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Abstract

Pattern noise in the Delta~Sigma modulator is a well known phenomenon that intrigued many circuit designers. These
noise appear as the modulator output falls into a cyclic mode of operation. This paper addresses the dependence of these
tone signal upon the system topologies. Among the four well known single-stage DSM topologies, namely Cascade of
Integrators with Feedback Form(CIFB), Cascade of Integrators with Feedforward Form(CIFF), Cascade of Resonators with
Feedback Form(CRFB), and Cascade of Resonators with Feedforward Form(CRFF), resonator type DSMs turn out to be
more susceptible to the pattern noise than the integrator type. Noise transfer functions of the investigated topologies are
also presented,
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Table 1. System design parameters. Table 3. Detected limit cycle cases out of 1000 runs.
AARSE | Order OSR hgain T2 CIFB CIFF | CRFB | CRFF
# 3 64 17 e | 70 70 a2 | 3 |
E 2 AFEdAHT U
Table 2. DSM gain coefficients for each structures.
CIFB CIFF CRFB CRFF
an {04374 0 0 0] [0.3939 0 0 0] [0.3851 0 0 0] [0.34281 0 0 0]
bn [{0.3984 0.3963 0.4181] |[0.3939] {0.3535 0.3931 0.2725] [[0.3428]
cn |[0.1910 0.4816 2.4852] [[0.9436 0.5861] [0.2642 0.4060 2.4017] |[1.0146 05273}
dn - [2.6383 1.2765 0.4113] - [1.7041 0.8007 0.2992]
m  {0.0030] {0.0025) [0.0036] [0.0027]
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