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A typical classical image sensor was simply composed of a single N+P
floating junction type PDD, a simple MOS One Transistor One
Capacitor (1T1C) DRAM type CTD and a single MOS source follower
type current amplifier output circuit.
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In 1970 CCD/MOS dynamic capacitor type both PDD and CTD were
invented by Boyle and Smith in Bell Lab. CCD image sensors were
prevailing in 1980s and 1990s. However, presently CMOS image
sensors have replaced CCD image sensors completely in the image
sensor market.



Artificial Intelligent Image Sensor Yoshiaki Hagiwara

1 INTRUDUCTION

A modern CMOS image sensor 1s also composed of three parts, PDD,
CTD and output circuit. However, a modern CMOS image sensors now
has muchimproved parts.
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Both the single N+P floating junction type PDD and the CCD/MOS
type PDD are now completely replaced by the double and triple
dynamic junction type PDD with a vertical overflow drain (VOD)
function, which was originally invented by Yoshiaki Hagiwara in 1975,
with the completely mechanical free shutter function, realizing high
speed action pictures.
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The CCD type CTD was also replaced completely by the in pixel
source follower active circuit type CTD, which was originally invented
by Peter Noble way back in 1969.
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Modern image sensors with CMOS type CTD also include the in pixel
correlation double sampling (CDS) circuit technique invented by M.
White which was already used in early 1970s intensively in the output
circuit stage of CCD type CTD.
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The modern image sensors also include the in pixel Global Shutter
Buffer Memory originally invented by Yoshiaki Hagiwarain 1975.
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The modern 1mage sensors also include the in column ADC and the
CMOS output circuits, owing to the great advancement of CMOS LSI
fabrication technology, following the Moore’s law of MOS process
scaling rule, by constant efforts of more than 50 years and still now
evolving by the recent Multi Chip 3D Integration Technology.
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The digital CMOS video cameras, with all solid state, film free,
mechanical parts free, high definition and low power features, now
transformed the image sensor world from an analog life style to a
digital life style completely.



