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A Design of Compact and High-Efficiency Rectifier Based on Harmonic
Suppression for Wireless Power Transfer Application and Energy Harvesting
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Abstract

This paper proposes the design of a compact and highly efficient 2.45 GHz rectifier based on harmonic suppression. The proposed
rectifier enhanced the RF - DC efficiency by suppressing the second and third harmonics. Additionally, a second harmonic suppression
network was used for matching, thereby eliminating the need for an additional input impedance matching network and resulting in a
smaller size. The fabricated rectifier demonstrated a very high power conversion efficiency (PCE) of 81.22 % at an input power of
12.5 dBm, with dimensions of 19 mmx15.5 mm.
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Fig. 1. Schematic of proposed rectifier.
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and third harmonic frequency in the designed rec-
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Table 1. Parameters of transmission lines.

TL, TL, TL,

Z(Q) 140 140 150
0,(degree) 30 45 45
f (GHz) 245 245 245

H 2. oldo] wxe A7E79 v
Table 2. Comparison with the previously reported work.

Fre. Max. P;
(GHz) | PCE (dBm)
[11] 245 | 749 % 10.1
[12] 245 | 809 % 20
[13] 245 | 66.5 % 10
This work | 245 | 812 % 12.5
A\ : Wavelength at the frequency.

Ref Diode Size

HSMS2860 | 0.075
HSMS282 | 0.051
HSMS2860 | 0.053
BATI15-03W | 0.020
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