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Abstract : Milliamperes class heavy negative ions can be produced by radio-frequency (RF) plasma sputter
typeheavy negative-ion sources. In this ion source,hearvy negative ions are produced in high efficiency ( 8-20 %)on
a ceciated suptter target surface by RF-generated xenon ion sputtering. The negative ions cause new applicationsin
material processes such as charging-less negative-ion implantation,new structural material creation through kinetic
bonding etc. The charging voltage of an isolated electrode or insulator surface in negative-ion implantation is as low
as within several volts. In the kinetic bonding,formation of new crystalline structure materials is enhanced by force
of kinetic energy (several tens to several hundreds eV) of ions .
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Fig. 1 Structure of RF-plasma sputter type heavy
negative-ion source.
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Fig- 2 Charging voltage of the isolated electrodes as a
function of ion energy, when carbon negative ions
were implanted into Pt/glass, Al/glass and Si/glass.
In the figure, the calculated values using equation
(1) are also indicated by black circles.
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Fig. 3 Charging voltage of the carbon-negative-ion im-
planted quartz glass and photoresist as a fucntion of
ion energy. These data are estimated from the peak
energy shift of secondary electron energy distribu-
tion in negative-ion implantation.
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Fig. 4 Two different atomic-bonding formation processes:
the newly proposed “kinetic bonding” and the com-
monplace "thermochemical reaction”.
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