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Phase Noise Measurement with Sigma-Delta TDC (1)
- System Level Consideration -
Yusuke Osawa®, Naohiro Harigai, Daiki Hirabayashi (Gunma University),
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This paper describes a phase noise measurement technique for a clock using a sigma-delta time-to-digital converter

(TDC) and shows its simulation results with Matlab. The proposed technique can be implemented with relatively small

chip area, and the resolution can be higher with longer measurement time. High performance (and hence costly)

spectrum analyzers would not be needed for phase noise measurement with the proposed technique. Our simulation used

the input clock of 1 MHz with a 10 kHz sine wave as phase fluctuation, and we observed that the phase fluctuation

spectrum at 10 kHz from TDC output power spectrum obtained by FFT. We also investigated the amount of phase

fluctuation with our theoretical calculation.
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Fig. 5. Zero-cross point variation function {m) and its
FFT analysis result for the input clock with phase
variation using VID at 10 kHz.
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Table. 1. Simulation conditions.

Single Sinusoidal Wave
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Table. 2. Comparison of the simulated value of the

spurious in Fig. 6 and the theoretical value from eq. (6)
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