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Sensor and communication 
devices Rely on batteries

• Frequent recharging
• Limited lifetime
• Environmental hazard 
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• From sources in the body
• Triboelectric, Piezolectric, Thermoelectric

• From the surrounding environment
• Radio Frequency, Photovoltaic, Ultrasonic
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• Main Challenges:

• Power densities low due to low effective 
contact area relating to their structure

- fiber-TENG up to 953 mW/m2

- fabric-TENG up to 8920 mW/m2

• Complex fabrication process 
(particularly fiber-based TENGs)

• Processes compatible with standard 
large-scale textile manufacturing

• Metal electrode reduces flexibility
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Solution-based 
dielectric materials

Solution-based 
conductive materials

PDMS

Teflon

Negative 
triboelectric

ElectrodePositive 
triboelectric

Metallic inks

Carbon structures
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• Ambient RF Energy Sources • Operation
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Wool felt
Ɛ𝒓𝒓 = 1.16
Conductivity = 0.02 S/m
Thickness = 3.5 mm

Cotton/Polyester
Ɛ𝒓𝒓 = 1.6
Conductivity = 0.02 S/m
Thickness = 2.808 mm

Cordura
Ɛ𝒓𝒓 = 1.1 – 1.7 
Conductivity = 0.0098 S/m
Thickness = 0.5 mm
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Veilshield

Zelt
Flectron

Shieldit
Super

Silver 
nanoparticles

Conductive 
polymer
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