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12-bit SAR A/D Converter with 6MSB sharing
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Abstract

In this paper, CMOS SAR (Successive Approximation Register) A/D converter with 1.8V supply voltage is designed
for IoT sensor processing. This paper proposes design of a 12-bit SAR A/D converter with two A / D converters in
parallel to improve the sampling rate. A/D converterl of the two A/D converters determines all the 12-bit bits, and
another A/D converter?2 uses the upper six bits of the other A/D converters to minimize power consumption and
switching energy. Since the second A/D converter2 does not determine the upper 6 bits, the control circuits and SAR
Logic are not needed and the area is minimized. In addition, the switching energy increases as the large capacitor
capacity and the large voltage change in the C-DAC, and the second A/D converter does not determine the upper 6 bits,
thereby reducing the switching energy. It is also possible to reduce the process variation in the C-DAC by proposed
structure by the split capacitor capacity in the C-DAC equals the unit capacitor capacity. The proposed SAR A/D
converter was designed using 0.18um CMOS process, and the supply voltage of 1.8V, the conversion speed of 10MS/s,
and the Effective Number of Bit (ENOB) of 10.2 bits were measured. The area of core block is 600X900um?, the total
power consumption is 79.58uW, and the FOM (Figure of Merit) is 6.716f] / step.
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ENOB(Effective Number of Bit)o] &gt} 34 E2¢] W48 600XN00um?, & e AR 7958 W, FoM(Figure of
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Fig. 1. Diagram of proposed 12-bit SAR A/D converter.
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Table 1. Switching energy of each architecture.
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