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Design and Manufacturing of Focused Ion Beam Machining System

C.W. Park*, JH. Lee’, JH. Choi™, SM .Yu

{ Abstract 1?

of each elements.

This paper describes the design and manufacturing of a focused-ion-beam machining system which can make small
features of nano size. We use a SIMION simulator in order to obtain the design data of an ion column. The simulation
result shows that the focal length of ion beam decreases as the applied voltage of object lens increases. Finally, we obtained

the good images of a mesh of 50 micrometers by using the adjustment of applied voltage, acceleration power, and dimension

' Key Wonds : Focused ion beam, Machine design, Liquid Metal [on Source, Electrostatic lens, SIMION simulator, Image.
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Fig. 2 Schematic diagram of ion column
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Scinttilator image Signal

Fig. 4 Schematic diagram of image processing system
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Fig. 5 Results of design parameters at 12kV
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Fig. 6 Results of design parameters at 15kV
(ALA2:TfE- 24 o]2ulo] AE2FE Ylojd #Ad)
(BLB2AIRT] o4 o]2jo] AIH=RE Hlojd A2

2 Aok oleyol W4EA geg ¥+ A 5
olgh 22 HolBE FES HAsA AR YA o)
S A3 4 93 Yo

4.2 A o|o|x| £Y&1

719 AAGOlHE AR A2eE Lol 2y Ao A
§3to Fig. 73} 22 A% 50im 27]9] w4 E AT At
7} Fig. 83} Fig. 9ojc}.

Fig. 82 7} 12kVeto A Z&l= 3k, dE
Zof 4kVe] HLE A7PIY &A% Azte|d, Fig. 9= 7+

_33_



£ 15KVl 4 A4Aze] 3KV, hEAZo 6kvel B
2 Wil 338 2ol

Fig. 8 Photograph of a mesh image at 12kV
(Condenser lens 3kV, Object lens 4kV)
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Fig. 9 Photograph of a mesh image at 15kV
(Condenser lens 3kV, Object lens 6kV)

5.4 E

A 4= B4S M 4 Ut AsolewrtEd
A8} AA] BAF Holelg ¥7] Astel SIMION A8
o5l olgshsict.

ABY o1 4B, Az Qb WYL F7HA7Y
olewe 2FA Fastgon, of AEL Hgsol
sovtolzizalel 2719 W4 HES 24T Aot A o

NS 9 4 Utk

71

ot

2 A% “ololazke AR 7MFEAE A3}
AHRAZISALALR “0 2401 ¢ herbg-§ Hul
23E AP o 47500, o)) gAY

&2

o

Ho

(1) S.M. Kim, 1998, "The Measurements of Energy
Characteristics of Liquid Metal Ion Source for
Focused Ion Beam System," M.Sc., pp.3-5.

(2) S.0. Kang, 1993,"Application and Development
of Focused Ion Beam,” Journal of the Korean
Vacuum Society Vol.2, No.3, pp.304-313.

(3) Y.M Lee, 1996, "Characteristics of Liquid Ion
Source for Focused Ion Beam System,” Ph.D,
pp.8-22.

(4) P.D. Prewett and G.L.R. Mair, 1991, Focused
Ion Beam from Liquid Metal Ion Sources,
Research studies press Ltd., pp.151-175.

_34_



