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Highly Efficient Rectifier Array Using a Two-Section Branch-Line Coupler for
Simultaneous Wireless Information and Power Transfer (SWIPT)
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Abstract

This study presents a rectifier array with a two-section branch-line coupler for simultaneous wireless information and power transfer
(SWIPT). The branch-line coupler-based power recycling technique is introduced to combine two sub-rectifiers to maintain high
rectification efficiency within a wide input power range. A U-shaped 2™ order band stop filter is proposed to reflect a power signal
and transmit an information signal to the isolated port of the coupler. A voltage doubler topology is adopted for the sub-rectifiers to
minimize the impedance change to the input power. The proposed rectifier array achieves a wide input power range of 13 dBm~32
dBm for a power conversion efficiency (PCE) > 50 %, with a peak PCE of 74.7 % at 2.45 GHz.
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Fig. 1. Block diagram of FS SWIPT receiver.
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672

7719 WA ALT A7) NS 50 %t dE
PCES 2 98 48 W335 dB Y e AoE 9
Aol A AME WAl EAIYS & 5 ATk

)

% 7 SWIPTS 245 GHz A F7] vl <] Apxlo|H,
Az sz 71 ZHE £ 30x80 mm’th
PCBT 0.813 mm®] 77 <} 3. 38-4 &S ZHe Rogers
AFe] ROA003CE AHE8EITE BFF-2 913 thol 2+
HSMS 28225, 2 A3} R 3309" AT A H
7] wi g Xéa 545 H7] 9184 E4436B A5 A7
o} AS0825-125 A8 FE7| & AHEste] S5
9 82 Agksk AF7] vl g PCE AlEdold At
2 24 A3E Yehd Aotk PCEE P./Pyo 2S5
& d9oH, P> AF719 28 DC A8, P& Z771
o] 948 Agoltt. 50 % o]4e] PCEE 2= 948 W7t
13 dBm~32 dBmA W °1—§ S

o
=2
A

i Folded L-: -Shape Band Stc
WAIO 22 =
245GHz_SWIPT_RECT _Filter

a8 7. A% 357 Mg AR
Fig. 7. Photograph of the implemented rectifier array.

PCE(%)
8

—=— Simulated
—e— Measured

o 5 10 15 20 25 30 35
Input Power (dBm)

8 8. 245 GHzolA 98 Ao wE PCE A&l
A g 34 A3 (R=330Q)

Fig. 8. Simulated and measured PCE versus input power
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Table 1. Comparison of rectifier arrays.
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[5] [6] This work
Freq. [GHz] 245 5.8 245
Power range for PCE>50 % [dB]| 24 15.5 19
Peak PCE [%)] 63 81 74.5
No. of branches 3 2 2
Size [em?] N/A 14 24
Need additional PD for SWIPT? | No No Yes
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