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ABSTRACT:

Recent advances in neuroscience and m cronmachi ni ng have nmade it possible

to nonitor the activity of hundreds of neurons in the brain and extract

meani ngful information fromthese signals. By recording neural signals in
nmotor cortex -- the region of the brain that sends comands down the

spinal cord to muscles throughout the body -- it is now possible to predict the
trajectory of a nmonkey's hand in real time. Conmercial clinical trials in
paral yzed humans are currently underway in this new field of neuroprosthetics.
Despite the success of these initial experinents, the hardware used to anplify
and record neural signals still consists of |arge, power-hungry, rack-nounted
electronics. Wres fromthe inplanted m croel ectrode array nust break the skin,
so there is always a risk of infection.

At the University of U ah, we are devel oping integrated m xed-signal CMOS
circuits for massively parallel neural recording (i.e., 100 or nore

el ectrodes) in a fully-inplanted device. Power and data |inks nust be

wi rel ess, and the power consunption of the device nust be kept very snal
to prevent tissue damage due to heating. Many circuit design chall enges
are encountered when devel opi ng | ow noi se bi osignal anplifiers, signa
processi ng nodul es, and RF transmitters that dissipate only mcrowatts of
power. | wll discuss sone of the circuits we have designed for this

uni que application and describe a conplete I ntegrated Neural Interface
(I'Nl') currently under devel opment at Ut ah
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