Artificial Vision

Neural Prosthesis
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(Age-related Macular Degeneration, AMD)

1 = Diabetic Retinopathy
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8x8 32 X 32 320 x 320
100 pixel image (10 x 10)
625 pixel image (25 x 25) : enable mobility

1024 pixel image (32 x 32) : partially useful vision
10,000 electrodes (100 x 100) : ambitious goal
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Subretinal vs. Epiretinal

Inner retina

Outer retina

Optic nerve

Implant in

the subretinal space Eplretinal
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Optobionics
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* Dobelle (1976):

— 64 Pt electrode, 8 x 8 array on 3 mm
centers in Teflon ribbon cable matrix
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ATHIR(TRE)
Retina Implant

Stimulation
Image Miniature SNU Polyimide
MH Camera Stimulating
on Glasses Electrode
' t
Portable
Processor Eye Circuit
' t
Transcutaneous Transcutaneous
Data Link :
= }:N} Data Link
- Transmitter - Receiver
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Polyimide—based Retinal Prosthesis

Electrode spec.

Whole structure size : 3mm x 17.8mm X
16um
Size of each site : 50um x 50um
Number of sites : 25
Site spacing : 300 um
_ _ Insulation layer : Polyimide (P12525)
Acute stimulation Shape of head : Rectangular, Triangular
Experiment ( rabbit ) Head size: 3mm X 3mm
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Micromachined
Silicon Tacks

. Fabrication
- material: silicon, oxide on silicon, parylene on silicon
- full scale dimensions: length 3 mm, width 300 um, height 300 pm
- half scale dimensions; length 1.5 mm, width 150 um, height 150 um
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polyimide electrode array
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Visual evoked Cortical potential
(VECP)

Electrically evoked cortical potential
(EECP)

After optic nerve cutting
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“Data/Power Receiver Chip

Rectifier/Amplifier « Current Source (7 channel)

Data Decoder (125Kbps) « Biphasic Wave Form Generator
Voltage Regulator (5V)

Internal Clock Generator(125KHz)
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