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Improving Reliability of Processing Board of Cube Satellites by
Modifying the Memory Structure

Mojdeh Mahdavi, Mohammad Amin Amiri and Hamed Farbeh

Abstract

Cube satellites are small and lightweight satellites a large number of which is launched by each rocket
heading into the space and this has led to a rapid increase in the number of these satellites in the Earth orbit.
Over the years, many research centers have come up with ways to improve the reliability of the OBC
circuits, but so far, no research is entirely focused on the memory module used to record and store loaded
satellite data for transmission to the earth station. Given the high cost of manufacturing a satellite, special
attention should be paid to increase the reliability of the memory circuit against space radiation and the
fault tolerance of these circuits. The STT-MRAM introduced in this paper is now recognized as the most
successful alternative to the SRAM. Using software add-ons, the authors have increased the fault tolerance
of this type of memory and obtained the fault model based on the Markov Model and the Monte Carlo
simulation. The simulations were performed using GEMS5 full-system simulator, and the results of the
simulation in optimal memory indicate an increase in its fault tolerance in all benchmarks based on the
SPEC CPU2006 test standard.

Key words: STT-MRAM; Markov model; Cube satellites; Fault Tolerance.
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