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Fig.1 Flow chart of experimental procedure for predicting
low dose rate effect in space environment
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Table 1 Annealing conditions of CMOS devices for irradiation with different dose rate
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Device type y-rays dose rate / rad-s™' Total dose /rad Annealing temperature /C Annealing time /h
Hardened CC4007RH 44 1x10° 25 175
Unhardened C4007B 52.7 6324 25 168
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Fig.4 Leakage current vs. annealing time
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Table 2 Model parameters of leakage current for different CMOS devices

Device type K, /Asrad’! /st K, /Asrad™ Jo I8

Hardened CC4007RH ~ 4.78x107"3 1.76x10™* 1.15x10™ 3.76x10°

Unhardened C4007B 1.04x1071 2.11x107° 4.09x10 5.99x10™
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Research of prediction method of radiation induced leakage current

at low dose rate irradiation in space environment

HE Baoping'? ZHOU Heqin' LUO Yinhong® ZHOU Hui® GUO Hongxia®> YAO Zhibin>
ZHANG Fenggi’
1 (University of Science and Technology of China, Hefei 230026)

2 (Northwest Institute of Nuclear Technology, Xi‘an 710024)

Abstract A radiation response model of total dose effect for CMOS devices in a space environment is presented to
predict the radiation-induced leakage current. Total effects for CC4007RH and C4007B devices at different dose rates
irradiation of y rays were calculated by using the established model. So long as total dose irradiation test and
post-irradiation annealing test at room temperature were carried out by choosing one dose rate at random, total dose
irradiation effects at other dose rates can be predicted by using the established models. Finally, the prediction results
of 10%—10 rad-s' low dose rate irradiation for CC4007RH and C4007B devices in space environment were
presented.

Key words Leakage current, Low dose rate effect, Prediction method, Total dose
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