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The Potential and Prospect of Indium Gallium Arsenide Focal Plane Array
Applied to Low Light Level Night Vision
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Abstract: The shortwave infrared (SWIR) spectral irradiance in the 0.9 um to 1.7 pm band which caused
by night airglow is several ten times stronger than the irradiance in the visible and near infrared realm of
0.4 um to 0.9 um of the night sky, so SWIR imaging is the best choice for the imaging detection under low
light level condition. The Indium Gallium Arsenide (InGaAs) focal plane array (FPA) sensors based on
lattice matched Ings3Gag 47As/InP is sensitive to SWIR light whose wavelength is from 0.9 um to 1.7 pm,
matching the spectral irradiance caused by night airglow, and have exceeded quantum efficiency of 70%
over whole response spectral range, as well as with very low dark current while working at room
temperature. Removing the InP substrate from the FPA allows extending cutoff wavelength to visible
region of 0.4 um. The work on InGaAs FPA with ultra low dark current, low readout noise, large format
and small pixel size has been progressing substantially in recent years, especially as the dark current of this
sensor dropped in order of magnitude, the InGaAs FPA SWIR had demonstrated extreme potential for low
light level night vision application, and low-power consumption with no-TEC work also has been realized
by applying a more complex temperature dependent non-uniformity image correction algorithms. The ultra
low noise and dense pitch arrays InGaAs FPA based SWIR detector will become an important part of next
generation night vision technology.
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