Tolerance of MIMOSIS-1 to ionizing radiation
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Motivation: The MVD of the CBM experiment

CBM is designed to explore the phase diagram of nuclear matter in the region of high baryon densities. Reconstructing rare particles is a key point
to reach the CBM physics goals.

The Micro Vertex Detector (MVD) is designed to be the first sub-detector downstream of the fixed target.
The MVD will rely on 50 um thin CMOS Monolithic Active Pixel Sensors named MIMOSIS that will operate in vacuum.
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Summary & conclusion

Before irradiation:

FPN: 6-8 e~

Thermal noise: 3-5 e~
After irradiation (5MRad):
FPN:10-13 e v/ MIMOSIS is the CMOS Monolithic Active Pixel Sensor designed for the CBM-MVD.

Thermal noise; 5-8 e~

Chips were iradiated with X-ray |/ The results from the first tests on MIMOSIS-1, the first full dimension sensor, comply well with the sensor requirements.
tube at KIT in Karlsruhe,
Germany. Around 18 hours were

needed to reach the 5MRad dose| / MIMOSIS showed tolerance to the 5 MRad ionizing radiation dose expected during one CBM year run.

expected to be reached in one
year CBM run.

v More chips have to be tested to check for chip-to-chip variations.
-3V back bias and 10V HV top

o1as (In the case ofthe ACPXels) |/ MIMOSIS will be made available for interested users beyond CBM.

were used.

MIMOSIS-1 sensor on a PCB
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