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Design of digital decimation filter for high resolution SSDADC
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Abstract: A multistage digital decimation filter for high resolution sigma-delta analog-to-digital converter (S-DADC) was designed.
Thefilter was fabricated by a 0.35 mm process and operates at a voltage of 5V. Thefilter consists of a cascade-integrator-comb
(CIC) filter, a compensation filter and narrow transition-band finite impulse response (FIR) half-band filter. Due to the optimal design
of the architecture and order and coefficient of filters at various levels, the decimation filter effectively reduces the circuit area and
power dissipation. The decimation filter has pass band of 21.77 kHz, pass band ripple coefficient of +0.01 dB and stopped band
attenuation of 120 dB. Experimental results show that by processing the bit stream from a 2-order X-A modulator with an
oversampling ratio of 128, a signal-to-noise-distortion ratio (SNDR) of 102.8 dB is obtained for the filter. The filter has a good
performance and its dissipation powder is only 49 mW. The occupied die areais about 0.6 mmx1.9 mm. The filter well meetsthe
demand of high resolution S-DADC.
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