CMOQOS for Biomedical
Applications

Prof. Luk& heogarajan
Assistant Professor,
Dept. ofElectricabnd ComputeEngineering,
University of California, Santa Barbara



Outline

A Basic Neurophysiology
A Retinal Prosthesis

A Circuit Details

A Challenges



What can CMOS do for Neural Prosthetics?

A Fundamental component for building devices capable of
restoring function lost due to neural damage

FDA Approved cochlear Implants
Currently investigated

Retinal Prosthesis
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Neurons: Normal Operation
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The HodgkiHuxley Model
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Electrical Stimulation of Neurons
A Goal: Increase the membrane potential from its resting
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Cannot make direct electrical contact here

|deally: Apply
a potential
across the
membrane

Conductances due to ion
Channels very small
(to electrical inputs)
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Goal of a Retinal Prosthesis

A Restore a useful level of vision to patients
who have become blind due to diseases
like age-related macular degeneration and
retinitis pigmentosa

Photoreceptor
loss \

Amacrine Cells



How will a retinal implant work?

A Electrically stimulate the
remaining layers that are
present using brief
biphasic current pulses.

A This in turn will provide
Inputs to the visual cortex
that elicits visual percepts
called phosphenes.

A It is hoped that the patient
will learn to integrate these
percepts to form an useful
Image.




Acute Human testing

Array was placed on top of retina

A Results are (epiretinal
encouraging!
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Retinal Prosthesis : Electrical approach




SurgicalApproach

* Images Courtesy of the Boston Retinal Implant Project



