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Abstract

Soft Error Resilience Low Power Flip-Flop Design
Saeideh Shirinzadeh

With advances in VLSI technology, circuit dimension, supply voltage and node
capacitance have been decreased and clock frequency has been increased. All of
these trends cause a deep reduction in critical charge (Qcrit) of sensitive nodes in
nanoelectronic circuits. Small critical charge, in a modern high density VLSI design
considerably increases susceptibility to radiation induced transient faults. In this
thesis, we propose a reliable level sensitive latch design simulated in a 45nm CMOS
technology. The proposed latch utilizes the masking property of Schmitt trigger
circuits to eliminate transient pulses and harden internal nodes. The undesired delay
of Schmitt trigger circuits is also employed in a lower overhead time redundancy
scheme to prevent glitches to propagate to the output. Experimental results of the
introduced design reveal that its critical charge is more than other existing hardened
latches. The critical chrge of the proposed reliable latch is increased up to 3 times
compared to the reference latch with a fair increase in power and delay. Monte Carlo
simulations sweeping process, voltage and temperature have also verified resistance
of the proposed latch to these variations.

Keywords: soft error, critical charge, masking property, time redundancy
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