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Cochlear Implant (Cl) & problems
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To reduce size and power consumption

To prevent electrode breakage and
tissue damage during insertion.

Cocktail party effect.

Delivery of more sound details to the
current electrodes.
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Framework of Smac-it project

Electrode design and Low power electronics and  Complete System
fabrication low level integration level Optimizations
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Electrode design

* TiN stimulation sites: 16

» Diameter of TiN site: 72 um

» Distance between 2 sites: 150 pym

» Aimed thickness of TiN site: 200 nm

* Cross-section

Aluminium bond pads
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Simulations (1) AT ...
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* Electric Field Distribution Evaluation
« Cross Section (2D)
* Protruded Design
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Simulations (2)
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Simulations (3)
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Simulations (4)

« Comsol 4.2 - AC/DC Module
« Electric Currents
* 544 mV on ceqtre electrode
* Bottom bound of Perilymph: Ground
. Parame\t‘f{c SweepNor different designs
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RESU":S (2) Potential at 30 um from surface
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Results (3um offset) rcuaawmmon
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Conclusions

* Negligible difference between 3 designs
 Choice depends on fabrication
* Protruded

Future Work
 Characterization of materials
« Biocompatibility
« Maximum Current Density
« Creating flexible devices
* Increasing the amount of electrodes
« Embedding electronics
* Insertion techniques
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Electrode array Development.

Nishant S. Lawand?, Joost van Driel!, P. J. Frenchl, J. H. M. Frijns?
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http://www.3win.be/aboutus/aboutus.html

Electrode design

« TiN stimulation sites: 16

» Diameter of TiN site: 72 um

» Distance between 2 sites: 150 pym

« Aimed thickness of TiN site: 200 nm

* Width of metal line: 4 pym

» Distance between 2 metal lines: 5 um
* Bond pad size: 130 x 130 pm

Aluminium bond pads
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Block diagram of a modern cochlear implant
(CI)
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