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S1. EXPERIMENTAL PROCEDURES

For consistent surface coating throughout the paper, the following procedure is followed to prevent micron-scale

cracks that degrade the superhydrophobicity. The glass coverslip is rested on a flat copper plate, which is maintained

at 45◦ C on a hotplate (Fisher Sci. 11-300-49SHP) during the spray coating. The superhydrophobic paint is sprayed

onto the heated coverslip layer by layer. For the application of each layer, the spray nozzle is held at 10 cm away from

the substrate and moved at approximately 50 cm/s. For uniform spray quality, the nozzle is initially pointed away

from the substrate until a steady spray has developed from the compressed spray can. The solvent of the sprayed

paint is allowed to evaporate before a new layer is applied. The layer-by-layer deposition is continued until the glass

substrate turns opaque, with approximately 20 layers of coating. The spray paint is cured at room temperature for

24 hours before any experiments.

For identification of the critical slide-off angle in Fig. 3, the following procedure is followed to minimize experimental

uncertainty. Before the application of a particular voltage, a droplet with a fixed volume of 7.1µL is first pipetted

on the superhydrophobic substrate, with the initial position of the droplet directly above the pin. This alignment is

ensured by sideview imaging with both the droplet and the pin in sharp focus. The pin-ring electrodes underneath the

substrate are then electrified. The tilt angle is gradually increased until the droplet slides off by gravity, at which point

the slide-off angle α is read from the goniometer. To ensure independence, each measurement (including repetitions

at a specified voltage) is at a new location or on a new substrate.
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S2. VOLUME DEPENDENCE

The electrostatic actuation coefficient λ̂e is only weakly dependent on the droplet volume Ω. When the droplet

volume was decreased significantly from 7.1µL to 4.0µL, the measured λ̂e decreased slightly from 5.7µN/kV
2

to

4.9µN/kV
2

in Fig. S1, while the simulated λ̂e only decreased from 10.0µN/kV
2

to 9.3µN/kV
2

in Fig. S2.
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FIG. S1: The measured trapping force from the gravitational slide-off experiments. The 7.1µL data series is the same as that

in Fig. 3(b), but the voltage range is smaller to be consistent with the 4.0µL data series. For a droplet volume of Ω = 4.0µL,

the gravitational force is not strong enough (up to a tilt angle of 50◦ in our setup) to overcome the electrostatic trapping

force beyond 5 kV2. A linear fitting with Fg = λ̂eV
2
rms yields an actuation coefficient λ̂e = 5.7µN/kV2 for Ω = 7.1µL, and

λ̂e = 4.9µN/kV2 for Ω = 4.0µL.
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FIG. S2: The simulated actuation coefficient λe for the in-plane electrostatic force as a function of the off-center displacement

x, as defined in Fig. 4(a) inset. The maximum value of λe is the actuation coefficient: λ̂e = 10.0µN/kV2 for Ω = 7.1µL, and

λ̂e = 9.3µN/kV2 for Ω = 4.0µL.


