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Wireless remote powering enables deployment of implantable sensor systems inside living animals Reader Base
or human patients in need of continuous bio-monitoring. Antenna * Station
Having a remote base station providing power for operation and data communication, sensor /A
. . . / DATABASE
systems do not require internal energy sources. Therefore, they operate independently of battery /’/ I
Ifetime.
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n this work we focus on small animals monitoring (e.g. mice). Far field remote powering and data g — = —
communication occur in the ISM 2.45 GHz band. The communication iIs established within a smart @ o-Chip / | |

cage (< Im size) and the complete system is connected to an external processing unit.

Regulations & Safety

Wireless power transmission should comply Conservative Link budget analysis
with [1-3]: 22
| o EIRP =+27 dBm v Pt = RetS;.} — G 7 7
+ Base Station radiation limits (EIRP) : A
© cMexposure Limits ReS,r = 6.06 W/m N S,, = Poynting vector at the mouse surface
» Specific Absorption Rate (SAR) SAR = 0 392 W/k v
. Temperature raise B J A = free space wavelength (12.24 cm at 2.45 GHz) P =0.355mW
| o AT =0.151°C after 120s / G, = impl. antenna gain 2 - 4.5 dBi (with body losses)
Wh”e providing enough power for the T = power transmission coefficient 2 0.7 (to rectifier)
Implantable system.
n = rectifier efficiency 2 0.2
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Design of implantable antenna @ 2.45GHz Circuit Design for RF Energy Harvesting

* Implant size is in a compliance with the real mouse model The antenna is combined with a rectifier to realize a “rectenna” as the
» Integrated circuits (IC), electrodes, and the antenna are completely energy harvesting unit of the sensor (tag). Single operation frequency
encapsulated in a flexible and fully biocompatible material, at 2.45 GHz is utilized to perform wweless_remote powering with data
Polydimethylsiloxane (PDMS) communication by backscattering modulation.
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. Antennais well matched @ 2.45 GHz Rectifier and modulator are designed to satisfy system specifications:
| * Input power P;, Is In compliance with the regulations
« The BW covers completely the targeted ISM frequency range - Desired power efficiency n > 20% and output power P, < 500 W
* Antenna Gain fulfils system power requirements complying with the « Target input impedance Z;, = 30 —]250Q, thus 7 > 0.7
regulation & safety specifications
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2 " Res. Freq. = 2.44 GHz | | | | | n =51%
15 i S11=-16 dB ~ Max Gain | Pan ! X | v
") BW=5.3% . -1.2dBi : i X i 7> 0.95
2% 2.1 22 23 24 25 26 27 28 2 S I e L Pout = 484 IJW\/
Frequency [GHZ] -

Conclusion & Future work
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* In-vitro characterization and in-vivo experiments



