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The preparation of PPy-coated Au:

The Au-coated PET film was used as a substrate. PPy was electrodeposited on the gold surface using
a three-electrode electrochemical method, in which a platinum plate (1 cm x 1 cm) and an Ag/AgCl
standard electrode were used as the counter and reference electrodes, respectively. The deposition
was carried out in a solution containing 0.15 M sodium dodecyl sulfate (SDS) and 0.15 M pyrrole.
The electrodeposition potential was set at 0.8 V for 120 s (CHI 660E electrochemical workstation).
The resulting film was rinsed with deionized water and dried at 60 °C.
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Fig. S1 Schematic diagram to show the testing setup.
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Fig. S2 (a) Schematic diagram of the Au/PPy/Al device, (b) voltage and current outputs of the Au/PPy
plate/Al device under repeated compressive deformation.
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Fig. S3 (a) Voltage and (b) current outputs of the Al/PPy-coated fabric/Au device at the reserve
connection condition.
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Fig. S4 (a) Voltage and (b) current outputs of the Al/PPy-coated fabric/Au device at different
frequencies.
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Fig. S5 (a) Voltage and (b) current outputs of the Al/PPy-coated fabric/Au device at different forces.

With increasing the impact force from 5 N to 8 N and 13 N, the voltage output increased from 0.78
V to 1.64 V and 3.24 V, while when further increasing the force from 13 N to 20 N, the voltage
increases at a lower extent, from 3.24 V to 3.45 V. The current output change in a similar trend. This
changing trend can be explained by the influence of impact force on the compressive deformation of
the fabric. Since the electrical generation is mainly contributed by the triboelectric effect. The electric
output is mainly dependent on the fiber-electrode contact caused by compression. A larger contact
area results in larger outputs. When increasing the impact force, the fabric can be pressed to a denser
state, which leads to a larger contact area, until it reaches the fully compacted state in which further
increasing the force will not cause an increase in the contact area.
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Fig. S6 Electrical outputs of Al/PPy-coated fabric/Au device made of (a) single PPy-coated fabric
and (b) two layers of PPy-coated fabrics.
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Fig. S7 Current outputs of the devices made of the PPy-coated fabrics with different PPy loadings (a)
2.70 mg/cm?, (b) 4.06 mg/cm?, (c¢) 4.22 mg/cm?, (d) 6.36 mg/cm?, and (e) 6.44 mg/cm?.
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Fig. S8 Voltage outputs of the devices from the PPy-coated fabrics with different PPy loadings (a)
2.70 mg/cm?, (b) 4.06 mg/cm?, (c) 4.22 mg/cm?, (d) 6.36 mg/cm?, and (e) 6.44 mg/cm?.
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Fig. S9 Dependence of the current outputs and power on external resistance for the Al/PPy-coated
fabric/Au device made of the PPy-coated fabric with different PPy loadings (a) 2.70 mg/cm?, (b) 4.06
mg/cm?, (¢) 4.22 mg/cm?, (d) 6.36 mg/cm?, and (e) 6.44 mg/cm?.
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Fig. S10 (a) I-V characteristics of Au/PPy-coated fabric/Au under different forces, (b) voltage and

current outputs of the Au/PPy-coated fabric/Au device.
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Fig. S11 (a) I-V characteristics of Al/PPy-coated fabric/Al at different forces, (b) voltage and current
outputs of the Al/PPy-coated fabric/Al device.
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Fig. S12 (a) Voltage and (b) current outputs of Al/PPy-coated Au device when the two components
are in continuous contact during the impact.
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Fig. S13 I-V characteristics of Al/PPy-coated Au at different forces, inset: the enlarged display to
show the curves at around the origin point.

The enlarged view indicates that the curves do not pass the origin point, which is an indication of
Schottky piezoelectric conversion.
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Fig.S14 Temperature of the fabric (a) before and (b) just after 1000 cycles of compression-and-
decompression impacts (1 Hz, 13 N).

The accuracy of the thermal imager is 1.5 °C. The temperature difference between the uncompressed
and compressed fabric falls into the range of the instrument error.
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Fig. S15 Pictures to show (a) PP nonwoven, (b) polyester wipers, and (c) cellulose nonwoven fabrics
before and after coating with PPy.
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Fig. S16 Electrical outputs of the Al/PPy-coated fabric/Au made of (a) PPy-coated PP fabric, (b) PPy-
coated pet fabric, and (c) PPy-coated cellulose fabric.
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Table S1 Summary of DC generators

Types Active layers Peak Current Density Refs
Voltage (nA/cm?)
V)

piezoelectric ZnO nanowire array 0.001 2.5%107 1
ZnO nanorod array - 3.7 2
Tilted ZnO nanorods - 0.8 3
ZnO nanowire-nanowall hybrid 0.02 0.5 4
ZnO nanotube arrays 0.0001 6.9 5
ZnO nanosheets-anionic layer 0.75 16 6
Vanadiun-doped ZnO nanosheet - 1 7
ZnO nanosheets-Zn:Al layered double 0.38 22.1 8
Hydroxide layer ZnO-NiO 0.43 0.04 9
Obliquely aligned InN nanowire array 7x104 4.5 10
DI water-Graphene PVDF heterostructure 0.0155 - 11
DI water-Graphene Si0O,/Si heterosture 0.000028 - 11
DI water-Graphene LiNbO; heterostructure 0.00011 - 11

Triboelectric Al-PVC - 0.4 12
Al-rubber-PTFE (phase exchange via mechanical unit) 3200 (20 nA, no area found) 13
MoS,-Pt/Ir coated AFM tip - 108 14
p-n junction charge regulated device - 14.7 15
Al-FEP - 4.1 16
PTFE-MC nylon 380 0.36 17
P type Si-Pt/Ir coated AFM tip 0.4 106 18
N-type Si/P-type Si 0.425 0.58 19
FEP-Cu (using DI water as a mobile phase) 228 (11.5 pA, no area found) 20
FEP-Cu (using copper pellets as the mobile phase) 101 (1.35 pA, no area found) 20
Copper-PTFE (sliding mode) 14.2 0.39 (1.05uA, PTFE area: 3 cmx9 21
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Copper-PTFE (rotary mode) 750 (15 pA, no area found) 21
Al-MoS, 0.3 35 22
Ti/S1 wafer-Ti0,-MoS, -0.7 120 22
N-type diamond coated tip and ICP-RIE treated p type Si - (55 pA, no area found) 23
Pt coated tip and the ICP-RIE treated N type Si - (-2000 pA, no area found) 23
BMP/PTFE 1300 1.05 24
PA conductive yarn-PA nonconductive yarn-PTFE 4500 0.84 (40 pA, area: 6.8 cmx7 cm) 25
Copper foil-Kapton film (sliding DC-TENG) - 0.04 (0.16 pA, area: 2 cmx2 cm) 26
n-type doped Si/stainless heterostructure 0.02 9 (18 uA, area: 2cm?) 27
Cu-FEP 480 (12 pA, no area found) 28
Radiofrequenc  MoS, phase-junction 3.5 - 36
y harvesters Graphene/GaAs 0.00008 (108-10-7 A, no area found) 37
from Schottky  Graphene/Al,O5/Si 0.0013 (0.2 pA, no area found) 37
diode Graphene/AIN/Si 0.0015 (0.25pA, no area found) 37
Schottky Al tip/N-type Si 0.60 4000 29
diode/p-n Graphene/N-type Si 0.22 1.5 29, 30
junction ITO/N-type Si 0.45 2.5 29, 30
(Sliding mode)  Al/N-type Si 0.60 4 29, 30
Graphene/N-GaAs 0.12 0.14 29
ITO/N-GaAs 0.23 0.25 29
Al/N-GaAs 0.48 4.1 29
N-GaAs/Si10,/P-Si 3.1 100 31
MoS,/AIN/Si 5.1 11200 31
P-Si/N-GaAs 0.7 180 31
Schottky Al/PPy/Au 0.70 62.4 32
diode/p-n AI/PANI/Au 1.0 33.6 32
junction AI/PEDOT/Au 0.87 49.0 32
(Compression  AI/PANI-HCI/Au 0.90 33.9 33
mode) Al/PPy-SnO,/Au 0.25 2.7 34
Al/SnO,/Au 0.08 0.38 34
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Al/PPy-Al,05/Au
Al/PPy-ZnO/Au
Al/PANI-SnO,/Au
Al/PEDOT-SnO,/Au
Al/PPy-GO/Au
Al/PPy-MWCNT/Au
Al/PPy-graphene/Au
Al/PANI-GO/Au
Al-PEDOT-GO/Au
Al/PPy-coated fabric/Au

0.004
0.013
0.47
1.28
131.9
10.7
7.9
10.41
10.93
82.42

34
34
34
34
35
35
35
35
35
This work
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Table S2 Physical properties of PPy-coated fabrics

FeCl; PPy loading Areal density Surface resistance
(mg/cm?) (g/m?) (k/0O)

0.5M 2.70 94.74 153.56

1.OM 4.06 106.92 135.27

I.5M 4.22 112.52 9.09

20M 6.36 131.53 5.48

25M 6.44 134.33 2.99
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Table S3 Physical properties of materials fabrics

Materials Weight (g/m?) Thickness
(mm)
PP 40 0.32
Polyester 160 0.57
Cellulose 45 0.30
Polyester/cellulose 65 0.27
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Supplementary Videos

Video 1: Running an LCD.
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