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The Movement Characteristic of Micro Droplet by BZN in EWOD structure
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Abstract - This study is about how to lower the
driving voltage that enables to move the micro droplet
by the EWOD (Electro Wetting On Dielectric)
mechanism. EWOD is well known that it is used §
-TAS digital micro fluidics system. As the device
which 1is fabricated with dielectric layer between
electrode and micro droplet is applied voltage, the
hydrophobic surface is changed into the hydrophilic
surface by electrical property. Therefore, EWOD
induces the movement of micro droplet with reducing
contact angle of micro droplet. The driving voltage
was depended on the dielectric constant of dielectric
layer, thus it can be reduced by increase of dielectric
constant. Typically, very high voltage (100V™) is used
to move the micro droplet. In previous study, we used
Tax0s as the dielectric layer and driving voltage was
23V that reduced 24 percent compared with SiQs. In
this study, we used BZN(Bi;03-ZnO-Nb,Os) layer
which had high dielectric constant. It was operated
the just 12V. And micro droplet was moved within 1s
on 15V. It was reduced the voltage until 35 percents
compare with Ta0s and 50 percents compare with
Si0z. The movement of micro droplet within 1s was
achieved with BZN (ferroelectrics)just on 15V.
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Fig. 1: The movement of microdroplet by contact
angle reduction
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2.2BZN(BismuthZincNiobate)
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Tig. 2t Dielectric constant and loss tangent of BZN fil
ms annealed at different temperatures as a function of
O/Ar ratio[12]

The dielectric constant of BZN was higher than 6007
and 8007 in 7000 annealing process
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Fig. 3: EWOD Structure
Dielectric layers were Si0Oz, SiaNg, Taz0s and BZN
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Fig. 3: Device outline
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Fig. 3 Required time for complete movement of DI
water droplet versus applied voltage. BZN, which had
the biggest dielectric constant among four dielectric
layers, was operated under lower voltage than others.

Fig. 10: The movement of micro droplet, which
followed Electrodes.
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