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(57) Abstract: The present invention provides a plasma treatment method that, when a laminated
film using a boron-containing amorphous carbon film is etched, enables continuous processing by
achieving a high selection ratio and a high etching rate, that achieves high throughput including
previous and subsequent steps by simplitying the mask deposition step, and that has vertical pro-
cessing shape controllability, and a treatment device therefor. The present invention is character -
ized in that in a plasma treatment method for forming a mask by plasma etching a laminated film
having a boron-containing amorphous carbon film, the boron-containing amorphous carbon film is
plasma etched using a mixed gas of oxygen gas, fluorine-containing gas, halogen gas, and silicon
tetrafluoride gas, or a mixed gas of oxygen gas, fluorine-containing gas, halogen gas, and silicon
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Document 1: US 2016/0005602 A1l (APPLIED MATERIALS, INC.), 07 January
2016 (07.01.2016), paragraphs [0014] to [0034]; fig. 2 (Family: none)

Document 2: JP 2011-228436 A (Hitachi High-Technologies Corp.), 10
November 2011 (10.11.2011), paragraphs [0016] to [0021]; fig. 1 & US
2011/0253672 A1, paragraphs [0037] to [0039]; fig. 1 & KR 10-2011-0116955
A & TW 201137965 A

(Invention 1) claims 1-7

Document 1 indicates that an amorphous carbon film doped with boron
is etched using first plasma 206 formed from a first step gas containing
a fluorine-containing gas such as CHF;, a chlorine-containing gas such
as Cl, or SicCl,, and an oxygen—-containing gas such as 0.

Although document 1 does not explicitly describe containing both Cl,
and SiCl,, containing both Cl, and SiCl, as a chlorine-containing gas is
merely a design matter that could be addressed, as appropriate, by a
person skilled in the art.

Moreover, document 1 further discloses applying RF bias of 3000 W
to a sample stand (paragraph [0026]), and applying pressure of 1000 mTorr
(approximately 133 Pa) (paragraph [0027]).

Furthermore, appropriately selecting a gas flow ratio is also merely
a design matter.

Consequently, the inventions of claims 1-7 of this application are
mere design alteration of the invention disclosed in the document 1,
and have no special technical feature.

Taking the above-said comments into consideration, examination is
made on the inventions of respective claims.

First, the invention of claim 1 of this application is classified
into the Invention 1.

Further, the inventions of claims 2-6 of this application have no
special technical feature as said above, but are relevant to inventions
which involve all of the matters to define the invention in claim 1 of
this application and which have a same category, and are therefore
classified into Invention 1.

Inaddition, the invention of claim 7 of this applicationis classified
intoInventionl, sincethe inventionissubstantiallysameasthe invention
of claim 1 of this application.

Consequently, claims 1-7 are classified into Invention 1.

(Invention 2) claims 8-9

Claims 8-9 have no invention definition matter common to any claim
of claims 1-7 classified into Invention 1.

It is not considered that claims 8-9 have a technical feature same
as or corresponding to claims 1-7 classified into Invention 1.

Consequently, claims 8-9 cannot be classified into Invention 1.

(Continued to next extra sheet)
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Incidentally, as another viewpoint, document 2 describes “a plasma
processing device provided with a processing chamber 1, and a
high-frequency power source 20 for generating plasma in the processing
chamber 1, the plasma processing device being provided with: a gas
dispersion region 6 formed between a shower plate 5 and a top plate 9
in order to control the composition distribution and flow distribution
of gas in the processing chamber 1, the gas dispersion region 6 being
divided into an inner region 6-1 and an outer region 6-2; a plurality
of gas supply sources andmass flow controllers 50-1 to 50-5 which generate
a first gas; a plurality of gal supply sources and mass flow controllers
50-6 and 50-7 which supply a second gas; a gas distributor 51 which
distributes the first gas; a first gal supply line 97-1 which connects
the gas distributor 51 and the inner region 6-1; a second gas supply
line 97-2 which connects the gas distributor 51 and the outer region
6-2; a gas flow joining point 56-2 which is provided in the first gas
supply line 97-1, and at which the second gas is added to the first gas;
and a gas flow joining point 56-3 which is provided in the second gas
supply line 97-2 and at which the second gas is added to the first gas”.
Therefore, claims 8-9 lack novelty in the light of document 2 and does
not have a special technical feature.

Asaresult, itisnotconsideredthat claims 8-9have aspecial technical
feature same as or corresponding to claims 1-7 classified into Invention
1.

Consequently, claims 8-9 cannot be classified into Invention 1.

Taking the above-said comments into consideration, examination is
made on classification of the inventions of respective claims.

First, the invention of claim 8 of this application is classified
into the Invention 2.

Further, the invention of claim 9 of this application has no special
technical featureas saidabove, but isrelevant toinventionwhichinvolves
all of the matters to define the invention in claim 8 of this application
and which has a same category, and is therefore classified into Invention
2.
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