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Fig. S1 Photograph of the voltage-multiplying circuit (VMC). Scale bar, 1.5 cm.
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Fig. S2 Photographs of stator disk (a) and rotator disk (b). Scale bar, 2 cm.
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Fig. S3 Photograph of the as-fabricated device. Scale bar, 4 cm.
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Fig. S4 Schematic side view of the device.
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Fig. S5 Typical charge output and voltage of negative confinement electrode 

(CE) with a 2 kV Zener diode.
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Fig. S6 Comparison of charge outputs under different confinement stiffnesses.
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Fig. S7 Test circuit diagram with an additional capacitor (Cadd).
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Fig. S8 Circuit diagram for charging the capacitor directly.
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Fig. S9 Schematic illustration of agitating the device with a motor.
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Fig. S10 Transferred charges (a) and current (b) of the device under an agitation 

speed of 50 rpm in air dielectric.
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Fig. S11 Transferred charges (a), current (b) and voltage (c) without pump under an 

agitation speed of 50 rpm in oil dielectric.
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Fig. S12 Transferred charges (a), current (b) and voltage (c) with single CE under an 

agitation speed of 50 rpm in oil dielectric.
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Fig. S13 Scheme of the VMC for single CE.
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Fig. S14 Charge output without Zener diode under an agitation speed of 50 rpm.
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Fig. S15 Voltage on CEs with a 2 kV Zener diode under an agitation speed of 50 rpm. 

(a) Positive CE. (b) Negative CE. (c) Voltage between positive CE and negative CE.
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Fig. S16 Current through one Zener diode.
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Fig. S17 Schematic diagram on simultaneously measuring the voltage and current of 

the device, by an electrostatic voltmeter (Trek 370) and an electrometer (Keithley 

6514) respectively.
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Fig. S18 Voltage of the positive CE (a) and charge output (b) with VMCs using 

different numbers of capacitors.
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Fig. S19 Circuit diagrams of VMCs using different numbers of capacitors. (a) 2 

capacitors. (b) 4 capacitors. (c) 6 capacitors. (d) 8 capacitors.
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Fig. S20 Voltage of the positive CE (a) and charge output (b) with VMCs using 

different capacitors.
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Fig. S21 Circuit diagrams for measuring the output of the device. (a) Measuring the 

charge and current outputs. (b) Measuring the voltage of the positive CE. (c) 

Measuring the voltage of the negative CE. (d) Measuring the voltage between the 

positive CE and negative CE.
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Fig. S22 Voltage of the positive CE with a 4.1 kV Zener diode under an agitation 

speed of 100 rpm.
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Fig. S23 Comparison of charge density with reported sliding or rotating TENGs.
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Fig. S24 Schematic structure of the large wave basin.
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Fig. S25 Photographs on the working process of the device agitated by waves.
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Fig. S26 Charge output of the device with different Zener voltages.
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Fig. S27 Current output of the device with different Zener voltages.
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Fig. S28 Current output of the device with different wave heights.
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Fig. S29 Charging performance with a full-wave rectifier under a wave height of 17.5 

cm.
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Fig. S30 Comparison of charging performance with and without the s-PMC in water 

(Cs = 0.47 mF).
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