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In this talk, I will discuss the advances and challenges of using hybrid materials and heterostructures for high-performance electronics. Hybrid organo-metal perovskites have been extensively explored for photovoltaic applications because of their unique physical properties such as superior light absorption, defect tolerance, and ferroelectric polarization. But perovskite-based devices are limited by charge mobility. I will review various strategies towards enhancing mobility of hybrid perovskites via coupling with low-dimensional materials. As a universal approach, mixed-dimensional heterostructures with proper bandgaps and interface coupling can be engineered to interact with photons with different wavelengths. As another example, we report a mid-infrared (up to 10 um) mixed-dimensional photodetector enabled via coupling a narrow bandgap semiconductor Ti2O3 with graphene.
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