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Abstract

The contact angle of a meniscus and a droplet can be controlled by using electrowetting phenomena. We
investigated the dynamic aspect of electrowetting for an oil-electrolyte interface formed inside a closed glass
tube. A step input voltage is applied and the subsequent motion of the interface is recorded by a high-speed
camera. A kind of capillary instability is observed near the three-phase contact line, which could degrade the
reliability of device utilizing electrowetting such as electrowetting liquid lens. The dynamics of interface motion
for different input voltages and the fluid viscosities are analyzed and discussed based on the experimental results.
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Fig. 1. (a) Electronic paper; (b) Liquid lens

2. AEEA 2 S

Figure 2% A @A AHEE e WE %8
HojFa vy ARSE el 4L 45 mm,
] k)

FAE 08mm 28|31 Zole 20mmolt}. S #H
YiEe o8 dago] IgEo] led WA e
ol A713e AolFr] fgk dFozA F
2 EEITO)YS FEd UlF Hol| =933l

¢

e

od
e

- 557 -



el AAE sl 5 ume 3 E H(Parylene) &
28 st mAgoz  E/edol wte
ol  Adeol & HEZAE HAA slu
sl A AE Fo]7] Y3l 454 (hydrophobic)2]
HIZ2(Teflon® AF1600) ZY3dAT. #A7Ho)
e H3y ddAY TCLAAY HAFZE 155°2
TEH A

A EE WE7] s =£(DI water)oll 15mMe)
Na,SO,&  F7Ftieh. A3 Al Hao uwebs
HAEE WaAz7l et FEARe dA
HE2 EHst] ARtk LA 15cPe] H=E
7} Ael& 2 Y(ShinEtsu, KF-56)0] AF&5 ),
AfFAS o¥de = Ze & AYdzE Iy
fFeldol  FYstd  FRele AR fdo)
Aol ddAd FAEY)T dES s

gA dFt ZHE FIEUFL XYz 3Fo®
ojFo] 7Fedt H#E o A U I
Feldd o FHE wFd WE FA9 B
2 AT AZol olgA Ho olE sjAsn)
A8 e FHEEE@=157 T2 EEL Z=
Q Y(ShinEtsu, KF-56)2 a& 9% AAc).
8 UFRd g4 A 9 g
&) 2H(Weinberger AG,  SpeedCam)$} &
A Z(Questar, QMI100)E o] &3] =T 1000
Ty £52 FFA. fT A3 A3
Atolo] AYRE F7] H8iM AY d5ES(se time)
300V/uset 20809 O] S(gain) & JHAE HY
SEHIZI(FLC, A400)0F A&t A FF7]d
A7t e ARAIEZE LabviewE 53t pPCEEE
AEHAD.  ALn n&IdEes
ALg-ste E718A Z o

-

Labview &

Electrode : ITO . .
sil |
(indium Tin Oxide) theon ot

AN i
Insulator : Parylene |
~ !
Hydrophobic coating|. Bf : g
: Teflon AF1600 . !
~J1LH !
- Electrolyte |

i

Fig. 2. Schematic diagram of cylindrical tube
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Fig. 3. Pictures showing the change of interface shape
inside the tube
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Fig. 4. Temporal change of interface shape at an interval of
0.012 sec.
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Fig. 5. Temporal change of vertical location of TCL for
various voltages.
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Fig. 6. Temporal change of contact angles for various
voltages.
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Fig. 7. TCL velocity with respect to time for various
voltages
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Fig. 8. TCL velocity with respect to time (V=70Volt)
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Fig. 9. Formation of small silicon-oil droplet inside the tube
wall due to the interfacial instability
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Fig. 10. The experimental result (solid line) is good
agreement with the dashed line predicted by Eq. (1), (V
=70Volt)
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