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?Eﬂ Voltage change after 5 minutes of simultaneous WPT charging
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Green fields and arrows show positive energetic balance
(charging of the supercapacitor), whereas red fields and arrows
show negative energetic balance (discharging of the
supercapacitor).

@ ZigBee protocol

ZigBee is:

 Low power (1 uAin sleep, less than 30 mA during
transmission at 3V)

 Low throughput (up to 250 kbps)

 Low range (not a concern in space)
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Microwave power transmission 2x2 array: approx. max. Directivity = 11.6 dBi (meas); 10.4 dBi (sim) than 10 s can be assured for distances up to approx. 5 m.
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4x1 array: approx. max. Directivity = 9.3 dBi (meas) ; 10 dBi (sim)
The FEriis formula: S11 @ 2.45 GHz =-30dB In the final version of the system, a large antenna array with beamforming
— capabilities to direct the RF power to more than one ZigBee node should be used
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Also the distance of WPT must be limited to few meters.

and distance:
* Increase of transmitter antenna gain
* Increase of receiver antenna gain

===

. e SR e Transmission of measurement data can be completed while
* Increase of transmitted power P - r ) . . . .
, | ¢ wireless charging of the supercapacitor using separate
1st stage 3 -
| | | e Tnlal L 8 frequency channels.

Increase of transmitted power is not always possible, therefore : | ;f \ /

. .. .. . . p— .
the best way to improve transmission efficiency is to use high £)>_ —— LI v_: ! r \
gain antennas. Network |, | E S oty

diodes

Microstrip

Voltage multiplier AT

High gain? Use antenna arrays! matching network P \\\_
. . . \
ApprOX|mate|y +3 dB to gain with 2x more array elements In all experiments WPT @ 2.45 GHz, ZigBee communication @ 2.405 GHz .?

o /

< WIPE

costic1301 Wireless Power Transmission for Sustainable Electronics




