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Abstract

This study proposes a high-efficiency rectifier array with multiple power modes based on variable power distribution. The proposed
rectifier array comprises of rectifier cell 1 for low-power mode, rectifier cell 2 for high-power mode, and a variable power divider.
The variable power divider, composed of two branch line couplers and a variable impedance stage, determines the power-dividing ratio
by controlling the variable impedance stage. If the input power is adaptively distributed in the rectifier array according to the input
power, the rectifier array can maintain high efficiency over a wide input power range. The size of the proposed circuit is 67.7 mmx47.4
mm. The measurements obtained during experimentation show that proposed rectifier array has high power conversion efficiency of
80.2 % and 68.7 % in the low and high-power modes, respectively. The circuit can maintain high power conversion efficiency of over
50 % over an input power range of 4.4—28 dBm depending on the selected mode at 2.45 GHz.

Key words: Power Distribution, Wide Input Power Range, Wireless Power Transfer, Rectifier Array

fo] =2 A7AFH ALLE A=xAFATG] AYE wol £ AFY(2019R1G1A1003865)..
FAY 8 A2 BF 8H5(School of Electronic Engineering, Soongsil University)
- Manuscript received April 26, 2022 ; Revised May 9, 2022 ; Accepted May 9, 2022. (ID No. 20220426-042)

+ Corresponding Author: Juntack Oh (e-mail: kingojt@ssu.ac.kr)

454  © Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



[.M & -

= Reconfigurable
power divider

Port:4

FAAGAES A7 E A7) Pz
R ASs 7IeRA, 7€ AIRE 2 AR
FAREAE e gE2A g AA71719] o

Rl AAYMA AfrEA A AFo] 7hs
ol WekM Az71719) wigel e 2718 &9 -

offl o &

A% A2doMe A A Al
b FAlEE 98 dge] 277 24 A |

T, 4Y A W] FaAglo] 12 28-S FAdE
AR7E B3l A8 A% Al BAR A2 ¥ 2 1. Adshe 477 Y =%
2 382 FA5= Aol Qs F2 o]d FAA Fig. 1. Schematic of proposed rectifier array.
a—l;ﬁz}: A] 2~ H] of] & 7@_9_71:1. H%o @gﬂ_% 7]__\5_
T A AE vier e W TeE Yoo, AlkslE F77] LS AAY HES RR
theFet AF7)el tiek A7k R ’ ’
. L A B8 ARE /b 7ee A R E 1A
Ak Awpz)e] 7k ol e EE Aete] W 94Y A sl Teme oW A frem e AT e
e 8 HyjXo s E = 7 L=
BolA e TEES GANE AR A4 e e 00 ST 7R AR SRS EE 20T 14H 22
712 78 7psets Aol ol A% /)53 AFE A8kl 2E 39 AdY BE JFEE 942
sk
A AY Aol weby A5Hez AY 2 s 4 L.
£ A8 2o 7% 477 G 9 A WIS ¢ A ARTE DAL, A ARFC FAAH2E =
AAZ F Qou) AA BREs AT wde] ook = 29 A%s AFdt, JY Ao wE doda W
BB B M ARy 7)uke] AR WAL 9 Ao 7 A AY A7) 25 ARSI AdY B
2 ggwe] WGl AEL ANGFoEA We g T BT A% A HolLES 7 Vel e A=
HAY WA S 28 7 F o 5YT A 4= HSMS 286C2 AHgatsion, ad® REg ARy
7718 WER AREa] Wi 4 W Hele) & o AHjE AR7] thelREE 15 Ve FE Ajke e
shedlel Aldo] el HSMS 28225 AH&-akith 19 28 A REd 47
2 ERANE e 99 A8 WS 2te 7k A R A RER AR AF AL Zuw, Zun
T 719t A7) e At AL GF77] v S Uehd Zloid, HE o AF AY Afadz 7w
AL AMY NE W TAY REA 2 5T AR Ly 430 247 7Ase B Q1 AddA 33
719} A9 Buj7|2 FAsE o, A Bl AdE Atk AAY BT ARRE 1525 dBmol A U
BT ARES v48 BE ARE F s ARFE A2 7,a7F VSWR=2 Ui o] 91250, 748 RE A
AT AL 7] weel, A A/ meb 7 e 8~34 dBmelA 4Y I ZyeZt VSWR=2
HE Agete] 7+ Ao axzoz A7siA & Yio| 2x3l= AL solstolnt
Eage) Ke) 2 2y 2 AAs 12 10
TS, S R mE AR e e e 78 19 AT TFsE A BE e #714
o [¢) =0 3 o S o
1:1—';5_—[ 1:!"4 ]}\i = 88% TI‘X]% T Mq 7‘_3%]_7] 7]1?1_ AZE X‘jﬁ_lﬂ T'ELHHﬂ 7]_]:5 %’ﬂ‘}jiﬁgi
_ TFAHEN XE 12 48 XEON, XE 4% gL
Il 3|2 47 msior = . e o
T AZste] XE 2,394 WAL E o] TE 47 F
19 12 Agehe A7 e =Y =E ved 1 & o, ZE 4ol|M AHS A BRAtete] E 2,30%

455



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 33, no. 6, June. 2022.

-50j

T8 2. 245 GHzell A 49 Aol npe Ady R=d
AR Y 74Y BES ARRY 9Y 99d
2 N &gl 2R, =R,=680 Q)

Fig. 2. Simulated input impedance of the rectifier cell 1
for low-power mode and the rectifier cell 2 for
high-power mode with input power at 2.45 GHz
(RleRL2:680 \Q)
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Fig. 6. Measured PCE of the proposed rectifier array versus
input power at 2.45 GHz (R, =R;=680 Q).
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Table 1. Comparison with the previously reported works.

Ref. [4] | Ref. [S] | Ref. [6] |This work
Freq. [GHz] 245 5.8 245 245
Power range 187",
for PCE>50 % [dB] 2 135 19 14.1"
80.2"
0, bl
Peak PCE [%)] 63 81 74.5 637"
No. of branches 3 2 2 2
Size [AgY] N/A 0.48x1.08 | 0.65%0.24 | 0.55%0.39

* .
Low power mode selection.

*k . .
High power mode selection.
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