Keysight DSOXBJITTER
Jitter Analysis Option

For InfiniiVision 6000 X-Series Oscilloscopes
Data Sheet
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Introduction

As data rates continue to increase in today’s state-of-the-art high-speed digital designs, timing
budgets are decreasing. Ensuring that high-speed clocks and serial data signals are valid and stable
when receivers sample data often requires an understanding of the effects of the various components
of jitter that may contribute to decreased valid data windows. With the DSOX6JITTER jitter

analysis option, the InfiniiVision 6000 X-Series oscilloscope can perform various types of jitter
analysis measurements with multiple views and quantization of jitter to provide you with valuable
insight into the source of unwanted timing errors. The Keysight Technologies, Inc. InfiniiVision 6000
X-Series oscilloscope with the DSOXGJITTER jitter analysis option is the lowest priced oscilloscope
jitter analysis test solution in the market today.

Features

- Serial data TIE jitter measurements

- Clock jitter measurements including: clock TIE, N period, period to period, +width to +width,
-width to -width, and duty cycle

- Various clock recovery algorithms including: constant/fixed clock, 1st order phase-locked loop
(PLL) with loop bandwidth, and 2nd order PLL with loop bandwidth and damping factor

- Various views/plots of jitter including: jitter histogram, jitter trend, jitter spectrum, and
jitter statistics

- Color-graded real-time eye with automatic eye-opening measurements
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Types of Jitter Analysis

There are various types of jitter analysis mea-

surements that can be selected and performed L sz |2 e TIE

using the DSOX6JITTER jitter analysis option.
Jitter on clock signals can be measured either
relative to a software-based recovered ideal

clock or relative to selected cycles of the clock it UL n-period

signal itself. Jitter measurements on serial

data signals, which are sometimes referred to ratle itter An3) [I[[[[l] Perocperios

as Time Interval Error (TIE), can be performed

. . .. h erment Thre Wit to it L
relative to either an explicit reference clock or ment Ty FLLTE i to swish fome

software-based recovered clock.

Figure 1 shows the InfiniiVision 6000 X-Series
oscilloscope jitter analysis selection/setup
menu. The following table summarizes the var-
ious types of jitter analysis that can be selected
and performed using the DSOX6JITTER option
licensed on an InfiniiVision 6000 X-Series

oscilloscope.

Clock jitter measurements

Clock TIE

N period

Period to period

+Width to +width
-Width to -width

+Duty cycle

- Sidth to -Width
(=1

HUULLLLLL

1.00:1|DC

Figure 1. InfiniiVision 6000 X-Series oscilloscope jitter analysis setup menu.

Measures timing error of selected edges (rising, falling, or both) of the input clock signal relative to a recovered ideal
clock.

Measures the time-span of N consecutive periods of the clock based on the selected edge (rising or falling). Then, it
shifts ahead by one period and measures the time-span of the next N consecutive periods, and so on.
For example, if N = 3, then jitter = (T, + T,+ T,), (T,+ T,+ T)), (T,+ T,+T,), etc.

Measures the time difference of successive periods (or groups of periods if N > 1) of the input clock signal on the
selected edge (rising or falling). If N = 1, which is sometimes referred to as cycle-to-cycle jitter,
then jitter=T,-T,T,- T, T,- T, etc.

2 4

IfN =3, thenjitter = (T, + T+ T) - (T, + T,+ T), (T,+ T+ T) - (T,+ T,+ T,), etc.
Measures the time difference of successive positive pulse widths of the input clock signal (PW__ - *PW ).
Measures the time difference of successive negative pulse widths of the input clock signal (PW__ - -PW ).

Measures the duty cycle of every cycle of the input clock signal.

Serial data jitter measurements

Data TIE

Measures timing error of all edges of the input serial data signal relative to either a recovered ideal clock or an
explicit input clock signal.
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Views/Plots of Jitter Measurements

Various views/plots of jitter, as well as — — 0 — 1
statistical results of jitter measurements, can & ) e
be selected to help provide insight into the dis-
tribution and source of timing errors including
the following:

- Jitter histogram

- Jitter trend

I

Jitter statistics——

- Jitter spectrum

- Jitter statistics Jitter trend

- Real-time eye

Figure 2 shows an example of a serial data

TIE measurement with a jitter histogram plot
and jitter trend plot. The histogram shows the
probability distribution function (PDF) of accu-
mulated timing errors along with numerical
statistics of measured jitter. The jitter trend
plot shows timing error of each serial data
edge time-correlated to the input data signal
(yellow trace) that is under test. In other words,
the jitter trend waveform plots timing error on
the vertical axis (sec/div) versus time on the
horizontal axis.

R
‘ T ‘ Stop
Figure 3 shows an example of a serial data TIE
measurement with the jitter spectrum view
along with a jitter trend plot. The jitter spec-
trum is actually a Fast Fourier Transform (FFT) =
waveform math operation performed on the jit- DC 1.00:1
ter trend waveform data. This view of jitter can
often times help identify periodic components
of jitter as illustrated in this jitter measurement
example. Also available are frequency-domain
search features to automatically identify peak
frequencies.

Note that although they not shown, all three
views of jitter analysis (histogram, trend, and
spectrum) and can be selected and viewed
simultaneously.

il Il LU T I iR nwiﬁ‘iﬂuu-.\iiihili‘iil'nNlﬁhi L

hdath

<«—— Jitter spectrum

Figure 3. Jitter analysis with the jitter spectrum and jitter trend views of timing errors.
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Views/Plots of Jitter Measurements (continued)

In addition to viewing jitter in histogram,
trend, and spectrum views, the InfiniiVision
6000 X-Series oscilloscopes can also display
a color-graded Real-Time Eye (RTE) of serial
data signals as shown in Figure 4. A real-time
eye is an overlay of all bits to show worst-case
timing (jitter) and worst-case noise relative to L % .,
a recovered or explicit clock. With a real-time L 40 E00ns
eye display, it is easy to observe the valid data : ;
window present at the input of receivers, along
with automatic eye opening measurements
(eye height and

eye width).

-104.500ns

Clock recovery for jitter
measurements

Figure 4. The color-graded real-time eye waveform shows worst-case data valid window (eye-opening).

Clock and serial data TIE jitter measurements
are performed on all captured edges based

on the selected transition(s) relative to either
an explicit input reference clock signal or a
software-based recovered clock (sometimes
referred to as clock data recovery (CDR)).
Creating real-time eye displays also requires

a recovered clock to use as a reference for
slicing the captured serial data waveform into
individual Unit Internals (Uls) for overlapping/
folding. Since most of today’s serial bus signals
don’t have explicit clocks (clocks are typically
embedded in the data signal), software-based
clock recovery is required to extract the clock ;
from the data. Figure 5 shows a zoomed-in ) N
view of a serial data input (yellow trace), a !
recovered clock waveform (upper purple trace),
and a TIE trend waveform (lower purple trace).
TIE (jitter) measurements are performed on
each transition of the serial data signal relative
to the mid-point of the closest recovered
clock, and then these measurement results are
plotted as the TIE (jitter) trend waveform.

5000 ] £
" i

Stop

Enable Ji

The DSOX6JITTER jitter analysis option Utility Menu

10 = i

provides the following software-based clock i -
recovery algorithms:

: Figure 5. Software-based clock recovery provides a reference waveform for performing TIE jitter measurements.
- Constant/fixed clock g yp p gTIE]

- Tstorder PLL clock with user-specified loop
bandwidth/cut-off frequency

- 2" order PLL clock with user-specified loop
bandwidth and damping factor

- Explicit clock (captured/not recovered)
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Probing Differential Clock and Serial Bus Data Signals

Most of today’s higher-speed digital designs
are based on differential signaling. If direct
50-Q cabling from the measurement source
to the oscilloscope is not possible, then a
differential probe must be used. Keysight
recommends the N2750A InfiniiMode Series
differential active probes (1.5 to 6 GHz band-
width models) shown in Figure 6.

The InfiniiMode Series probe allows you to
view not only the differential signal, but you
can also select to view each side of a differen-
tial signal (high-side and low-side) bus relative
to ground, as well as the common mode of the
bus — without ever moving probe connections.

The InfiniiMode differential active probe comes
standard with multiple probe heads for various
probing use-models including solder-in,
socketed, and browser. This probe also has a
high-intensity LED headlight to make it easier
to connect to fine-

pitch devices.

Figure 6. Keysight's InfiniiMode N2750A Series differential active probe.

Features and characteristics

Data jitter measurements Data TIE

Clock jitter measurements Clock TIE
N period
Period to period
+Width to +width
-Width to -width
Duty cycle

Jitter views Histogram
Trend
Spectrum
Statistics
Real time eye (color-graded)

Clock recovery Explicit
Constant/fixed
1<t order PLL with user-specified loop bandwidth/cut-off frequency
2 order PLL with user-specified loop bandwidth/cut-off frequency and damping factor
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Ordering Information

The DSOX6JITTER jitter analysis option is compatible on all InfiniiVision 6000 X-Series oscilloscope models with bandwidths ranging from
1 to 6 GHz and real-time sampling up to 20 GSa/s. Refer to the InfiniiVision 6000 X-Series oscilloscope data sheet for ordering information about specif-
ic oscilloscope models and other licensed options.

Related Literature

Publication title Publication type Publication number
InfiniiVision 6000 X-Series Oscilloscopes Data sheet 5991-4087EN
N2750A InfiniiMode Series Differential Active Probe Data sheet 5991-0560EN
Jitter Analysis using Keysight’s InfiniiVision 6000 X-Series and Infiniium Series Oscilloscopes Application note 5991-4000EN
Finding Sources of Jitter with Real Time Jitter Analysis Application note 5988-9740EN

To download these documents, insert the publication number in the URL: http://literature.cdn.keysight.com/litweb/pdf/xxxx-xxxxEN.pdf

Product web site

For the most up-to-date and complete application and product information, please visit our product Web site at:
www.keysight.com/find/6000X-Series
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http://literature.cdn.keysight.com/litweb/pdf/5991-4087EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-0560EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-4000.pdf
http://literature.cdn.keysight.com/litweb/pdf/5988-9740.pdf
http://www.keysight.com/find/6000X-Series
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/6000X-Series

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus

(BP-9-7-17)

R ified

10! lanagement System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2015
Quality Management System

This information is subject to change without notice.
© Keysight Technologies, 2017

Published in USA, December 1, 2017
5991-4061EN

www.keysight.com

KEYSIGHT

TECHNOLOGIES


http:/www.keysight.com/find/6000X-Series
http://www.keysight.com
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.keysight.com/go/quality
http://www.keysight.com/find/mykeysight
http://www.keysight.com/find/emt_product_registration
www.keysight.com/find/service
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/find/channelpartners

