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This paper proposes a effective use of hybrid memory architecture which consists of the fol-
lowing two regions; 1) a dynamic-power conscicus region which uses low Vg and Vi, and 2)
a static-power conscious region which uses high Vgq and V;p. The key of hybrid memory ar-
chitecture is that the access delays for the two regions are equal to each other, which eases to
integrate this memory into proccessors whithout major modifications of an internal processor
architecture. This paper proposes a technique for finding the size and the code allocation
for the regions so as to minimize the total power consumption of the memroy. Experimental
results demonstarate that the total power consumption of the scarachpad memory can be
reduced in every cases, and in the best case, 48% energy reduction is achieved by using our
proposal technique.
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DP1 8.75 HP 0.197 9.27 98.9 4.43¢e~14 3.38e-14
SP1 1.2 MP 0.188 6.71 60.7 1.32e-13 1.40e-13
DP2 0.85 HP 0.151 10.5 122 6.07e-14 5.77e-14
SP2 1.0 MP 0.157 4.14 167 1.05e-13 8.13e-13
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#3 DP1L, SPL#BELE L XO#E
MS s / MS application | E.hyb [z J] | E.sp [1 J] | Reduction (SP) | Edp [z J] | Reduction (DP)
ipeg 3.67 6.38 12.5% 3.97 7.6%
8KB 0.347656 mpeg?2 3.20 5.81 44.8% 3.44 7.0%
compress 3.85 7.56 48.1% 4.23 9.0%
ipeg 5.30 8.07 34.3% .22 14.8%
16KB { 0.199219 mpeg2 4.51 7.10 36.5% 5.24 13.9%
compress 5.39 9.09 40.7% 6.32 14.8%
jpeg 8.53 11.29 24 4% 10.71 20.3%
32KB 0.123047 mpeg2 7.09 9.80 27.7% 8.82 16.6%
compress 8.31 12.05 31.0% 10.54 21.1%
% 4 DP2, SP2 #WMELL L EORHER
MS s / MS application | Ehyb {# J] | Bsp [z J} | Reduction (SP) | E.dp [z J] | Reduction (DP)
jpeg 419 5.21 19.5% 4.99 16.0%
8KB 0.347656 mpeg?2 3.71 4.80 22.6% 4.36 14.8%
compress 4.58 6.09 24.9% 5.38 15.0%
jpeg 5.31 6.43 17.4% 7.52 29.4%
18KB 0.130859 mpeg2 4.87 5.76 15.5% 6.38 23.6%
compress 5.59 7.22 22.5% 7.75 27.8%
jpeg 771 8.84 12.8% 12.57 38.7%
32KB 0.064453 mpeg2 6.79 7.68 11.6% 10.41 34.8%
compress 7.83 9.46 17.2% 12.48 37.2%
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