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The on-chip memories generally use higher supply (Vpp) and higher threshold (V;5,) voltages
than those of logic parts to improve the static noise margin and to suppress the static energy
consumption. This design policy, however, increases the dynamic energy consumption. This
paper proposes a hybrid memory architecture which consists of the following two regions; 1) a
dynamic energy conscious region which uses low Vpp and V4, and 2) a static energy conscious
region which uses high Vpp and V;j. This paper also proposes an optimization problem for
finding the optimal code allocation and the memory configuration simultaneously, which min-
imizes the total energy consumption of the memory under constraints of a static noise margin
(SNM), a memory access delay and an area overhead. The memory configuration is defined
by a memory division ratio, a 3 ratio and a Vpp. Experimental results demonstrate that the
total energy consumption of our original 90nm SRAM can be reduced by 49.7% with a 7.17%
area overhead without degradations of SNM and access delay.
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% 1 The Experimental result

MS application | s/MS | VDDpg | Bratiopg | E-org [uJ] | E-hyb [uJ] | Reduction | A.O.
JPEG 4.18 2.33 44.3%

8KB MPEG2 0.258 0.7 3.33 3.85 2.34 39.2% 7.17%
compress 4.65 2.34 49.7%
JPEG 6.19 3.72 39.9%

16KB MPEG2 0.172 0.7 3.33 5.57 3.12 44.0% 4.78%
compress 6.72 3.63 46.0%
JPEG 10.20 6.42 37.1%

32KB MPEG2 0.0791 0.7 3.33 9.00 5.74 36.2% 2.20%
compress 10.90 6.18 43.3%
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