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Development of fully-implantable retinal prosthesis system realizing the same
visual information processing as human vision
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In order to restore visual sensation of blind patients such as age-related
macular degeneration and retinitis pigmentosa, a fully-implantable retinal prosthesis have been
developed in this research. The fully implantable retinal prosthesis consists of an intraocular and
extraocular units. The intraocular unit has a coupling coil, a stimulus electrode array, and a 3-D
stacked retinal prosthesis chip. The 3-D stacked retinal prosthesis chip is composed of a
photoreceptor chip and a stimulus current generator chip. In this research, power dissipation of the

stimulus current generator chip with an edge enhancement function successfully decreased to 62% due
to no idling function. Other functions such as dark current compensation and temperature
compensation were implemented into the circuit. A transparent stimulus electrode using Al-doped ZnO
was successfully developed and showed appropriate CIC and electrical impedance values, which leads
to x3 photoelectric conversion performance.
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