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Abstract — A dielectric barrier discharge is a type of controlled microarc which can be operated at high
gas pressures, therefore suitable for VUV light generation based on excimer formation. We have con-
structed a planar and an annular types of dielectric barrier discharge systems. Using Ar, Kr and Xe mix-
ed with a 3% F,/He gas, UV emission at 193 nm(ArF*), 248 nm(KrF*) and 351 nm(XeF*) could be ob-
tained. The dependence of KrF*(248 nm) emission intensity on the discharge conditions such as the in-
put power, gas pressure, and the gas composition was investigated.
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Fig. 1. Schematic representations of a) dielectric barrier
discharge configuration with one dielectric barrier and b)
microdischarge characteristics of the driving voltage (U),
the current pulse (I) and the pulsed excimer emission
(Uv).
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Table 1. Various excimer complexes and their peak em-
ission wavelengths

Excimer Wavelength (nm) UV range
Ar* 126
Kr,* 146
F* 158
ArBr* 165
Xe* 172 vuv
ArCl* 175
Krl* 190
ArF* 193
KrBr* 207
KrCl* 222
KrF* 248 UV C
Xel* 253
CL* 259
XeBr* 283
Br,* 289 UV B
XeCl* 308
L* 342
XeF* 351 v A
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Fig. 2. Schematic diagrams of dielectric barrier discharge syste

RF Genemtor
(90~ 460k Hz)

ms. a) A planar type apparatus with one or two dielectric

barriers. b) An annular type apparatus with two dielectric barriers {(quartz tubes).
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Fig. 3. Top views of the planar type DBD showing the
effects of the a) pressure (50 W, 3 mm), b) electrode
gap (30 W, 100 Torr) and c) RF input power (76 Torr, 3
mm), respectively.
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