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The Characteristics of Organic Field-Effect Transistors and
Triboelectric Nanogenerators with Natural Polyelectrolyte
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We demonstrated two kind of green electronic devices, organic thin film transistor (OTKT) and triboelectric nanogenerator (TENG)

fabricated with protein-based polyelectrolytes. The side chains of the amino acids in hydrated protein act as good sources of 1ons and the

ions-transfer effect enhances the device performance. In OTFT, spider silk protein was selected as gate dielectric. The etfective mobility of

the device could be enhanced 30-40 times and the threshold voltage value reduced 10-20 times from vacuum to air ambient. In TENG,

gelatin/glycerol film was chosen as triboelectric layer. The device can provide an open-circuit voltage of 82 V and a short-circuit current

density of 2.8 mA/m? with a peak power density of nearly 150 mW/m? in RH60% ,which is able to drive 100 LEDs simultaneously.
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Figure 1. (a) Schematic picture of the pentacene OFET with spider silk as the gate dielectric. (b)
Formation of electric double layers capacitors (EDLCs) when the SIM structure with hydrated
protein is biased at a voltage.
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Figure 2. Device characteristics of the pentacene OFET with spider silk Dielectric.
(a) Output characteristics in vacuum. (b) Transfer characteristics and gate leakage current
in vacuum. (¢) Output characteristics in air ambient. (b) Transfer characteristics and gate

leakage current in air ambient.
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Figure 3. (a) Schematic picture of the gelatin-based TENG. (b) Working mechanism of the gelatin-based TENG at high humidity.
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