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Pixel Technologies for High-SNR CMOS Image Sensors
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Accompanying the pixel size shrinkage of complementary metal-oxide semiconductor (CMOS) image sensors, demand has been growing in recent

years for improvement of the signal-to-noise ratio (SNR) at low light intensity.
pixels are key factors for the realization of high-SNR CMOS image sensors.

High quantum efficiency (QE) and low crosstalk between adjacent

Toshiba has developed high-QE and low-crosstalk technologies for each generation of the CMOS process, and realized high-SNR CMOS image

sensors by applying these technologies.
next-generation CMOS sensor with a pixel size of less than 1 um.

We are also promoting the development of future key technologies to ensure a sufficient SNR for the
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Relationship between incident light intensity and signal and noise electrons
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Cross-sectional scanning electron microscope (SEM) photograph of 1.4 um
front-side illumination (FSI) pixel

6 AN F TR

51 TEBACT - (IR
] 40 TS0 - S
I
< 3L
X
M ps

' Jd Les

0 | | | | |

28 22 1.75 1.4 11
B A X (um)

BSI : MERAE

E3. BLDEZRY A XTDTANY L — AL#o Cufl, KOHFER
MO 2RLIZ XY, KIEZR KT L2 & L7,
Relationship between pixel size and microlens height to opening width ratio
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Cross-sectional SEM photograph of 1.4 um back-side illumination (BSI) pixel
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Color image obtained by 8 Mpixel BSI-type CMOS sensor with individual
pixel size of 1.12 um
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Newly developed pixel-to-pixel isolation technology realizing high QE and
low crosstalk
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