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Recent Innovations in ArF Sumiresist®
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Ichiki TAKEMOTO

Kunishige EpaMATSU

With increasing development of electronic equipments in the highly information-oriented society, the litho-

graphy has been making significant advancement. As a result, photoresists that play a critical role in lithogra-

phy are required high-performance functions to control the feature size, line width roughness (LWR) and

defects. We have been developing ArF photoresists since 1996, and led to commercialize the ArF photoresist,

PAR-101 in 1997. As critical dimensions get smaller, much effort has been continued to create innovative

materials and to optimize photolithography process conditions. The series of ArF Sumiresist® is evolving to

fill all sorts of demands in the ArF photoresist market.
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PBGEE  Sumiresist®PAR-855 top view SEM image
(70 nm Line & Space patterns, 140 nm
pitch)
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BGEEME Micro bridge defect (Top view SEM image,
100nm Line & Space patterns)
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BGEENE Cross-section SEM image of Sumiresist®PAR-855
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1N The characteristics of the methacrylate
polymers

Polymer Monomers Muw PD Tg(°C)

MHGB  MAMA/HAMA/GBMA 9400 1.59 188
Resinl AMAMA/HAMA/GBMA 11700 1.66 156
Resin2 PMAMA/HAMA/GBMA 11700 1.84 137
Resin3 BMAMA/HAMA/GBMA 14400 2.02 105
Resin4 ~VMAMA/HAMA/GBMA 13400 1.86 96

CHs3 CH3
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CH2=C —CO2 CH2=C —CO2(CH2)nCO2
MAMA n=1:AMAMA
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Methacrylate Monomers

MHGB Resin 1 Resin 2

BEEEEN  Comparison of 150nm 1: 1 L/S of resists
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BGEEXE  Correlation of Tg with the number of car-
bon atoms
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IEEELN  Comparison of 180nm 1: 0.5 and 1 : 3 contact holes of resists
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150nm Hole/600nm Pitch

165°C/60sec 170°C/60sec

No bake 160°C/60sec
IEEEEN Thermal flow of contact holes with Resin 1
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IEEEEE  CD change after thermal flow of Resin 1
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L/S Dense(Metal) + Trench

PAR-700

Iso, Semi-Dense (Poly) + trench

300-200nm F.T.
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New Dry / Immersion
Low leaching chemical

180-130nm F.T.

L/S & trench
PAR-855
150nm F.T. PAR-856
PARIMS50 |
150-200nm F.T.

For implantation

PAR-101
PAR-730

Implant 330nm F.T.
On high
reflective
substrate 1500nm F.T.

AX-5243

Hole, Via

IEEEEN  Sumitomo positive tone ArF resist lineup
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P | PARS35 500nm FT.
AJ-6131 350nm F.T.

AJ-7891 180nm F.T.
Thermal flow process

AJ-3144 p| CH/Via

-7332
/’ A

150-220nm F.T.

CH/Via
PAR-824
300nm F.T.

PAR-823

250-200nm F.T.
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