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Low power dissipation of the microcontrollers 1s key feature to today’s
and future personal systems such as cellar phones and wearable computers,
because they need high performance with long battery lhife.

Three low power circuit schemes has been developed. These schemes
achieve not only super low power data retention but low voltage operation
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Low Power Circuit Schemes Figure 1 Chip microphotograph of low power
(1) Low Power in Data Retention Mode(Fig.2, ref.2) microcontroller that achieves 18pA data retention,

200MHz operation, and 1000MIPS/W
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(2) Low Power in Logic Circuits (Fig.3, ref.3) Figure 2 Subsirate bias circuit and its effect m data retention mode
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Figure 3 Sa-VT CMOS(Speed adaptive threshold

(3) Low Power in Memory Arrays (Fig.4, ref.4) voltage) circuit and its effect at 0.9V supply voltage.
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Future Plan

A part of this research 18 practical level(ref.1). We will further reduce the operating voltage to
sub 0.5V, and realize ultra low power microcontroller within five years.
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