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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.

0 Cohumn Pulse 2 .
ohumn Pulse | . Vout Colunn Pole | + Column Pule?2 (‘olumn Pnlnr (!
Lght Tr Trd X Birs ﬁ Vo
e (;;;, z :
Vo i J _T_ | ‘ ;
15 To Column Oulpul
In ol i
L e vl gl | | ] j“' _T_
Trl (\llr:lm mm In Column
“d Baflor Mesory Line Pule Source Follower
* @ L Current Amplifier
8 Load PHOS
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8 P type (APS) g Fig. 23 Active In-Pixell Sensor for 3D APS by Hagiwara in 2000

by Peter Noble in 1968. PMOS transistors were too laerge in early 1970s, now
small enough, thanks to the modern advancement of CMOS process scalings. Pinned PhotodiodeR A B EthDIRE. pdf (5
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