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Fig. S1 Charge Dissipation Principle of TENG. a Initial work phase of TENG. b TENG charge dissipation operation without side electrodes
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Fig. S2 Dual channel transfer charge of DC TENG

[image: 图片包含 图示

描述已自动生成]
Fig. S3 Charge transfer in different types of TENGs. a Charge transfer without a collection electrode on the slider. b Charge transfer without a bottom electrode on the stator. c Comparison of charge transfer with both a collection electrode and a bottom electrode
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[bookmark: OLE_LINK3]Fig. S4 The friction coefficient of the materials. a The friction coefficients of different PUs. b The friction coefficients of different stator dielectric materials
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Fig. S5 Current output for different dielectric materials of stator. a AC currents of different positive dielectric materials. b DC currents of different positive dielectric materials
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Fig. S6 I-V curves of different positive materials
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Fig. S7 Current output for different thicknesses of PTFE. a AC current output for PTFE of different thicknesses. d DC current output for PTFE of different thicknesses
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[bookmark: OLE_LINK2][bookmark: OLE_LINK19][bookmark: OLE_LINK4]Fig. S8 Current output characteristics. a Different stages of work. b AC and DC short-circuit current output generated by the Channel 1 electrode and the bottom electrode of the slider at different positions
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[bookmark: OLE_LINK1]Fig. S9 The short-circuit current and the transferred charge of the sliding-type TENG under different speeds. a, b Transfer charge and short-circuit currents in AC. c, d Transfer charge and short-circuit currents in DC
[image: ]Fig. S10 The short-circuit current and voltage of the sliding-type TENG under different resistances

[image: 图片包含 图表

描述已自动生成]
Fig. S11 Durability test of the sliding-type DDO-TENG, charge transfer from the beginning to after 12 hours
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Fig. S12 Optical photos of the rotating type DDO-TENG. a Schematic diagram of the stator. b Schematic diagram of the rotor
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Fig. S13 Output performance of the rotary DDO-TENG with 12 pairs of electrodes. a Charge transfer of the bottom electrode. b Current output of the bottom electrode. c Charge transfer of the rotor electrode. d Current output of the rotor electrode
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Fig. S14 The short-circuit current and voltage of the rotary DDO-TENG under different resistances
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Fig. S15 The specific transferred charges at the initial stage and after cycling
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[bookmark: _Hlk213849934]Fig. S16 Optical picture of the power management circuit
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