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ABSTRACT:  
Recent advances in neuroscience and micromachining have made it possible 
to monitor the activity of hundreds of neurons in the brain and extract 
meaningful information from these signals.  By recording neural signals in 
motor cortex -- the region of the brain that sends commands down the 
spinal cord to muscles throughout the body -- it is now possible to predict the 
trajectory of a monkey's hand in real time.  Commercial clinical trials in 
paralyzed humans are currently underway in this new field of neuroprosthetics.  
Despite the success of these initial experiments, the hardware used to amplify 
and record neural signals still consists of large, power-hungry, rack-mounted 
electronics.  Wires from the implanted microelectrode array must break the skin, 
so there is always a risk of infection. 
 
At the University of Utah, we are developing integrated mixed-signal CMOS 
circuits for massively parallel neural recording (i.e., 100 or more 
electrodes) in a fully-implanted device.  Power and data links must be 
wireless, and the power consumption of the device must be kept very small 
to prevent tissue damage due to heating.  Many circuit design challenges 
are encountered when developing low-noise biosignal amplifiers, signal 
processing modules, and RF transmitters that dissipate only microwatts of 
power.  I will discuss some of the circuits we have designed for this 
unique application and describe a complete Integrated Neural Interface 
(INI) currently under development at Utah. 
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