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Pulsed laser test of single event effects in analog circuits

MA Ying-qi, FENG Guo-qiang, SHANGGUAN Shi-peng, CHEN Rui, ZHU Xiang, HAN Jian-wei
(Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Pulsed laser Tests of Single Event Effects in the typical analog circuits were proposed. The
Single Event Transient(SET) test evaluation method characteristics and the response thresholds of
operational amplifiers at 79.4 pJ and 115.4 pJ were investigated with the experimental simulation by
pulsed laser test facility. The influence of SET on subsequent digital circuits and power supply module
system were qualitatively analyzed. According to the hazard of SET effect on circuit system, reasonable
filter circuits were completed. The system level hardening by the related fault injection experiments were
established which had good radiation hardening effects.
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Tablel Technical specifications of the pulsed laser single event effects test facility

facilitty ~ laser wavelength/nm  pulse width/ns  spot size/um maximum energy/pJ scanning step/pum  repetition frequency/kHz  error range of energy
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Table2 SETs threshold energy and waveform characteristics of SF3503 voltage follower

No. of sensitive unit corresponding transistor _threshold energy/pJ  SET amplitude/V_ SET width/us type
1 Q16 79.4 6.0 7.80 negative
2 Q2,Q6 281.3 6.0 3.64 negative
3 Q5 375.9 6.0 4.40 negative
4 Qll 280.9 5.4 0.72 double
5 Q22 368.6 5.2 2.25 positive
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