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Low Voltage Atmospheric Plasma Generation using DBD Initiation Carrier Injection
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Abstract - Low voltage atmospheric plasma generation using DBD Initiation carrier injection is reported. DBD afterglow was
used as initiation carriers prior to a primary discharge and a significant reduction in the breakdown voltage of atmospheric
discharge was observed when sufficient initiation carriers were provided. Quantative correlation study between the breakdown
voltage and the initiation carriers suggests that the atmospheric breakdown voltage reduces to only half of the breakdown
voltage for Townsend regime. Also, use of DBD initiation carrier injection likely offers better device reliability by protecting
electrodes with a dielectric layer and thus suppressing electrode wear.
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Fig. 1 (a) Plasma generation circuit utilizing DBD afterglow
(b) Atmospheric Plasma generated on a flexible
substrate
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Fig. 2 (a) a top-down view of DBD electrode (b) a cross-
sectional view of DBD electrode (¢) Voltage-Current
characteristics of DBD
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Fig. 3 Images of glow discharge generated on DBD
electrode. (a) Only DBD turns on (b) Pulsed
glow discharge in the presence of DBD
initiation carriers.
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Fig. 4 Voltage-current characteristics of atmospheric pulsed
discharge. In the presence of DBD afterglow,
breakdown voltage became only 850 V. The discharge
sustained at 300 V and discharge current was 50
mA.
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Fig. 5 Breakdown voltage for varying a distance between
primary electrodes and DBD electrodes. Breakdown
voltage of a primary discharge significantly reduced
as the distance decreased or DBD current increased.
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Fig. 6 Breakdown voltage of primary electrodes as a
function of position with respect to DBD electrodes.
Primary electrodes were located at 200 pm above
DBD electrodes and moved along x-direction shown
in Flg. 3. X=0 um was defined as shown in Fig.
3(a).
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