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This shows the original invention

of the  N+N-P+NP+P triple junction

type Pinned Buried Photodiode, 

which was invented by Hagiwara 

at Sony on October 13, 1975. 

The charge transfer MOS gate

can also act as the temporary

buffer memory for Global Shutter

Operation needed for the modern

CMOS image sensors.



This shows the original invention

of the  N+N-P+ double junction

type Pinned Buried Photodiode, 

which was invented by Hagiwara 

at Sony on October 13, 1975. 

The charge transfer MOS gate

can also act as the temporary

buffer memory for Global Shutter

Operation needed for the modern

CMOS image sensors.



This shows the original invention

of the PNP double  junction

type Pinned Buried Photodiode, 

which was invented by Hagiwara 

at Sony on November  13, 1975. 

The charge transfer MOS gate

can also act as the temporary

buffer memory for Global Shutter

Operation needed for the modern

CMOS image sensors.



This shows the original invention

of the PNP double  junction

type Pinned Buried Photodiode

with the in-pixel vertical overflow

Drain (VOD) structure, which was 

invented by Hagiwara at Sony 

on November  10, 1975. 



This shows the original invention

of the clocking scheme to control

the in-pixel overflow drain (OFD)

externally to achieve the electric

shutter function, which is  also 

applied for  the triple junction type

Pinned Photodiode with the built-in 

VOD structure (JPA 1975-134985) ,

originally invented by Hagiwara 

at  Sony on Nov. 10, in 1975. 
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