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Analysis and application of delta sigma modulator using chaos
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The FFT analysis is usually used as evaluation way of the performance of
delta sigma modulator. We focused on that the output sequence of the delta sigma modulator becomes
chaos when it performs normally. Hence, we studied a new performance analysis method using Lyapunov
exponent for the delta sigma modulator. First, we illustrated two-parameter bifurcation diagram on
parameter region of integrator leaks, and compered that result with FFT analysis to represent the
integrator output sequence can optimize the performance of the modulator. Second, we applied the
Lyapunov exponent to output sequence of double loop chaotic delta sigma modulator by using Sano and
Sawada"s algorithm. This result shows that the Lyapunov exponent becomes positive when the normal
performance of the chaotic delta sigma modulator is observed from both the bifurcation diagram and
FFT analysis. Moreover, we could confirm unstable period points in the chaos appear as weak tones at
the shaping noise.
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