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Backscatter Principles (1/2)

=Commercial WSN Radios = Cost and Power Constraints

=Solution: Backscatter Communication->RFIDs
Radiated Signals

=Single transistor communication {\f
=Antenna load switching @ Ftag :
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Backscatter Principles (2/2)

“ Bistatic or Monostatic Architecture:
=CW Transmitter and Reader - Collocated or not
= Emitter:

=Dedicated CW Transmitter Radlated;@w K

“Ambient Signals O —®]
= Tag: CW Transmitter

=MCU (control unit) . S

F
=Multiple sensors Bitﬁam E': S 4
-Simp|e RF front-end Low Power Modulated ‘[E:

« Reader: Reflected Signals

=Software defined radio Reader
=Smartphone



Ambient FM Broadcasting Backscatter

=Communication using reflected ambient music signals.

=Simplified scheme -> Only a receiver and a tag.
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Ambient Backscatter for Agrlculture
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OOK FMO Receiver Algorithm

e RTL-GNU radio and MATLAB

* Received baseband signal
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Binary Modulation Tag

Indoor implementation of sensing system
Modulation ASK with FMO encoding
Channel fluctuation -

Trade off: Bit rate and Efficient filtering
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Some Recelver Plots!
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Real Indoor Demo Results
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« GOAL: increase the “tag-reader” distance



Battery-less uW Tag

=8-bit PIC16LF1459 MCU-> 25uA/MHz @ 1.8 V
=32 kHz clock
=Tsymbol=5.8 ms

*DAC for RF front-end control

=Solar panel + store capacitor

=ADC for sensing
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High Order Modulation Tag

=High order modulation on ambient backscatter //_*il-o_\\
=4 PAM -> 2 Bits/symbol 87:5 MHz
=Spectrally efficient low power applications

*FM band 87.5 MHz- 108 MHz
=Single transistor
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4 PAM Recelver

“Low cost RTL SDR (Cost: 18%)
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"MATLAB+GNU Radio
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Receiver Algorithm:
=Envelope Detection :
=Correlation with square pulse (Duration=Tsymbol) -

=Dynamically calculated thresholds
=Quantize a signal to the nearest element of the set [-3, -1, +1, +3]



Recelver Results (1/2)
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Recelver Results (2/3)
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Summary

“Low cost, low power backscatter sensing system

“Low cost tag/receiver hardware

“Real time indoor demos (Ambient Binary and High Order Modulation)
=5 meters wireless communication

Future Goals

=High order modulation measurements
=Better RF front end = Increase range
=Improvement of receiver algorithm



Thank you for your attention !

Questions ?
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