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A novel metal-insulator-metal based structure consisting of three dielectric layers is proposed in which the resonant tunneling occurs in middle layer between two barriers. The device can be engineered to have a high degree of nonlinearity around zero volts, which is crucial for small signal rectification in THz rectennas for solar energy harvesting.
Tunneling diodes comprising of metal-insulator-metal (MIM) layers are potential candidates for signal rectification in THz rectennas [1] due to the small tunneling transit time. To enable the rectification of small amplitude signals captured by the antenna it is crucial to have a large degree of nonlinearity around zero volts. We propose an all-dielectric double barrier structure with triple dielectric layers (MIIIM) in which the electron transit is enhanced by resonant tunneling through the bound states in the quantum well within the middle layer between two barriers. We show, by quantum-mechanical modeling, that by engineering the barrier heights at each side and thickness of dielectric layers, the resonance can be supressed in one direction and enhanced in the opposite direction. This creates a large degree of nonlinearity and small-signal asymmetry around zero volts. The structure consists of three nano-dimensional dielectric layers which creates a small barrier on one side, a larger barrier on the other side, and a quantum well between. The current-voltage (IV) characteristics were calculated using the modified multi barrier Tsu-Esaki method [2].
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