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Abstract

This paper describes the third order feedforward delta-sigma modulator with inverter-based integrators and a 1.5bit
comparator for the application of audio signal processing. The proposed 3rd-order delta-sigma modulator is multi-bit
structure using 1.5 bit comparator instead of operational amplifier. This delta-sigma modulator has high SNR compared
with single-bit 4th-order delta-sigma modulator in a low OSR. And it minimizes power consumes and simplified circuit
structure using inverter-based integrator and using inverter-based integrator as analogue adder. The modulator was
designed with 0.18um CMOS standard process and total chip area is 0.36mm?. The measured power cosumption is 28.8uW
in a 0.8V analog supply and 66.6uW in a 1.8V digital supply. The measurement result shows that the peak SNDR of 80.7
dB, the ENOB of 13.1bit and the dynamic range of 8.1 dB with an input signal frequency of 2.5kHz, a sampling
frequency of 256MHz and an oversampling rate of 64. The FOM (Walden) from the measurement result is 269 fJ/step,
FOM (Schreier) was calculated as 169.3 dB.
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Fig. 1. Block diagram of 3rd order feedforward 1.5bit AX modulator.
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