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Digital CMOS image sensor

is made of (1) Pinned Photo Diode (2) Charge Transfer Device(CTD)
(3) A/D converter (4) Fast Cache SRAM and (5) Slow Nonvolatile RAM

In 1970s, the pixel size was too small to include one single metal-contact nor one single MOS-transistor.
We all knew that by the advancement of CMOS process scaling technology, this problem can be solved.

Meanwhile, the CCD type analog charge transfer device became the hero since 1987 till early 2000s.
Now this APS circuit, invented in 1968 by Peter Noble, replaced CCD completely in our Digital TV Era.
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(1) Hagiwara 1975 Retina Diode ( pinned photo diode)
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