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Microplasmas are plasmas confined within a dimension 1 mm or smaller; they 
possess unique features such as low breakdown voltages and localized discharges. 
Plasmas of such a type have attracted considerable attention in the past decade. 
Paper-based devices offer advantages of flexibility and economical. Applications 
such as biochips and energy storage devices have been demonstrated. The integration 
of microplasmas with paper-based devices presents a great opportunity in analytical 
and biomedical applications. In this presentation, the development, diagnostics, and 
applications of a paper-based plasma generation device operated at atmospheric 
pressure will be presented.    

The first paper-based plasma generation device consists of two parallel electrodes 
with sub-mm gaps patterned on a piece of paper with the screen-printing process. 
Helium plasmas driven by a DC power source are ignited in the gap. Stable plasmas 
can be sustained when the substrate is flat, rolled, and folded along various 
orientations. When the plasma is ignited with a 0.2 µL metallic-ion-containing salt 
solution droplet, clear metallic emission lines emanating from the plasma are seen, 
which demonstrates the potential using this device in analytical applications. With a 
proper modification and design of the electrodes, arrays of dielectric-barrier 
microdischarges with a dimension of 500 µm are fabricated. Stable discharges can be 
ignited by an AC power source with a frequency between 50 Hz to 10 kHz. It is 
shown that array of discharges with arbitrary shapes can be generated. We 
demonstrate that due to the flexible nature of such a plasma generation device, it can 
be used to perform flat and non-flat surface patterning.    

This work was supported by National Science Council, the Republic of China under 
Grants NSC 101-2221-E-002-163-MY2 and 101-3113-P-002-026. 

APPC12  The 12th Asia Pacific Physics Conference

― 311 ―

D2-1-I2


