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Description

[0001] The present invention relates to a trap appara-
tus, and more particularly to a trap apparatus optimum
for trapping a material gas discharged from a vapor dep-
osition apparatus for depositing in a vapor phase thin
films of high-dielectric or ferroelectric such as barium/
strontium titanates on substrates.

Description of the Related Art:

[0002] Recently, in the semiconductor manufacturing
industry, the integration of integrated circuits has been
improved remarkably, and the research and develop-
ment activities of DRAM are being intensively carried out
in anticipation of gigabit order DRAMs which will replace
current megabit order DRAMs. The capacitor element
having a large capacity per unitareais needed to produce
such DRAMSs. As a dielectric thin-film material for pro-
ducing elements having such a large capacity per unit
area, in place of silicon oxide or silicon nitride having
dielectric constant less than 10, a metallic oxide film ma-
terial such as tantalum pentaoxide (Ta,O5) having diee-
lectric constant of approximately 20, or barium titanate
(BaTiOg3) or strontium titanate (SrTiO3) or barium stron-
tium titanate having dielectric constant of approximately
300 is considered to be a promising thin-film material.
Further, a ferroelectric material having a higher dielectric
constant is also considered to be a promising thin-film
material.

[0003] In addition to the above, as a wiring material,
copper which has a value of resistance lower than alu-
minum and a superior resistance against electromigra-
tion is considered to be a promising material. As a ma-
terial for gate insulating film, BiVO, Bi,Ti;O45, YMnOsg,
Zn0O, ZnS, and CdS are considered to be a promising
material. As an electrode material having a perofskite
structure, SrRuO3, BaRuOs, IrO, and CaRuOj are con-
sidered to be a promising material. As a material for a
barrier layer or a buffer layer, MgO, Y,03, YSZ, and TaN
are considered to be a promising material. As a super-
conductivity material, La-Ba-Cu-O, La-Sr-Cu-O, Y-Ba-
Cu-0, Bi-Sr-Ca-Cu-0O, TI-Ba-Ca-Cu-O, and Hg-Ba-Ca-
Cu-O are considered to be a promising material.

[0004] As a process for depositing thin films of such
material, a chemical vapor deposition (CVD) process is
expected to have a good prospect.

[0005] FIG. 6 shows a chemical vapor deposition ap-
paratus for depositing thin films of high-dielectric or fer-
roelectric such as barium/strontium titanates. The vapor
deposition apparatus comprises a vaporizer 10 for va-
porizing a liquid material, a hermetically sealable reaction
chamber 14 disposed downstream of the vaporizer 10
and connected to the vaporizer 10 through a material gas
passage 12, and a vacuum pump 18 disposed down-
stream of the reaction chamber 14 and provided in an
evacuation passage 16. An oxidizer gas pipe 20 for sup-
plying an oxidizer gas such as oxygen is connected to
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the reaction chamber 14.

[0006] In the vapor deposition apparatus having the
above structure, a substrate W is placed on a stage 22
for holding and heating the substrate W, and a mixture
of material gas and oxidizer gas is ejected over the sub-
strate W from nozzles 26 of a gas supply head 24 while
keeping the substrate W at a predetermined temperature,
thereby depositing a thin film on a surface of the substrate
W. In this case, it is necessary to supply the material gas
stably to the substrate W in the reaction chamber 14. The
material gas is produced by liquidizing Ba(DPM),, Sr
(DPM), or the like which is solid at room temperature,
mixing the liquidized substance with organic solvent such
as tetrahydrofuran (THF), and vaporizing the obtained
mixture by the vaporizer 10.

[0007] Gases discharged from the reaction chamber
14 contain unconsumed material and reaction by-product
having a high sublimiation temperature, and hence the
unconsumed material and the reaction by-product are
solidified during pressure rise and deposited on the inte-
rior of the vacuum pump 18, resulting in a malfunction of
the vacuum pump 18. In order to prevent this deposition
on the interior of the vacuum pump, as shown in FIG. 6,
a trap apparatus 30 is provided at the upstream side of
the vacuum pump 18 in the evacuation passage 16 to
remove components, in the discharged gases, having a
high sublimation temperature and a low vapor pressure.
The pipe interconnecting the reaction chamber 14 and
the trap apparatus 30 is provided with a temperature ad-
justing device 28 comprising a mantle heater or the like
in the same manner as the material gas supply passage
12.

[0008] Conventionally, as shownin FIG. 7, the trap ap-
paratus 30 comprises a trap unit 34 having a spiral baffle
plate 32 forforming a spiral fluid passage, atrap container
36 for housing the trap unit 34, an inlet pipe 38 connected
to the upper end of the trap container 36, and an outlet
pipe 40 connected to the bottom of the trap container 36.
The trap apparatus 30 is connected to the evacuation
passage 16 by quick couplings 42a and 42b. The trap
apparatus 30 has a cooling medium flow passage 44, at
the central part thereof, through which a cooling medium
cooled to a temperature lower than the condensing tem-
perature of the components, to be trapped, having a low
vapor pressure flows. Thus, the components having a
low vapor pressure in the discharged gases which have
entered the trap container 36 through the inlet pipe 38
are trapped and removed by the trap unit 34 while the
discharged gases flow along the baffle plate 32, and
hence only the components having a high vapor pressure
are led to the vacuum pump 18 through the outlet pipe
40 and the evacuation passage 16 (see FIG. 6).

[0009] However, in this trap apparatus, the compo-
nents having a low vapor pressure such as the uncon-
sumed material are condensed to become powdery sub-
stances in the trap container, and the produced powdery
substances are gradually deposited on the surface of the
trap unit. These deposited solid substances, if couterflow
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occurs, or the supply amount from the upstream side is
abruptly decreased or is stopped under change of con-
ditions in the evacuation system, form particles which will
flow in the reaction chamber and deposit on the substrate,
resulting in deteriorating quality of a produced film. Fur-
ther attention is drawn to the document EPO 847 790
and US-A-5, 704, 214, which describe trap apparatuses
as described above.

[0010] In accordance with the present invention a trap
apparatus, as set forth in claim 1, a use of a trap appa-
ratus, as set forth in claim 6, and a method for trapping,
as set forth in claim 7, are provided. Embodiments of the
present invention are claimed in the dependent claims
[0011] Itis therefore an object of the present invention
to provide a trap apparatus which can reliably trap com-
ponents having alow vapor pressure in gases discharged
from a processing apparatus such as a chemical vapor
deposition apparatus and prevent the trapped compo-
nents from being scattered around.

[0012] In particular, there is provided a trap apparatus
disposed downstream of a vacuum process chamber for
processing a substrate for trapping a component having
a low vapor pressure contained in a gas discharged from
the vacuum process chamber, the trap apparatus com-
prising: a trap container for introducing the gas dis-
charged from the vacuum process chamber; and a sol-
vent supply device for supplying a solvent, which is hard
to be volatilized, into the trap container.

[0013] By supplying the solvent to the deposited sub-
stances in the trap container, the deposited substances
in the trap container are moistened, and hence adhesion
between the deposited substances and the inner surface
of the trap container and cohesion of the deposited sub-
stances are heighten. Thus, the deposited substances
are prevented from being removed from the inner surface
of the trap container and the like, thus preventing gener-
ation of particles. As the solvent which is hard to be vol-
atilized, such material as to be liquid under vacuum in
the trap container and as to keep a desired degree of
vacuum in the processing chamber is selected. By spray-
ing the solvent or scattering the solvent in the trap con-
tainer, absorption reaction between gas and liquid may
be accelerated.

[0014] The solvent which is hard to be volatilized may
be selected from a solvent which is used as a solvent of
material including butyl acetate, tetrahydrofrane, or luti-
dine, a solvent which is used as adduct of material in-
cluding tetraglymes, toluenes, or tetraenes, or a solvent
which is used as a ligand of material including dipivaloyl-
methane.

[0015] A component having a low vapor pressure in
the discharged gas introduced into the trap container is
trapped in the liquid solvent stored in the solvent storage,
and hence scattering of the trapped substances can be
prevented.

[0016] In a preferred aspect, the solvent which is hard
to be volatilized is selected from a solvent which is used
as a solvent of material including butyl acetate, tetrahy-
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drofrane, or lutidine, a solvent which is used as adduct
of material including tetraglymes, toluenes, or tetraenes,
orasolvent whichis used as a ligand of material including
dipivaloylmethane. Thus, even if the solvent flows back
to the reaction chamber, it does not affect adversely qual-
ity of the deposited film.

[0017] Thetrap apparatus may be usedin combination
with a thin-film vapor deposition apparatus comprising:
a vaporizer for vaporizing a liquid material; a reaction
chamber disposed downstream of the vaporizer; and a
vacuum pump disposed downstream of the reaction
chamber said trap apparatus being provided in an evac-
uation passage extending from the reaction chamber to
the vacuum chamber.

[0018] The above and other objects, features, and ad-
vantages of the present invention will become apparent
from the following description when taken in conjunction
with the accompanying drawings which illustrates pre-
ferred embodiments of the present invention by way of
example.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a schematic view of a trap apparatus

FIG. 2 is a schematic view of another trap apparatus
FIG. 3 is a schematic view of a trap apparatus ac-
cording to a first embodiment of the present inven-
tion;

FIG. 4 is a schematic view of a trap apparatus ac-
cording to a second embodiment of the present in-
vention;

FIG. 5 is a schematic view of a trap apparatus ac-
cording to another fifth embodiment of the present
invention;

FIG. 6 is a schematic diagram of a thin-film vapor
deposition apparatus to which the present invention
is applied; and

FIG. 7 is a schematic view of a conventional trap
apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] Next, a trap apparatus will be described below
with reference to drawings. The trap apparatus according
to the present invention is applied to the thin-film vapor
deposition apparatus shown in FIG. 6, and will be de-
scribed with reference to FIGS. 1 through 3. The com-
ponents or elements shown in FIGS. 1 through 3 which
are identical or similar to the components or elements in
the conventional apparatus shown in FIG. 7 are desig-
nated using the same reference numerals.

[0021] FIG. 1 shows a trap apparatus The trap appa-
ratus 30 comprises a trap container 36 having a cylindri-
cal cup-shaped body for defining a trap chamber therein,
an inlet pipe 38 connected to the side surface of the trap
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container 36, and an outlet pipe 40 connected to the other
side surface of the trap container 36. A cooling device
50 is disposed in the trap container 36 to cool an interior
atmosphere of the trap container 36, and the upper open
end of the trap container 36 is closed by a lid 52. The
cooling device 50 serves not only to solidify components
having a low vapor pressure such as unreacted material
gas but also to cool components which are relatively eas-
ily liquidized to a temperature so as to be condensed or
lower.

[0022] The cooling device 50 uses liquid nitrogen in
this example, and has a vessel 54 for storing liquid nitro-
gen, a liquid nitrogen supply pipe 56 for supplying liquid
nitrogen into the vessel 54, and a discharge pipe 58. The
vessel 54 has a number of fins 60 on the outer surface
thereof. In the cooling device 50, the fins 60 are cooled
to a temperature of approximately -176°C corresponding
to the boiling point of liquid nitrogen. As shown in FIG.
6, the trap apparatus 30 is provided in the evacuation
passage 16 which interconnects the reaction chamber
14 and the vacuum pump 18, and gases discharged from
the reaction chamber 14 are introduced into the trap con-
tainer 36.

[0023] Next,the operation of the trap apparatus having
the above structure will be described below.

[0024] The material gas supplied to the vapor deposi-
tion apparatus is produced by liquidizing Ba(DPM),, Sr
(DPM), or the like which is solid at room temperature,
adding an adduct for accelerating vaporization, mixing
the liquidized substance with organic solvent, and vapor-
izing the obtained mixture. Therefore, gases discharged
from the reaction chamber 14 contain components hav-
ing a low vapor pressure such as unconsumed material
or reaction by-product, a solvent gas contained in the
material gas, an adduct gas of material, and a carriage
gas. As a solvent, butyl acetate, tetrahydrofuran, lutidine,
or the like is used, and as an adduct, tetraglymes, tol-
uenes, tetraenes, or the like is used.

[0025] The discharged gases containing various sub-
stances are introduced into the trap container 36, and
the components having a low vapor pressure such as
the unconsumed material or the reaction by-product are
solidified and deposited on the inner surface of the trap
container 36 and the outer surfaces of the fins 60 of the
cooling device 50. At the same time, gas components
such as a solvent or an adduct which are easily liquidized
are condensed, and hence they are also contained in the
deposited substances. Thus, the deposited substances
in the trap container 36 become moist. Therefore, adhe-
sion between the deposited substances and the inner
surface of the trap container and cohesion of the depos-
ited substances are heighten, and hence the deposited
substances are prevented from being removed from the
inner surface of the trap container 36 and the surfaces
of the fins 60, thus preventing generation of particles.
[0026] FIG. 2 shows another trap apparatus. The trap
apparatus is different from the previously described trap
apparatus in that the cooling device 50 using liquid nitro-
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gen is replaced with a GM (Gifford-McMahon) cycle he-
lium refrigerator 62. The GM cycle helium refrigerator 62
has such a structure that cold panels 68 provided in a
refrigerating unit 64 are cooled by supplying liquid helium
from the compressor 66 to the refrigerating unit 64. The
open end of the trap container 36 is closed by a flange
70 of the refrigerating unit 64.

[0027] Since the cold panels 68 are cooled to a tem-
perature of approximately -150°C in the GM cycle helium
refrigerator 62, the interior atmosphere in the trap appa-
ratus 36 can be cooled to a temperature equal to or lower
than the condensing temperature of the solvent gas con-
tained in the material gas or the adduct gas of material.
[0028] FIG. 3 shows a trap apparatus according to a
first embodiment of the present invention. The trap ap-
paratus in this embodiment has a two-stage trap struc-
ture. This structure is applicable to the case where ma-
terial itself has a low vapor pressure and can be trapped
by natural heat dissipation. In this embodiment, the trap
container 36 in the trap apparatus 30 has a solvent stor-
age 76 disposed at a lower portion thereof for storing a
solvent 74, which is hard to be volatilized, in a liquid state.
The solvent storage 76 is enclosed by a cooling jacket
72 through which cooling medium flows. In the solvent
storage 76, there are provided a liquid level sensor 78
for detecting a liquid level of the solvent 74, and a tem-
perature sensor 80 for detecting a temperature of the
solvent 74.

[0029] The solvent 74 may use a solvent such as butyl
acetate which is used as a solvent of material, a solvent
such as tetraglymes which is used as an adduct of ma-
terial, or a solvent such as dipivaloylmethane which is
used as a ligand of material.

[0030] The interior of the trap container 36 is divided
by a partition plate 82 having a lower end extending to a
position lower than the liquid level of the solvent 74 into
a first chamber 84a and a second chamber 84b. An inlet
pipe 38is connected to the upper end of the first chamber
84a and an outlet pipe 40 is connected to the upper end
of the second chamber 84b. The inlet pipe 38 has a lower
end connected to an inner pipe 86 which extends down-
wardly in the first chamber 84a. The partition plate 82
has a communication opening 82a, at an upper portion
thereof, where acommunication pipe 88 extending down-
wardly in the second chamber 84b is connected to the
partition plate 82. Thus, there is provided a discharge
gas passage in which the discharged gases flow down-
wardly in the inlet pipe 38 and the inner pipe 86, flow
upwardly in the first chamber 84a, and flow downwardly
in the communication pipe 88, and then flow upwardly
again and are discharged from the outlet pipe 40.
[0031] Thetrap apparatus 30 includes a solvent supply
device 90 for supplying the solvent 74 into the trap con-
tainer 36 periodically or irregularly. The solvent supply
device 90 comprises a solvent tank 92 for storing the
solvent 74, and a solvent supply line 96 extending from
the solvent tank 92 and having a solvent supply pump
94 thereon. The solvent supply line 96 is branched into
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a line extending to the first chamber 84a and a line ex-
tending to the second chamber 84b, and both of the lines
are connected to respective sprays 98 located in the first
chamber 84a and the second chamber 84b, respectively.
The solvent tank 92 is connected to the solvent storage
76 in the trap container 36 through a recovery line 102
having a valve 100 thereon. Thus, by operating the sol-
vent supply pump 94, the solvent 74 stored in the solvent
tank 92 is supplied from the sprays 98 into the first cham-
ber 84a and the second chamber 84b in the trap container
36.

[0032] Inthe trap apparatus of this embodiment, gases
discharged from the reaction chamber 14 are introduced
into the first chamber 84ain the trap container 36 through
the inlet pipe 38, and flow upwardly in the first chamber
84a. During this upward flow, components having a low
vapor pressure such as unconsumed material are cooled
by natural heat dissipation and condensed, and fall due
to inertia of the flow, and are then trapped by the solvent
74 stored in the solvent storage 76. The gases which
have flowed upwardly in the first chamber 84a flow down-
wardly in the communication pipe 88, and then are intro-
duced into the second chamber 84b. In the second cham-
ber 84b, during the upward flow, components having a
low vapor pressure such as unconsumed material are
cooled by natural heat dissipation and trapped by the
solvent 74 stored in the solvent storage 76. The temper-
ature of the solvent 74 in the solvent storage 76 is con-
trolled to a value so as not to progress vaporization of
components having a low vapor pressure.

[0033] The components having a low vapor pressure
solidified in the first chamber 84a and the second cham-
ber 84b are deposited party on the inner surface of the
trap container 36, and the surfaces of partition plate 82,
the inner pipe 86 and the communication pipe 88. There-
fore, the solvent supply pump 94 of the solvent supply
device 90 is operated periodically or irregularly, and the
solvent 74 stored in the solvent tank 92 is sprayed from
the sprays 98 into the first chamber 84a and the second
chamber 84b. Thus, the components having a low vapor
pressure and deposited on the inner surface of the trap
container 36, the surface of the partition plate 82 and the
like are moistened by the solvent 74, and hence adhesion
between the deposited substances and the inner surface
of the container and the like and cohesion of the depos-
ited substances are heighten, and the deposited sub-
stances are prevented from being removed from the inner
surface of the trap container 36, the surface of the parti-
tion plate 82 and the like.

[0034] At this time, the liquid level of the solvent 74 in
the solvent storage 76 can be adjusted by adjusting the
amount of the solvent 74 supplied from the sprays 98
and the amount of the solvent 74 discharged from the
solvent storage 76. Further, if the concentration of ma-
terial in the solvent 74 stored in the solvent storage 76
becomes high, then the solvent 74 in the solvent storage
76 is replaced with a new one, and trapping operation
can be continued.
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[0035] As the solvent 74, in the case where a solvent
such as butyl acetate which is used as a solvent of ma-
terial, a solvent such as dipivaloylmethane which is used
as a ligand of material, or a solvent such as tetraglymes
which is used as an adduct of material is utilized, even
if the solvent 74 is vaporized and flows back into the
reaction chamber 14, the solvent is prevented from being
contained in the thin film deposited on the substrate, thus
preventing detrioration of quality of the film.

[0036] FIG. 4 shows a modified embodiment of the first
embodiment shown in FIG. 3. The solvent 74, which is
hard to be volatilized, is supplied directly to the solvent
storage 76 without passing through the sprays 98. In this
embodiment, the solvent supply pump 94 is controlled
by a controller (not shown) so that the liquid level of the
solvent 74 is kept to form a clearance 3 having a certain
small value between the liquid level, and the inner pipe
86 and the communication pipe 88. This structure allows
the discharged gases to collide with solvent 74, and the
components having a low vapor pressure in the gases
are trapped directly by the solvent 74. According to the
trap apparatus of this embodiment, scattering of the de-
posited substances is hard to occur, compared with the
conventional trap apparatus incorporating the baffle plate
32 shown in FIG. 7.

[0037] FIG. 5 shows a trap apparatus according to still
another embodiment of the present invention. In this em-
bodiment, a plurality of trays 100a, 100b, 100c, 100d and
100e whose diameters are gradually larger downwardly
are provided in a multi-stage manner. The solvent 74,
which is hard to be vaporized, is supplied to the upper-
most tray 100a from a storage tank 92 by a pump 94
through a supply pipe 104 extending upwardly at a central
portion of the container 36, and then supplied to the lower
trays 100b to 100e in sequence in order of height by
overflow, thus constructing multi-stage cascades. The
discharged gases are introduced into the container 36
through the inlet pipe 38 provided at the central and upper
portion of the trap container, pass through a discharge
opening 106 positioned at the outer circumferential por-
tion of the trap container 36 and immediately above the
liquid level of the solvent 74, and are then discharged
from the trap container 36 through the outlet pipe 40. The
solvent 74, which is hard to be vaporized, is circulated
between the interior of the trap container 36 and the ex-
ternal storage tank 92, and purified by filters 108 and
reused.

[0038] According to this embodiment, liquid levels and
cascades are provided in a multi-stage manner to in-
crease trap efficiency, and the trapped substances are
removed with the filter 108 by circulating the solvent 74
and discharged to the exterior of the system. The timing
of replacement of the filter 108 may be judged by detect-
ing a rise of the liquid level of the solvent in the trap ap-
paratus 30 for thereby estimating resistance of the filter.
[0039] As described above, according to the present
invention, gases, which are easily liguidized, such as a
solvent gas contained in a material gas are condensed
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in the trap container, or substances which are hard to be
volatilized are supplied to the trap container, and depos-
ited substances in the trap container are moistened, and
hence adhesion between the deposited substances and
the inner surface of the trap container and cohesion of
the deposited substances are heighten. Thus, the depos-
ited substances are prevented from being removed from
the inner surface of the trap container and the like, thus
preventing generation of particles. Therefore, compo-
nents having alow vapor pressure in the discharge gases
can be trapped reliably and scattering of the trapped sub-
stances can be prevented. As aresult, in a process cham-
ber such as a reaction chamber positioned at the pre-
ceding stage, a process such as deposition can be car-
ried out smoothly and in a high quality, and hence the
present invention offers a useful technology in the sem-
iconductor manufacturing industry.

[0040] Although certain preferred embodiments of the
present invention have been shown and described in de-
tail, it should be understood that various changes and
modifications may be made therein without departing
from the scope of the appended claims.

Claims

1. A ftrap apparatus for use with a vacuum process
chamber (14) for processing a substrate, said trap
apparatus to be disposed downstream of the vacuum
process chamber and being operable to trap a com-
ponent having a low vapor pressure contained in a
gas discharged from the vacuum process chamber,
said trap apparatus comprising:

« a trap container (36) for receiving the gas dis-
charged from the vacuum process chamber;

« asolvent supply device(90) for supplying a sol-
vent into said trap container (36) which main-
tains a liquid state under vacuumin the trap con-
tainer to allow the solvent to moisten and trap
the component having the low vapor pressure;
and

« a solvent cooling device (72) for cooling the
solvent to condense the component having the
low vapor pressure.

2. Atrap apparatus according to claim 1, said trap ap-
paratus further comprising:
a solvent storage (76) provided in said trap container
for storing said solvent, which is hard to be volatil-
ized, in a liquid condition.

3. Atrap apparatus according to claim 1, wherein said
solvent which is hard to be volatilized is selected
from a solvent which is used as a solvent of material
including butyl acetate, tetrahydrofrane, or lutidine,
a solvent which is used as an adduct of material in-
cluding tetraglymes, toluenes, or tetraenes, or a sol-
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vent which is used as a ligand of material including
dipivaloylmethane.

4. A trap apparatus according to any one of claims 1

to 3, wherein said cooling device (72) provided in
said trap container, is for cooling the gas to a tem-
perature equal to or lower than a condensing tem-
perature of a gas component which is contained in
the gas and easily liquidized.

5. A thin-film vapor deposition apparatus comprising:

a vaporizer (10) for vaporizing a liquid material;
a vacuum process chamber (14) disposed
downstream of said vaporizer;

a vacuum pump (18) disposed downstream of
said vacuum process chamber; and

a trap apparatus provided in an evacuation pas-
sage extending from said vacuum process
chamber to said vacuum pump, said trap appa-
ratus according to any one of claims 1 to 4.

6. Use of a trap apparatus in combination with a vacu-
um process chamber for processing a substrate,
wherein said trap apparatus is defined as in claim 1.

7. Amethod fortrappingin atrap apparatus (34) a com-
ponent having a low vapor pressure and comprised
in a discharge as from a vacuum process chamber
for processing a substrate said method consisting of
the steps of:

* supplying a solvent into a trap container (36)
by means of solvent supplying device (90),
wherein the solvent maintains a liquid state un-
der vacuum in the trap container to allow the
solvent to moisten and trap the component hav-
ing the low vapor pressure;

« cooling the solvent by means of a cooling de-
vice (72) to condense the component having the
low vapor pressure: and

« trapping said component having a low vapor
pressure and contained in said gas by means
of the liquid solvent.

Patentanspriiche

1. Eine Fallenvorrichtung zur Verwendung mit einer
Vakuumprozesskammer (14) zum Prozessieren ei-
nes Substrats, wobei die Fallenvorrichtung stromab-
warts bezlglich der Vakuumprozesskammer ange-
ordnet ist und betriebsmafig eine Komponente mit
einem niedrigen Dampfdruck einféngt, die in einem
Gas enthalten ist, das aus der Vakuumprozesskam-
mer ausgegeben wird, wobei die Fallenvorrichtung
Folgendes aufweist:
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einen Fallenbehalter (36) zum Aufnehmen des
von der Vakuumprozesskammer ausgegebe-
nen Gases;

eine Lésungsmittelversorgungsvorrichtung (90)
zum Liefern eines Lésungsmittels in den Fallen-
behalter (36), wobei das Losungsmittel einen
flissigen Zustand unter den Unterdruckbedin-
gungen in dem Fallenbehalter beibehalt, um zu
erlauben, dass das Lésungsmittel die Kompo-
nente mitdem niedrigen Dampfdruck befeuchtet
und einfangt; und

eine Losungsmittelkhlvorrichtung (72) zum
Klhlen des Lésungsmittels zum Kondensieren
der Komponente mit dem niedrigen Dampf-
druck.

Fallenvorrichtung nach Anspruch 1, wobei die Fal-
lenvorrichtung ferner Folgendes aufweist:

einen Lésungsmittelspeicher (76), der in dem
Fallenbehélter vorgesehen ist zum Speichern
des schwer zu verdampfenden Lésungsmittels
in einem flissigen Zustand.

Fallenvorrichtung nach Anspruch 1, wobei das
schwer zu verdampfende Lésungsmittel ausgewahlt
ist, aus einem L&sungsmittel, das verwendet wird
als ein Lésungsmittelmaterial einschlieRlich Butyla-
cetat, Tetrahydrofurane, Lutidin, ein Lésungsmittel,
das verwendet wird als ein Materialzusatz ein-
schlieBlich Tetraglyme, Toluene, Tetraene oder ein
Lésungsmittel, das als ein Materialligant verwendet
wird, einschliellich Dipivaloylmethan.

Fallenvorrichtung nach einem der Anspriiche 1 bis
3, wobei die Kihlvorrichtung (72), die in dem Fallen-
behalter vorgesehen ist zum Kiihlen des Gases auf
eine Temperatur dient, die gleich oder niedriger ist
als eine Kondensiertemperatur einer Gaskompo-
nente, die in dem Gas enthalten ist und leicht ver-
flissigt werden kann.

Dunnfilmdampfabscheidungsvorrichtung, die Fol-
gendes aufweist:

einen Verdampfer (10) zum Verdampfen eines
flissigen Materials;

eine Vakuumprozesskammer (14), die stromab-
warts beziglich des Verdampfers angeordnet
ist;

eine Vakuumpumpe (18), die stromabwarts be-
zuglich der Vakuumprozesskammer angeord-
net ist; und

eine Fallenvorrichtung, die in einem Evakuie-
rungsdurchlass vorgesehenist, der sich von der
Vakuumprozesskammer zu der Vakuumpumpe
erstreckt, wobei die Fallenvorrichtung einer Vor-
richtung geman einem der Anspriiche 1 bis 4 ist.
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6.

Verwendung einer Fallenvorrichtung in Kombination
mit einer Vakuumprozesskammer fiir das Prozes-
sieren eines Substrats, wobei die Fallenvorrichtung
im Anspruch 1 definiert ist.

Ein Verfahren zum Einfangen einer Komponente mit
einem niedrigen Dampfdruck, die in einem Abgas
von einer Prozesskammer zum Prozessieren eines
Substrats enthalten ist, in einer Fallenvorrichtung
(34), wobei das Verfahren die folgenden Schritte auf-
weist:

Liefern eines Lésungsmittels in einem Fallenbe-
hélter (36) mittels einer Losungsmittelversor-
gungsvorrichtung (90), wobei das Losungsmit-
tel einen flissigen Zustand unter den Unter-
druckbedingungen in dem Fallenbehalter beibe-
halt, um zu ermdglichen, dass das Lésungsmit-
tel die Komponente mit dem niedrigen Dampf-
druck befeuchtet und einfangt;

Kihlen des Losungsmittels durch eine Kihlvor-
richtung (72) zum Kondensieren der Kompo-
nente mit dem niedrigen Dampfdruck; und
Einfangen der Komponente, die einen niedrigen
Dampfdruck aufweist und in dem Gas enthalten
ist mittels des flissigen Losungsmittels.

Revendications

Appareil de piégeage pour une utilisation avec une
chambre de traitement sous vide (14) permettant de
traiter un substrat, ledit appareil de piégeage devant
étre disposé en aval de la chambre de traitement
sous vide et devant fonctionner pour piéger un com-
posant ayant une faible pression de vapeur contenu
dans un gaz évacué par la chambre de traitement
sous vide, ledit appareil de piégeage comprenant :

 un conteneur de piégeage (36) permettant de
recevoir le gaz évacué par la chambre de trai-
tement sous vide ;

« un dispositif d’alimentation en solvant (90) per-
mettant de fournir un solvant audit conteneur de
piégeage (36) qui maintient un état liquide sous
vide dans le conteneur de piégeage pour per-
mettre au solvant d’humidifier et de piéger le
composant ayant la faible pression de vapeur ;
et

« un dispositif de refroidissement de solvant (72)
permettant de refroidir le solvant pour conden-
ser le composant ayant la faible pression de va-
peur.

2. Appareil de piégeage selon la revendication 1, ledit

appareil de piégeage comprenant en outre:

un dispositif de stockage de solvant (76) fourni
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dans ledit conteneur de piégeage permettant de
stocker ledit solvant, qui est difficile a volatiliser,
dans un état liquide.

Appareil de piégeage selon la revendication 1, dans
lequel on chaisit ledit solvant qui est difficile a vola-
tiliser parmi un solvant qui est utilisé comme solvant
de matériau incluant I'acétate de butyle, le tétrahy-
drofuranne, ou la lutidine, un solvant qui est utilisé
comme adduit de matériauincluant les trétraglymes,
toluenes, tétraénes, ou un solvant qui est utilisé com-
me ligand de matériau incluant le dipivaloylméthane.

Appareil de piégeage selon I'une quelconque des
revendications 1 a 3, dans lequel ledit dispositif de
refroidissement (72) fourni dans ledit conteneur de
piégeage sert a refroidir le gaz a une température
inférieure ou égale a une température de condensa-
tion d’'un composant de gaz qui est contenu dans le
gaz et facilement liquéfie.

Appareil de dépbt en phase vapeur pour un film min-
ce comprenant :

un vaporiseur (10) permettant de vaporiser un
matériau liquide ;

une chambre de traitement sous vide (14) dis-
posée en aval dudit vaporiseur ;

une pompe avide (18) disposée en aval de ladite
chambre de traitement sous vide ; et

un appareil de piégeage fourni dans un passage
d’évacuation s’étendant de ladite chambre de
traitement sous vide a ladite pompe a vide, ledit
appareil de piégeage étant conforme a l'une
quelconque des revendications 1 a 4.

Utilisation d’un appareil de piégeage en association
avec une chambre de traitement sous vide permet-
tant de traiter un substrat, dans lequel ledit appareil
de piégeage est défini selon la revendication 1.

Procédé de piégeage permettant de piéger dans un
appareil de piégeage (34) un composant ayant une
faible pression de vapeur et compris dans un gaz
émis par une chambre de traitement sous vide per-
mettant de traiter un substrat, ledit procédé compre-
nant les étapes de :

« fourniture d’un solvant dans un conteneur de
piégeage (36) au moyen d’un dispositif d’ali-
mentation en solvant (90), dans lequel le solvant
maintient un état liquide sous vide dans le con-
teneur de piégeage pour permettre au solvant
d’humidifier et de piéger le composant ayant la
faible pression de vapeur ;

* le refroidissement du solvant au moyen d’un
dispositif de refroidissement (72) pour conden-
ser le composant ayant la faible pression de
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vapeur ; et

* le piégeage dudit composant ayant une faible
pression de vapeur et contenu dans ledit gaz au
moyen du solvant liquide.
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