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In recent years, curved detectors and focal plane arrays (FPAs) have attracted significant attention due to their features of wider field of view and lower optical aberrations using a simplified optical system in comparison to conventional flat detectors and FPAs, which can benefit imaging systems in terms of performance, weight, size, and cost [1]. Substantial progress has been achieved in this area, and curved CMOS image sensors have been commercialised by Curve-One (2020), Sony (2021), and others [2]. Despite the progress in curved CMOS image sensors, little information is reported on curved infrared (IR) image sensors which have various important industry applications. In this work, HgCdTe IR detectors are taken as an example to study the mechanical and optoelectronic properties of HgCdTe IR materials under curved conditions in order to understand the feasibility of fabricating curved HgCdTe image sensors. First, finite element analysis was used to simulate and study the impact of curvature on the mechanical properties and failure of free-standing HgCdTe thin films. Note that the HgCdTe material used for the simulation has the following size: thickness of 10 , and planar size of 1 cm  1 cm. Thin film curvature was achieved by applying uniform pressure on the top of the shell model with a rigid concave holder at the bottom. Two types of concave holders (one curved along one axis, while the other curved along two axes perpendicular to each other) with various radius of curvature (ROC) were tested. It was found that two-axes curvature can lead to principal stress in the HgCdTe film that is higher than one-axis curvature even with the same ROC. By applying the maximum stress criteria, the safe range of curvature before failure for HgCdTe (211) thin film was calculated to be: a ROC ≥ 25 mm for one-axis curvature, and ≥ 170 mm for two-axes curvature. This indicates that it is safe to fabricate two-axes curved HgCdTe image sensors with up to 170 mm ROC, which is comparable to commercial CMOS image sensors with 150 mm ROC as reported by Curve-One. In addition, strain in the curved HgCdTe film was used as the input to an 8×8 kp band structure model in order to understand the impact of curvature on its optoelectronic properties, especially the bandgap and cut-off wavelength. It was found that the curvature conditions have negligible influence on the bandgap of HgCdTe materials. For example, a band gap change of less than 1 meV is observed for the smallest ROC before failure for both types of curvature. All these results indicate that it is feasible to fabricate curved HgCdTe IR image sensors in terms of both mechanical failure and cut-off wavelength shift. 
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