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Phase Noise Testing Using Delta - Sigma TDC
Yusuke Osawa®, Daiki Hirabayashi, Naohiro Harigai, Haruo Kobayashi (Gunma University)
Kiichi Niitsu (Nagoya University), Osamu Kobayashi (STARC),

This paper describes two phase noise measurement and testing techniques for a clock using a delta-sigma time-to-digital
converter (TDC). One is with a reference signal (which has only very small phase noise), and the other is without a
reference signal. Both proposed techniques can be implemented with relatively small circuitry, based on the following: (i)
The clock under test (CUT) is a repetitive signal. (ii) The time resolution with CUT and a reference clock can be finer with
longer measurement time with the delta-sigma TDC. (iii) The phase noise power spectrum can be calculated from the
delta-sigma TDC output data using FFT. High performance spectrum analyzers with long measurement time (about 10
seconds order due to average of several times phase measurement results), which are very costly, are not be needed for
phase noise measurement with the proposed technique. The second method which is similar to the above but does not
require a reference signal by employing a self-reference clock technique, would have potentials for wide applications.
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