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Abstract

In this research, the electronic printing process was applied to replace the conventional photolithography
process for production of Electro - wetting on Dielectric (EWOD) devices. Such devices utilize an induced
electrical field to disturb the equilibrium of surface tension, rise the contact angle of liquid droplets and force

the droplets to move. This research aimed to reduce the production time and cost for the EWOD devices.

The parametric study relating the movement behavior of de-ionized water droplets reveals that the layout of
electrodes plays a major role on the contact angle of de-ionized water droplets. The netting design of upper
electrodes provided the contact angles of 126.760, whilst the single line design and double line design for
upper electrodes provided the contact angles of 1 19.38°. The EWOD devices without the hydrophobic layer
provided the contact angle of only 1 10.44°. The critical voltage appeared to be 900 Volt. During the
responsive velocity test on de-ionized water droplets, only the square shape design for lower electrodes was
used, while three different designs of upper electrodes, i.e. the netting design, the single line design and the
double line design were tested. The netting design of upper electrodes cannot move the droplet. The activated
voltage required to start moving the droplets for the single and double line design is 300 Volt. The responsive
velocity increases with the increment of voltage. However, the EWOD circuit breaks down at the applied
voltage of 700 Volt. The maximum responsive velocity of both design was shown. The empirical formulas
explaining the responsive movement of droplets on EWOD devices in terms of dimensionless quantities are

proposed in this work. The formulas have the accuracy error within + 10% of the experimental results.
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