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We have developed a low-power LSI for an MPEG-4 mobile videophone.  This is the first single-chip, MPEG-4 videophone LSI
in the world. In addition to conventional low-power techniques, we adopted new techniques comprising an optimized embedded
DRAM, a variable threshold voltage scheme, and low-power motion estimation. The new LS| consumes 240 mW, which is

sufficiently low power for typical videophone operation.
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Circuit configuration of MPEG-4 videophone LSI
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DRAM power consumption

3.2 VTCMOS
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Leakage current of VTCMOS circuit compared to conventional circuit

cooooooOooooOOoOOOObOOoOobOOoooOOoOoon

OO0OosADOOOO0OO0OOOOCOOOOOOODOODbOOO0
cooooooooboooooooboooboooboboooooo
obboooobooboooboboooooboboooo
goLsioooMPEG4A00O0O0O000DO0O0O0OOCOOOO
cobooooooooboocOoboobooooobooboocooao
cobooooobOoboOobooocooooboOooboooooo
oobOOooooooLwLsioboboooooooobobooooo
oooooooOooooboOooOooOoboOoo4000000O
coOooooobOoooboobOooboooooooooono

v
i
i
Y
1

80

ANDL O FE (| FF e

1 2
| 10800000 |

Y
oooo
oooo
ooooo | 0oooooo

PED Processing Element] 0 0 0 00000 0F/FOFlip-FlopO 100000000

Oo0oooooboooooooboooosoboooooooog
go000oO00oo0oooooooo0o0oO0oUOOLOOoOoOODOO
gooooboooooboboooooobog

Circuit configuration of low-power motion estimator
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Cycle count required for search
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(1)  Takahashi, M., et al. "A 60mW MPEG-4 Video Codec Using Clustered Volt-
age Scaling with Variable Supply-Voltage Scheme". ISSCC Digest of Techni-
cal Papers. 1998-2. p.36 0 37.
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