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Fig. 1. (a) Microwave wireless energy transmission system; (b) schematic diagram of a typical Schottky diode.
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Fig. 2. (001), (101), (111) cross-section arbitrary crystal orientation electron conductivity effective mass (in polar coordinate
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Fig. 10. New Ge-based SBD device rectification test circuit.
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Abstract

With the development of modern communication technology, unlimited energy harvesting technology has
become more and more popular. Among them, the weak energy density wireless energy harvesting technology
has broken through the limitations in traditional transmission lines and can use the “waste” energy in the
environment, which has become very popular. The Schottky diode is the core device of the 2.45 G weak energy
density wireless energy harvesting system, and its performance determines the upper limit of the system's
rectification efficiency. From the material design point of view, using crystal orientation optimization technology
and Sn alloying technology, we propose and design a Ge-based compound semiconductor with large effective
mass, large affinity, and high electron mobility. On this basis, the device simulation tool is further used to set
reasonable device material physical parameters and geometric structure parameters, and a Ge-based Schottky
diode for 2.45 G weak energy microwave wireless energy transmission is realized. The simulation of the ADS
rectifier circuit based on the SPICE model of the device shows that comparing with the conventional Schottky
diode, the turn-on voltage of the device is reduced by about 0.1 V, the zero-bias capacitance is reduced by 6 fF,
and the reverse saturation current is also significantly increased. At the same time, the designed new Ge-based
Schottky diode is used as the core rectifier device to simulate the rectifier circuit. The results show that the
new-style Ge-based Schottky diode is in the weak energy working area with input energy in a range of —10 —
—20 dBm. The energy conversion efficiency is increased by about 10%. The technical solutions and relevant
conclusions of this article can provide a useful reference for solving the problem of low rectification efficiency of

the 2.45 G weak energy density wireless energy harvesting system.

Keywords: weak energy wireless transmission, Schottky diode, germanium-tin, crystal orientation,

rectification efficiency
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