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Abstract

With the development of digital products, as a aohwith the analog world and
the digital realm, analog-to-digital converter (Ap®ecomes more important.
Sigma-Delta ADC which based on over-sampling angeaishaping technologies
effectively attenuate the noise in signal band, dredamplified noise out of signal
band will be removed by digital decimation filt&ince that can realize high precision
ADC. This kind of ADC's technology requirements mot very strict, easy to
manufacture using standard digital CMOS technolaggjding the big losses brought
by mismatching components. So sigma-delta ADC isoveéng more and more
popular.

This paper researches a 16-bit sigma-delta modwhtach can be applied to a
sensor with top-down method. Over-sampling andesigping which are the two
key technologies in the sigma-delta modulator aseussed firstly, and introduced
sigma-delta ADC'’s theory through analysis of tineréin and frequency domain in
1-st modulator. Matlab Simulink tools are used todel and simulate different
modulators, third-order 2-1 cascade structure naiduhas been chosen according to
the goal, and the Non-ldeal factors in the modulaice analyzed. The whole
modulator circuit adopts full differential capacitwitching circuit structure. In order
to meets this modulator’s requirement, a fold cdec®TA with common source
amplifier is designed to realize integrator. Chaf®e35um 2P4M (two layers of
poly-silicon four-layer metal) standard CMOS pracés used to achieve the partial
circuits and the whole modulator circuit design asichulation. Then overall
modulator layout has been designed and the didgeimation filter based on matlab
IS given out.

The results of simulating modulator circuits shdvatt SNR is up to 106.2dB,
meeting the requirement of the goal. The modulltpout DRC and LVS have been
checked by Assura, as well as the digital decimdilter is validated by Matlab.

Key Wor ds: sigma-deltamodulator; SNR;SC integrator; layout;digital deciioa filter
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