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Figure S1. SEM image of BLG film on SiO2 substrate
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Figure S2. AFM image of BLG film on SiO2 substrate
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Figure S3. Cross-sectional SEM images of (a) top and (b) bottom electrodes of FTENG
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Figure S4. (a) The output voltage and (b) current density of PDMS/CC-based FTENG at driving 

frequency of 3 Hz under various compressive forces
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Figure S5. (a) The output voltage and (b) current density of PDMS/CC-based FTENG under 

driving compressive force of 6 N at various frequencies
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Table S1. Output performance of FTENG under different vertical forces

PDMS/3D BLG/CC-based FTENG (1.0 cm×1.0 cm)
Vertical force was varied (2, 4, 6, 8 and 10 N) at the same frequency (3 Hz).

Force
(N)

Output voltage 
(V)

Current density 
(μA cm-2)

Power 
(mW)

Power density 
(mW cm-2)

2 13.5 3 0.041 0.041
4 18 4.3 0.077 0.077

6 40 6.3 0.252 0.252
8 49 7.8 0.382 0.382
10 57 8.6 0.490 0.490

PDMS/CC-based FTENG (1.0 cm × 1.0 cm)
Vertical force was varied (2, 4, 6, 8 and 10 N) at the same frequency (3 Hz).

Force
(N)

Output voltage 
(V)

Current density 
(μA cm-2)

Power 
(mW)

Power density 
(mW cm-2)

2 10.1 1.82 0.018 0.018

4 15.2 2.5 0.058 0.058

6 24.5 3.1 0.076 0.076

8 26.3 3.8 0.099 0.099

10 33.5 4.2 0.140 0.140
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Table S2. Output performance of FTENG at different vertical frequencies

PDMS/3D BLG/CC-based FTENG (1.0 cm×1.0 cm)
Driving frequency was varied (1, 2, 3, 4, and 5 Hz) under the same vertical force (6 N).

Frequency
(Hz)

Output voltage 
(V)

Current density 
(μA cm-2)

Power 
(mW)

Power density 
(mW cm-2)

1 38 3.7 0.141 0.141

2 48.5 4.5 0.218 0.218

3 53 6.3 0.334 0.334

4 61 7.8 0.476 0.476

5 70 9.3 0.651 0.651

PDMS/CC-based FTENG (1.0 cm × 1.0 cm)
Driving frequency was varied (1, 2, 3, 4, and 5 Hz) under the same vertical force (6 N).

Frequency
(Hz)

Output voltage 
(V)

Current density 
(μA cm-2)

Power 
(mW)

Power density 
(mW cm-2)

1 20 1.6 0.032 0.032

2 21.9 2.8 0.061 0.061

3 29 3.9 0.113 0.113

4 35.5 4.6 0.163 0.163

5 39 5.1 0.199 0.199


