Z T HAR
2020 455 2 9] SPACE ELECTRONIC TECHNOLOGY

— 8 0 B O T 3 AR R B
R BRI 5S4

RN T O B OCME, B AT
(TR SO B RG% 4 SR K TS0 % TR 400044)

H EHALEEEEMAZAREBALEERNEIEZ XX — LA TH KA ZAGESHRZ
—, BOE AR FIABAB AAERG KRR A TR R RIS MELERETEm, L FRT T —H
WEA 2. 45GHz 9 M B TEF A EH REKXFET RARB AR, AT AR TG ZIK, MXER, £
27dBm #rAZh F 150Q §i H T ,MW-DC 4532k % 5% KX 71.83% ;S N 3h % h 23 ~32dBm B #9463 % 5 F 65% ; BF
N FAKE 17dBm 9% FEMH T 50% , Bk, X RERCRGMAS EGELE X, % & T 32dbm,
HERLES, THTHRELZEZEH T,

B3 A O R R S R RN T & e &g <X

& 425 . TN820 XEkFRIDED . A XEHS :1674-7135(2020)02-0033-06

D O 1:10.3969/j. issn. 1674-7135.2020.02. 006

Design and Analysis of A High Efficiency Rectifier Circuit Based
on Diode Arrays for Microwave Power Transmission

SONG Wei,ZHANG Huaiqing* ,XIAO Hui, PENG Wenxiong, XIAO Dongping
( Chongging University State Key Laboratory of Power Transmission Equipment&System
Security and New Technology, Chongqing 400044 , China)

Abstract ; Microwave wireless power transmission( MWPT) is one of the main methods to achieve long—distance wireless
energy transmission, which is also one of the core technologies of space solar power systems( SSPS) . Microwave rectifier cir-
cuit is the key link to convert microwave power to DC power. In order to realize high-power and long—distance MWPT, a rec-
tifier circuit based on diode arrays and operating at 2.45 GHz is designed in this paper,which is capable to achieve high ef-
ficiency power conversion under high input power,and appears low sensitivity to load changes as well. Measurement results
show that the maximum MW-DC power conversion efficiency (PCE) reaches 71.83% under 27 dBm input power and 150 ()
load ;the MW-DC PCE keeps higher than 65% when the input power varies from 23 dBm to 32 dBm;even if the input power
is as low as 17 dBm,the MW-DC PCE still exceeds 50 % . Therefore ,the proposed rectifier circuit features wide dynamic in-
put power range and high power conversion efficiency,which can be applied in MWPT systems.
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Fig.1 Structure of Rectifier Circuit
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Fig.3 Matching Network Simulation of Rectifier Circuit
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Fig.5 Rectifying Efficiency with respect to the Input
Power and the Load
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Table 1 Performance Comparison

SCHRG S TAERR  BAIIR BHReR B RACE

[8] 2.1GHz 21dBm-30dBm >50% 58.7%
[8] 2.1GHz 19dBm-30dBm >50% 64.5%
[10] 2.45GHz27dBm-31.7dBm >60% 63.3%
[11] 2.45GHz 23dBm-33dBm >60% 69. 4%
£ 2.45GHz 23dBm-32dBm >65% 71.82%
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