SIEFEI|AAR| 2004 EANSUL =2E pp.482~486

Development of Nano Machining Technology using Focused Ion Beam

Hon-Zong Choi*, Eun-Goo Kang', Seok-Woo Lee", 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. This paper presents that the recent development
and our research goals in FIB nano machining technology are given. The emphasis will be on direct milling, or
chemical vapor deposition techniques (CVD), and this can distinguish the FIB technology from the
contemporary photolithography process and provide a vital alternative to it. After an introduction to the
technology and its FIB principles, the recent developments in using milling or deposition techniques for making
various high-quality devices and high-precision components at the micro/nano meter scale are examined and
discussed. Finally, conclusions are presented to summarize the recent work and to suggest the areas for
improving the FIB milling technology and for studying our future research.
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2.1 Focused Ion Beam #HH]
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Fig. 1 Photograph of Focused Ion Beam
(SM18800, SEIKO, Japan)

Table 1 Specifications of ion optical system

107 -10%torr H £ 9] AFE 9| §37} 7Hs 3t 0] 3
o] Wu|7L5x107"or HER 1Y W WITL ¥
A&k, vl HeE 5x107"torr FEo|t}.

Table 3 Specifications of evacuatien ventilation system

Main |1000 ¢ /sec Magnetic levitation TMP
Chamber |340(50Hz)/410(60Hz) # /min RP

Evacuation| Ion [200 ¢ /sec Magnetic levitation TMP
System | Source [340(50Hz)/290(60Hz) # /min RP

Sub

Chamber 50 ¢ /sec Noncontact levitation TMP

Items Specifications
Jon Source Gat+ LMIS
Lens 2 lens electrostatic
Astigmatic Correction 8 pole electrostatic
XY deflection Electrostatic
Blanking Electrostatic
Aperture Adjustable(5 settings)
by SkV steps
Accelerated Voltage (20kV-50]Z,V) (30kVprecomm.)
Magnification X100 - X80,000
. 0.03pm
Resolution (with acc. vol. at 30kV)

Table 2& o] $ Aol ] T AF-S Lre L gle
of, A= X, Y, Z,0, Titinge. 2 £ 5&08 A
o] glt}. o}$H &= 200x200x20mmo| v, E &%
F¥um A = ojc}.

Table 2 Specifications of sample drive system

Stroke Resolution | Max. Feedrate
200mm 0.125unvstep | Smm/sec
200mm 0.125unvstep | Smmv/sec
20mm 0.5pnvstep 2.5mnv/sec

360° 0.0013%/step
60° 0.0001%/step

- | @IN =] X

Table 3& 712 Auye) AFTHE ¢ Aoz

Main |5x10"7torr or less
Chamber |(3x10™"torr or less using liquid N, trap)

Ion

—7
Chamber 5%10” "torr or less

Ultimate

Vacuum Electron

Gun |1x103torr or less(SE)
Chamber

Sub

—6
Chamber 5x10"°torr or less
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Fig. 2 Schematic diagram of a two-lens FIB system
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Fig. 4 Schematic diagram of FIB sputtering
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Fig. 5 Scanning procedures with arrows indicating scanning
direction
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