre I'entrée auxiliaire de
gaz (63) et le diffuseur (64) en étantrelié directement
a l'orifice d’évacuation (57) de la pompe a vide du
dernier étage (A, B),

caractérisé en ce qu’

un gaz inerte est introduit de fagon constante par
I'entrée de gaz auxiliaire (63) vers le diffuseur (64)
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de la pompe auxiliaire (60) sous une pression de 0,1
MPa a 0,5 MPa.

Pompe a vide (A) selon la revendication 1,

dans laquelle

la pompe auxiliaire (60) est une pompe a éjecteur
reliée en plus a l'orifice d’évacuation (57) de la pom-
pe a vide (A).

Pompe a vide (B) selon la revendication 1,

dans laquelle

la pompe auxiliaire (60) est une pompe a éjecteur
intégrée dans la pompe a vide (B).

Pompe a vide (A, B) selon I'une des revendications
1a3,

dans laquelle

la pompe a vide (A, B) est une pompe séche.

Pompe a vide (A, B) selon la revendication 4,

dans laquelle

la pompe a vide (A, B) est une pompe a vis ou une
pompe Roots.

Appareil de vide comportant la pompe a vide (A, B)
selon I'une des revendications 1 a 5,

comprenant la chambre a vide (10) et les pompes a
vide (1, 4a, 4b).

Appareil de vide selon la revendication 6,

dans lequel

les pompes a vide sont structurées par une premiére
pompe a vide (1) pour maintenir 'intérieur de la
chambre a vide (10) a une pression réduite, une se-
conde pompe a vide (4a) reliée a I'étage suivant de
la premiére pompe a vide (1) et une troisieme pompe
a vide reliée a I'étage suivant de la seconde pompe
a vide (4a), la troisitme pompe a vide servant de
pompe pour le dernier étage (4b),

la premiére pompe a vide (1) est une pompe turbo-
molléculaire ou une pompe a vis, et

la seconde pompe a vide (4a) est une pompe de
gavage.
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