Verifying phase
noise performance

Phase noise measurement
made simple

The ESA-E series spectrum analyzer is
transformed into a phase noise tester
with the phase noise measurement per-
sonality (Option 226).

The phase noise personality eliminates
the time-consuming task of hand-draw-
ing phase noise plots. To measure
oscillator phase noise, you no longer
need to spend time manually tuning
your spectrum analyzer to multiple
frequency offsets. You can quickly
and easily generate graphs of phase
noise (dBc/Hz) versus log offset fre-
quency. See Figure 1.
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Figure 1. Phase noise graph

Agilent

Phase Noise Measurement Personality
ESA-E Series Spectrum Analyzers Option 226

Easy, guided measurements

The configuration form, see Figure 2,
is part of the phase noise personality.
This allows you to customize the key
measurement parameters to meet your
specific needs. Just use the soft keys
and number pad to make any changes
you need, then start the measurement.
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Set the following measurement parameters
(use tab key to scroll), then press MERSURE
Carrier Freq [S50.0000 MHz  Ref Level 58 dBc 4% Avg
Span [100000 HHz  Filter Trace [None
SpotFreq  [10.0000 kHz  Smooth Trace [4% fivg 87 Rvg
Min Offset  [1.00000 kHz  Sig Tracking [Off
Max Offset  [100.000 HHz 162 fivg
RMS
Lower Limit [1.00000 kHz
Upper Linit [1.00000 HHz '
Number Points ~ [All Fts
_______________________________________________J

Figure 2. User defined measurements

Direct phase noise readout

Spot frequency can be adjusted to any
offset frequency after you make the
measurement and the phase noise and
RMS value is numerically displayed.

Calculation of RMS noise

RMS phase noise is integrated over a
user specified range under the phase
noise curve and displayed in radians
and degrees.

Track a drifting signal

Signal tracking can be used for log plot
measurements to measure a slowly
drifting signal. By reacquiring the signal
between sweeps the measurement will
follow a slowly drifting signal.

Noise reduction capability

Choose the noise reduction technique
you prefer; trace smoothing, trace aver-
aging, or video filtering.

Video filtering

Variable video filtering allows you to
control tradeoffs between measurement
repeatability and measurement speed.
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Technical specifications and
characteristics

Specifications shown are based on the operation of the phase
noise personality with an Agilent ESA-E series spectrum
analyzer.

Measurement modes: Measure log plot,
measure spot frequency

Carrier frequency range:

E4401B 9 kHz to 1.5 GHz

E4402B 9 kHz to 3.0 GHz , 30 Hz to 3.0 GHz
(option UKB)

E4404B 9 kHz to 6.7 GHz , 30 Hz to 6.7 GHz
(option UKB)

E4405B 9 kHz to 13.2 GHz, 30 Hz to 13.2 GHz
(option UKB)

E4407B 9 kHz to 26.5 GHz

100 Hz to 100 MHz
5 (whole decades only)

Offset frequency range:
Maximum number of decades:
Measurement accuracy :
Amplitude accuracy
Amplitude repeatability

+/-1.6 dB, characteristic
+/- 1 dB, characteristic

4 levels available

2%, 4%, 8%, and 16%
(Calculated over a user specified
integration range)

All, 1/2,1/4, or 1/8

Filtering:

Smoothing:

RMS Phase Noise Calculation:
Number of data points used:

System phase noise:

-7a T T T ITTIT T T 1T 1ii!
IR [ ]

—— Typical Performance il
= @ 1CHz i

i i +  Specified Performance :

A NEE I EE 5
50 ! R EmEat b

@ i by
ke i i !
! i R i H : ;
110 ! et et b ; ;
Ml i
: YT "

Pzt ;

i H
(R R et

-130 =

1k 10k 100k M
Offset (Hz)

Additional information available

ESA-E Series Brochure

literature number 5968-3278E

ESA-E Series Technical Specifications
literature number 5968-3386E

Portable Spectrum Analyzers Selection Guide
literature number 5968-3413E

ESA-E Series Configuration Guide

literature number 5968-3412E

Agilent Technologies’ Test and Measurement

Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive, while
minimizing your risk and problems. We strive to ensure that you get
the test and measurement capabilities you paid for and obtain the
support you need. Our extensive support resources and services
can help you choose the right Agilent products for your applications
and apply them successfully. Every instrument and system we sell
has a global warranty. Support is available for at least five years
beyond the production life of the product. Two concepts underlay
Agilent's overall support policy: “Our Promise” and “Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement equipment
will meet its advertised performance and functionality. When you
are choosing new equipment, we will help you with product infor-
mation, including realistic performance specifications and practical
recommendations from experienced test engineers. When you use
Agilent equipment, we can verify that it works properly, help with
product operation, and provide basic measurement assistance for
the use of specified capabilities, at no extra cost upon request.
Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional
expert test and measurement services, which you can purchase
according to your unique technical and business needs. Solve prob-
lems efficiently and gain a competitive edge by contacting us for
calibration, extra-cost upgrades, out-of-warranty repairs, and on-site
education and training, as well as design, system integration, project
management, and other professional services. Experienced Agilent
engineers and technicians worldwide can help you maximize your
productivity, optimize the return on investment of your Agilent
instruments and systems, and obtain dependable measurement
accuracy for the life of those products.

For more assistance with your test and
measurement needs go to

www.agilent.com/find/assist

Product specifications and descriptions
in this document subject to change
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