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Abstract: SET pulse-width, as an important parameter of single event transient effect
(SET), is closely related to SET’ s ability to cause digital circuit faults. Based on the
internal layout characteristics of the 28 nm Polarfire FPGA, two types of SET pulse-width
measurement circuits are designed. By using fault injection method, the time resolution,
detection accuracy, width measurement threshold, dead time and the resource occupation of
five time to digital converter(TDC) of circuit functional indicators are compared between the
variable temporal pulse-width detection circuit and the tap delay pulse-width detection
circuit. The results show that in Polarfire FPGA, when the theoretical SET pulse-width

detection range from 86 ps to 1000 ps of the two detection circuits, the resource occupation
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of the variable temporal pulse-width detection circuit is relatively small, but its detection

accuracy is about 43 ps lower than that of the tap delay pulse-width detection circuit, the

detection threshold is about 200 ps higher than that of the tap delay pulse-width detection

circuit, and there is a dead time of 1.4 ns. The comparison results indicate that when the

pulse widths >> 344 ps in Polarfire FPGA, a tap delay pulse-width detection circuit is

selected, while a variable temporal pulse-width detection circuit is used for detecting narrow

pulses.

Keywords: single event transient; single event transient pulse width; FPGA; tap delay

pulse-width detection circuit; variable delay pulse-width detection circuit
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Fig. 1 Variable temporal pulse-width detection circuit
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variable temporal pulse-width detection circuit
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Tab.3 Comparison of functional indicators of detection schemes
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Tap delay pulse-width detection circuit 86 172 +43 20 0
Variable temporal pulse-width detection circuit 86 344 86 13 1.4
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