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Table S1. Comparison of the output characteristics between this work and previous devices.1, 2

Device Volume Peak Power Density Average Power Density  Matched Impedance Ref

RS-TENG 3.1×10−4 m3 52.87 W·m⁻³ 10.08 W·m⁻³ 500 MΩ [1]

Self-assembly 

TENG
2.68×10−4 m3 32.6 W·m⁻³ 8.69 W·m⁻³ 1 GΩ [2]

TCE-TENG 3.2×10−3 m3 67.2 W·m⁻³ 21 W·m⁻³ 100 MΩ This Work



Fig. S1 The transferred charge of the single-layer TENGs. (a) PVC/Cu. (b) PVC/Cu/POM. (c) 
PA/Cu. (d) PA/Cu/PTFE. (e) PTFE/Cu. (f) PTFE/Cu/POM.

Fig. S2 The short-circuit current of the single-layer TENGs. (a) PVC/Cu. (b) PVC/Cu/POM. (c) 

PA/Cu. (d) PA/Cu/PTFE. (e) PTFE/Cu. (f) PTFE/Cu/POM.



Fig. S3 The open-circuit voltage of the single-layer TENGs. (a) PVC/Cu. (b) PVC/Cu/POM. (c) 

PA/Cu. (d) PA/Cu/PTFE. (e) PTFE/Cu. (f) PTFE/Cu/POM.

Fig. S4 The peak and average power of the single-layer TENGs. (a) PVC/Cu. (b) PVC/Cu/POM. 

(c) PA/Cu. (d) PA/Cu/PTFE. (e) PTFE/Cu. (f) PTFE/Cu/POM.



Fig. S5 Faraday cup–derived surface charge density of dielectric spheres from six TENG devices 

after sufficient operation cycles.

Fig. S6 (a) Photograph of the TCE-TENG. (b) Photograph of the TCE-TENG encapsulated within 

an acrylic box.

Fig. S7 The transferred charge accumulation process upon initial mechanical excitation.

Fig. S8 The long-term stability test of the TCE-TENG.



Fig. S9 Photograph of the laboratory wave generator.

Fig. S10 Circuit Diagram of the TCE-TENG Powering a Temperature and Humidity Sensor Array 

through the PMC.

Fig. S11 Circuit Diagram of the TCE-TENG Powering a water level alarm system through the PMC.
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