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Development of Micro Plasma Electrode using Focused Ion Beam

Hon-Zong Choi*, Eun-Goo Kang*, Seok-Woo Lec*, Won-Pyo Hong#

ABSTRACT

The application of focused ion beam (FIB) technology in micro/nano machining has become increasingly
popular. Its use in micro/nano machining has advantages over contemporary photolithography or other micro/nano
machining technologies such as small feature resolution, the ability to process without masks and being

accommodating for a variety of materials and geometries.

In this research, fabrication of micro plasma electrode was carried out using FIB. The one of problems of
FIB-sputtering is the redeposition of material including Ga+ ion source during sputtering process. Therefore the
effect of the redeposition was verified by EDX. And the micro plasma electrode of copper was fabricated by

FIB.
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Fig. 1 lon Beam (SMI8800, SEIKO, Japan)
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Table 1 Specifications of ion optical system

lon Source Ga' LMIS
Lens 2 lens electrostatic
Astigmatic .
. 8 pole electrostatic
Correction
XY deflection Electrostatic
Blanking Electrostatic
Aperture Adjustable(5 settings)
by 5kV st
Accelerated Y Steps
(20kV-50kV)
Voltage
(30kV recomm.)
Magnification 100x - 80000x
. 0.03m
Resolution .
(with acc. vol. at 30kV)

Table 2 Specifications of system

Main |1000l/sec Magnetic levitation TMP
Chamber| 340(50Hz)/410(60Hz)l/min RP
Evacuation| Ion 2001/sec Magnetic levitation TMP
System | Source 340(50Hz)/290(60Hz)l/min RP
Sub _
501/sec Noncontact levitation TMP
Chamber
. 5% 107 torr or less
Main 3% 107 torr or less
Chamber (, -
using liquid N2 trap)
Ultimate
Vacuum lon 5% 107 torr or less
Chamber
Sub 5% 10 torr or |
Chamber orr or less
3. ojo|3 = FF JIE
3.1 Y =H

vlola2 FetzEntg AFAES A3 V1S
oA B 289 2L 4B EANY ABE

177

Aol H4 A7Z|AYGE FES A FIBE o] &%
& §4& AFetanzx s ALgE R e
HAFL 10 AAoy, Hlo]AR GlassE AHE31H
t} 7}F A}o]ZE 2x50imo] W, Table 3o FIBS] &
Sol Wed 7|8 z2Ad B SARL YR
o0 Table 4% ulo]AE AZAFE Y3 48 =
AES Jehdiid.

Table 3 Operating conditions of FIB

Ion beam source Ga’
Accelerated Voltage 20kV
Vacuum Ton chamber : 1x 107 Torr
Main chamber : 1x 10°® Torr
Aperture size ¢ 100 /m
Magnification 1000x

Table 4 Scan speed and time conditions

Scan peed (sec/frame) Scanning time
(second)
Test I 0.2 600
Test 11 0.2 1200
Test I11 0.2 1800
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Fig. 3(a)Photograph of FE-SEM (Test I)

Fig. 3(b)Photograph of FE-SEM (Test II)
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Fig. 3(c)Photograph of FE-SEM (Test III)
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Table 5 EDX measurement results

1 2 3
Element Weight(%) | Weight(%) | Weight(%)
O 68.23 67.28 66.51
Si 24.54 25 25.79
Ga -0.79 5.36 5.6
In 5.39 0.5 0.3
Sn 2.64 1.86 1.8
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Fig. 4 Element distributions according to locations by
EDX (Test III)
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Fig. 5 Photograph of FE-SEM of micro plasma
electrode consisting of copper
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