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This research is aimed to study the moving behavior of water and UV activated glue droplets under
electrical field created by adjacently applying positive and negative electrical charges on two
parallel electrodes. The electrical field disturbs the equilibrium of surface tension and causes the
droplets to move. This technique is the so-called, “Electro-wetting on dielectric (EWOD)”. In this
work, the EWOD devices were made from electrical boards and from highly light-responsive
compound. The EWOD devices made from electrical boards are very cheap and easy to build. The
electrode layout was laid on top of the electrical board, while i)lastic wrap and windshield liquid

were used to create dielectric and hydrophobic layers, respectively.

The fabrication of EWOD devices with highly light-responsive compound started from designing
the size and shapes of electrodes. The electrode layout must have minimum allowable percentage of
gap per electrode area, while must be suitable for controlling the droplets with specific size. In this
work, silver was used as the electrode materials in place of the expensive novel materials like gold
and platinum in order to reduce the cost of electrode creation by sputtering process.
Polydimethylsiloxane was applied to create the dielectric layer, and then the finishing surface was
coated with Teflon-AF to create the hydrophobic layer, thus increase the contact angle between
droplets and the EWOD surface.

During the droplet movement experiments, the EWOD devices made from electrical board can

control the movement of water droplet with the frequency and applied voltage as low as 50 Hz and
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300 V. The EWOD devices made from highly light-responsive compound were tested in 5 different
categories. In the first testing category, the electrical charges were applied at the frequency of 18
kHz to the electrodes suitable for controlling the water droplets of 5 micro-liters in order to find the
maximum responsive velocity. The results illustrate the relation between the maximum linear
velocity of moving droplets and the applied voltage, which can be shown as |

v, = 0.0068V" - 3.6049V + 478.95

In the second testing category, the droplet of UV activated glue was experimentally moved on top of
the EWOD plate. The droplet of UV activated glue could move when the applied voltage is about or
greater than 400 V. The higher applied voltage causes the UV activated glue droplet to move faster.
During the third testing category, the water droplets were split into half on top of the closed-type
EWOD devices. The frequency has almost no effects on the splitting behavior of the water droplet.
The water droplets started to divide when the applied voltage is about or greater than 300 V. The
splitting behavior of UV activated glue droplets is the objective of the fourth testing category. Due
to the high tension between glue molecules, the EWOD devices could not split the glue droplets
even the applied voltage reached 500 V. In the last testing category, the solution of sugar in water
with different concentration and different viscosity in the range of 1 to 310 centipoises was split on
top of the EWOD devices. The experimental results show the relation between the minimum applied
voltages needed to split the droplet of sugar-water solution and the viscosity of the droplet as

V =-0.003” + 1.898y + 221





