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Energy-aware Instruction Cache Design using Backward
Branch Information for Embedded Processors
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Abstract

Energy efficiency should be considered together with performance when designing embedded processors. This
paper proposes a new energy-aware instruction cache design using backward branch information to reduce the
energy consumption in an embedded processor, since instruction caches consume a significant fraction of the
on—chip energy. Proposed instruction cache is composed of two caches: a large main instruction cache and a
small loop instruction cache. Proposed technique enables the selective access between the main instruction
cache and the loop instruction cache to reduce the number of accesses to the main instruction cache, leading
to good energy efficiency. Analysis results show that the proposed instruction cache reduces the energy

consumption by 20% on the average, compared to the traditional instruction cache.

» Keyword : Embedded System(®IHICI= A|AH]), Processor Architecture(Z2AMAM =),
Low-power System(XZ2] AJAR) Instruction Cache(HZH0] Fl4)
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Table 1. System Configuration Parameters

AISIOIRt ot
Fetch,
Decode, ) .
2 instructions/cycle
Issue,
Commit
) 2 integer ALUs, 2 FP ALUs,
Functional ) . .
Units 1 integer multiplier/divider,

1 FP multiplier/divider

L1 32KB, 32-way, 32bytes lines,

|-Cache 1 Cycle latency
L1 32KB, 32-way, 32bytes lines,
D-Cache 1 Cycle latency
e 64B ~ 256B, fully-associative,
32 byte lines, 1 cycle latency
RUU size 16
LSQ size 8
Branch .
Predictor Bimodal
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