N+N-P+NP Triple Junction Pinned Photodiode invented by Hagiwara in 1975.

This is the evidence that Hagiwara is the inventor of the Triple junction type
Pinned Photodiode with the Pinned Surface.



@There is no adjacent P+ channel Stops in the NEC Teranishi IEDM1982 paper.

@ However, Teranishi showed the adjacent P+ channel Stops near the PNP buried

photodiode in his 2016 presentation slides, which was not his idea in 1982.

The actual P+NP Buried Phtoodiode may not be the double junction PNP photodiode reported by
SONY(Hagiwara) in SSDM 1978 and also nor the Pinned Photodiode reported by KODAK in IEDM1984. The
NEC Buied Photodiode reported in IEDM1982 did not have the adjacent P+ heavily doped channel stops.
And it may the reason why the NEC IEDM1982 paper has the image lag problem. Hagiwara reported no
image lag in SSDM1978 P+NP double juntion type photodiode with the adjacent Pinned P+ channel stops.
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A Review of the Pinned Photodiode for
CCD and CMOS Image Sensors

Eric R. Fossum, Fellow, IEEE, and Donald B. Hondongwa, Srudent Member, [EEE

Abstract—The pinned photodiode is the primary photodetector The photocurrent depends on the wavelength-dependent
structure used in most CCD and CMOS image sensors. This  photon flux ¢ (A) incident on the semiconductor and the
paper reviews the develspment, physies, snd tochmolegy of the wavelength-dependent quantum  efficiency nia) which ac-

inned photodiode. . h . . :
P ph counts for optical reflection, absorption and carrier collection:

These people did not see any fake in this Fossum Paper ???












Please see for details the Japanese Patent Applications JPA 1975-127646, 1975-127647 and 1975-134985.

See JPA 1975-134985 for the details of Pinned Photodiode
invented by Yoshiaki Hagiwara at Sony in 1975.



