
Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls

to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

“In Interline-Transfer Image Sensors with an in-pixel overflow drain (VOD)

structure, the same common (VOD) control voltage can be applied over the

surface of the photodiode and also over the charge draining channel region

by applying clock pulses externally on the overflow drain (OFD) so that the

photo-charge storag-capacity can be controlled externally for realizing the

Gamma Function and the Electric Function by punch-thru action of the OFD. “

English Translation of Patent Claims of JPA1977-126885
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Fig. 3 of JPA1977-126885
on Gamma Function  Controls

Fig. 12 of JPA1977-126885
on Electric Function Controls

Fig. 3 of JPA1977-126885 on Electric Function Controls

Fig. 3 of JPA1977-126885 shown above is  an example 
of a photodiode with the lateral in-pixel P+ overflow drain
(OFD) applied the Electric Function Control Scheme defined 
in this JPA1977-126885 patent which, however, can also be 
applicable in the P+NPNsub triple junction type Pinned 
Buried Photodiode with the vertical Nsub overflow drain 
(VOD) defined in JPA1975-134985 by Hagiwara in1975. 
.

Patent Claims of JPA1977-126885



Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain (OFD) Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function

applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

This patent can be applied for all of the image sensors now widely 
produced in the world including three Pinned Buried Photodiode 

Structures invented by Yoshiaki Hagiwara at Sony in 1975.

Fig. 7 of 
JPA1975-127646

This patent on the in-pixel Gamma Function and Electric Shutter 
Clocking Schemes using the OFD punch-thru action is applied now
in all of the image sensors produced widely all over the world.
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Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls

to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

Sony Central Research Center Lab Note Sketch by Yoshiaki 
Hagiwara on March 5, 1975 on the N+PNP triple junction type 
Pinned-Surface Buried-Storage Photodiode with the in-pixel 
Vertical OFD function for Gamma Control and Electric Shutter. 
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to realize Gamma Function Control and Electric Shutter Function
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“In Interline-Transfer Image Sensors with an in-pixel overflow drain (VOD)

structure, the same common (VOD) control voltage can be applied over the

surface of the photodiode and also over the charge draining channel region

by applying clock pulses externally on the overflow drain (OFD) so that the

photo-charge storag-capacity can be controlled externally for realizing the

Gamma Function and the Electric Function by punch-thru action of the OFD. “

English Translation of Patent Claims of JPA1977-126885
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on Gamma Function  Controls
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Fig. 3 of JPA1977-126885 on Electric Function Controls

Fig. 3 of JPA1977-126885 shown above is  an example 
of a photodiode with the lateral in-pixel P+ overflow drain
(OFD) applied the Electric Function Control Scheme defined 
in this JPA1977-126885 patent which, however, can also be 
applicable in the P+NPNsub triple junction type Pinned 
Buried Photodiode with the vertical Nsub overflow drain 
(VOD) defined in JPA1975-134985 by Hagiwara in1975. 
.
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