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Soft Error Detection for VLIW Architectures with a Variable Length
Execution Set
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ABSTRACT

With technology scaling, soft error rate has greatly increased in embedded systems. Due to high performance and low power
consumption, VLIW (Very Long Instruction Word) architectures have been widely used in embedded systems and thus many researches
have been studied to improve the reliability of a system by duplicating instructions in VLIW architectures. However, existing studies have
ignored the feature, called VLES (Variable Length Execution Set), which is adopted in most modern VLIW architectures to reduce code
size. In this paper, we propose how to support instruction duplication in VLIW architecture with VLES. Our experimental results
demonstrate that a VLIW architecture with VLES shows 64% code size decrement on average at the cost of about 4% additional cell area
as compared to the case of a VLIW architecture without VLES when instruction duplication is applied to both architectures. Also, it is
shown that the case with VLES does not cause extra execution time compared to the case without VLES.
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(a) The behavior of a normal VLIW architecture
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Fig. 1. The differences of behaviors of VLIW architectures according to the existence of VLES
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Fig. 2. The proposed VLIW architecture
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1
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(a) An input code sequence in program memory

Slot0 Slotl Slot2 Slot3
020l add2[r]r3] [olo[o[Add[r2[ra[r3] [O[xfa] Mul[w[rS]2]
1 [AoA[Mul6[5[2] [ofiLoad@l2] |
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3
4 (1[o[x[Store[r2[6] ]|

(b) Run-time behavior
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NOP
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SEIE
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NOP

1[1[Store}r2{r6]
NOP
NOP

NOP
0] 1]Store]r2[r6]

(c) A code sequence in VLIW architecture without VLES

Fig. 3. An example code for the behavior of the proposed
VLIW architecture
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