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A Simulation of A-X Modulators for Frequency Synthesizers of FMCW Radars
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ABSTRACT

After a single-stage, second-order, multiple-feedback A-> modulator and a two-stage, second-order MASH A-2 modulator were
analyzed and simulated using Simulink and Matlab and their characteristics were compared, the following result was obtained: 1)
The two A-2 modulators do not have group delay distortion. 2) The characteristics of the noise shaping are nearly identical. As a
result of the noise shaping, the power spectral densities have slope of 40 dB/dec. 3) There was no spurious tone. 4) The input
range of the two modulators is from -1 to +1 in common. 5) Because the output of the two-stage MASH modulator is 2-bits
(4-levels), design of frequency dividers and charge pumps of PLL are more demanding.
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