SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

O— RNBEBEZBICEDZNA Ty RO—AILATEY
DEELIRILX—F/IME

ARy, M=

NMKRERZERRS 2T LIERBZAT

AR, BAT
RMARSERERRS 27 L ERR AT

aR, =

FMKREY R T LLST fAREV 5 —

2, BA

NMRFERFEFRS X T LAERBZH R

https://hdl. handle. net/2324/8329

HARIEHR : ERLIEZATFRIRE, 2007-SLDM-131. 2007 (105), pp.25-30, 2007-10. [EFRLIEZ S
N—=2 3

MEFIRR : S ZICEBELAZEMOFRICET 2538 AEEMOZEEIE (1) BRULEZRICFEEL
9, AEFMIZBFEETHIBERUIEZROHFTOL EIEBHTZEDTYT, JHAICHEL->TIE
FEEEL] ROIC ERVEBZAMEBME] IS &2 BBVVWAELET,

KYUSHU UNIVERSITY




gobgobooboobtugboboboboobuoobuobuoobboo

oooo!'oooootooo?2o0000 28

D000 o000 00OoO0o0oooOo
20000 0000000000000
30000 000 00000000000

oooooooooooooooooooooooooOoOoOOO0ObO0O0OO00ObO00O0bOOOoOo
0000000000000 00000000000001)00 Vg, 00 Vi 00OOooooooo
0000000000D0O000002)00 Vg, 00V, O0O0ODD0O0O0DODO0O0O0DDO0O00O0DO0
oooooooooooooooooco0oOooooooOooOoOOOOCOOOOOOOOOoOooooO
00000000000 00000000 Vye, Vi 00000000000 00C0O000000O0
goooooooooobooooooooooooooOoOOOOOOCOOOOOOOOOoOoODOObO
oooooooooooooooooooooooooooooboOoO0ObObO0ObO0oOo0oboOoOogo
gooooooooooooooooooooooooooooooooooobooboobOoOoogoo
0000000000000 0D00000000000D0D0DO0O0O0O0OD0OD 48%000000
oooooooooood

Energy Minimization Technique for Hybrid On-chip Memory using Code Replacement

2.3

Tadayuki Matsumura! ~ Yuriko Ishitobi!  Tohru Ishihara? Hiroto Yasuura

I Graduate School of Inf. Sci. & EE, Kyushu University
2 Sytem LSI Research Center, Kyushu University
3 Faculty of Inf. Sci. & EE, Kyushu University

This paper proposes a effective use of hybrid memory architecture which consists of the fol-
lowing two regions; 1) a dynamic-power conscious region which uses low Vg4 and Vi, and 2)
a static-power conscious region which uses high V45 and V4. 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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Processor M32R-I1
Clock Frequency 400MHz
Temperature 750
The number of sets 128
The number of ways 2
L1 (Instructi
(Instruction) Line size 16 byte
Total size 32 KB
The number of sets 128
L1 (Data) The nUfnber' of ways 2
Line size 16byte
Total size 32 KB
The number of sets 128
The number of ways 4
L2 (Unified
(Unified) Line size 16 byte
Total size 64 KB
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Vdd [V] | P.O. | Delay [nsec] | leakage/cell [nW] | leakage/SA [nW] | SWyit [J] | SWuwora [J]
DP1 0.75 HP 0.197 9.27 98.9 4.43e-14 3.38e-14
SP1 1.2 MP 0.198 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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MS s / MS application | E_hyb [p J] E_sp [0 J] | Reduction (SP) | E_dp [p J] Reduction (DP)
jpeg 3.67 6.38 42.5% 3.97 7.6%
8KB 0.347656 mpeg?2 3.20 5.81 44.8% 3.44 7.0%
compress 3.85 7.56 49.1% 4.23 9.0%
jpeg 5.30 8.07 34.3% 6.22 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 19.6%
compress 8.31 12.05 31.0% 10.54 21.1%
04 DpP20SP200000000O0O00O
MS s / MS application | E_hyb [p J] | Ezsp [4 J] | Reduction (SP) | E.dp [u J] | Reduction (DP)
jpeg 4.19 5.21 19.5% 4.99 16.0%
8KB 0.347656 mpeg2 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%
16KB 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 7.71 8.84 12.8% 12.57 38.7%
32KB 0.064453 mpeg?2 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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