Institute of Sensors, Signals and Systems (ISSS)

- H
M I I 1C1301 - WIPE
Wireless Power Transmission for Sustainable Electronics
@ www.cost-ic1301.org

UNIVERSITY

International

ICON Consortium of _

Nanotechnologies

Spyridon Nektarios Daskalakis, Apostolos Georgiadis and George Goussetis

sd/70@hw.ac.uk, apostolos.georgiadis@ieee.org, g.goussetis@hw.ac.uk
SCHOOL OF ENGINEERING & PHYSICAL SCIENCES, HERIOT-WATT UNIVERSITY, EDINBURGH, SCOTLAND, UNITED KINGDOM

1. Low cost and low power sensing:
1. Communication using reflected ambient signals.

e Commercial WSN Radios = Cost and Power Constraints.
2. Simplified communication scheme - only a Recelver and a Tag.

 “One Use” Environmental Sensors
for Agricultural Applications.

3. Using FM Music station signals:

2. Necessity:

. ) ) : ; | N o Mono Audio
« Wireless communication! MR NS W e Left + Right .
« Low cost, scalability, ultra low power. i, AN oA T " Stereo L ont - Wight = [ &
s e = 2 Pilot > =]=f=]=!
AR / . ~ 3 o, RDS/RBDS :[ O /NN
: . a 45% 2.67% C\:{‘ N
3. Solution: Backscatter Radio - RFID technology /225%\/:5%\_& t Etf Q2 J
. . . 0 15 19 23
Antenna Ioa_d SW|tch|ng @ Fsw. o '. o oncy (KHZ)
« Single transistor (!) wireless communication. {T/
o . : Tiea ‘
“W Communlcatl()n. RFID TAG: ALN- Squiglette 9630 \ . ] £] RT
SDR Reader

Radiated s%igw\ v [
. \::‘,\- CW Transmitter
a AN _ _ |
gFW T R * Receiver: low cost software defined radio > RTL SDR (Cost: 189%).
BtF L ko e Software: Linux + GNU Radio + MATLAB.
o Power Modulated l » Channel fluctuation - Bitrate and efficient filtering: Trade off.
Reflected Signals
[, —

Reader RTLSDR Reader
{ Tag Packet Waves J
Preamble "Tag ID"Sensor ID" Sensor Data
e R e e R
1. Measure temperature difference (Tleaf - Tair) = Related with water stress. I ' a)
2. MSP430 MCU communication protocol development. B I AR S A
. . . et W Y e b e e e e e e e e W
* Backscatter ASK modulation (OQOK with FMO encoding). N\ eomvenroomean |
: : : Tsymbol = 10 ms (50 bps) -
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 Low bit rate communication.

Silver Nanoparticle Inks, Resolution: 20 ym — 50 pm
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1. Better RF Front-end - Increase Range.

2 Edinburgh Heriot-Watt University Lab.
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Transmission power: 250 KW
Measured indoor max power: -51 dBm

2. Better MCU and Coding > Low Power.
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3. High Order Modulation Techniques.
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5. An “All in one” PCB on Paper Substrate.
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