DESCRIPTION
TITLE OF THE INVENTION: METHOD FOR TREATING INNER SURFACE OF
CHLORINE TRIFLUORIDE SUPPLY PASSAGE IN APPARATUS USING
CHLORINE TRIFLUORIDE

TECHNICAL FIELD
[0001]

The present invention relates to a method for treating inner surfaces of a
processing apparatus and a pipeline system connected thereto in which a coating film of

fluoride is formed by exposure to chlorine trifluoride (CIF3).

BACKGRQOUND ART
[0002]

In operating a film forming operation system such as a CVD apparatus, a PVD
apparatus or an epitaxial growth apparatus used in the manufacture of a semiconductor,
a solar cell, a photosensitive drum or the like, CIF3 is used as an etching gas.

[0003]

CIF3 is likely to be adsorbed to a metal, and easily causes a fluorination
reaction on a metal surface. Thus, in the film forming operation system such as a
CVD apparatus, a PVD apparatus or an epitaxial growth apparatus, CIF; is adsorbed to
a metal constituting a device such as a reaction chamber in the apparatus or a supply
passage, thereby causing a reduction in the concentration of CIF3 in the reaction
chamber.

[0004]

Then the present applicant proposed in a prior art document (Patent Document




1) a technique to prevent the reduction in the concentration of CIF3 used during a
process, by constructing a gas supply passage using a metal material having a surface on

which a coating film of fluoride has been formed.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0005]

Patent Document 1: JP-A-2009-197274

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

The technique proposed in the above document is intended to construct a
pipeline from a material which is preliminary coated with a fluoride film. Therefore, a
welded connection part between pipes or between a pipe and a device, or a fitted
connection part therebetween remains uncoated with a fluoride film, and thus CIFs; is
adsorbed to the part uncoated with a fluoride film, thereby failing to prevent the
reduction in the concentration of CIF3 in a reaction chamber.
[0007]

The present invention is focused on the above points. An object of the
present invention is to provide a method for treating the inner surface of a chlorine
trifluoride supply passage that enables reliable prevention of the reduction in the

concentration of CIF3 in a reaction chamber during process operation,

MEANS FOR SOLVING THE PROBLEMS




[0008]

For achieving the above-mentioned object, the present invention in claim 1
provides a method including: integrally connecting a gas supply passage and a gas
discharge passage to a processing chamber of a processing apparatus in which chlorine
trifluoride is used as an etching gas; and applying chlorine trifluoride gas having a
concentration equal to or higher than the concentration of chlorine trifluoride gas
supplied during etching process operation on inner surfaces of at least the processing
chamber and the gas supply passage among the processing chamber, the gas supply
passage, and the gas discharge passage, which are integrally formed, to coat the inner
surfaces of at least the processing chamber and the gas supply passage with a fluoride
film, prior to the etching process using chlorine trifluoride gas.

[0009]

The present invention in claim 2 provides the method according to ¢laim 1
wherein the treatment of exposure to chlorine trifluoride gas to coat the inner surfaces of
the processing chamber and the gas supply passage with a fluoride film is performed at

a room temperature (20 to 30°C).

EFFECT OF THE INVENTION
[0010]

In the present invention, a pipe or pipes and/or a device or devices for an
apparatus using chlorine trifluoride are integrally connected to each other, and then
chlorine trifluoride gas having a concentration equal to or higher than the concentration
of chlorine trifluoride gas during process operation is applied on inner surfaces of at
least the processing chamber and the gas supply passage constituting the apparatus

using chlorine trifluoride so that the inner surfaces of the processing chamber and the



gas supply passage are coated with a fluoride film, prior to the etching process using
chlorine trifluoride gas. Consequently, no welded connection part between pipes or
between a pipe and a device, or no fitted connection part therebetween remains
uncoated with a fluoride film, and thus the CIF3; which is supplied during the process
operation such as an etching process using CIF; is not adsorbed to a metal material
constituting the pipe or chamber, resulting in reliable prevention of the reduction in the
concentration of C1F3 during process operation.

[0011]

Further, as disclosed in claim 2, the exposure treatment to coat the inner
surfaces of the processing chamber and the gas supply passage with a fluoride film is
desirably performed at a room temperature (20 to 30°C). Thereby, the inner wall
surface of the pipe or chamber is prevented from undergoing heating unevenness, so
that a sufficient fluoride film for preventing the reduction in concentration may be
uniformly formed. The exposure treatment performed in a high temperature

atmosphere of not less than 60°C causes corrosion inside the pipe as a significant

disadvantage.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a schematic configuration showing an example of an apparatus using
chlorine trifluoride to which the present invention is applied.

Fig. 2 is a graph showing the relationship between the process time and the

etching amount,

MODE FOR CARRYING OUT THE INVENTION




[0013]

An embodiment of the present invention will be described with reference to a
casc of a semiconductor thin film manufacturing apparatus using chlorine trifluoride
(CIF3) as a processing gas or clcaning gas. The semiconductor thin film
manufacturing apparatus includes a processing chamber (1) such as a CVD apparatus, a
PV apparatus or an epitaxial growth apparatus, a gas supply passage (2) for
introducing a processing gas into the processing chamber (1), and a gas discharge
passage (3) connected to the processing chamber (1) for discharging the processing gas.
[0014]

The gas introducing end part of the gas supply passage (2) is branched into two.
One of the branched passages is connected to a chlorine trifluoride (CIF3) supply source
(6) through a regulator (4) and a mass flow controller (5), and the other of the branched
passages is connected to an argon gas (Ar) supply source (7) through a regulator (4) and
a mass flow controller (5).

[(0015]

The gas discharge passage (3) connected to the processing chamber (1) is
equipped with a variable flow valve (8), a vacuum purmp (9), and a detoxifying device
(10) in this order from the processing chamber (1) side.

[0016]

For example, in a film forming operation system such as a CVD apparatus or a
PVD apparatus for thin film formation used in the manufacture of a semiconductor, a
solar cell or the like, a silane-based gas is used to form a Si thin film on a substrate and
then CIF; gas is used for an ctching process of the Si thin film.,

[0017]

In the present invention, prior to the etching process using ClFs gas, CIF; gas




having a concentration equal to or higher than the concentration of C1F3 gas during the
etching process is applied on the inner surfaces of the processing chamber and the gas
supply passage to make the inner surfaces coated with a fluoride film.

[0018]

When, prior to the etching process using CIF3 gas, CIF; gas having a
concentration equal to or higher than the concentration of C1F3 gas during the etching
process is applied so that the inner surfaces of the processing chamber and the gas
supply passage are exposed to CIF; gas to be coated with a fluoride film as described
above, the inner surfaces of the pipeline system and the processing chamber are entirely
coated with the fluoride film, which may therefore surely prevent the reduction in
concentration during the process operation using CIF3 gas caused by adsorption of the
CIF; gas supplied during etching or other process operation using CIF3 gas to a metal
material constituting the pipe or chamber.

[0019]

In this case, the treatment of exposure to CIF3 gas (preliminary treatment) is
preferably performed at a room temperature (20°C to 30°C).  This prevents the inner
wall surface of the pipe or chamber from undergoing heating unevenness, so that a
sufficient fluoride film for preventing the reduction in concentration may be uniformly
formed. The treatment of exposure to CII'3 gas performed in a high temperature
atmosphere of not less than 60°C causes corrosion inside the pipe as a significant
disadvantage.

Example 1
[0020]
For comparison of effects on etching processes with and without the

preliminary treatment of exposure to CIF3 gas, in the apparatus as shown in Fig. 1 using,




as a pipe constituting the gas supply passage (2), a pipe which was subjected to the
preliminary treatment of exposure to CIF3 gas under the following conditions or a pipe
without exposure treatment, an etching process was carried out under the following
conditions on a polysilicon film-formed sample placed in the processing chamber (1).
Meanwhile, the section between an air operation valve (11) and a manual valve (12) in
the gas supply passage (2), which is a part mainly contributing to the reduction in the
concentration of CIF3 gas, has a pipe diameter of 1/4" and a pipe length of 4 m (inner
wall surface area of the pipe: 54,636 mm?).
[0021]

Conditions for the preliminary treatment of exposure to CIF3 were as follows.

CIF; gas concentration: 100%

Temperature: room temperature (20°C)

The 100% CIF3 gas was kept enclosed in the processing system for 72 hours to
perform the preliminary exposure to CIFa.
[0022]

Conditions for the etching process were as follows.

CIF3 gas concentration: 500 ppm (Ar balance)

Pressure in the processing chamber (1): 500 Torr (66.7 kPa)

Temperature: room temperature (20°C)

The results are shown in Table 1 and Fig, 2.




[0023]

[Table 1]
Etching amount of Poly-Si
CIF; preliminary | Process time Etching amount
treatment [min] [nm]
5 345
Performed
15 892
5 192
Not performed
15 720
INDUSTRIAL APPLICABILITY
[0024]

The present invention is applicable to semiconductor thin film formation in a
CVD apparatus, a PVD apparatus, an epitaxial growth apparatus or others used in the
manufacture of a semiconductor, a solar cell, a photosensitive drum or the like.
DESCRIPTION OF REFERENCE SIGNS
[0025]

1 Processing chamber 2 Gas supply passage 3 Gas discharge passage



CLAIMS

1. A method for treating an inner surface in a processing apparatus using chlorine trifluoride,
comprising:

integrally connecting a gas supply passage and a gas discharge passage 1o a processing
chamber of a processing apparatus in which chlorine trifluoride is used as an etching gas; and

applying chlorine trifluoride gas having a concentration equal-te-er higher than the
concentration of chlorine trifluoride gas supplied during etching process operation on inner surfaces
of at least the processing chamber and the gas supply passage among the processing chamber, the
gas supply passage, and the gas discharge passage, which are integrally formed, to coat the inner
surfaces of at least the processing chamber and the gas supply passage with a fluoride film, prior to

the etching process using chlorine trifluoride gas.

2. A method for treating an inner surface in a processing apparatus using chlorine trifluoride ,
comprising:

integrally connecting a gas supply passage and a gas discharge passage to a processing
chamber of a processing apparatus in which chlorine trifluoride is used as an etching gas; and

applying, at a room temperature (20 to 30°C), chlorine trifluoride gas having a
concentration equal to the concentration of chlorine trifluoride gas supplied during etching process
operation on inner surfaces of at least the processing chamber and the gas supply passage among the
processing chamber, the gas supply passage, and the gas discharge passage, which are integrally
formed, to coat the inner surfaces of at least the processing chamber and the gas supply passage with

a fluoride film, prior to the etching process using chlorine trifluoride gas.



