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The power dissipation is usually the first challenge of integrating a
system-on-chip (SOC) into an embedded system. Since all of these embedded systems
are battery-operated, reducing the SOC power dissipation to extend the battery life
therefore is important. Most power is consumed by embedded processor in most SOC
system. In this report, we propose 2 schemes, are ARM9 low power mechanism and
low power instruction cache (I-Cache) respectively, to reduce power consumption in
the embedded processor.

Most operation units, such as ALU, multiplier and Shifter, would not be used at
same time according to application profiles from ARM9. Such phenomenon provides
a feasible way to reduce processor power dissipation. In this report, we propose a
method to turn on/off unused parts of operation units to reduce processor power
dissipation. Our simulation shows that our proposed method reduces 30~60% and
99% switching power in ALU/shifter and multiplier respectively.

In our observation, only one cache line is accessed in the I-Cache at any cycle.
Other unused cache line can hence be turned to low power mode to reduce I-Cache's
static power dissipation. But the cache accessing time would increase, if the processor
accesses a cache line in low power mode. Thanks to branch target buffer (BTB), the
processor easily predicts the next one and two instruction address and turns these
cache lines corresponding to this instruction addresses to active mode in advance. By
the same way, the processor predicts whether a cache line will be used in the future. If
no, this cache line would be turned to the low power mode. Our simulation shows that
our proposed method reduces 80% static power in I-Cache.
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