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CHARACTERIZATION OF THE NEXT GENERATION OF ULTRA-WIDEBAND UNCOOLED

MICROBOLOMETER ARRAYS

Abstract

INO’s microbolometers with gold black coating are renowned for their exceptional sensitivity across a
broad waveband ranging from the UV to the far infrared. The ultra-wideband sensitivity enables a wide
array of cutting-edge applications in Earth observation and planetary exploration. For example, these
detectors play a crucial role in measuring the Earth’s radiative budget, as exemplified by their integration
into the EarthCare mission’s Broadband Radiometer (BBR), where they provide precise observations of
energy exchange between the planet and space. In planetary science, the Lunar Thermal Mapper relies on
these microbolometers to conduct highly accurate cold temperature measurements, essential to calibrate
HVM3 measurements for water detection and for understanding the Moon’s surface composition and
thermal behavior. They can also be used for the detection and the characterization of thin ice clouds,
advancing our understanding of their role in climate regulation and atmospheric dynamics.

This paper presents recent development at INO of its next generation ultra-wideband uncooled mi-
crobolometer arrays. These arrays are based on native 512 x 384 pixel sensors with a 28 um pitch. A
gold black layer is deposited on the array and can be trimmed with different pixel formats depending on
the spatial resolution and spectral responsivity required for the targeted application.

We report on both simulated and measured key performance metrics, including noise equivalent power
(NEP), time constant, spectral responsivity, and long-term measurement stability. Notably, the ROIC
demonstrates low correlated noise, reducing the need for additional noise mitigation strategies. The
spectral response is uniform across the tested band, with a slight reduction above 30 um, which is currently
under investigation.
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Finally, we present qualification tests and results for the space environment. The packaged FPAs
successfully passed rigorous vibration, shock, thermal cycling, and total ionizing dose radiation tests,
confirming their robustness for demanding space applications.



