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EWOD's Effect
Attributes — Tmm Uac = 0; 30;60;....; 150 Vp-p @ 500 Hz
« Track: periodic g =0 T~ i
semi-circular
rungs
bilar e
e the track mt A new ratchet design with a four-way intersection of
Pillars ) Uac=0V Uac=30Vp-p Uac=60Vp-p tracks was used for sorting; one track’s asymmetric
: oo iy deopfobic = T w| |bias is towards the junction while the other three
- point away from it.
* The curvature of the rungs creates asymmetric surface
contact for a droplet when placed on a ratchet.
Uge=90 \l’p-p Uae=120 Vp-p Uze =150 Vp-p
« When agitated by vibration the asymmetric bias causes Images are taken looking between a ratchet and an EWOD plate.
{Jr?sswe dro_plate;(] transporr]t in drllrecn?n t?]f thehiurvature of As voltage is increased the contact angles with the
e-rungs (in the case shown here, to the right). EWOD plate are reduced, lifting the droplet’s center
of gravity further from the ratchet.
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Electrodes are located on either side of the junction to transport
droplets against the track's asymmetrical bias in a chosen direction.
Electrodes

EWOD Off

Electrode 1 active

-
EWOD On

Ratchet transport — passive

At t,, the stage is vibrated inducing t, -
droplet transport along the ratchet's

Flow reversal - active

« At t; electrode 2 is activated, n

Electrode configuration above the ratchet.

A schematic of the EWOD plate alignment above the surface
ratchet, with a droplet sandwiched in between.

Valve - active
At t, electrode 3 is activated, which
stops the droplets flow.

In the left/middle columns, EWOD pulls a droplet
to the left/right of the junction whereas the
ratchet's asymmetric bias is in the straight
downward direction. When the electrode is
deactivated, the droplet resumes motion in the

asymmetric bias.
stretching the droplet to the left. t a-"
« At tg electrode 3 is deactivated
new direction.

and the droplet is pulled to the
left, centering itself on electrode
2. In the right column, when neither electrode is

« The process in t,-tg is repeated in  gwon off engaged, the droplet’s motion is unaffected by the
tg-tg with electrodes 1 and 2. junction and continues straight along the track.

The system is attached to a stage mounted horizontally on « At tg the droplet has moved
an electromagnetic speaker, which delivers controlled backwards returning to the
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Ratchet transport - passive

When EWOD is disengaged at t;, 10
the droplet returns to its initial

UNIVERS . contact and resumes motion via the

[ WASHIN ' Surface ratchet 0




