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We have developed a method for deriving a set of supply voltage and
threshold voltage that enables the circuit to operate at the minimum energy consumption under a wide
range of operating conditions and a specified delay constraint. We experimentally confirmed using

a fabricated 32-bit processor that the derived set of supply voltage and threshold voltage can
operate the circuit with less than 5 % excess energy from the minimum energy consumption under a
wide variety of delay constraints and operating conditions. We also developed a DLL-type body bias
generator that generate P/N well-voltages independently so that the energy consumption becomes
minimum, which was verified by fabricated test chips.
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0 1. BBGOOOOOOOOO
l this work ‘ 2] ‘ (3] ‘ 4] ‘ [5] ‘
Process 65 nm FDSOI 65 nm Bulk 28 nm FDSOI 65 nm FDSOI 28 nm FDSOI
P/N skew
compensation yes yes noe no noe
Supply voltage 0.45 V-0.85 V 05V-1.2V 0.35 V-1.0 V 0.35 V-0.65 V 1OV,18V
Extra power source Not required Not required Required Not required Required
Output FBB FBB/RBB FBB FBB/RBB FBB
Circuit area 0.0036 mm?® 0.0052 mm? 0.0067 mm?® 0.096 mm? 0.012 mm?
Power consumption 3.6 uW 600 uW 2.5 uW 6.56 uW 10 uW
response time 10 ps 2 s 200 ps 74 ps 70 ns
(VDD, load area) | (0.6 V, 0.13 mm?) | (1.2 V, 0.22 mm?) | (0.45 V, 2 mm?) | (0.5V, 0.1 mm?) | (1.8 V, 1 mm?)
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