A Dual-Band Shared-Hardware 900 MHz 6.25 Mbps DQPSK and 2.4 GHz 1.0 Mbps
Bluetooth Low Energy (BLE) Backscatter Uplink for Wireless Brain-Computer Interfaces

James Rosenthal and Matthew S. Reynolds
Electrical & Computer Engineering, University of Washington, Seattle, WA, USA

Introduction Methods Backscatter Modulator Power Consumption

Backscatter communication is an appealing technology for wireless brain- The dual-mode wireless backscatter uplink presented in this paper was
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flexibility and can be used to achieve high data rates with high per-bit
energy efficiencies but require custom receivers that could be burdensome
to end-users because of higher cost and complexity than fully-integrated
single-chip receivers available for standards-based approaches. We present
a dual-mode backscatter uplink combining the benefits of custom and
standards-based uplinks. The system provides a custom 900 MHz
differential quadrature phase-shift-keying (DQPSK) backscatter uplink with

modulator. A dual-protocol, time-division-multiplexed backscatter uplink
was implemented on the NeuroDisc using the Verilog hardware description
language. A unique feature of this system is that both protocols share the BLE Backscatter
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backscatter modulator, the size, weight, power consumption, and overall
complexity of the circuit are reduced. If commercially-available active Conclusion

radios were used instead, the system would likely incur significant  This system provides real-time neural data uplink across both the 900 MHz
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Fig 1: Examples of different use cases for wireless brain-computer interfaces (BCls)
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