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Research progress of wearable fabric based radio frequency

energy harvesting rectifiers
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Abstract; Existing printed circuit board rectifiers cannot meet the application requirements of
flexible wearable radio frequency energy harvesting ( RFEH) systems due to their rigid and thick
drawbacks, and e-textiles provide a new approach. The design, preparation and performance
evaluation methods of textile-based rectifiers were reviewed, focusing on their application in RFEH.
The working principle, structure ( including transmission lines, impedance matching networks,
rectifier circuits) and fabric materials ( dielectrics and conductors) of rectifiers were summarized.
Preparation methods covered processes such as embroidery, screen printing, inkjet printing, and
metallized fabrics. Performance evaluation focused on rectification efficiency, system integration and
wear tests. Future research should focus on the development of flexible and efficient rectifiers based
on fabrics, innovative material processes and structural designs to meet the needs of wearable

application scenarios. It was necessary to explore the flexible connection and electronic component
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technology to improve the multi-band radio frequency circuit processing capability.

Keywords: fabric based rectifier; radio frequency energy harvesting; wearable; flexible; comfortable
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Fig. 1  Composition of RFEH system
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Fig.2 Common transmission line structures
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Fig.3 Working principle of impedance matching

A7 i B T P ATV R P Bl o 1 HH T2
Tias , O BN TRENS 52 B i 2 2 MERVRE AR 2
[P B A8 o, A% s R i, S a5 00 B ey )
HLH

F1 ABEGREERAFHEX L

Tab.1 Comparison of the characteristics of typical rectifier circuits
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Tab.2 Properties of common dielectric materials

RIEWR, il iR 2%

i Gz WE W R
i 1.10 2,20 0.120  [27]
W 2.26 1.55 0.009  [28]
A7 0. 89 1.67 0.023  [16]
EH 2.45 1.25  0.030 [19]
FR4 4B 4T M — 4.50  0.035 [29]
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Tab.3 Properties of common conductor materials
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Fig.4 Embroidery for manufacturing fabric circuit
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Fig.5 Screen printing for manufacturing textile circuits
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Fig. 6 Ink jet printing for manufacturing textile circuits
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Fig. 7 Denim based rectifier
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Fig. 8 Embroidery fabric based rectifier and its

structure and materials
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Fig. 9 Screen printed rectifier antenna on cotton

T-shirt and the antenna structure
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Fig. 10  Rectifier based on felt
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Fig. 11

Rectifier based on polyimide and its

integration in a fabric pocket
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Tab.4 Comparison of parameters for fabric based rectifiers

S Kk TR/ GHz SRR HA TR H& TS fRhsk  BHBILE il AERHaeR/ %
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[17] 2.450 PEER A 22 WARZA W g Beiis A e 70
[18]  2.000~5.000 iRl ke ioKin LZMENR] — — ik 32
[19] 2.450 R e 21 R B E gk AR I 56
[20] 0.915 T ST Jezl  MmEds BT AR 80
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