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Radiation response characteristics of an embeddable SOI radiation sensor
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Abstract  [Background] With the rapid development of the aerospace industry, deep space environments, space
stations, and long-life satellites have set higher requirements for space environment radiation dose detection
technology. Positive channel metal oxide semiconductor (PMOS) tubes based on silicon-on-insulator buried oxide

(SOI BOX) is one of key candidate device for next-generation radiation detectors of high-sensitivity and wide-range
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irradiation sensors. [Purpose] This study aims to investigate radiation response characteristics of an embeddable SOI
radiation sensor. [Methods] Comprehensive radiation experiments were preformed to study the influence of
irradiation bias on the sensitivity of SOI BOX PMOS, the sensitivity response difference in various radiation dose
rate, the annealing characteristics of SOl BOX PMOS after irradiation and its influence on the sensitivity of radiation
response, and the relationship between the width to length ratio of SOI box PMOS and its sensitivity. [Results] The
results show that the sensitivity of SOl BOX PMOS to radiation dose is better than that of traditional bulk silicon
sensor under the same cumulative dose, and the threshold voltage drift of SOI BOX PMOS under irradiation bias.
The irradiation change of threshold voltage is almost unaffected by annealing effect. Compared with wide-channel
devices, threshold voltage drift of narrow-channel device is more obvious. [Conclusions] Through the design of the
SOI BOX PMOSFET (Positive channel Metal Oxide Semiconductor Field-Effect Transistor) structure, important

research results such as adjusting the sensitivity of the detector and balancing the relationship with the range have

important application value for the development of the next generation of new radiation dose detector.
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