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Abstract ~ It was observed that the time-dependent sheath which was formed around the planar target
biased by negatively voltage pulse with a finite rise time in the plasma source ion implantation. Results
show that the time-dependent sheath consisted of two parts: the ion matrix sheath development during
the pulse rise time and the dynamic sheath motion after attaining the full pulse. The ion matrix sheath
development which is in proportion to square root of the pulse time and the pulse rise rate over the
plasma density but independent of the ion mass. The dynamic sheath propagates with approximately the
ion sound speed.
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Fig. 1. Schematic diagram of experimental setup. [1. Va-
cuum chamber, 2. Turbo Molecular pump, 3. Gas delivery
system, 4. Antenna (two half tum 25 cm dia.), 5. RF
matching box, 6. RF generator (13.56 MHz, 600w), 7.
ample stage, 8. HV pulse generator, 9. Stainless steel target
(10cm dia.) 10. Plasma, 11. Permanent magnets, 12. Lang-
muir probe, 13. Pressure ion gauge, 14. Chamber ground].
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Fig. 2. A typical oscilloscope trace for detection of the
propagation sheath edge. Channel 1 is the bias voltage
on the target. Channel 2 is the electron current of Lang-
muir probe biased at +40V. The electron current is con-
stant before the bias is applied, but after the bias is
applied, the current increases (point A). When the sheath
reaches the probe (point B), the electron current
decreases, eventually approaching zero.
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Fig. 3. Applied voltage wave form of our model. t, is
successive step pulse rise time, t, is pulse rise time, t, is
plateau time and t; is pulse fall time.
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