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UW neural engineering research on closed-loop neural devices. e The PCB for the Cirtec sense chip was reworked due to its previous f,, = , i & SCK Clock Pulses during Confirmed
Contribution: iteration failing SPI testing. > / N B\ | transfers
e By testing the bidirectional interface of Cirtec’'s neural ICs, it offers an CSN Low during transfers Confirmed
introspective analysis for comparison of technologies with the current | ,
NIH-funded UW Medicine clinical trial led by neurosurgeon Dr. Jeffrey MOS! Xg{gmand bits sentto | Confirmed
Ojemann and neural engineer Dr. Jeffrey Herron. The study explores the e The system software was developed in Arduino and runs on an Adafruit Feather MISO Returns register data/bits | Not Observed

cutting-edge Cortec’s Brain Interchange™ implant to safely reawaken patient’s
damaged pathways in the brain through the brain-computer interface (BCl)
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microcontroller. Communication between the microcontroller and the Cirtec CSI0O80 neural
sensing chip and CSI 040 stimulation chip is performed using the Serial Peripheral Interface
(SPI) protocol. The software is organized in a modular architecture that allows sensing,

. , , , , e Complete validation of SPI communication between the microcontroller and neural
stimulation, and data processing functions to be developed and tested independently.

interface chips. Then confirm functionality through the saline tank testing.

e For neural sensing, the software configures chip registers, acquires recorded neural data,
and transfers the data to a connected computer for visualization and analysis. Each
transaction pulls CSN low, sends a command byte, register address, and data or dummy
byte, then releases CSN back to high. In stimulation, the software packages stimulation
parameters and transmits commands to the stimulation chip. This architecture supports

e Move on to phase two with integrating neural sensing (CSI080)
and stimulation (CS1040).

e Limitations: Without pre-existing testbenches, the complex circuitry address
challenges related to signal quality and electrode functionality. In other
words, test performance can be uncertain as firmware/pseudocode and
control logic are still being developed, affecting accuracy in early prototypes
of the neural ICs.

e Implement closed-loop control algorithms in which sensed
neural activity automatically triggers adaptive stimulation.
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