AR :F-15-UT-0072
FIIHFRE 2R

FIHERES (B AGE
Program Title (English)

Versus Electrowetting

: Electric Instability of Cassie Droplets on Super-Lyophobic Pillar Surface: Pull-in

FIHES (B AGE B, RAE—, gk

Username (English) :Yu-Chung Chen, Kenichi Morimoto, Yuji Suzuki

FriE4 (A AGEE B R T E TER AT ZE PR T 554

Affiliation (English) :Department of Mechanical Engineering, The University of Tokyo

1. B2 (Summary)

We have investigated the micro-scale topology of

the liquid-air interface during the Cassie-to-Wenzel
transition under electric field both from modeling
and experimental approaches. A force-balance
model has been developed to find the critical
voltage under electrostatic force. The change of
liquid-air interface over the super-lyophobic
pillared surface was experimentally captured. We
boundary that
instability modes of the
1) pullin and 2)

electrowetting. The validity of the present model

have obtained a geometrical
identifies the two

Cassie-to-Wenzel transition:

has been demonstrated by a series of experiments.

2. FBk (Experimental)
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The fabrication of the present super-lyophobic

surface includes the equipments of EB-lithography
to pattern the mask for pillared surface, CE-3001
for CHF4 plasma etching of SiOgz, and the MUC-21
for deep etching of pillar structures. The fabrication
process is followed by oxidation of Si and coating of

hydrophobic layer.
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Fig. 1 Change of the liquid-air interface under

electric fields.

3. #FL L% (Results and Discussion)
Voltage was applied across the backside of Si

substrate and a ITO glass on top of 0.5 uLi glycerol
droplet. Figure 1 shows the measured distance
between the liquid-air interface and the substrate
at the center of the pillar array under electric field.
Model lines are also plotted for comparison. The
boundary of the two competing modes for the
interface and

instability, i.e., pullin of the

electrowetting mode, has been obtained and

validated against experimental results.
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