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Design of multi—decimation rate digital filter for sigma—delta ADC

Wang Yao,Bu Gang

(College of Electronic Information Engineering , Nanjing University of Aeronautics and Astronautics , Nanjing 210000 , China)

Abstract: Based on the standard 0.18 pwm process, a digital decimation filter applied to the Sigma-Delta analog—to—digital convert-
er is designed, which can change the decimation rate and adapt to different signal bandwidths. The filter adopts multi—stage deci-
mation and consists of a cascaded integrator comb filter, a compensation filter and a half-band filter. The realized digital filter can
be changed in the decimation rate of 64,128,256 and 512. Compensation filters and half—band filters of different bandwidths are also
designed. The filter area is 0.6 mmx0.6 mm. Under 1.98 V working voltage, the total maximum power consumption is about 2 mW,
and the highest signal—to—noise ratio reaches 110.5 dB. When the passband frequency of the compensation filter and the half—band
filter is selected according to the bandwidth from the highest to the lowest, it can save 61% and 53% of the power consumption
respectively; When the filter power consumption being the smallest 69.63 wW, the bandwidth that can be processed is 390.6 Hz,
and the signal-to—noise ratio is 107.8 dB.
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