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CLAIMS 

What is claimed is: 

1.   An image sensor pixel array supported by a semiconductor substrate of a first 

conductivity type, comprising: 

a pair of green color filters arrayed in a first direction; 

a red color filter adjacent to both green color filters of the pair; 

a magenta color filter adjacent to both green color filters of the pair and on an 

opposite side of the pair from the red color filter, 

a shallow second region of a second conductivity type in the substrate; and 

a deep second region of the second conductivity type below the shallow second 

region, 

wherein a first region of the first conductivity type and having a net doping 

concentration higher than a substrate doping concentration of the substrate is sandwiched 

between the shallow second region and the deep second region. 

2.   The image sensor pixel array of claim 1, wherein the first region maintains 

separation of depletion regions extending from the shallow second region and the deep 

second region, respectively, at a time during a charge integration on either or both of the 

shallow second region and the deep second region. 

3.   The image sensor pixel array of claim 1, wherein the first region maintains 

separation of depletion regions extending from the shallow second region and the deep 

second region, respectively, at a time when a transfer switch is in a conductive state to 

transfer charges from one or the other of the shallow second region and the deep second 

region to a sensing node that is in a floating state. 

4.   An image sensor pixel array supported by a semiconductor substrate of a first 

conductivity type, comprising: 

a shallow second region of a second conductivity type in the substrate;  

a deep second region of the second conductivity type below the shallow second 

region; and,  

a mezzanine second region of the second conductivity type is disposed between the 

shallow second region and the deep second region; 

a pair of green color filters arrayed in a first direction; 
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a red color filter adjacent to both green color filters of the pair; and 

a magenta color filter adjacent to both green color filters of the pair and on an 

opposite side of the pair from the red color filter and configured to transmit light through the 

shallow second region, the mezzanine second region, and the deep second region, in this 

order. 

5.   The image sensor pixel array of claim 4, wherein the mezzanine second region is 

electrically driven to a potential at a time during a charge integration on either or both of 

the shallow second region and the deep second region. 

6.   The image sensor pixel array of claim 5, wherein the mezzanine second region is 

electrically driven by being driven from a driver circuit. 

7.   The image sensor pixel array of claim 5, wherein the mezzanine second region is 

electrically driven by being connected to a voltage source. 

8.   The image sensor pixel array of claim 4, wherein the mezzanine second region is 

electrically maintained at a potential at a time when a transfer switch is in a conductive 

state to transfer charges from one or the other of the shallow second region and the deep 

second region to a sensing node that is in a floating state. 

9.   The image sensor pixel array of claim 8, wherein the mezzanine second region is 

electrically driven by being driven from a driver circuit. 

10.   The image sensor pixel array of claim 8, wherein the mezzanine second region is 

electrically driven by being connected to a voltage source. 

 

 

 

 

 


