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Ultra Low Voltage Subthreshold Circuit Design

O0O00O Masanori HASHIMOTO

C
3

o0oo0oooo MOSOOOOODOODOOODOO0OO0OO0OO00OO0000000D00D000000000000000000000D0
gooooooooooooooooooOoOoOoO0OOOOoOoO0OobOobOOOOO0OO0O0OOOOOOOObObOOOOOOOO000
00000000 /oo00o000oo0o000oo0o00000DODO0000O000DODOO00ODObODODOO0o0DDOO
pgoooooooooooooooooobooOoOOOOoOOOOCbOOOOOO0OO0OOOOOOObOOOOOOOOOOOO
oo00oo0o0o0oo0o0oOo0oo0oooo0o0o0oo0ooooo0 SRAMOOOODOOOOOOO0OO0O0O00O0

goooo oooooooooODOOOOOOOOOOOOOOO00000000000000O0OOODOOOOODOO

Abstract Circuits with supply voltages lower than the threshold voltage are called subthreshold circuits, and circuits op-

erating at near-threshold voltage are called near-threshold circuits. Such ultralow-voltage circuits, which are drawing

attention for ultralow-power applications, are reviewed in terms of power dissipation and energy in this paper. For

the serious problem that the performance of subthreshold circuits is highly sensitive to manufacturing variability and

environmental fluctuation, which is preventing their practical use, we introduce a solution based on self-adaptive speed

control. In addition, we present soft error rates at ultralow-voltage SRAM, since reliability could be a serious concern

in medical applications.

Key words Subthreshold circuits, Near-threshold circuits, Ultralow-voltage circuits, Manufacturing variability, Environmen-

tal fluctuation, Soft error
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