Journal of Sensor Science and Technology
Vol. 32, No. 5 (2023) pp. 285-289
http://dx.doi.org/10.46670/JSST.2023.32.5.285
pISSN 1225-5475/eISSN 2093-7563

Eye safety 2l0|C} MM E &5t 2FXIE 7|4 SWIR photodetector 7H &

ESX|' - HEY' - sH2E’ - "HOiS'

Shortwave Infrared Photodetector based on PbS Quantum Dots
for Eye-Safety Lidar Sensors

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

Abstract

Recently, the demand for lidar systems for autonomous driving is increasing, and research on Shortwave Infrared(SWIR)
photodetectors for this purpose is being actively conducted. Most SWIR photodetectors currently being developed are based
on InGaAs, and have the disadvantages of complex processes, high prices, and limitations in research due to monopoly. In addi-
tion, current SWIR photodetectors use lasers in the 905 nm wavelength band, which can pass through the pupil and cause dam-
age to the retina. Therefore, it is required to develop a SWIR photodetector using a wavelength band of 1400 nm or more to
be safe for human eyes, and to develop a material that can replace the proprietary InGaAs. PbS QDs are group 4-6 compound
semiconductors whose absorption wavelength band can be adjusted from 1000 to 2700 nm, and have the advantage of being
simple to process. Therefore, in this study, PbS QDs having an absorption wavelength peak of 1415 nm were synthesized, and
a SWIR photodetector was fabricated using this. In addition, the photodetector's responsivity was improved by applying P3HT
and ZnO NPs to improve electron hole mobility. As a result of the experiment, it was confirmed that the synthesized PbS QDs
had excellent FWHM characteristics compared to commercial PbS QDs, and it was confirmed that the photodetector had a max-
imum current change of about 1.6 times.
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Fig. 1. Schematic of the synthesizing PbS QDs.
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Fig. 2. Schematic of the fabrication of the SWIR photodetector.
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Fig. 3. (a) Absorption spectra, (b) XRD analysis, and (b) TEM image
of the synthesized PbS QDs.
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Fig. 4. (a) Schematic and (b) photograph of the SWIR photodetector
measurement system.
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Fig. 5. The current property according to the irradiation of the IR
light; (a) synthesized PbS QDs (1415 nm), and (b) com-
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