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Injecting Redundant Instructions Behind Branches
for a Fault-Tolerant Architecture
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Abstract  Since deep submicron manufacturing process is widely used in microprocessors, transi-
ent faults have become the main source of chip faults. A new fault-tolerant technique is proposed
that inject redundant instructions behind primary branch instructions. It utilizes the wasted pro-
cessing bandwidth during branch misprediction for redundant execution, hence the performance o-
verhead is mitigated. The experiment results show that performance penalty resulted from the so-
lution is ranging from 6% to 31%, with an average of 21%, which is much lower than that of
MBI technique and almost equal to that of DIE technique. The proposal can detect and recovery
faults occurring in the entire pipeline, provides short fault detection latency and requires modest
hardware cost. It is well suited to realize a fault-tolerant embedded microprocessor which has a

simple branch predictor.
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Background

With the widespread adoption of embedded microproces-
sor-based systems for safety critical application, fault-tolerant
mechanisms have to be built into microprocessors. In this pa-
per, a fault-tolerance microarchitecture is proposed that inject
redundant instructions behind primary branch instructions.

This work is an important component of the research on low

computer architecture, MPP system and VLSI design.
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