Colloidal quantum dot-based infrared photodetectors: From diode design to image sensors
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Infrared photodetectors are being studied to acquire invisible information regardless of environmental conditions (day/night, weather). Based on III-V and MCT materials, however, conventional image sensors have the limitations of high processing costs and have difficulty fine-fabricating pixelation due to the bonding process. Therefore, emerging materials (organic, perovskite, colloidal quantum dots (CQDs)) compatibility with solution-based photodetectors facilitates the seamless integration of read-out integrated circuits (ROICs), enabling the creation of monolithic structures with high resolution, dependent on the pixelation of the ROICs. Among them, Colloidal quantum dots (CQDs) are an attractive candidate for highly efficient infrared thin film photodiodes (TFPDs) because they have superior properties to bandgap tunability, high absorption coefficient, and low-cost processability.

In this presentation, I introduce several designs of an infrared photodiode using CQDs and demonstrate them on ROICs as the imagers. Especially, the optimal design progress of CQD-based photodiodes is introduced with various carrier collecting types for integration as image sensors for various applications. This presentation will help you understand the process from a single device to integration.


