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Abstract — A 13-b successive approximation analog-to
—digital converter (ADC) is presented for ultra -low-
power sensor interface. Capacitor error compensation
1s achieved by swapping the roles of two identical
capacitor banks in DAC. The ADC is implemented in a
standard 0.13-um CMOS. With a single supply voltage

of 0.5 V and a rail-to-rail conversion range, ADC
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dissipates 1.47 pW at a sampling rate of 40 kS/s. It
shows an FoM of 17.9 fJ/conversion-step with ENOB of
11.0-b.
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Supply 1.2V 1.2V 1.2V 09V 05V
Input Range Rail-to-rail 2.2Vpp Rail-to-rail N/A Rail-to-rail
Sampling Rate 45MS/s 50MS/s 80MS/s 1MS/s 40kS/s
DNL/INL(LSB) N/A N/A N/A +0.29/0.55 +0.76/1.29
ENOBPEAK(bit) 11.1 11.5 11.9 11.1 11.0
SFDRNyquist(dB) 84.7 84 80 82 71
Power 3.0mW 4.2mW 31.1mW 241W 1.47uW
FoM(Best result) 31.4fJ/c-s 28.71J/c-s 101.7fJ/c-s 11.7fJ/c-s 17.91]/c-s
FoM(Nyquist freq) 36.3fJ/c-s 36.1fJ/c-s 129.5f]/c-s 11.71]/c-s 22.11J/c-s
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