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Development of a High Brightness Ion Beam Extraction System
using Micro-size Aperture

Yoon-Jae Kim*, Dong-Hee Park, Hyeong-Seol Jeong, Yong-Seok Hwang

{ Abstract !

In order to develop a high brightness ion source using plasma, the ion beam extraction system with an aperture of 100um
in diameter has been designed and constructed. It is observed that over 500nA of He ion beam current can be extracted.
With such an optimized condition, ~10° A/em’sr beam brightness can be measured by emittance scanner, which is believed

to be a promising result for developing next generation FIB.
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source | intensity | spread [Aem’sr]

(nm] | [pASs] | [eV]

LMIS 50 20 10 10

GFIS 1 0.1 1 10’
Ducplasmawon | 5x10* | 3x10° 5 10°
Penning Ion Source | 1x10* 5x10° 5 10°
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»  SNU : Seou! Nationat University lon source

(using 2kW RF power, 0.03mm ap . M=0.1 i
+ LMIS: Liquid metal ion source (FEI co., USA, curently used for FIB}
» Penning : Penning ion source (U. of maryland, USA)
s Multi-cusp : Multi-cusp RF ion source (LBNL, USA)
+  GFIS : Gas field ion source (Not much used due to cryogenic system)
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