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1. Introduction 

 

Studies from the 2000s, ion beam system was carried 

out actively as ion implantation, ion beam sputtering, 

ion beam assisted deposition, etc. However, the 

technology was limited in this study and mass 

production is in its early stages. The most important is 

high current and the large area ion source development 

to mass production of ion beam system. Thus, our 

research developed the high current and large area ion 

beam source for applying high rate etching process or 

ion beam sputtering, etc. The current density of ion 

beam and ion beam distribution for wide range were 

measured by one way moving electric type faraday cup. 

Detailed experimental results will be presented. 

 

2. Methods and Results 

 

2.1 High Current Bucket Type Ion Source 

 

To develop the high current ion source, we considered 

the high density plasma generation, high current & large 

area extraction system and life time of ion source. So we 

developed Bucket type ion Source in which maximum 

current is 269mA at 20kV (theoretical data) and 

uniformity area is 100~150mm as Fig 1. The specs of 

developed bucket type ion source are as table I.  

 
 

Fig. 1 High Current Bucket Type Ion Source 

 

 

 

 

Table I: Bucket Type Ion Source Spec.  

Max. Extraction Voltage 20kV 

Max. Beam Current 200mA 

Beam Width 100~150mm 

Electron Source Filament 

Beam Shape rectangular 

 

2.2 Beam extraction  

The shape of the argon ion beam extraction (at 20keV, 

160mA) is shown Fig 2. The ion beam width of the 

horizontal axis (a) is wider than vertical axis (b) as grid 

designed. 

 

 
(a) horizontal axis        (b) vertical axis 

Fig. 2. Beam extraction shape 

 

2.3 Modified Faraday Cup 

 

 
 
Fig. 3. Modified faraday cup for high current ion beam 

 

To use in high-current ion beam, faraday cup was 

modified. Suppression electrode was installed to prevent 

secondary electron for accurate measurement of ion 
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beam current. And the cooling plate was installed on the 

upper part of the faraday cup to prevent the heating by 

high current ion beam. (Fig. 3) 

 

2.4 Extraction Beam Profile  

Extraction ion beam current measured in the 

horizontal direction, and the result is shown in Fig 4. 

Ion beam current density was increased from 1.5 to 4.5

㎃/㎠, the beam current was increased from 80mA to 

140mA. But, increasing from 140mA to 160mA, the 

width of the beam was increased without increasing the 

beam current density. When the filament is heated 

above a certain temperature, is heated bucket wall. So 

the extraction ion beam is spread by the hot electron 

emission from the heated wall. 

 
Fig. 4. Beam profile at horizontal axis 

 

 
Fig. 5. Beam profile at vertical axis 

 

Ion beam current density measurement results at vertical 

axis shown in Fig 5. The ion beam current density was 

increased gradually up to 140mA. But ion beam current 

density at 160mA did not increase anymore like the 

horizontal axis results. The deviation of the beam 

profile of horizontal axis was expected that two 

filaments and are under study. 
 

3. Conclusions 

 

We developed the bucket ion source for high current 

ion beam. Modified the faraday cup for the high current 

and ion beam uniformity was measured. According to 

the measurement results, the beam current density 

without increasing the beam width increases in more 

than a constant current. The reason is thought to be the 

cause of the hot electron emission from the heated wall 

and is under study. We have plan that develop the large 

area bucket ion source based on the research result of 

bucket ion source for high current ion beam. 

 

ACKNOWLEDGMENTS 

 

This work is supported by the Ministry of Education, 

Science and Technology of the Korea Government 

 

 

REFERENCES 

 
[1] D.M. Mattox, The Historical Development of Controlled 

Ion-Assisted and Plasma-Assisted PVD Processe, 40th 

Annual Tech. Conf. Soc. Vacuum Coaters, Albuquerque, 

1997, p. 109. 

[2] Ya-hong Xie, ANALYSIS OF BEAM QUALITY 

OPTIMIZATION OF BUCKET ION SOURCE, Proceedings 

of CYCLOTRONS 2010, Lanzhou, China , 2010, p.149 

[3] ZOU Gui-Qing, High-Power Ion Beam Characteristics of 

a Magnetic Multi-Pole Line-Cusp Ion Source for the HL-2A 

Tokomak, CHIN. PHYS. LETT. Vol. 26, No. 8 (2009) 

[4]  André Anders,  Plasma and Ion Sources in Large Area 

Coatings: A Review, ICMCTF 2005, Conference Paper # G5-

1 

 

 

http://endic.naver.com/enkrEntry.nhn?entryId=112b3d78f17348d893e3c6ab55431697&query=%EC%97%B4%EC%A0%84%EC%9E%90+%EB%B0%A9%EC%B6%9C
http://endic.naver.com/enkrEntry.nhn?entryId=112b3d78f17348d893e3c6ab55431697&query=%EC%97%B4%EC%A0%84%EC%9E%90+%EB%B0%A9%EC%B6%9C
http://endic.naver.com/enkrEntry.nhn?entryId=112b3d78f17348d893e3c6ab55431697&query=%EC%97%B4%EC%A0%84%EC%9E%90+%EB%B0%A9%EC%B6%9C

