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Abstract: Instruction cache is one of the main power consumption components in embedded processor. This paper
proposes a loop buffering method based on branch execution history to save the instruction cache power
consumption. The loops in application program are detected and loaded dynamically by using the relationship
between branch current information and branch execution history. With precise control of the instruction fetch
datapath, this approach can filter a majority of unnecessary instruction cache accesses, thus saving the instruction
cache power consumption significantly. Experimental results of SuperV_EF01 DSP show that this approach could

save 32. 58% of instruction cache power consumption, with only 8.31% of instruction cache area increasing and no

performance degradation.
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while(branCh instructioyz is encountered)
if (branch is not a valid loop brabch)
loop loading is stopped;
/ * braYzch counter ano( b,anch address register is
cleared * /
else if(branch target is not in the loop)
if(hit the branch address register)
branch counter is increased by one;
if(the counter value is one)
loop loading is sta, —ted:
else
loop loade d is finished;
goto LABELI;
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else
LABELI: fetch instructio | from the loop buffer;
if(fetch address is out of the loop)
loop buffer is disabled;
/ % fetch i, tist, uction jrom the i,is truc t ion
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