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Power devices and systems operating in partial vacuum are
susceptible to partial discharges, corona, or volume discharge
[1]. In most cases, it is important to understand the
characteristics of the discharge such as the space-charge
distribution, the electron energy distribution, and collision
processes in which the species are involved. Breakdown and
spectroscopic studies of the discharge are the most commonly
used methods of obtaining such information [2].The
breakdown characteristics of Argon as a function of pressure
for kHz and dc applied fields are presented in partial vacuum
of 0.1 Torr to 3 Torr. A unipolar pulsed signal is applied to a
point-to-point electrode configuration [3]. It is found that the
breakdown voltage vs pressure data resembles the well known
Paschen curves for dc. It is determined that the minimum
breakdown voltage corresponds to approximately 0.4 to 0.5
Torr pressure for 1 cm electrode gap. [tiso b ser v e d that
the pulsed breakdown voltages are relatively lower than the dc
data for the same experimental conditions. Furthermore, it is
determined from the breakdown data as a function of pressure
at constant pressure, that the breakdown voltage is a
decreasing function of frequency. There different frequencies,
namely 20 kHz, 50 kHz, and 100 kHz with varying duty cycle
from 10% to 90% are used in the experiments to determine the
duty cycle effects on the breakdown voltage. For these
experiments the pressure is kept at a constant. Three sets of
data are obtained for three different pressure values, namely
0.4 Torr (the minimum breakdown voltage), 0.8 Torr, and 1.2
Torr. As expected, the breakdown voltage curves resemble a
parabolic function. As the duty cycle decreases from 40% to
10%, the breakdown voltage increases, approaching the
“impulse” breakdown voltage. Similarly, as the duty cycle
increases to 90%, the breakdown voltage increases and
approaches to dc breakdown voltage.
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