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Abstract

Low Voltage Soft Error Resilient SRAM Design
Mostafa Sajedi

By progressing in technology and bringing SRAM’s into being, these cells became the most
common memories in the market because of their excessive quickness and slight fabrication
cost. On the other hand, by increasing the number of transistors in SRAM’s arrays and also
increasing the leakage current of transistors in tiny scales technologies, the consumption
power will be increased simultaneously. Furthermore, the process of decreasing the voltage of
power supply for compensating the reduction of consumption power, will endanger the
stability of SRAM’s cell data; also diminishing the size of device will enlarge the impression
of process variations. Another issue, that could be mentioned, is the impression of destructive
errors such as soft error. These kinds of errors will be increased dramatically by dwindling the
size of devices, that’s why designing the resistant and the low-power circuits would be one of
the important matters in digital electronic domain.

In this dissertation, first of all general concepts of soft error will be mentioned, then its
impression and basic methods for decreasing the consumption power in SRAM’s cells will be
described. Finally by considering the facts which mentioned before, an SRAM cell including
13 transistors will be proposed. This cell consists of a 10 core transistor with separated
reading and writing paths for increasing the stability of cell and reducing the dynamic power.
Furthermore for increasing the charge collection power and cell’s resistance against soft error,
2 transistors will be attached to the core. Also a transistor with control signal has been used
for reducing the leakage power in comparison to 6 transistors SRAM’s cell. In fact, proposed
cell consumption power in 27°C of temperature, 1.3 of cell ratio and 0.8 v of voltage source is
equall to 3.71 uw; While in the same condition, for 6 transistors standard SRAM cell, 18T
SRAM cell and Kim SRAM cell, the consumption power respectively is equals to 5.28, 9.41
and 5.19 uw. It’s observed that proposed cell respectively has 31.25%, 61.42% and 30.01%
improvement in power consumption in comparison with 6T, 18T and Kim cells. In addition to
the improvements in power consumption, there is also respectively 47.1%, 30.6% and 25.2%
improvement against soft error in comparison with 6T, Kim and Verma cells. Likewise, the
critical charge of proposed cell could be increased by adding a capacitor to increase the
capacitance. According to the values which obtained for the new cell, obviously the proposed
13 transistor cell has a noticeable advantage in comparison to the other cells.

Key words: Soft error, Critical charge, Leakage power
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