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Table s1 Threshold and splitting voltages of 20 and 50 ¢St silicone oil droplets in

different gap heights.
. Voltage Threshold Splitting
Gap height 20 cSt 50 cSt 20 cSt 50 cSt
75 um 190V 280V 530V 850V
150 um 250V 310V 720V 1000 V
225 um 300V 350V 950V 1200 V
4.0 ——o
35 7 /////
—~ 30 [ ///0//
@ e
E 25 - i —— 20cSt
> 20 - ——— 50cSt
é 1.5 ® O 75umagap
>
1.0 - W [ 150 um gap
05 - A /A 225 umgap
0 | | |
0 10 20 30 40 50 60 70 80

DEP force (uN)
Fig. s1 Velocity curves of 20 and 50 cSt silicone oil droplets against DEP force in
different gap heights. Solid lines and solid symbols: 20 ¢St silicone oil; dashed lines
and hollow symbols: 50 cSt silicone oil; circle symbol: 75 um-high gap; square

symbol: 150 um-high gap; triangle symbol: 225 um-high gap.



DEP force was obtained by closed surface X integral of the Maxwell stress tensor. >
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C,= 71, the specific capacitance of air
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C,, =—2-, the specific capacitance of oil
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C, =—£, the specific capacitance of the dielectric layer
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L= L— , the electric field in air
c,+C,d

»4 =—2—— the electric field in the dielectric layer in series with air
T C+Cy

-G 7 , the electric field in oil
CoutC,d

Coi V . . . . . L
po =—2—— the electric field in the dielectric layer in series with oil
T CoytCpy it
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The DEP force can be expressed by:
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which can be further derived as eqn (2).
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