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Evaluation of damage on an uncooled micro-bolometer array by direct exposure to the
solar infrared radiation
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PLANET-C/LIR is equipped with an uncooled micro-bolometer array (UMBA) as an infrared image sensor. Since UMBA
does not require a heavy and high-power cooling device, it will be widely applied to infrared imaging in planetary missions.

A high sensitivity UMBA may be damaged by exposure to very bright infrared light. In order to avoid direct exposure to the
solar infrared radiation LIR closes its mechanical shutter except for observation periods, and the spacecraft controls its attitud
so that the Sun is always out of fields-of-view of cameras. However, there is risk of direct exposure to the solar infrared radiatior
due to malfunction or miss-operation. Damage on UMBA suffered by very bright infrared radiation has been experimentally
evaluated.

An experimental model (BBM) of LIR was used in the experiment, in which infrared images of the Sun were acquired with
several different exposure times. The UMBA used in the experiment is same as that used in the flight model, but the lens and filte
are different from the flight model. Condition of solar infrared input to the image sensor was severer than the flight condition.
Solar images were taken with exposure times from 1 sec to 120 sec, and the persistence of images were examined by periodi
imaging of a shutter plate. From an initial analysis it is confirmed that the persistence of which count exceeds the noise leve
of the image exists even in the image of 1 sec exposure to the solar radiation after a day of exposure. The solar images wit
exposure times over 10 sec persisted for a month or longer. The persistent images disappear just after calibration of the ima
sensor, but they emerge in negative sense long after the calibration. Results of detailed analysis of the experimental data and t
mechanism of the persistent will be presented.
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