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Study on Discharge Characterisitcs and Ion Distribution of RF Autologous Glow Discharge

Assisted Electron Beam Deposition
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[ABSTRACT]

ings of electron beam evaporation technique and improve

In order to overcome the shortcom-

the adhesion strength between the film and substrate, RF
autologous glow discharge is realized during the electron
beam evaporation deposition process by placing a radio-
frequency coil. The discharge parameters to the reflected
power are studied. Results show that the discharge distance
of 100mm is more appropriate parameters when the RF
coil is 3-turn and its diameter is 82mm. The fluency of elec-
tron beam is above 160mA, the discharge is easier to happen,
but when the electron beam is greater than 200mA, the film
would be to fall off. From the experiment measurements of
probe, it can be found that the ion density of the discharged
plasma is more than 1.0 x 10"’atom/cm”’, moreover the in-
crease of RF power causes the enhancement of ion density at
various locations in the vacuum chamber, especially coil
center. When RF power is 170W, the ion density of each
location increases dramatically.
Keywords: RF glow discharge Electron beam

evaporation Electrostatic probe Ion density
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Fig.1 Structure of RF inductively glow discharge
assisted electron beam deposition system
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Fig.2 Diagram of electrostatic probe measurement system
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Fig.3 Experimental phenomena of electron beam evaporation
process before and after ionization
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Fig.4 RF power and reflected power distribution on differernt
discharge distance
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electron beam intensity
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Fig.6 lon density fluctuations with RF power at different radial
position
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