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ABSTRACT

The inertial navigation system is also known as the inertial reference system. It has many
advantages and can work under extreme conditions such as underwater. Therefore, the
inertial navigation system is widely used in military industry.The core part of the inertial
navigation technology is the analog-to-digital converter (ADC). The analog-to-digital
converter is a bridge between the analog world and the digital world. The accuracy of the
analog-to-digital converter determines the positioning accuracy of inertial navigation.The
sigma-delta ADC adopts the over-sampling technology, with higher signal-to-noise ratio and
conversion accuracy. The digital extraction filter in the sigma-delta ADC mainly determines
the power consumption and area of the whole system.

This focuses on the design of digital extraction filter in sigma-delta ADC. Firstly, the
working principle of sigma-delta ADC is explained, and the principle of digital extraction
filter and down-sampling technique are emphatically introduced.According to the structure
in design of the modulator ,3 order structure of CIC filter cascaded compensation filter is
finally selected.According to the law of word length,output bits wide is calculated and
various performance parameters of the filter are designed.The simulation of Matlab/Simulink
is realized, and through designing the Verilog code the RTL simulation is implemented
successfully,and the D/A mixed imitation is realized inthe Cadence platform, and the
waveform meets the design expectations.

In this, a digital extraction filter with 256 reduction sampling is finally implemented, and the
one-bit output code stream of the modulator is reduced to a 60Hz signal, achieving good
high-frequency noise filtering.In this thesis, the clock circuit design is realized, and the two -
phase non - overlapping clock is produced.

KEY WORDS: Sigma-Delta ADC; Digital extraction filter; Cascade Integrator Comb;
Downsampling
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