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Abstract: Wood, as one of the most abundant renewable resources on Earth, possesses a naturally porous structure,
excellent mechanical properties, and biocompatibility, endowing it with significant potential in the field of green electron-
ics. Unlike conventional polymeric or inorganic substrates, wood has unique fiber orientation and porous micro/nanostruc-
tures. These features provide advantages in charge transport, ion migration, and interfacial regulation, which offer a sustain-
able and biodegradable basis for wood-based electronic devices. In recent years, intelligent sensing technologies, self-pow-
ered systems, and flexible electronics have developed rapidly. Researchers have modified wood through structural design
and material functionalization. As a result, wood has been endowed with new properties such as conductivity, flexibility,
and optical transparency. This has revived its potential in green electronics. This review summarizes the physical structure
and chemical composition of wood. It also introduces common modification and functionalization methods. These include
delignification, chemical doping, carbonization, and bioinspired structural design. Such strategies enable wood to acquire di-
verse functional properties. Based on these advances, researchers have built various high-performance wood-based devices.
Energy-harvesting devices, such as evaporation-driven and triboelectric generators, can capture energy from the environ-

ment. Multifunctional sensors can detect pressure, humidity, and gas with high sensitivity. Energy-storage devices, such as
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supercapacitors, show excellent energy storage and release performance. We further discuss the integration of wood-based

electronic microsystems. Energy management modules, sensing units, and wireless communication modules are combined

to achieve “sensing function-micro/nano power supply” integration. These systems provide stable operation and reliable sig-

nal response. They also match the goals of green and sustainable development. Finally, we discuss future opportunities and

challenges facing the development of wood-based electronic technologies.

Key words: wood electronics; wood-based sensor; nanogenerator; wood-based evaporation-induced electricity gener-

ator; wood-based supercapacitor; wood-based microsystems
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