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Exposure Development

Beam part

Pillar part

Two-time irradiation by changing beam energy 3-D
,
 structure

1st: 3.0MeV 2nd:1.2MeV

50μm
polymer film

(resist)

Si Si

The pillar parts are cross-linked by 
irradiation with 3 MeV focused proton 
beams.

The beam part is cross-linked by 
irradiation with 1.2 MeV focused 
proton beams.

The 3-D, structure was fabricated by 
removing the non-irradiated parts using a 
developer of isopropyl alcohol.

(a)

5μm 20μm

(b)
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