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A fully implantable wireless BMI syste
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15t Generation 128ch system (Im
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15t Generation 128ch system (Improvement for clinical use)
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2nd Generation
(4096¢ch ECoG-BMI system)
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Next generation multi-channel BMI system more than 4,000

channels
For more accurate estimation of movement intentions
» a large number of recording channels
» recording at several regions simultaneously

Qur target
g implantable, distributed, and wireless |

Nﬂenna, Battery, DSP, MPU o
] O.

00'\\ s

#p Prosthetics,

Issue of multi-channel system: volume of data
ex. ECoG, 1kS/s, 12bit-ADC
. | = ~1Mbps@100ch, ~100Mbps@10,000ch
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Improvement for next generation (128ch-> 4096¢ch)

Issues to be solved

(1): High density electrode array

Silicone + Pt array

- Parylene-C + Pt (or Au)

(2): LSI (amplifier + ADC)
32ch x 4 chips
-> 64ch x 64chips

(3): Wireless transmitting
ISM (1.9Mbps)
- UWB(128Mbps)

Surface electrode
array with
bio-compatible
silicone

Receiver Coil for

4.9mm
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2nd Generation
(4096¢ch ECoG-BMI system)

Flexible electrode technology
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Electrode Array (Safety, High density, Stability)
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(Hirata M, IEICE Trans Commun, 2011)
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Flexible Electrode array for ECoG
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2nd Generation
(4096¢ch ECoG-BMI system)

Wireless technology

=UWB(Ultra-Wide
Band)
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Super multi-channel system using UWB(4096¢ch~)
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Recording =1.5 Mbps

Wireless
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~ Decoding } = 49Mbps -> UWB
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+ Distributed system

\

\ - Robotic hand control
- Feedback
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UWB system (4096c¢h) -Prototype-
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UWB transmitter and receiver

front view
battery

connector

Including UWB
transmitter, BPF,
antenna, Zigbee,
Li-ion polymer

debug\port
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UWB system (Specification)

Number of channels 64~4096 ch

Supply voltage 3.3 V

Total power of implant devices 2.03 W @4096¢ch (version 2014)
UWB bandwidth 7.275~8.525 GHz for internationally usage
UWB data rate 128 Mbps

MUX-A and MUX-B (common hardware)

Xilinx Spartan6 XC6SLX16, FPC connector (11pin)
UWB transmitter (water proof casing)

RF, BPF and ZigBee board

LVDS receiver (51.2Mbps), Magnetic Power SW (20mm range)
and rechargeable Li polymer battery (400mAh)

UWB receiver

RF board, base board (Xilinx vertex4, USB2.0) and Zigbee board
PC

Core i7 3820 Win7 (USB2.0, GUI application)
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Evaluation of UWB in human equivalent liquid phantom
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Thank you for your attention
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