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Short-Wave Infrared Photothermoelectric Conversion and Detection
Device and Fabrication Method Thereof

Pl : Prof. Cheng-Liang Liu
Department of Materials Science and Engineering, National

Taiwan U. . /
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Market Needs:

This technology can be applied in the solar energy and optical communication industries. It
enables the harvesting of approximately one-third of the short-wave infrared (SWIR) portion of
sunlight, improving overall energy utilization efficiency and helping address Taiwan’s limited energy
supply. It also functions as a SWIR signal detection component in optical communication systems,

meeting the demand for efficient, low-cost sensing and energy-harvesting devices.

Our Technology:

This technology is based on photothermoelectric conversion, integrating photothermal conversion
and the thermoelectric effect, and uses open-shell polymers to construct multifunctional devices.
It efficiently converts short-wave infrared light (1000-2500 nm) into heat and then electricity,
enabling high-efficiency energy harvesting from the SWIR portion of sunlight, while also providing
high-sensitivity detection of long-wave infrared signals (>1500 nm).

Strength:

(1) Capable of integration with existing solar modules to enhance solar energy utilization efficiency.
(2) Broad optical detection range, covering both the near-infrared (NIR) and short-wave infrared

(SWIR) regions. (3) Simple fabrication, with flexible materials suitable for large-area applications.

Competing Products:

Current short-wave infrared (SWIR) energy conversion and detection devices mainly rely on InGaAs
or other inorganic materials, which are costly, involve complex fabrication processes, and offer
limited functionality.

Intellectual Properties:

Our research team is one of the few in Taiwan with expertise in organic photothermoelectric,
organic thermoelectric, organic composite thermoelectric, and ionic thermoelectric research. Since
2020, we have published approximately 30 international journal papers in these related fields,
demonstrating a solid technical foundation and strong potential for patent development.

Contact (do not need to fill out):

Center for Industry-Academia Collaboration, NTU

Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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