
Agilent E5052A Signal Source Analyzer
with E5001A SSA-J Software provides
Precision Clock Jitter Analysis with
femto-second resolution.

Technical Overview
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In order to meet the demanding needs for more precise and accurate characterization and
evaluation of clock-signal jitter in advanced digital communication systems today, Agilent
offers a new tool that delivers remarkable, ultra-low jitter measurement capabilities on
both random jitter (RJ) and periodic jitter (PJ).

The E5001A SSA-J Precision Clock Jitter Analysis software along with the E5052A Signal
Source Analyzer enhances your ability to separate RJ and PJ from total jitter (TJ) by combining
time-domain waveform measurement techniques and frequency-domain phase-noise
measurement techniques.              

E5052A jitter-measurement resolution and noise floor are exceptionally low, typically on
the order of a few femto-seconds of random jitter noise-floor at a 10Gbps rate. The typical
high-performance (real-time or sampling) oscilloscope has a jitter noise-floor above one
hundred femto-seconds due to the limited dynamic-range of the ADC and relatively large
residual jitter of its internal reference time base. The E5052A has a very quiet internal
time base and maintains wide dynamic-range by detecting phase-noise at baseband
where a large carrier signal is cancelled out. Besides the very quiet internal time base, 
the E5052A can extend the jitter measurement limit even below the residual jitter of its
internal time base by using a unique cross-correlation technique between two independent
internal measurement channels. Using this cross-correlation technique, the E5052A
achieves the highest performance of any signal source analyzer. It may have 100 times 
to 1,000 times lower jitter noise floor when compared to an oscilloscope.                            

Introduction

Ultra-low RJ 
measurement with 
femto-second resolution 

Figure 1. SSA versus oscilloscope

Figure 1a.  RJ spectrum view



The jitter frequency analysis range is from 1Hz to 40 MHz. The E5001A's PJ extracting
function can identify periodic jitter frequency components out of random jitter components
within the user-definable boundary. It is very fast and easy to change integration boundaries
of analysis frequency range in order to get total jitter in a specific bandwidth. Unlike the
traditional jitter measurement paradigm, the E5052A and the E5001A software offer speedy
and easy real-time jitter spectrum measurements for both RJ and PJ so that the user can
save evaluation time and gain more insight into new investigations. Periodic jitter compo-
nents are displayed in the PJ Spectrum view. The periodic jitter frequencies help you 
to understand clock signal quality and contamination sources of signal integrity.  

Real-time jitter spectrum
analysis on both RJ and PJ

Figure 2. PJ spectrum view
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The E5001A determines precise RJ and PJ separation through the use of an algorithm based
on power integration. You get clear and detailed information about jitter characteristics of
the clock signal, such as jitter trend, jitter histogram, RJrms, PJrms, TJp-p, PJp-p, PJd-d, so

that you can estimate the system's data-independent bit-error-rate (BER) during a specific
period of time. 

The E5001A works not only
in frequency-domain but
also in time-domain 

Figure 3. Jitter trend view
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Consider taking advantage of the E5001A SSA-J software with
your E5052A if you want to:

• make accurate characterization or evaluation of your data-independent clock jitter 
below a few pico-seconds.

• identify periodic noise sources (that may cause clock jitter) through PJ extraction.
• separate RJ from the total jitter you are observing, and estimate system 

performance in BER.
• have clearer design insight into signal integrity by combining both analysis methods

in time domain and frequency-domain.
• observe an exceptionally low jitter world that has never been seen by usual 

high-performance oscilloscopes

Figure 4. PJ separation view. Histogram 200 counts. Figure 5. PJ separation view. Histogram 500 counts.



Ordering Information:
E5001A SSA-J Precision Clock 
Jitter Analysis software

Note: The E5001A software works with 
the E5052A firmware Rev. 2.50 or later. 
To update your E5052A firmware, access
www.agilent.com/find/ssa and follow 
the instructions to download the latest 
firmware version.

Web Resources
For additional product information and 
literature visit:
www.agilent.com/find/ssa

www.agilent.com/find/emailupdates
Get the latest information on the products and
applications you select.

Agilent Email Updates

www.agilent.com/find/agilentdirect
Quickly choose and use your test equipment 
solutions with confidence.

Agilent Direct

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. Two concepts underlie 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 information, including realistic performance specifications and practical recommendations

from experienced test engineers. When you receive your new Agilent equipment, we can help verify

that it works properly and help with initial product operation.

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 problems efficiently and gain a competitive edge by contracting with us for

calibration, extra-cost upgrades, out-of-warranty repairs, and onsite education and training, as well

as design, system integration, project management, and other professional engineering 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.  

www.agilent.com/find/open
Agilent Open simplifies the process of connecting and programming test systems to help engineers

design, validate and manufacture electronic products. Agilent offers open connectivity for a broad

range of system-ready instruments, open industry software, PC-standard I/O and global support,

which are combined to more easily integrate test system development. 
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