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Xenon dielectric barrier discharge is a good candidate for mercury free lamp. The apparatus is 
consisting of two glass plates separated by a constant gas gap [1]. The glass thickness is 4 mm and 
the gap 2 mm. A transparent conducting material (electrode) has been deposited on both external 
sides and phosphors (white emitting powders) on both internal sides of the dielectric [2]. The lamp 
is filled with Neon-Xenon mixture and operates in a pressure range of 40-150 torr. A sinusoidal or 
a pulsed excitation voltage can be used up to 3000V in a frequency range of 10-50 kHz.
Sinusoidal  voltage  is  originally  used  for  mainly  financial  purposes  :  it's  easy  to  produce  an 
efficient and cheap ballast. But there are some drawbacks to use sinusoidal ballast : the discharge 
works on filamentary discharge mode (in our typical conditions) which induces a non uniformity 
of the luminance and the discharge efficacy is quite low. Pulsed excitation can be used to improve 
the plasma properties.
In  this  paper,  we  are  going  to  present  some  results  as  a  function  of  the  voltage  waveform 
(sinusoidal-pulsed) for one pressure and one gas mixture.

Fig. 1 :  Voltage  and current  (left),  luminance  measurement  (right)  for  43kHz with Ne-Xe50% 

mixture at 250 mbar.

The figure 1a shows the sinus voltage applied and the current for 2.5 periods, frequency was 
43kHz with Ne-Xe50% mixture at 250 mbar. At these conditions the discharge is filamentary, 
which is a discharge mode frequently seen in dielectric barrier discharges [3, 4], we could also see 
that the current discharge is on the same magnitude of the capacitive current.
At a given position, each time the gas voltage is superior to the ignition voltage, a filamentary 
discharge begins [5], we can observe at the same time, the breakdown on the voltage signal and 
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the peak discharge current. In these conditions, we don't achieve ignition voltage at the same time 
for all the surface.
The luminance measurement (Fig. 1b), for the previous conditions, confirms the non-uniformity 
of the lamp and the filamentary character of the discharge. The mean luminance of the surface is 
around 1100 Cd.m-2.  Dark points  correspond to  the  spacers  used to  maintain a uniform gap 
between the two glass plates.

Fig. 2 Voltage and current (left), luminance measurement (right) fo for 20kHz with Ne-Xe50% 
mixture at 250 mbar.

Rising voltage time and duration seem to be a key parameter to improve the synchronization of all 
the filaments [6]. Figure 2a shows a pulse voltage applied with a few % duty cycle on the lamp 
with the associated current. The rising time is very short (less than 100ns), allowing a very short 
ignition time for all the lamp surface with a good uniformity (fig. 2b). The frequency is 20kHz and 
power consumption is the same than in the sinusoidal case.  Luminance measurement for the pulse 
excitation shows us a better uniformity than in sinusoidal excitation, figure 2b. We also found a 
greater mean value 1800 Cd.m-2 .
We have demonstrated that using pulsed voltage can improve both uniformity and luminance at a 
constant power for Ne-Xe 50% at 250 mbar.
We will compare results between sinusoidal and pulsed excitation for three different pressures and 
we  will  discuss  the  influence  of  the  applied  voltage  (waveforms,  amplitude,  duty  cycle  and 
frequency) on the consuming power, the light emission (ICCD and luminance) and mostly on the 
spatial emission of the discharge.
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