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A polymer capable of increasing alkali solubility under the action of acid, as a base resin is blended with
a copolymer comprising recurring units derived from acenaphthylene, indene, benzofuran or benzothiophene
and fluorine-containing recurring units, as a polymeric additive to formulate a resist composition. The
photoresist film formed using the resist composition is effective for minimizing outgassing therefrom during
the EUYV lithography.

The resist film has a hydrophilic surface and is effective for suppressing formation of blob defects after

development.
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A polymer capable of increasing alkali solubility under the action of acid,
‘ as a base resin is blended with a copolymer comprising recurring units derived
from acenaphthylene, indene, benzofuran or benzothiophene and
fluorine-containing recurring units, as a polymeric additive to formulate a resist
composition. The photoresist film formed using the resist composition is

effective for minimizing outgassing therefrom during the EUV lithography.
The resist film has a hydrophilic surface and is effective for suppressing

formation of blob defects after development.
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REYI2(Polymer 2)
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CF;
OH OH

CF,

Polymer 2
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REY3(Polymer 3)
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® 43 ERE (Mw/Mn)=1.69

W, U0,
oo

cFy

F,C.

2 CF, 0O~ OH

!
CF,H _
Polymer 3
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REY4(Polymer 4)
- A FEMw)=8,000
5384 EE (Mw/Mn)=1.80
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F3C+CFZH

Polymer 4
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REYN5(Polymer 5)
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ﬁj\%ﬁf# (Mw/Mn)=1.74
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F
F
O
CF3
Polymer S
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e L.
¢ I
\\ﬁcg
CF

3
Polymer 6
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RET(Polymer 7)
T (Mw)=6,800
SEUE (Mw/Mn)=1.65
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F3C” | “CF; 0~ TOH
N OH

Polymer 8
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(§§;%OJ éiilgios

|
0=$=0
CF;

Polymer 9
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REH)10(Polymer 10)
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4380 (Mw/Mn)=1.88

F.C CF
3 OH 3

Polymer 10
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RE%)11(Polymer 11)
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é i 0.7 % jO 0.3
F;C | CF
3“ om 2

Polymer 11
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REY12(Polymer 12)
3 FEMw)=6,300
SN (Mw/Mn)=1.93

é i 0.7 % js 0.3
F3C CF
3 OH 3

Polymer 12

[0127]
REY13(Polymer 13)
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0”0 0O 0 o 0 j)\ 0
}w re”

0 SO5”
> * O

0.30 T\ 0.20 w 0.40 tﬁ\}mo
0O O 0) 6) 0 0
e ?} | l [ :lg 0
OH 0
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F3C” CF,

SOy
O5)

ﬁ\} 0.30 @ 0.20 @ 0.40 T\ 0.10

[0130]
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SERHEREY 1

Mw 6,700
Mw/Mn 1.58

JERHERE 2

Mw 6,900
Mw/Mn 1.68

SEEHZREY 3

Mw 6,200
Mw/Mn 1.81
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OH

[0131]

‘%ﬁ\ 0.20 0.20
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SERHEREY) 4

Mw 7,200
Mw/Mn 1.52

SEREREY 5

Mw 5,200
0 Mw/Mn 1.61
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PGMEA : N i ik 7 BEES
PGME : N _EZEE EA R

CyH : A
FC-4430 : wAFENEIER] - F3MR)/ A RIS
[0133]
[=2]
| PEBIfE B FRIRARAT LWR
(C) (mJ/ cm?) (nm) (nm)
SEEEAAREL 90 15 17 4.0
SEREAA L2 85 16 18 4.3
SRR 85 17 17 3.9
StREFA R4 85 17 17 3.8
SEREAAHELS 85 15 16 5.0
SERHALHL6 90 15 17 4.2
SErEATRL7 90 15 17 4.3
SEREAHELS 90 15 17 4.0
SEREAA LS 90 15 17 4.0
SERBAAEEF10 90 15 17 4.0
SEREAARILL 90 15 17 4.1
SEREA R 2 90 15 17 4.0
SERE AL 3 90 15 17 4.1
SEREAAEL1 4 90 16 17 4.1
SERHAAHEELS 90 17 17 4. 2
SEREAAELL 6 90 15 17 4.3
SEREAA L7 90 15 17 4.6
FEBOEREA R 90 15 20 6.0
[0134])
[5%3]
PEBIRLEE SRR
(C) (nm)
SERHAA R 90 1.0
25wz %y 2D 90 2.5
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