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A Phase Noise Measurement Technique Using a Digital Oscilloscope
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Abstract

In this study, we propose a new method for measuring phase noise using an 8-channel digital oscilloscope, MXR608A, and the
Labview software. The proposed phase noise measurement method obtains the time interval error (TIE) from a measured waveform
using a digital oscilloscope; subsequently, it converts the TIE into phase noise. In the traditional phase-noise measurement method using
TIE, the phase noise is obtained by cross-correlating two TIEs obtained from an identical signal. However, this method does not funda-
mentally remove the effect of the ADC clock jitter when converting an analog signal into a digital signal. This study proposes a novel
cross-correlation method that eliminates the ADC clock jitter and measures phase noise using the proposed cross-correlation. To verify
the accuracy of the phase noise measured by the proposed method, a comparison is performed for the phase noise measured using the
phase noise equipment ES052B. The two measured phase noises for a signal with an input power of 3 dBm per channel at a frequency
of 1.4151 GHz exhibit the same offset frequency response in the range of 12 kHz to 10 MHz with an average difference of 0.2 dB.
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Fig. 1. The definition of TIE (time interval error).
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