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Study of radiation effects by transient y-rays for anti-fuse FPGA

ZHAO Hong-chao ZHU Xiao-feng DU Chuan-hua
(Institute of Electronic Engineering China Academy of Engineering Physics Mianyang Sichuan 621900 China)

Abstract The dose rate effects of anti-fuse FPGA was specifically studied for parts screening. The
results of experiments showed that all of the test circuits were seriously disrupted by low level of transient
y radiation, but none of them had latch up effect in high level of radiation. The low level radiation damage
was due to that the transient photocurrents had caused the disruption of logic functions of anti-fuse FPGA.
Nevertheless, the resistance of programmable switches in sea-cells prevented the radiation induced latch
up effect in anti-fuse FPGA. The study results showed that the circuits hardening design was the best
method to increase radiation fault-tolerance of anti-fuse FPGA.
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Tablel The results of transient y-rays radiation experiments
i result
FPGA node dose rate dela)f tm,le of waveform
Gy(Si)/s cireuit disrupted latch up
AL020B 1 1.18x10’ 50 us disable function of one signal period no Fig.6
2 2.34x10° 50 ps disable function of one signal period no
AL460A 1 2.53><10: 30 us h%gh level upset 13.2 us no
2 8.36x10 30 ps high level upset 14.5 ps no
1 1.48x10° 152s renew delay after radiation no
A42MX16 o .
2 4.69x10 152's renew delay after radiation no
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