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Highly Efficient Rectifier Based on a Matched Voltage Doubler with
Wide Input Power and Frequency Range
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Abstract

This study presents a highly efficient rectifier based on a matched voltage doubler. The proposed matched voltage doubler consists
of a voltage doubler and L-type impedance matching networks connected to each diode. The L-type impedance matching stage can
independently control the reactance of each diode, enabling the proposed rectifier to be highly efficient for a wide range of input power
and frequency bands. For validation, the proposed rectifier was manufactured, and its performance was measured. The proposed rectifier
achieved a power conversion efficiency (PCE) greater than 50 % in a wide frequency band of 1.5 to 2.6 GHz, and in a power range
of 10.9 to 31 dBm at 2.4 GHz. The maximum PCE achieved was 71.2 % at 2.4 GHz.
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Fig. 1. Schematic of proposed rectifier.
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Fig. 2. Simulated input impedance of (a) the diode D; and
D, and (b) the proposed rectifier with input power
at 2.4 GHz (R;=680 Q).
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Fig. 3. Simulated input impedance of the proposed rectifier
with frequency at 29 dBm (R,=680 £).
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Fig. 4. Simulated PCE with frequency and input power
(R=680%2).
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Fig. 5. Layout and photograph of the implemented rectifier.
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Fig. 6. Simulated and measured PCE versus input power
at 2.4 GHz (R;=680 Q).
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Table 1. Comparison with the previously reported works.

This
Ref. [4] | Ref. [5] | Ref. [6] |
Power range 1 NA 11.5% 20.1

for PCE>50 % (dB)

Freq. range for PCE

>50 % (GHz) 1~24 10.57~0.9 [091~2.55| 1.5~2.6

Eff. (%) 71.5 76* 65 712

P;;k Power (dBm) 8 16* 10 25

" | Freq. (GHz)| 2.0 0.7 18 24
Size [A¢] 0.22x0.14| 0.15x0.22 | 0.14x0.21 | 0.34x0.17
Structure Voltage | Single | Voltage | Voltage

doubler diode doubler | doubler

"Graphically estimated.
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