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The author expresses sincere gratitude to Prof. C.A. Mead and Prof. T.C. McGill, 

for advising my original 1971 work at Caltech on the Ga2O3 – Au Schottky 

Barrier interface study and characterization, and also for guiding my original 

1974 PhD thesis work. on the Charge Transfer Analysis of Buried Channel CCD 

Image sensors, Thank you very much.   

                                      Yoshiaki Hagiwara    March 16 , 2020 

          





 



  

            Sony 



Sony Image Sensors do not use the LOCOS process of serious oxidation-stress induced defects and the 

possible isolation of the surface P+ hole accumulation layer from the the channel stops under the LOCOS. 

 

 



Photodiode with Serious Image Lag is NOT a Pinned Photodiode by definition ??? 

 

 

In the SSDM1978 paper, Yoshiaki Hagiwara at SONY reported the P+NP double junction 

dynamic photo transistor used in a Frame Transfer CCD image sensor. Hagiwara is the true 

inventor and also the pioneering developer of the P+NP double junction dynamic photo 

transistor, which was called differently by NEC1982, KODAK1984 and SONY1987. The 

problem is that, NEC, KODAK and even Sony1987 HAD product announcement did not quote 

Hagiwara’s original 1975 inventions and Hagiwara SSDM1987 important works, which 

reported the P+NP double junction dynamic photo transistor, originally invented by Hagiwara 

in 1975. Evidence is shown in Hagiwara’s Japanese Patent Applications, JPA1975-127646, 

1975-127646 and 1975-1234985. Examine these important evidence. Then, you will see that 

Yoshiaki Hagiwara, at Sony in 1975, is the true inventor of the Buried Photodiode reported in 

the NEC IEDM 1982 paper, the Pinned Photodiode reported in the KODAK IEDM1984 paper, 

and the Sony 1987 Hole Accumulation Diode (HAD). They are all the same thing that Hagiwara 

invented in 1975. Before Hagiwara 1975 inventions, all image sensors were based on the 

floating N+P single junction type photodiode with the serious image lag or the CCD/MOS type 

photo capacitor with the serious surface dark current and the very poor blue light sensitivity.   


