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Fig. 1: (a) Subretinal approach of retinal prosthesis and (b) our scheme.

Table 1: Comparison of our work with former works.

Former works Out work Requirements
Photosensor Micro photodiode array Puls.e frequency
modulation photosensor
Photo sensitivity Low High High
Current Current Current
Stimulation Continuous Pulsed Pulsed
Monophasic Biphasic Biphasic
Frequency ~ DC < Hundreds of hertz < Hundreds of hertz
(variable)
Power supply Not required Required Not required?
Injection charge Insufficient Sufficient <1mC/cm sq.
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Fig. 4: Microscopic image of the fabricated PFM photosensor for retinal prosthesis.

100000 ¢
10000 ¢ Table 2: Measured photosensitivities of the proposed
— 1000 i PFM photosensor with variable photosensitivity.
N 3
T 3 n Photo- Ratio of Ideal ratio of Error
é’ 100 I sensitivity frequency frequency division [%]
El [Hz/lux] division
e 10 I 0 24 1.0 1 0
= 1 12 0.50 0.5 0.059
2 0.59 0.25 0.25 0.29
LE 3 0.29 0.12 0.125 3
4 0.14 0.060 0.0625 33
0.1 5 0.072 0.030 0.03125 3.5
0.01 1 100 10000 6 0036 0.016 0.015625 35
7 0.018 0.0078 0.007813 3.5
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Fig. 5: Experimental results of relationship between
illumination and frequency of output pulses.
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Fig. 8: (a) Schematic of pixel, (b) pixel layout, and (c) microscopic photography of the fabricated vision chip.

Table 3: Specifications of 32x32-pixel PFM image sensor for retinal prosthesis.

Technology 0.6um CMOS (2-poly, 3-metal)
Pixel number 32x32
Array size 4.8 x 4.8 mm*
Pixel size 150 x 150 um?
PD size 15x 15 pm?
Electrode size 15x 15 pm?
Max. output current 100pA@10k R load
Photosensitivity 1.91 Hz/lux

32x32 LED display
composed of 4 16x16-pixel LED panels

CeeCO8CO o

(b)

(c) (d) ()
Fig. 9: (a) Configuration of the PFM display system, (b) 32x32-pixel LED display, displayed images of (c) a
hand, (d) Chinese character “}.”, and (e) a figure of “Manekineko.”
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