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This research aims to develop an eco-friendly, water de-
velopable, glucose-based resist materials in Extreme Ul-
traviolet (EUV) and Electron Beam (EB) lithography that
will improve traits of the resist material, does not use al-
kaline developer agents and organic solvents, for achiev-
ing simplification of wastewater treatment processes. The
research progress of eco-friendly water and alcohol devel-
opable processes were reported. The future generation of
development using the eco-friendly, innovative and unique
micromachining materials is expected to contribute to the
energy efficiency in the manufacturing process of the latest

electronic devices and differentiation of electronic technol-
ogy.
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Figure 1. Ecofriendly water and ethanol devel-
opable processes in EUV and EB lithography

using biomass resist materials.
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Figure 2.

(a) Chemical structures of base polymers in negative-tone biomass resist material, hardmask

layer, and underlayer. (b1) Pillar patterns and (b2) line patterns of negative-tone biomass resist material.
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Figure 3. (a) Chemical structure of base poly-
mers in positive-tone biomass resist material.
(bl) Line patterns and (b2) hole patterns of

positive-tone biomass resist material.

EB film thickness shrinkage (%)

Figure 4. Film shrinkages of thickness of re-
sist materials in EB irradiation processes (Copy-
right AIP Publishing, Satoshi Takei et al., AIP
adv., 5 (2015) 077141).
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Figure 5. Calculated linear absorption coeffi-
cients of resist materials at EUV exposure wave-
lengths of 6.7 nm and 13.5 nm (Copyright The
Japan Society of Applied Physics, Satoshi Takei
etal., Jpn. J. Appl. Phys., 53 (2014) 116505).
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