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Supplementary Figures
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Supplementary Fig. 1 Schematic of the compression test platform including linear motor, Al plate, PVDF-based device, acrylic substrate, and force gauge.
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Supplementary Fig. 2 Schematic diagram of measuring the electric signal between the front electrode and back electrode of the PI-based device. (a) In the forward connection, the Kapton layer and front electrode form a SE-TENG system, and most of the induced positive charges can be detected in the front electrode. (b) In the reverse connection, most of the induced positive charges in the front electrode flow to the ground, while lesser positive charges in the back electrode are detected.

[image: ]
Supplementary Fig. 3 The working mechanism of the CE-TENG of the PI-based device. (a) When the Al plate and the device are contacted with each other, the same amount of positive and negative charges can be induced in the surface of the Al plate and Kapton layer respectively. (b) When the Al plate is separating from the device, the positive charges in the Al plate flow to the electrode of the device. (c) When the Al plate is well separated with the device, there is an electrostatic balance between the Kapton layer and the electrode. (d) When the Al plate is contacting with the device, the positive charges in the electrode flow to the Al plate.
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Supplementary Fig. 4 The electric response of PI-based device under finger tapping in practical measurement. The (a) transferred charge and (c) open-circuit voltage are generated when using a finger to tap the PI-based device, they are up to ~2 nC and ~1.5 V respectively. The (b) transferred charge and (d) open-circuit voltage are generated when using a finger with a rubber glove to tap the PI-based device, they are up to ~4 nC and ~7 V respectively.
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Supplementary Fig. 5 The role of conductive shielding layer. (a) Schematic diagram of measuring the electric signals from the PI-based device with a conductive shielding layer, the corresponding (c) short-circuit current and (e) open-circuit voltage show no electric signals in both the forward and reverse connection, indicating that the contact electrification outside the device is eliminated. (b) Schematic diagram of measuring the electric signals from the PVDF-based device with a conductive shielding layer, the corresponding (c) short-circuit current and (e) open-circuit voltage show significant electric signals in both the forward and reverse connection, suggesting that they are sole piezoelectric signals.
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Supplementary Fig. 6 The triboelectric-piezoelectric hybrid output generated by the PVDF-based device with the positive polarization direction. (a) Schematic of measuring the triboelectric-piezoelectric hybrid output in the positive polarization direction of the PVDF film. (b) The signal generation process of hybrid output contains six stages including contacting, contacted, compressing, releasing, released, separating. (c) The sole triboelectric signals (ISC, VOC, and charge) are generated by the PI-based device, and their corresponding force loading signal. Sole triboelectric signals are generated in the stages of contacting and separating (light yellow area). (d) The sole piezoelectric signals (ISC, VOC, and charge) are generated by the PVDF-based device with a shielding layer, and their corresponding force loading signal. Sole piezoelectric signals are generated in the stagesof compressing and releasing (light green area). (d) The triboelectric-piezoelectric hybrid signals (ISC, VOC, and charge) are generated by the PVDF-based device, and their corresponding force loading signal. The hybrid signals exist in the stages of contacting, compressing, releasing, and separating.
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Supplementary Fig. 7 The transferred piezoelectric charges generated by the PVDF-based device are measured in the (a) forward connection and (b) reverse connection under different forces. The piezoelectric charge transfer (q1 and -q1’) is extracted from the (c) positive and (d) negative polarization sides of the PVDF-based device, and the applied force is 60 N.
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Supplementary Fig. 8 The transferred piezoelectric charges generated by the PVDF-based device with a shielding layer are measured in the (a) forward connection and (b) reverse connection under different forces. The sole piezoelectric charge transfer (q2 and -q2’) is obtained from the (c) positive and (d) negative polarization sides of the PVDF-based device, and the applied force is 60 N.
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[bookmark: _Hlk76951963]Supplementary Fig. 9 Using a commercial piezoelectric meter to measure the piezoelectric coefficient d33 of the PVDF film. (a) Photography of the measurement platform. (b) The force loading process of the PVDF film. (d) The measured d33 values from 6 sample points and the average d33 of the PVDF film is 33.05 pC/N.

Supplementary Note 1: Calculating the piezoelectric charge transfer using directly extracting (DE) method
The positive piezoelectric charge transfer is q1 (Supplementary Fig. 7c) and the negative piezoelectric transfer is -q1’ (Supplementary Fig. 7d) in the hybrid output. They are determined by the force curve where the force increases from 0 to the peak, and the relative value between two blue lines is the transferred piezoelectric charge q1 (-q1’). The average piezoelectric transfer QDE is:



Supplementary Note 2: Calculating the piezoelectric charge transfer using outside shielding (OS) method 
The transferred pure piezoelectric charges obtained from the PVDF-based device with a shielding layer under different forces are shown in Supplementary Figs. 8a, b. The positive piezoelectric charge transfer is q2 and the negative piezoelectric transfer is -q2’, which are shown in Supplementary Figs. 8c, d, respectively. The average piezoelectric transfer QOS is:
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