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Microplasma Device Utilizing SU-8
Photoresist as a Barrier Rib

Sung-O Kim, Member, IEEE

Abstract—A Microplasma device utilizing SU-8 photoresist as
a barrier rib has been fabricated and characterized operating in
the abnormal mode for neon pressures from 300 to 800 torr and
having a hexagonal structure, 5 × 5 arrays of microplasma. The
microplasma device, which has a simple fabrication process, offers
advantages such as low firing voltage, low cost, and stable glow
discharge. The electrical properties have been examined by bipo-
lar voltage waveforms with different frequencies. The geometric
patterns of the barrier rib can be simply changed by lithographic
techniques.

Index Terms—Microdischarge.

MUCH OF THE interest in microplasma devices stems
from generating efficient vacuum ultraviolet to visible

radiation. There are many valuable applications such as liquid
crystal display backlighting, plasma display panels, environ-
mental sensors, and lighting systems. Unfortunately, current
microplasma devices have revealed that dimensional control
cannot be kept consistently accurate by the drilling method
[1]–[5]. Such a process is not feasible for large arrays with
stable glow discharges. Recently, semiconductor fabrication
technology has been used for low cost arrays.

In this paper, we suggest a process to improve microplasma
arrays with photodefinable glass. We utilize SU-8 photoresist
as a barrier rib to fabricate the microplasma device. This
technology affords the opportunity to realize any geometric
and high resolution patterns by lithographic techniques. There-
fore, it is desirable for many applications requiring a pixel
source for spatial resolution and characteristic.

Fig. 1 shows the schematic diagram of the microplasma
device structure used in this study. The Si wafer, as a substrate,
has a 1-µm thermal oxide as a buffer layer. The Cr electrode
is fabricated on the SiO2 by the liftoff process. The width of
the gap between each electrode is 20 µm. The thickness and
width of the Cr electrode are 1000 Å and 15 µm, respectively.
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Fig. 1. Schematic diagram of the microplasma device.

Fig. 2. Photograph of the 5 × 5 arrays of the microplasma device with a
hexagonal structure.

After depositing a dielectric layer (HfO2) by an E-gun evap-
orator, the photoresist serving as a barrier rib is made on the
dielectric layer. The SU-8 is spun on the substrate, and the
geometric pattern is realized by the lithographic techniques.
The vacuum chamber is pumped down to 2 × 10−6 torr by
a turbomolecular pump and is backfilled with the neon gas
between 300 and 800 torr. The bipolar voltage waveform with
different frequencies is applied between the Cr electrodes by
a pulse dc power controller (SPIK 2000A, ShenChang Elec-
tric Co., Ltd.). The fabricated device, shown in Fig. 2, is
investigated in a vacuum chamber. Photographs of the mi-
croplasma device and glow are captured by an optical mea-
surement system (Navitar, Inc.). The glow of the 5 × 5 arrays,
shown in Fig. 3, is uniform and operating 300 torr. The driving
voltage and frequency are 250 V and 10 kHz, respectively.
After operating the microplasma device, the barrier rib is
still well-found. The microplasma device exhibits an abnormal
glow discharge and has low firing voltage with bipolar pulse.
The firing voltage can be reduced by increasing the neon
pressure.
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Fig. 3. Photograph of the 5 × 5 arrays of the microplasma device with a hexagonal structure operating 300 torr of neon gas.
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