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Development of Highly Sensitive SWIR Photodetectors based on MAPI-capped PbS QDs

Suji Choi', JinBeom Kwon', Yuntae Ha', and Daewoong Jung"*

Abstract

With the development of promising future mobility and urban air mobility (UAM) technologies, the demand for LIDAR sensors has
increased. The SWIR photodetector is a sensor that detects lasers for the 3D mapping of lidar sensor and is the most important tech-
nology of LIDAR sensor. An SWIR photodetector based on QDs in an eye-safe wavelength band of over 1400 nm has been reported.
QDs-based SWIR photodetectors can be synthesized and processed through a solution process and have the advantages of low cost and
simple processing. However, the organic ligands of QDs have insulating properties that limit their ability to improve the sensitivity and
stability of photodetectors. Therefore, the technology to replace organic ligands with inorganic ligands must be developed. In this study,
the organic ligand of the synthesized PbS QDs was replaced with a MAPI inorganic ligand, and an SWIR photodetector was fabricated.
The analysis of the characteristics of the manufactured photodetector confirmed that the photodetector based on MAPI-capped PbS QDs
exhibited up to 26.5% higher responsivity than that based on organic ligand PbS QDs.
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Fig. 1. Schematic of the synthesizing PbS QDs
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thesized PbS QDs.
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Fig. 5. Schematic of the SWIR photodetector measurement system.
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