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Measurement of ion energy distribution incident on substrate by retarding field
energy analyzer
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The energy distribution function of the substrate incident negative ions

during the magnetron sputtering process of a metal-doped zinc oxide target was measured using a
home-made retarding field energy analyzer (RFEA) with a magnetic field region.In the crossed
magnetic field region ahead of the RFEA incident aperture, the bulk electron inflow into the RFEA is
dramatically suppressed, while the inflow of negative ions emitted from the oxide target surface is
hardly affected. Negative ions are emitted mainly from the target erosion region and are observed
to enter the oncoming substrate with ion energy equivalent to the target applied voltage. Since no
negative ion signal 1s observed at all in the magnetron sputtering of the copper target, the
emission of oxygen negative ions was definitely observed.

Compared to energy-resolved mass spectrometers, magnetized RFEA is inexpensive, compact, and easy to
sweep in space, although it does not provide mass separation.
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