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Verify and debug your USB 3.0 designs more easily

Keysight Technologies, Inc. U7243A USB 3.0 validation and compliance software
provides you with a fast and easy way to verify and debug your USB 3.0 products.

The USB 3.0 electrical test software allows you to automatically execute USB 3.0
electrical tests, and it displays the results in a flexible report format. In addition
to the measurement data, the report provides a margin analysis that shows how
closely your device passed or failed each test.

The U7243A USB 3.0 electrical test software utilizes the prescribed test methods
and algorithms as defined in the USB 3.0 rev 1.0 specification and draft test
specification.

By incorporating the USBIF SigTest utility the U7243A USB 3.0 electrical test
software will provide you with consistent lab compliance test results with those
generated at USBIF workshops or test labs that use the stand-alone USBIF SigTest
tool for transmitter compliance verification. The advanced eye pattern and jitter
analysis capabilities provided by the SDA electrical test option will allow product
developers to quickly perform advanced eye and jitter analysis and debug to the
jitter component level.

The USB 3.0 electrical performance validation and compliance software performs
a wide range of electrical tests, including both normative and informative require-
ments, as per the USB 3.0 specification and the USB 3.0 electrical compliance test
specification.

* Note: The final USB 3.0 electrical test specification (rev 1.0) is not yet released.
Test coverage and requirements are based on the rev 0.5 revision and will be
updated when the final test specification is complete.
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Features

The U7243A USB 3.0 electrical test software offers several features to simplify the
validation of USB 3.0 designs:

- Automated 1™ Unit Interval (or greater) testing for highest accuracy
- Results consistent with USBIF SigTest software utility
- Test setup wizard for ease-of-use

- Wide range of electrical tests

- USB 3.0 SigTest clock recovery algorith

- Automated scope measurement setup

- Test results report generation

- Pass/fail margin analysis

- TP1 eye pattern compliance test mask

- TPO (transmitter) eye pattern test mask

- CTLE signal correction for TP1 tests

With the USB 3.0 electrical test software, you can use the same oscilloscope you
use for everyday debugging to perform automated testing and margin analysis
based on the USBIF specified tests.

USB 3.0 compliance testing

To pass signal quality testing at a USBIF-sponsored compliance workshop, your
product must successfully pass “Gold Suite” testing, based on the USBIF SigTest
application. The SigTest application tests your device against the minimum signal-
quality performance requirements for USB 3.0. If you are developing receivers and
transmitters for add-in boards and system motherboards, the USB 3.0 electrical
test software helps you execute all the SigTest tests and additional oscilloscope
already completed tests.

While SigTest tests provide a good overview of USB 3.0 electrical signal quality,
they address only a small subset of the electrical compliance measurements speci-
fied in the USB 3.0. The SigTest applica-
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Benefits

The U7243A USB 3.0 electrical test software saves you time by setting the

stage for automatic execution of USB 3.0 electrical tests. Part of the difficulty of
performing electrical tests for USB 3.0 is hooking up the oscilloscope, loading the
proper setup files, and then analyzing the measured results by comparing them

to limits published in the specification. The USB 3.0 electrical test software does
much of this work for you. In addition, if you discover a problem with your device,
robust debug tools are available to aid in root-cause analysis. These debug tools
are provided by the Keysight E2688A high-speed serial data analysis software and
N5400A EZJIT Plus jitter analysis software, which you must install on your oscil-
loscope to use the USB 3.0 electrical test software.

The U7243A USB 3.0 electrical test software offers many more electrical tests than
the SigTest application. Unlike the SigTest application, the U7243A USB 3.0 electri-
cal test software automatically configures the oscilloscope for each test, and it
provides an informative results report that includes margin analysis indicating how
close your product is to passing or failing a particular test assertion. Table 1 shows
a side-by-side comparison of the capabilities of the USBIF SigTest application and
the Keysight U724 3A electrical test software.

Capability Keysight U7243A USB 3.0 SigTest
Number of measurement assertions 24 4

Automated oscilloscopes setup for each Yes, guided No, single setup
measurement

Measurement results Pass/fail with margin analysis Pass/fail with measured value
USB 3.0 test specification based measurements Yes Yes
methodology

Clock recovery method USBIF SigTest or 1st/2nd order PLL USBIF SigTest
Custom HTML report generation Yes No

Selectable number of tests performed Yes No

Multi-trial run support Yes No

Debug mode for “what if” analysis Yes No

Table 1. Comparison of capabilities of the Keysight USB 3.0 electrical test software and the USB 3.0 SigTest application.



Easy Test Definition

The U7243A USB 3.0 electrical test software extends the ease-of-use advantages
of Keysight’s Infiniium 90000 Series oscilloscopes to testing USB 3.0 designs. The
Keysight automated test engine walks you quickly through the steps required to
define the tests, set up the tests, perform the tests, and view the test results. You
can select a category of tests all at once, or specify individual tests. You can save
tests and configurations as project files and recall them later for quick testing and
review of previous test results. Straightforward menus let you perform tests with a
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Choose the test point
you are probing with
your oscilloscope

Pick the product type
you want to test

USB3.0 -- USB3 Device 1 *
File View Tools Help

DdleH=3r [ / /

Test with SSC
enabled (for
compliance) or with
a clean clock

Choose USBIF

Task Flow _| Setup | esslmmg:elcfmlkam]Rms|Hmnm|
ice Jf TestPoint ~Test
@ Device I Tx Near End (TP0) Refem-z‘clu*
 Host ¥ Tx Far End (TP1) @ ssC €
© Hub I~ Custom Eye Template ¢ Clean Clock
. I~ CTLEOn De-Emphasis Mode
Device ID: |-(‘23:1P'elm|ahgH : | it
“\Program Fil Jrowse
= De nl i — " None
Configure - = & None T M
Select embed/de-embed setup mode'Amomaged Setup - [V USE-IF SigTest &
™ Agilent SDA

Connect

Load S-parameter: |C:\Documents and Settings\Al  Browse | —qum—
ser Comments:

Input Signal
Select input signal type:|Live signal 'I
Load bin le: | Browse |

|Cn|'ne:ﬁon: UNKNOWN

Run Tests

0Tests |Follow instructions to describe your test environment

A

SigTest or
Keysight SDA

Figure 1. The Keysight U7243A allows you to easily specify the test point you want to use to test the
compliance of your device. This makes test setup easy as only the appropriate tests for the test point you

pick are shown on later test selection pages.
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selecting tests, configuring tests, setting up the connection, running the
tests, and viewing the results. Individual tests or groups of tests are easily

selected with a mouse click.



Configurability and Guided Connections

The U7243A USB 3.0 electrical test software provides flexibility in your test setup.
It guides you to make connection changes with hookup diagrams when the tests
you select require it.
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Figure 3. In configuring the tests, you specify the device to test, its configuration,

and how the oscilloscope is connected.
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Reports with Margin Analysis

In addition to providing you with
measurement results, the U7243A USB
3.0 electrical test software provides a
report format that shows you not only
where your product passes or fails, but
also reports how close you are to the
limits specified for a particular test as-
sertion. You can select the margin test
report parameter, which means you
can specify the level at which warnings
are issued to alert you to electrical
tests where your product is operating
close to the official test limit defined by
the USB 3.0 specification.
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Reports with Margin Analysis (continued)
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Extensibility

You may add additional custom tests or steps to your application using the N5467A
User Defined Application (UDA) development tool (www.keysight.com/find/uda).
Use UDA to develop functional “Add-Ins” that you can plug into your application.
Add-ins may be designed as:
- Complete custom tests (with configuration variables and connection prompts)
- Any custom steps such as pre or post processing scripts, external instrument
control and your own device control

File View Tools Help
New Project... K % |
Open Project...

Tests | Configure I Connectl Ry
Save Project Actual Val | Margin | Pass Limi
Save Project As...

Export Results »

Print...

Page Setup...
Print Preview...
Recent Projects

Exit

Figure 9. Importing a UDA Add-In into your test application.
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[ O My Custom Test
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Figure 10. UDA Add-In tests and utilities in your test application.



Automation

You can completely automate execu-
tion of your application’s tests and
Add-Ins from a separate PC using the
included N5452A Remote Interface
feature (download free toolkit from
www.keysight.com/find/scope-apps-
sw). You can even create and execute
automation scripts right inside the
application using a convenient built-in
client.

The commands required for each task
may be created using a command
wizard or from “remote hints” acces-
sible throughout the user interface.

Using automation, you can accelerate
complex testing scenarios and even
automate manual tasks such as:

- Opening projects, executing tests
and saving results

- Executing tests repeatedly while
changing configurations

- Sending commands to external
instruments

- Executing tests out of order

Combine the power of built-in automa-
tion and extensibility to transform your
application into a complete test suite
executive:

- Interact with your device controller
to place it into desired states or
test modes before test execution.

- Configure additional instruments
used in your test suite such as
a pattern generator and probe
switch matrix.

- Export data generated by your
tests and post-process it using
your favorite environment, such
as MATLAB, Python, LabVIEW, C,
C++, Visual Basic etc.

- Sequence or repeat the tests and
“Add-In" custom steps execution
in any order for complete test
coverage of the test plan.

Commands... |

Save As...

Execute commands from: (¢ Script ( Files

SetUp | Select Tests | Configure | Connect | Run Tests  Automation |Resu|ts| Html Report |

Start |  Settings... |

== Configure signal data rate ==
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== Send commands to Pattern Generator through Add-In ==
SelectedTest -5000
Run

#= Run compliance tests ==
SelectedTest 1001, 1002, 1005
Run

== Run custom analysis using Matlab through Add-In ==

SelectedTest -2001
Run|

< |

Figure 11.Remote Programming script in the Automation tab.
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Figure 12. Combine the power of built-in automation and extensibility to transform your application into

a complete test suite executive.

10



http://www.keysight.com/find/scope-apps-sw
http://www.keysight.com/find/scope-apps-sw

Keysight U/7242A USB 3.0 Electrical Test Fixture

The U7242A USB 3.0 transmitter and receiver fixture key specifications:

- Provides test point access for transmitter measurements

- Single-ended measurements as required by the USB 3.0 specification for
transmitter and receiver validation and compliance testing

- Differential measurements of active bus transaction for debug and verification
testing

- USB 2.0 power probing features for easy measurement of transient and steady
state power states

Description:

The U7242A USB 3.0 test fixture will help simplify the USB 3.0 measurement
process by providing access to the transmitter and receiver measurement points
required for USB 3.0 compliance testing. It has been designed for direct SMA
connections for easy and accurate measurements with direct connections to the
oscilloscope and J-Bert SMA connections. It also includes probing connections for
InfiniiMax active differential probes for the characterization and testing of active
bus signaling of USB 3.0 and USB 2.0 traffic.

3
@
o
°
23
@
o
ok
-
51
£
S
°

1



Powerful Debugging Aids

If your device fails a test, you need to determine how it failed. To use U7243A

USB 3.0 electrical test software advanced debug capabilities you must install
Keysight E2688A high-speed serial data analysis software and the N5400A

EZJIT Plus jitter analysis software options. These tools provide you with many
additional powerful debugging capabilities including advanced eye mask testing,
eye unfolding capabilities, customizable PLL response testing and advanced jitter
histograms with jitter decomposition. The 8b/10b decoding feature lets you identify
data-dependent errors that result in eye mask violations caused by intersymbol
interference (ISl). You can perform 8b/10b decoding to capture and display serial
data synchronized with the analog view of a serial data stream.

i Unfold Real Time Ey: g‘{ntimHelp 13 May 2009 3:18 PM

Individual bit errors may be observed by ¢
unfolding a real time eye. To position to ﬂ

the first failure, stop the acquisition Help ﬂ

when failures have occurred. You may
use Stop On Failure in the mask test
dialog.

Number of failed UI: 10000

Position To First Failure

Use the Navigation Tab to search for mask failures.

Unfold Real | Start/Stop Test
,,,,,,,,,,,,,,, Time Eve... ﬂr;

Figure 13. The E2688A serial data analysis tool allows you to analyze the performance of your device with

custom PLL response settings to allow for deep analysis of transmitter jitter components and receiver
characteristics.
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Powerful Debugging Aids (continued)

Using the E2688A Serial Data Analysis tool you can use the mask test feature to
identify the specific digital patterns that caused a specific failure in the eye diagram
when testing under the USB 3.0 specification. You can use a modified second order
PLL for deep jitter analysis and characterization of what the eye quality would be
for your specific receiver PLL response.

_File__Control__Setun__Trinner _Measiire __Anal

13 May 2009 3:19 PM

Individual bit errors may be observed by Close
unfolding a real time eye. To position to

the first failure, stop the acquisition Help ﬂ
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dialog.
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Position To First Failure

Use the Navigation Tab to search for mask failures.

Markers |[Mask Test| [ NEraea Status | Scales

Navigating mask failures Wl « N |1
Mask failure index 1 .
Number of failed UL 10000 Restore Original Mask

Figure 14. The E2688A SDA software allows you to show the specific waveform that caused the eye
diagram failure.




Powerful Debugging Aids (continued)

The Keysight N5400A EZJIT Plus jitter analysis software is used when the SDA
signal quality test option is selected. This powerful jitter analysis software provides
advanced validation and debug capabilities to quickly look at various jitter com-
ponents of your signal. It provides real-time jitter trend, histogram and spectrum
displays with composite histograms showing the various jitter subcomponents and
distribution.

File Control Setup Trigger Measure Analyze 13 May 2009 3:28 PM

Composite Histogram RJ, PJ Histogram
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Figure 15. N5400A EZJIT Plus 4-in-1 jitter measurement results display for multiple views of jitter
populations and distributions.
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Figure 16. Rj, Pj spectrum provides additional insight into jitter component frequencies and amplitudes.
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Oscilloscope Compatibility

The U7243A USB 3.0 electrical performance validation and compliance software
is compatible with Keysight DSO/DSA 90000 Series oscilloscopes with operating
system software revision 1.40.0002. The Keysight U7243A tool is also compatible
with Keysight 80000 Series oscilloscopes with operating software revision A.05.71
or higher. To use the advanced eye and jitter analysis option, you must also install
Keysight E2688A high-speed serial data analysis software and the N5400A EZJIT
Plus jitter analysis software. For oscilloscopes with earlier software revisions, free
upgrade software is available at: www.keysight.com/find/infiniium_software

Data rate Recommended oscilloscopes Bandwidth of recommended oscilloscope
5.0Gb/s DS091304A* 13 GHz

DS091204A 12 GHz

DS081304A 13 GHz

DS081204A 12 GHz

*DSA model equivalents are also compatible
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Ordering Information

To purchase a new license for the USB 3.0 electrical performance validation
and compliance software with an Infiniium Series oscilloscope, please order the

following:
Model number Description
U7243A Option 001 USB 3.0 Electrical Test software for Infiniium 90000 Series and 80000 Series oscilloscopes

Related literature

Publication title Publication type Publication number
Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN
E2688A, Nb384A High-Speed Serial Data Analysis with Data sheet 5989-0108EN
Clock Recovery Software for Infiniium Oscilloscopes

The USB 3.0 Transmitter and Receiver Test Fixture Data sheet 5990-4118EN
EZJIT and EZJIT Plus Jitter Analysis Software for Data sheet 5989-0109EN

Infiniium Series Oscilloscopes
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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
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