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Development of three-dimensional fabrication method using high-density ion beam

Ohtake, Naoto
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Purpose of this research is development of next generation three-dimensional
fabrication technology using high-density ion beam. High-density plasma was generated by arc discharge,
carbon ions are extracted from plasma, further to develop a deposition apparatus capable of converging
ion beam by using electrostatic lens. Carbon was deposited on Si substrate. By calculating electric field
in the vicinity of the electrostatic lens by the finite difference method, trajectory of the charged
particles were predicted successfully. Based on the simulation results, electrostatic lens was designed,
manufactured, and placed in a deposition apparatus. lon beam (area 1100mm2 in initial condition) was
converged up to 166 mm2 when coil current was 0.1 A_ Hard carbon film was deposited at irradiated area of
the ion beam. These results led us to the suggestions that it is possible to creation three-dimensional
shape using high-density ions.
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R. =300mm, B =10mT,v = 2.1m/s,
v, =v/V2,v, =v/V/2,q=1.60"C,

m. =1.99x10%°kg,

m. =9.11x10 kg
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