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S1 Surface charge density on hydrophobized coated glass

Figure S1a shows a setup for studying the surface charge density of a dielectric coated glass surface. In
this setup, a grounded drop is made to slide down the surface with a certain velocity and the capacitive
current Ic is measured, as shown in Figure S1b. We only observe the capacitive current as the drop
slides away from the electrode. By integrating this current, we estimated the total charge generated by
the sliding drop.

We further utilized the measured surface charge density and the change in area/capacitance with time
to model the capacitive current, as shown in Fig S1b, which qualitatively matches the measurements.
This simple model captures the parametric dependency of the capacitive current, relying on the velocity
of the sliding drop, drop size, and the substrate’s thickness. Consequently, to increase the capacitive
current while maintaining the same charge amount, one must increase the velocity and drop size while
decreasing the substrate thickness. This effect is also evident in our experiment: as the drop slides down
the surface, both its velocity and the measured capacitive current signal increase (S2).

Figure S1: (a) Experimental setup to measure a capacitive current of sliding grounded drop. (b) The
capacitive current of grounded drop sliding on top of the hydrophobic surface and the sliding capacitor
model (green line) modelled using σ = 28µC

m2 and velocity v = 0.035ms

S2 Capacitive current with increasing slide length and velocity

An experimental setup for slide length study is illustrated in figure S2a. To measure the capacitive
current with increasing slide length, we first neutralized the sliding drop using a ground electrode.
Then, we let the drop slide down the surface and measured the capacitive current generated by the
sliding drop. Figure S2 b and c displays the capacitive current measured at two different slide lengths.
At 1 cm, the capacitive current from the incoming drop was less than that from the outgoing drop.
However, at longer slide length of 5 cm, the capacitive current increased as the charged drop slid faster
down the surface.
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Figure S2: Capacitive current measure at different slide length as drop slide down the surface.

S3 Measuring conductivity of float and quartz glass

Figure S3a shows a setup for measuring the conductivity of float glass and quartz glass. In this setup,
a plate capacitor system with a drop as the top plate is used. An external voltage of 200 V is applied
for 10 seconds, and the capacitive current is measured. In Figure S3b, we observe that the saturation
current value for glass is O(100) higher than that of quartz glass.

Figure S3: (a) Setup to measure capacitive current due to applied voltage. (a) Current for 10 s while
applying external potential of 200 V

S4 Induced current in TCPS-APTES

We simulated the induced capacitive current on trichloro(propyl)silane (TCPS) and (3-aminopropyl)triethoxysilane
(APTES) (TCPS-APTES) on glass as shown in Figure S4.The amine-doped positively charging surface
in contact with water with a pH of approximately 5 was also reported in our previous work1. The model
is capable of simulating both the positive and negative polarity of induced current.
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Figure S4: Induced capacitive current shows qualitative agreement with the sliding plate capacitor
model. We used σout = 5 µC/m2, σin = σoutexp(−∆t/3), and v = 0.15 m/s for the simulation.
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