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1 Introduction

As the performance of microwave radar and communication systems advances,
certain system parameters take on increased importance. One of these parameters that
must be measured is the spectral purity of microwave signal sources.

In the past, many techniques for measuring spectral purity have used complex,
dedicated instrumentation, often cumbersome in both size and operation and often
limited to narrow bands of operating frequency. The broadening focus on spectral
purity has created a need for measurement techniques that provide the high perform-
ance necessary for R&D requirements, and that can be automated for production
environments. Also, service applications require a versatile system with a broad
frequency and performance range.

The Hewlett-Packard 11729C Carrier Noise Test Set is a key element of a system that
provides convenient manual or automatic phase noise measurements. With appro-
priate companion instrumentation, phase noise measurements can be made on a
broad range of sources, from 10 MHz to 18 GHz.

This product note discusses phase noise and its effects on modern microwave systems
in Chapter 2. Chapter 3 describes a frequency discriminator technique for measuring
the phase noise of sources. The implementation of this technique with the HP 11729C
is shown in Chapter 4. (See HP product note PN 11729B-1 for phase detector
method.) Chapter 5 outlines the measurement steps needed to make a phase noise
measurement, and the resultant measurement accuracy is derived in Chapter 6.







