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Abstract

Today, energy harvesting systems have become more darling, and this is because of
the fact that EH technology is an available way for powering different applications.
Actually, RFEH systems are formed by four parts such as antenna, balun, matching
network, rectifier, and storage unit. RF-to-DC Rectifiers are the heart of these

systems that produce DC supply voltage by the antenna’s incoming RF energy.

This thesis proposes a radio frequency energy harvesting system that has a novel
high dynamic range rectifier. This rectifier has two feedback and feed-forward
structures. These paths keep the rectifier's power conversion efficiency high at
different input powers and thus create a high dynamic range. This rectifier also has
better sensitivity. Advances in the rectifier also make final systems results more
satisfying. The circuit is simulated with 180nm CMOS technology at a frequency
of 900MHz. Also, a n type matching network circuit is used because the circuit
works in a large-signal mood, it shows different input impedance at different input
powers; this circuit is matched at Pin=-19.5 dBm and f=900 MHz. In addition, an
off-chip balun named ADTL2-18+ is used as the system’s balun.

The circuit' rectifier's results show PCE and DR at 86.03% and 9.8dB,
respectively. These results are with -19.3 sensitivity at 1 V output voltage. This

rectifier is designed in one stage and its area is 106 um x 72.5 um.

Key Words: RF energy harvesting, rectifier, dynamic range, CMQOS, power
conversion efficiency, RF—to-DC converter
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