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Recently, focused jon beam (FIB) applications have been investigated for the modification of
VLS circuit, the MEMS processing, and the localized ion doping. A multi aperture FIB system has
been introduced as the demands of FIB applications for high speed and large area processing
increase. A liquid metal ion source has probiems, a large angular divergence and a metal
contamination into a substrate. In this study, a gas ion source was introduced to replace a liquid
metal jon source. The gas ion source generated inductively coupled plasma (ICP) in a quartz
tube (diameter: 45 mmy). Ar gas fed into the quartz was ionized by a 2 turned radio frequency
antenna. The Ar ions were extracted by 2 extraction grids. The maximum extraction voltage was
10 kV. A numerical simulation was used to optimize the design of extraction grids and to predict
an jon trajectory. As a result, the maximum ion current density was 38 mA/em’ and the spread of
ion energy was 1.6 % for the extraction voltage.
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€)= vacuum permittivity [F/m]

e = electron charge {C]

M = ion mass [kg]

V= extraction voltage [V]

d = electrode gap [m]

A =ion current collecting area [m’]

@ = potential of retarding grid

F(v) = jon velocity distribution function

1(®) = ion current measured at Faraday cup as a function
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Fig. 1 Image(left) and schematic (right) of ICP source
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Fig; 2 Simulation result of ion trajectory. [Dimension: mm]
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Fig. 3 lon current density as a function of extraction
voltage
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Fig. 4 FWHM of ion energy distribution function
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Fig. 5 10 keV Ar ion manufacturing result measured by
3D optical surface profiler(zygo, Newview ™).
Depth; 380 nm, width; 7 pm, manufacturing time;

30 min
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