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Introduction

Main objective

A To combine RFID tag and EEH device, both
working at different frequencies

A To exploit non-linear behavior of RF devices
for mutual benefit
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Approach

RFID tagRectenna

with with
' External Self '
Harvesting Harvesting
Dual Band tag-harvester Single Band tag-harvester
RFID communication @ 868 MHz RFID communication @ 868 MHz ) 5
EEH @ UMTS 2.17 GHz EEH @ its 39 harmonic 2.604 GHz

Harvested energy is re-injected into the RFID chip
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Block diagram
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A RFID Tag and EEH section are integrated in a common antenna
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Waveform design =

Pas,_iye RFID chip generates modulated harmonic signals
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Device Characterization
Passive RFID chip

*Impedances measured at -10 dBm
input power

A RFID chip EM-4325 with optional
Battery Assisted Power (BAP)
mode

A Schottky diode HSMS 2860
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Antenna structures
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A The arrows indicates the ports where RFID chip or lumped elements of EEH section are connected




DesignProcedure fLcis

Electric-electromagnetic co-simulation
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RFID-TR with External - Harvesting
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Prototype RFID-TR | Substrate: Rogers RO4003
Permittivity: 3.55
Thickness: 0.8 mm

(a) Dual Band Antenna,(b) EEH section,(c) RFID chip EM4325,(d) Feedback Wire)ll
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RFID Tag with Self-Harvesting '

RFID-TR prototype

RFID Communication at 868 MHz
and
Energy Harvesting at 2.604 GHz

Y12

(a) Single Band Antenna, (b) EEH section, (c) RFID chip EM4325, (d) Feedback wire
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Setup '

Equipments Used:

A Signal Generator (Agilent N5182A) for UMTS 2.17 GHz

A UHF RFID Reader (Impinj Speedway R420) for 868 MHz

A Horn Antenna (Gain = 10 dB) )13
A Reader Antenna (Gain = 6 dB)

A DC voltmeter




