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High-Efficiency Rectifier Based on Transmission-Line Transformer with
Wide Input Power and Frequency Ranges
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Abstract

In this paper, a high-efficiency rectifier based on a transmission-line transformer with wide input power and frequency ranges is
presented. The proposed rectifier was configured with a voltage multiplier and transmission lines connected to each diode. Both the
connected transmission lines were coupled and configured in the form of a transformer for a high Q-factor and low insertion loss.
Further, the rectifier was optimized to match the source impedance for wide input power and frequency ranges. The size of the proposed
rectifier was 34.4 mm x 12.8 mm, and its performance was verified through measurements. The proposed rectifier exhibited a high
power conversion efficiency of over 70% in a wide frequency band of 2.0 GHz - 2.8 GHz. The rectifier exhibited a power conversion
efficiency of 50% or more in the power range of 4.6 dBm -22.8 dBm at a center frequency of 2.45 GHz.
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Fig. 1. Schematic of proposed rectifier.
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Fig. 2. Simulated input impedance of the diodes with input
power at 2.45 GHz (R,=680 Q).
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Fig. 3. Simulated input impedance of the proposed rectifier
with input power at 2.45 GHz (R;=680 £2).
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Fig. 4. Simulated input impedance of the proposed rectifier
with frequency at 16.5 dBm (R,=680 £).
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Fig. 6. Layout and photograph of the implemented rectifier.
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Table 1. Comparison with the previously reported works.

Ref. [6] Ref. [7] Ref. [8] This work
> 0,
Eff. over | Peak PCE >70 % 2.0~3.05 0.57~0.9 23~2.42% 20~28
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band Fractional BW [%)] 41.5 449 5 32.7
Power range o N
for PCE>S0 % [dB] 11 N/A 115 46~22.8
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ize.[mnr] * [1¢] ) (028x0.11 [ A7)
Matching network structure MulFl-s.tage. Co.up'led . Co‘uphled ‘ Transmission-line
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"Frequency range for PCE > 50 % (GHz).
“Graphically estimated.
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