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CLAI M5

[Claim1l] A wafer edge protection filmform ng nethod
for formng a protection filmon a peripheral edge of a
substrate, conprising the steps of:

(i) coating a peripheral edge of the substrate with a
conposition for formng a protection film conprising an
aromatic ring-containing resin (A having at |east one
of the constituent units represented by the foll ow ng
general formulae (A1), (A-2), (A-3), (A-4), and (A-5),
and a sol vent; and

(ii) curing the applied conposition for formng a
protection film by heat or optical irradiation to form
the protection filmon the peripheral edge of the
substr at e,

(A2

wherein W and W each independently represent a benzene
ring or a naphthal ene ring, and hydrogen atons in the
benzene ring and the naphthal ene ring are optionally
substituted with a hydrocarbon group having 1 to 6
carbon atonms; Ra represents a hydrogen atom or an organic
group represented by the follow ng general fornula (2),
and satisfies a relationship e+f=1 and 0.1<f<£0.9,
wherein “e” represents the proportion of the hydrogen
atom and “f” represents the proportion of the organic
group represented by the general fornmula (2) anong the
structures constituting Re; Y is a group represented by
the follow ng general fornula (3); niis O or 1; n2is 1

or 2; and V independently represents a hydrogen atom or
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a connection portion,

R? —2170 OR® )
- //,ﬁ’ B (A-3)
~ /f
nd

V

wherein Z1 is a group represented by the foll ow ng
general formula (4), and Ra represents a hydrogen atom or
an organic group represented by the foll ow ng general
formula (2) and satisfies a relationship e+f=1 and
0.1£f£0.9, wherein “e” represents the proportion of the
hydrogen atom and “f” represents the proportion of the
organi c group represented by the general fornmula (2)
anong the structures constituting R, nsis O or 1, ns is
1 or 2, and V independently represents a hydrogen atom
or a connection portion,
*RB-c=Cc-R*" *RB-c=CRA 2)

H H
wherein * represents a site bonded with the oxygen atom

RB represents a divalent organic group having 1 to 10
carbon atons, and RA represents a hydrogen atomor a

nonoval ent organic group having 1 to 10 carbon atons,

o O OO OO

wherein * represents a bondi ng arm

@)

wherein W, W, Y, and ni1 are as defi ned above,

i T T TR
- |-z —R* ) (A-8)
3 e et md
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wherein mg and my represent 1 or 2; Z represents either a
single bond or the structure represented by the
follow ng general fornula (5); and RX is any one of the

structures represented by the follow ng general formula

(6).

e} O = Ra Re = Re S Sy
Z= G *7$7* . *jR'—* *—1—\ /—'»* * 0—1/@ O—= (5)
0 b Ry R¢ |

wherein * represents a bonding arm | represents an
integer of 0 to 3; Ra to R each independently represent
a hydrogen atom or an optionally fluorine-substituted

al kyl group having 1 to 10 carbon atonms, an optionally
fluorine-substituted phenyl group, or an optionally
fluorine-substituted phenyl ethyl group, and R« and R, may
be bonded to each other to forma cyclic conpound,

OH Q,
ji o) 0 [/KJOﬂ%

R*= *—O/j.(H\O Q4 ,,=)J\C)/\ﬂo)J\Q1 *+—N o (6)
OH Q,

wherein * represents a site bonded with the aromatic
ring; Q. is a linear saturated hydrocarbon group having 1
to 30 carbon atons, or the structure represented by the

foll ow ng general fornula (7),

«—| ) )

wherein * represents a site bonded with the carbonyl
group; R represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a

relationship e+f=1 and 0.1<£f<£0.9, wherein “e” represents
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t he proportion of the hydrogen atom and “f” represents

t he proportion of the organic group represented by the
general formula (2) anmong the structures constituting R;
R represents a |linear or branched hydrocarbon group
having 1 to 10 carbon atons, a hal ogen atom a nitro
group, an am no group, a nitrile group, an

al koxycar bonyl group having 1 to 10 carbon atons, or an
al kanoyl oxy group having 1 to 10 carbon atons; n3 and ns
are each an integer of 0 to 7 that represents the nunber
of substituents on the aromatic ring, provided that n3 +
ng is O or nore and 7 or less; and ns represents 0 to 2,

RMp

(ORa)ﬂ

X
42 J (A-5)

wherein R! represents a saturated nonoval ent organic
group having 1 to 30 carbon atons or an unsaturated
nonoval ent organic group having 2 to 30 carbon atons; X
Is a divalent organic group having 1 to 30 carbon atons;
and Ra represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a
relationship e+f=1 and 0.1<f<0.9, wherein “e” represents
t he proportion of the hydrogen atom and “f” represents
the proportion of the organic group represented by the
general formula (2) anong the structures constituting Ry
pis an integer of O to 5, i1 is an integer of 1 to 6;
p+q: is an integer of 1 or nore and 6 or less; and (g2 is
0.

[ Claim 2] The wafer edge protection filmform ng method
according to claim 11, wherein the resin (A is an

aromatic ring-containing resin having a hydroxyl group
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and an organic group represented by the foll ow ng
general formula (1A), and the ratio of the nunber of the
hydr oxyl groups to the nunmber of the organic groups
represented by the general fornmula (1A) satisfies a
relationship c+d=1 and 0.1<d<0.9 wherein “c” represents
the proportion of the hydroxyl group and “d” represents
t he proportion of the organic group represented by the

general formula (1A).

* -0 x —O
N = aw

wherein * represents a bonding site.

[ Claim 3] The wafer edge protection filmform ng nmethod
according to claim 11, wherein the resin (A) is a
conpound having a ratio MV Mh (i.e., dispersity) in a
range of 1.00<Mw/Mn<1.25, the Mw/Mn being a ratio of the
wei ght average nol ecul ar wei ght Mw to the nunber average
nmol ecul ar wei ght Mh on pol ystyrene basis according to

gel perneation chromatography.

[ Cl ai m 4] The wafer edge protection filmform ng nmethod
according to claim 11, wherein the resin (A) is a polynmer
havi ng a wei ght average nol ecul ar wei ght on pol ystyrene
basis according to gel perneation chromatography of
1,000 to 12, 000.

[ Cl ai m 5] The wafer edge protection filmform ng nmethod
according to claim1l, wherein the content of the resin
(A) in the conposition for formng a protection filmis

10% by mass or nore.

[ Cl aim 6] The wafer edge protection filmform ng nmethod
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according to claim 11, wherein the conposition for
formng a protection filmfurther conprises one or nore
of a crosslinking agent, a high boiling point solvent, a

surfactant, an acid generator, and a plasticizer.

[Claim 7] The wafer edge protection filmform ng nmethod
according to any one of claims 1 to 6, wherein, in the
step (i), in addition to the peripheral edge on the
surface side of the substrate, the conposition for
formng a protection filmis applied also to the

peri pheral edge on the backside of the substrate,

t hereby formng the protection filmalso on the

peri pheral edge on the backside of the substrate in the

step (ii).

[ Cl ai m 8] The wafer edge protection filmform ng nmethod
according to any one of clainms 1 to 6, wherein the
coating in the step (i) is performed using a spin
coating nethod, and the protection filmis not formed on
areas other than the peripheral edge on the surface side
of the substrate and the peripheral edge on the backsi de

of the substrate.

[Claim 9] The wafer edge protection filmform ng nmethod
according to any one of clains 1 to 6, wherein, in the
step (ii), the applied conposition for form ng a
protection filmis cured by heat treatnent at a
tenperature of 100°C or nore and 800°C or less for 10
seconds to 7,200 seconds.

[Claim 10] A patterning process for formng a protection
filmon a peripheral edge of a substrate to be processed
on which a filmwith a pattern is fornmed, and formng a
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pattern on the substrate to be processed, the patterning
process conprising the steps of:

(I-1) applying a conposition for formng a protection
filmconprising an aromatic ring-containing resin (A
having at | east one of the constituent units represented
by the follow ng general fornmulae (A-1), (A-2), (A-3),
(A-4), and (A-5) and a solvent to a peripheral edge of a
substrate to be processed on which a filmwth a pattern
I's formed,

(I-2) curing the applied conposition for formng a
protection filmby a heat treatnent or optical
irradiation to forma protection filmon the peripheral
edge of the substrate;

(I-3) formng a pattern on the substrate to be processed
by dry etching while using the filmwith a pattern as a

mask; and

(I-4) renmoving the protection film

(A-2)

wherein W and W each independently represent a benzene
ring or a naphthal ene ring, and hydrogen atonms in the
benzene ring and the naphthal ene ring are optionally
substituted with a hydrocarbon group having 1 to 6
carbon atons; Ra represents a hydrogen atom or an organic
group represented by the follow ng general formula (2),
and satisfies a relationship e+f=1 and 0.1<£f£0.9,

wherein “e” represents the proportion of the hydrogen
atomand “f” represents the proportion of the organic
group represented by the general fornula (2) anong the

structures constituting Re; Y is a group represented by
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the follow ng general formula (3); ni1is 0O or 1; n2is 1
or 2; and V independently represents a hydrogen atom or

a connection portion,

a —Z 'l_o ORa
( /(/ n5 (A-3)
~5d ,/
n4

V

wherein Zi1 is a group represented by the follow ng
general formula (4), and Re represents a hydrogen atom or
an organic group represented by the foll owi ng general
formula (2) and satisfies a relationship e+f=1 and
0.1<f£0.9, wherein “e” represents the proportion of the
hydrogen atom and “f” represents the proportion of the
organi c group represented by the general fornula (2)
anong the structures constituting R, ns is 0 or 1, ns is
1 or 2, and V independently represents a hydrogen atom
or a connection portion,
*RB-c=C-R* *RB-c=CRA 2)

H H
wherein * represents a site bonded with the oxygen atom

RB represents a divalent organic group having 1 to 10
carbon atonms, and RA represents a hydrogen atomor a

nonoval ent organic group having 1 to 10 carbon atons,

o O OO OO

wherein * represents a bondi ng arm

)

wherein W, W, Y, and n; are as defi ned above,
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wherein mg and nmy represent 1 or 2; Z represents either a

single bond or the structure represented by the
foll ow ng general fornula (5); and RX is any one of the

structures represented by the follow ng general formnula

(6),

(o] e} Ra Re = Re RN
_ ] 1] i i o
R L S S By (= RS
) Ry R¢ i

wherein * represents a bonding arm | represents an
integer of 0 to 3; Rato R each independently represent
a hydrogen atom or an optionally fluorine-substituted

al kyl group having 1 to 10 carbon atons, an optionally
fluorine-substituted phenyl group, or an optionally
fluorine-substituted phenylethyl group, and R. and R, may

be bonded to each other to forma cyclic conpound,

OH Q,
o 0 0 [/Lvﬁ
py ﬁ%

R=  »—0" 07 . Aoota, N ®)

O
OH OH \\fo%
OH Qy

wherein * represents a site bonded with the aromatic
ring; Q is a linear saturated hydrocarbon group having 1
to 30 carbon atons, or the structure represented by the

foll ow ng general fornula (7),

*—] ) @

wherein * represents a site bonded with the carbonyl
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group; R represents a hydrogen atom or the organic group

represented by the general formula (2), and satisfies a

AN} 44

relationship e+f=1 and 0.1<f<0.9, wherein “e” represents
t he proportion of the hydrogen atom and “f” represents
the proportion of the organic group represented by the
general formula (2) ampbng the structures constituting R;
R represents a |linear or branched hydrocarbon group
having 1 to 10 carbon atonms, a hal ogen atom a nitro
group, an am no group, a nitrile group, an

al koxycarbonyl group having 1 to 10 carbon atons, or an
al kanoyl oxy group having 1 to 10 carbon atons; n3z and nas
are each an integer of 0 to 7 that represents the nunber
of substituents on the aromatic ring, provided that ns +

ng is O or nore and 7 or less; and ns represents 0 to 2,

J (A-D)

wherein R! represents a saturated nonoval ent organic
group having 1 to 30 carbon atons or an unsaturated
nonoval ent organic group having 2 to 30 carbon atons; X
is a divalent organic group having 1 to 30 carbon atons;
and Ra represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a

ANY 44

relationship e+f=1 and 0.1<f<0.9, wherein “e” represents
t he proportion of the hydrogen atom and “f” represents
the proportion of the organic group represented by the
general formula (2) ampbng the structures constituting Ry
pis an integer of 0 to 5; g1 is an integer of 1 to 6;
p+g: is an integer of 1 or nore and 6 or less; and Q2 is

0.
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[Claim 11] A patterning process for formng a protection
filmon a peripheral edge of a substrate to be
processed, and formng a pattern on the substrate to be
processed, the patterning process conprising the steps
of :

(I'l-1) applying a conposition for formng a protection
filmconprising an aromatic ring-containing resin (A
having at | east one of the constituent units represented
by the follow ng general fornmulae (A-1), (A-2), (A-3),
(A-4), and (A-5) and a solvent to a peripheral edge of a
substrate to be processed;

(I'1-2) curing the applied conposition for formng a
protection filmby a heat treatnent or optical
irradiation to forma protection filmon the peripheral
edge of the substrate to be processed,;

(I'1-3) formng a resist upper layer filmpattern on the
substrate to be processed and form ng a pattern on the
substrate to be processed by dry etching while using the
resi st upper layer filmpattern as a mask; and

(I'1-4) renoving the protection film

(A-2)

wherein W and W each independently represent a benzene
ring or a naphthal ene ring, and hydrogen atons in the
benzene ring and the naphthal ene ring are optionally
substituted with a hydrocarbon group having 1 to 6
carbon atons; Ra represents a hydrogen atom or an organic
group represented by the follow ng general fornula (2),
and satisfies a relationship e+f=1 and 0.1<f<£0.9,

wherein “e” represents the proportion of the hydrogen
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atom and “f” represents the proportion of the organic
group represented by the general fornula (2) anong the
structures constituting Re; Y is a group represented by
the follow ng general formula (3); ni1is 0O or 1; n2is 1
or 2; and V independently represents a hydrogen atom or

a connection portion,

R? —2170 OR® )
S /(/ n5 (A-S)
L /f
n4d

V

wherein Z1 is a group represented by the foll ow ng
general formula (4), and Ra represents a hydrogen atom or
an organic group represented by the foll ow ng general
formula (2) and satisfies a relationship e+f=1 and
0.1£f£0.9, wherein “e” represents the proportion of the
hydrogen atom and “f” represents the proportion of the
organi c group represented by the general fornmula (2)
anong the structures constituting R, nsis O or 1, ns is
1 or 2, and V independently represents a hydrogen atom
or a connection portion,
*RB-c=cR* *RB-c-CRA 2)

H H
wherein * represents a site bonded with the oxygen atom

RB represents a divalent organic group having 1 to 10
carbon atons, and RA represents a hydrogen atomor a

nonoval ent organic group having 1 to 10 carbon atons,

o O OO OO

wherein * represents a bondi ng arm
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@)

wherein W, W, Y, and ni1 are as defi ned above,

wherein mg and nmy represent 1 or 2; Z represents either a

single bond or the structure represented by the
follow ng general fornula (5); and RX is any one of the

structures represented by the follow ng general formnula

(6).

(o] e} a Re = Re RN
7= * C”) * * § * *—FL—\ /ii»* * 0—1/@ O—=x 5
Q O d f |

wherein * represents a bonding arm | represents an
integer of 0 to 3; Ra to R each independently represent
a hydrogen atom or an optionally fluorine-substituted

al kyl group having 1 to 10 carbon atonms, an optionally
fluorine-substituted phenyl group, or an optionally
fluorine-substituted phenylethyl group, and R. and R, may
be bonded to each other to forma cyclic conpound,

OH Q,
ji 0 0 [/KJOﬂ%
R +—0 07, oot N ®)
OH OH

0
OH Q

wherein * represents a site bonded with the aromatic
ring; Q is a linear saturated hydrocarbon group having 1
to 30 carbon atons, or the structure represented by the

foll ow ng general fornula (7),
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OR )na

*— ) 7)

nS [ﬁ )
n4

wherein * represents a site bonded with the carbonyl
group; R represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a
relationship e+f=1 and 0.1<£f<£0.9, wherein “e” represents
t he proportion of the hydrogen atom and “f” represents

t he proportion of the organic group represented by the
general formula (2) anong the structures constituting R;
R represents a |linear or branched hydrocarbon group
having 1 to 10 carbon atons, a hal ogen atom a nitro
group, an amno group, a nitrile group, an

al koxycar bonyl group having 1 to 10 carbon atons, or an
al kanoyl oxy group having 1 to 10 carbon atonms; n3 and ns
are each an integer of 0 to 7 that represents the nunber
of substituents on the aromatic ring, provided that n3 +

nsa is 0 or nore and 7 or less; and ns represents 0 to 2,

RMp

(ORa)ﬂ

X
Fq2 J (A-5)

wherein R! represents a saturated nonoval ent organic
group having 1 to 30 carbon atons or an unsaturated
nonoval ent organic group having 2 to 30 carbon atons; X
Is a divalent organic group having 1 to 30 carbon atons;
and Ra represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a

relationship e+f=1 and 0.1<£f<£0.9, wherein “e” represents
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t he proportion of the hydrogen atom and “f” represents

t he proportion of the organic group represented by the
general formula (2) anong the structures constituting Ry
pis an integer of 0 to 5; g1 is an integer of 1 to 6;
p+q: is an integer of 1 or nore and 6 or less; and g2 is
0.

[Claim 12] The patterning process according to claim 10
or 11, wherein, in the step (1-1) or (I1-1), in addition
to the peripheral edge on the surface side of the
substrate, the conposition for formng a protection film
is applied also to a peripheral edge on the backsi de of

t he substrate, thereby form ng the protection filmalso
on the peripheral edge on the backside of the substrate
in the step (1-2) or (11-2).

[Claim 13] A conposition for formng a protection film
to be used for formng a protection filmon a periphera
edge of a substrate, conprising:

an aromatic ring-containing resin (A) having at | east

one of the constituent units represented by the
foll ow ng general fornulae (A-1), (A-2), (A-3), (A-4),
and (A-5): and

a sol vent,

(A-D)

wherein W and W each independently represent a benzene
ring or a naphthal ene ring, and hydrogen atons in the
benzene ring and the naphthal ene ring are optionally
substituted with a hydrocarbon group having 1 to 6
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carbon atons; Ra represents a hydrogen atom or an organic
group represented by the follow ng general fornula (2),
and satisfies a relationship e+f=1 and 0.1<f<£0.9,

wherein “e” represents the proportion of the hydrogen
atom and “f” represents the proportion of the organic
group represented by the general fornmula (2) anong the
structures constituting Re; Y is a group represented by
the follow ng general fornula (3); niis O or 1; n2is 1
or 2; and V independently represents a hydrogen atom or

a connection portion,

R? —2170 OR® )
- //,ﬁ’ B (A-3)
L /f
n4d

V

wherein Z1 is a group represented by the foll ow ng
general formula (4), and Ra represents a hydrogen atom or
an organic group represented by the foll ow ng general
formula (2) and satisfies a relationship e+f=1 and
0.1£f£0.9, wherein “e” represents the proportion of the
hydrogen atom and “f” represents the proportion of the
organi c group represented by the general fornmula (2)
anong the structures constituting R, nsis O or 1, ns is
1 or 2, and V independently represents a hydrogen atom
or a connection portion,
*RB-c=Cc-R* *RB-c=CRA 2)

H H
wherein * represents a site bonded with the oxygen atom

RB represents a divalent organic group having 1 to 10
carbon atons, and RA represents a hydrogen atomor a
nmonoval ent organic group having 1 to 10 carbon atons,

o O OO OO

wherein * represents a bondi ng arm
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@)

wherein W, W, Y, and ni1 are as defi ned above,

wherein mg and nmy represent 1 or 2; Z represents either a

single bond or the structure represented by the
follow ng general fornula (5); and RX is any one of the

structures represented by the follow ng general formnula

(6).

(o] e} a Re = Re RN
7= * C”) * * § * *—FL—\ /ii»* * 0—1/@ O—=x 5
Q O d f |

wherein * represents a bonding arm | represents an
integer of 0 to 3; Ra to R each independently represent
a hydrogen atom or an optionally fluorine-substituted

al kyl group having 1 to 10 carbon atonms, an optionally
fluorine-substituted phenyl group, or an optionally
fluorine-substituted phenylethyl group, and R. and R, may
be bonded to each other to forma cyclic conpound,

OH Q,
ji 0 0 [/KJOﬂ%
R +—0 07, oot N ®)
OH OH

0
OH Q

wherein * represents a site bonded with the aromatic
ring; Q is a linear saturated hydrocarbon group having 1
to 30 carbon atons, or the structure represented by the

foll ow ng general fornula (7),
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OR )na

*— ) 7)

nS [ﬁ )
n4

wherein * represents a site bonded with the carbonyl
group; R represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a
relationship e+f=1 and 0.1<£f<£0.9, wherein “e” represents
t he proportion of the hydrogen atom and “f” represents

t he proportion of the organic group represented by the
general formula (2) anong the structures constituting R;
R represents a |linear or branched hydrocarbon group
having 1 to 10 carbon atons, a hal ogen atom a nitro
group, an amno group, a nitrile group, an

al koxycar bonyl group having 1 to 10 carbon atons, or an
al kanoyl oxy group having 1 to 10 carbon atonms; n3 and ns
are each an integer of 0 to 7 that represents the nunber
of substituents on the aromatic ring, provided that n3 +

nsa is 0 or nore and 7 or less; and ns represents 0 to 2,

RMp

(ORa)ﬂ

X
Fq2 J (A-5)

wherein R! represents a saturated nonoval ent organic
group having 1 to 30 carbon atons or an unsaturated
nonoval ent organic group having 2 to 30 carbon atons; X
Is a divalent organic group having 1 to 30 carbon atons;
and Ra represents a hydrogen atom or the organic group
represented by the general formula (2), and satisfies a

relationship e+f=1 and 0.1<£f<£0.9, wherein “e” represents
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t he proportion of the hydrogen atom and “f” represents
t he proportion of the organic group represented by the
general formula (2) anong the structures constituting Ry
pis an integer of 0 to 5; g1 is an integer of 1 to 6;

p+q: is an integer of 1 or nore and 6 or less; and g2 is
0.



