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A New Phase Shifter-less Delay Line Method for

Phase Noise Measurement of Microwave Oscillators

Hamed Gheidi, Ali Banai

Department of Electrical Engineering, Sharif University of Technology
Azadi Avenue, P. O. Box 11365-9363, Tehran, Iran
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Abstraci— In this paper a new method for measuring phase noise
of microwave oscillators based on delay line frequency
discriminator is proposed. Elimination of phase shifter is the
major advantage of this technique over the traditional delay line
technique. By using this new technique, manual or electronic
tuning of phase shifter to reach phase quadrature at the phase
detector input ports is not needed anymore. A 90-degree hvbrid is
used in this technique and another path including a phase
detector and LNA is added. Finally by using a dual channel FFT
analyzer and performing some processing over the sampled data
of the two channels, the phase noise of the oscillator will be
extracted. A setup based on the proposed method was
constructed and the phase noise of a 3 GHz phase locked
oscillator was measured via three methods; the traditional delay
line method, the phase shifter-less method and direct spectrum
reading from spectrum analyzer. Comparison of the measured
data of the three methods shows the validity of the proposed
method.
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Fig. 2 Proposed phase noise measurement setup.
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LISA phasemeter
« D. Shaddock+: AIP Conf. Proc. 873, 654 (2006)

Overview of the LISA Phasemeter
D. Shaddock, B. Ware, P. Halverson, R.E. Spero and B. Klipstein

Jet Propulsion Laboratory
California Institute of Technology

Abstract.

The LISA phasemeter is required to measure the phase of an electrical signal with an error
less than 3 pcycles/v/Hz over times scales from 1 to 1000 seconds. This phase sensitivity must
be achieved in the presence of laser phase fluctuations 10% times larger than the target sensitivity.
Other challenging aspects of the measurement are that the heterodyne frequency varies from 2 to
20 MHz and the signal contains multiple frequency tones that must be measured. The phasemeter
architecture uses high-speed analog to digital conversion followed by a digital phase locked loop.
An overview of the phasemeter architecture is presented along with results for the breadboard LISA
Phasemeter demonstrating that critical requirements are met.

Keywords: LISA. phasemeter, gravitational wave
PACS: 04.80.Nn.04.30.Nk.95.55.Ym,95.85.5z
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