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Supplementary Figure 1. a-c, SEM images and diameter distributions of

TPU@P(VDF-TrFE) core-sheath fiber mat (a), TPU fiber mat (b), and adhesive
PAAND fiber mat (c).
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Supplementary Figure 2. Fourier transform infrared spectroscopy (FT-IR) spectrums
of TPU, P(VDF), and TPU@P(VDF-TrFE) core-sheath fiber mats.
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Supplementary Figure 3. X-Ray diffraction (XRD) patterns of TPU, P(VDF), and
TPU@P(VDF-TrFE) core-sheath fiber mats.
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Supplementary Figure 4. Effect of collection time during electrospinning on the
thickness for TPU@P(VDF-TrFE) core-sheath fiber mats.
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Supplementary Figure 5. Air permeability of core-sheath TPU@P(VDF-TrFE) fiber
mat with varying thicknesses.
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Supplementary Figure 6. Digital images of commercial PENG device attached to the
human skin before (a) and after sporting (b) and PASE-skin adhered to the human
skin before (c) and after sporting (d).
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Supplementary Figure 7. Water contact angle of P(VDF-TrFE) fiber mat (a),
TPU@P(VDF-TrFE) core-sheath fiber mat of P(VDF-TrFE) content of 66.6% (b), 60%
(¢), 50% (d), and 40% (e), and TPU fiber mat (f).
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Supplementary Figure 8. Cyclic adhesion tests for the PASE-skin.
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Supplementary Figure 9. Working mechanism of the PASE-skin device.
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Supplementary Figure 10. a-¢, Open-circuit voltage (b), short-circuit current (¢) of
the TPU@P(VDEF-TrFE) core-sheath fiber mat (P(VDF-TrFE ratio = 40%)) with
different contact-release frequencies.
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Supplementary Figure 11. The peak-to-peak voltage (Vp-p) of the PASE-skin

attached to the popliteal fossa to record running speeds.
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Supplementary Figure 12. Digital image of the printed circuit board (PCB) with a
microprogrammed control unit, a Bluetooth, and five data processing units for

amplifying, converting, and transmitting the signals from PASE-skin.
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Supplementary Figure 13. Confusion matrix of the 26 types of alphabets from “A”

to “Z” assisted by machine learning.
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Supplementary Figure 14. Circuit diagram of signal processing unit.




Supplementary Table 1. Comparison of self-powered sensors in adhesion,

permeability, stretchability properties

Materials Permeability Stretchability =~ Adhesion  Application Ref.
Core-sheath fiber mat 678 g m2 day! 600% 147kPa  Gesture
Liquid-metal fiber mat recognitio

n system
PLGA/PVA fiber mat 120 mm s°! 300% / E-skin 1]

(substrate)

P(VDE-TrFE) fiber mat 61.30 mm s'! / / E-textile 21-
Conductive fabric
CNT/PVDF-HFP  fiber 12 kg m? day"! / 8 kPa Plant 3]
mat (38°C) sensor
P(VDF-TrFE)/PA66 fiber 164 mm s7! / / Self- [4]
mat 531 kg m2 day"! powered E-
Stainless steel yarn textile
LM/SBS fiber / 500% 0.28 N Gesture (3]
mat/hydrogel cm’! recognition

system
P(VDE-TrFE) fiber mat / 30% / Mechanical [©]
PDMS/Au sensor
PVDF-HFP fiber mat Yes / / E-textile 7]
PVDF fiber mat / / / Self- [8]
PET/Al powered

system
PVDF/PAN fiber mat 13.99 kg m2 d! 40% / Health ]
Mxene/CNT monitoring
SEBS/PVDF-HFP fiber 913 gm™ day’! 150% / E-skin [10]
mat
Ag flakes/LM
Perovskite/SEBS/PVDF- 10 kg m2dl, 100% / Energy (i
HFP fiber mat harvesters
Fluorinated film/ / / 16 N Energy [12]
aluminum foil harvesters

PVDF/PVA fiber mat




Description of videos

Supplementary video 1. Demonstration of the operation of real-time gesture

recognition by the PASE-skin.
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