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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any
products connected to it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections
of the other component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury

Connect and disconnect properly. Connect the probe output to the measurement instrument before
connecting the probe to the circuit under test. Connect the probe reference lead to the circuit under test
before connecting the probe input. Disconnect the probe input and the probe reference lead from the circuit
under test before disconnecting the probe from the measurement instrument.

Observe all terminal ratings. To avoid fire or shock hazard, observe all ratings and markings on the product.
Consult the product manual for further ratings information before making connections to the product.

Do not operate without covers. Do not operate this product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected
by qualified service personnel.

Avoid exposed circuitry. Do not touch exposed connections and components when power is present.

Terms in This Manual

These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

c CAUTION. Caution statements identify conditions or practices that could result in damage to this product
or other property.
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Introduction Using Online Help

Using Online Help

Select Help from the menu to open the help file. You can also find an electronic copy of the help file in the
Documents directory on the 063-4068-XX DVD.

Tables of Contents (TOC) tab — Organizes the Help into book-like sections. Select a book icon to open
a section; select any of the topics listed under the book.

Index tab — Enables you to scroll a list of alphabetical keywords. Select the topic of interest to bring
up the appropriate help page.

Search tab — Allows a text-based search.
Follow these steps:

1. Type the word or phrase you want to find in the search box. If the word or phrase is not found, try the
Index tab.

2. Choose a topic in the lower box, and then select the Display button.

General Help Functions

®  Select the Print button from the Help topics menu bar to print a topic.
B To return to the previous window, select the Back button.

B Use hyperlinks to jump from one topic to another.

B [fthe Back button is grayed out or a jump is not available, choose the Help Topics button to return to
the originating help folder.

Related Documentation

In addition to TekExpress USB Online Help, the following documentation is included with the software:

B DPOJET SuperSpeed (USB 3.0) Setup Library Methods of Implementation (MOI) for Verification,
Debug and Characterization, Tektronix part number 077-0266-xx.

m  TekExpress USB Online Help (PDF version), Tektronix part number 077-0350-XX.
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Introduction Conventions

Conventions

The online help uses the following conventions:

®  The term “DUT” is an abbreviation for Device Under Test.

m  The term “select” is a generic term that applies to the two mechanical methods of choosing an option:

using a mouse or using the touch screen.

Table 1: Icon descriptions

Icon Meaning
-l This icon identifies important information.
| |
f This icon identifies conditions or practices that could result in loss of data.
This icon identifies additional information that will help you use the
application more efficiently.
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Technical Support

Technical Support

Tektronix values your feedback on our products. To help us serve you better, please send us your
suggestions, ideas, or comments on your application or oscilloscope.

When you contact Tektronix Technical Support, please include the following information (be as specific as
possible):

General Information

All instrument model numbers.

Hardware options, if any.

Probes used.

Your name, company, mailing address, phone number, FAX number.

Please indicate if you would like to be contacted by Tektronix about your suggestion or comments.

Application Specific Information

Software version number.

Description of the problem such that technical support can duplicate the problem.
If possible, save the setup files for all the instruments used and the application.

If possible, save the application setup files, log.xml and status messages text file.

If possible, save the waveform on which you are performing the measurement as a .wfm file.

Forward the information to technical support using one of these methods:

E-mail — techsupport@tektronix.com

FAX — (503) 627-5695

TekExpress USB Automated Solutions Help 3



Introduction Technical Support

4 TekExpress USB Automated Solutions Help



Getting Started What is new in this release

What is new in this release

This version of TekExpress USB provides the following feature enhancements:
®  LFPS Tburst & Trepeat tests.

®  Windows 7 Support.

B New UI for toggle options using AWG/AFG/Scope.

Accessories

About the Test Fixture

For Host Testing. TF-USB3-A-P (for best signal quality) or for more mechanical flexibility use
TF-USB-B-R (with included 13 cm USB 3.0 Cable - Part number 174-5772-00). For precision De-Embed
of TF-USB3-A plug fixture, order TF-USB3-AB-KIT (includes Cal Kit).

For Device Testing. TF-USB3-A-R (includes short USB 3.0 Cable).

Supported Probes

The following probes support TekExpress USB application:
m  P7313 SMA differential probe
®  P7500 Tri-Mode probe

TekExpress USB Automated Solutions Help 5



Getting Started Minimum System Requirements

Minimum System Requirements

The minimum system requirements for a PC to run the application are as follows:

Table 2: System requirements

Processor Pentium 4/M or equivalent processor.

Operating System Windows XP Service Pack 2.

Memory 512 MB of memory.

Hard Disk Approximately 2 GB of available hard-disk space for the recommended
installation, which includes full TekExpress installation and distributed
components.

Drive DVD drive

Display Super VGA resolution or higher video adapter (800x600 minimum video

resolution for small fonts or 1024x768 minimum video resolution for large fonts).
The application is best viewed at 96 dpi display settings *.

Software m  TekExpress Framework (v1.4.6 or later) installed.

SigTest 3.1.30 or later installed.

DPOJET Jitter and Eye Analysis Tool (v3.4.0 or later) with Advanced Jitter
and Eye analysis (DJA option) installed.

SDLA software for Channel De-Embed for custom filter development
(optional).

Microsoft Internet Explorer 7.0 or later.

Adobe Reader 6.0 or equivalent software for viewing portable document
format (PDF) files.

Microsoft compatible mouse or compatible pointing device.

Other Devices

Four USB ports (2 USB ports minimum).

PCI-GPIB or equivalent interface for instrument connectivity 2.

1 If TekExpress is running on an instrument that has a video resolution lower than 800x600 (for example, sampling oscilloscope), it is recommended
to connect a secondary monitor and this has to be enabled before launching the application.

2 |f TekExpress is installed on a Tektronix oscilloscope, the virtual GPIB port cannot be used by TekExpress for communicating with oscilloscope
applications.

If external devices like USB-GPIB or equivalent are used for instrument connectivity, ensure that the Talker Listener utility is enabled in the
MSO/DPO/DSA oscilloscope's GPIB menu.
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Getting Started Application Directories and Usage

Application Directories and Usage

TekExpress USB is installed the following directory path, depending on the Windows operating system.
®  For Windows 7:

C:\Program Files (x86)\Tektronix\TekExpress\TekExpress USB
B For Windows XP and Windows XP-Embedded:

C:\Program Files\Tektronix\TekExpress\TekExpress USB

The application directory and associated files are organized as follows:

= Iy TekExpress
= ) TekExpress 1JSE
) acP
[ Bin
= [ Compliance Suites
= ) UsB
= ) Device
[ Device Conneckar
= [ Hosk
|5 Host Connectar
[ Data Manager
[ Drata Storage
= ) Docurments
= ) UsB
) MOIs
|2 Schematics
[ Examples
) 1cP
) Lib
[ Report Generakar
) sCP
= ) Setup Files
[ Filkers
[ Lirniks
[ Masks
[ Setups
= ) Tools
) UsB

TekExpress USB Automated Solutions Help 7



Getting Started

Application Directories and Usage

The following table lists the default directory names and their usage:

Table 3: Default directory names and their usage

Directory names

Usage

InstallDin\TekExpress

Contains the TekExpress application and associated
files.

\TekExpress\TekExpress USB

Contains files specific to TekExpress USB.

\TekExpress USB\Compliance Suites

Contains compliance specific sequence files. The
folders under this directory represent the devices
to be tested.

\TekExpress USB\Compliance Suites\USB

Includes the Device and Host Transmitter folders.

\TekExpress USB\Compliance Suites\USB\Device

Includes the “Device Connector” folder.

\TekExpress USB\Compliance Suites\USB\Device\Device
Connector

Contains application specific files for Device.

\TekExpress USB\Compliance Suites\USB\Host

Includes the “Host Connector” folder.

\TekExpress USB\Compliance Suites\USB\Host\Host Connector

Contains application specific files for Host.

\TekExpress USB\ACP
\TekExpress USB\SCP
\TekExpress USB\ICP

Includes instrument and application specific
interface libraries of TekExpress.

\TekExpress USB\Data Manager
\TekExpress USB\Data Storage
\TekExpress USB\Report Generator

Includes the result management specific libraries of
TekExpress are present in these folders.

\TekExpress USB\Documents

Includes the Method of Implementation documents
and technical documentation for the application.

\TekExpress USB\Bin
\TekExpress USB\Lib
\TekExpress USB\Tools

Includes the miscellaneous libraries of TekExpress.
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Getting Started File Name Extensions

File Name Extensions

The software uses the following file name extensions:

File name extension Description

.TekX The session file will be saved in this format.

.seq The test sequence file.

xml The encrypted XML file that contains the test specific configuration information. The
log file extension is also xml.

.mht This file details the test report.

.PDF The PDF file that details the method of implementation for the test.

.msk The mask file.

At The filter file.

.html The html file.

How To Activate the License

Follow the steps below to activate the license:

NOTE. Ensure that your TekExpress USB dongle is installed on your host system.

1. Click Help > About to view the license information.

% About Tektronix TekExpress USB rg|

Tektronix TekExpress USB Solutions Version
4.0.1.37

View Version Details

Copyright © Tektronix, Inc. All ights reserved. Tektronix and
Tek are registered trademarks and TekExpress is a trademark of

Tektronie, Inc.
View End-User License Agreement *

s telcdronie.com ;

2. Click the View Version Details link to check the version numbers of the installed test suites.

TekExpress USB Automated Solutions Help 9
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\% Version Details

B utcrton Framenor

TekExpress : 146172
Instrument Bench : 1.4.6.23267
Email Componert : 1.4.6.23260
Programmatic Interface : 1.4.6.23264
Programmatic Interface Client : 1.4.6.23260
= USB Automated Solution
=~ Device
Device Connector : 4.0.0.15
[=- Host
Host Connector : 4.0.0.1%

[ #
|

———

3. Click the View End-User License Agreement link to open the following Tektronix Software License
Agreement window. Click Print to print the License Agreement.

\% TekExpress USB End-User License Agreement

TEKTROMNIX SOFTWARE LICENSE AGREEMENT ~

THE ENCLOSED OR ACCOMPANYING PROGRAM IS FURNISHED
SUBJECT TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. —
USE OF THE PROGRAM IN ANY MANNER, DOWNLOADING AND
UNPACKING THE PROGRAM FROM ITS COMPRESSED STATE OR
INSTALLING THE PROGRAM FROM A CD WILL BE CONSIDERED
ACCEPTANCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE
NOT ACCEPTABLE. THE UNUSED PROGRAM AND ANY
ACCOMPANYING DOCUMENTATION SHOULD BE RETURNED
PROMPTLY TO TEKTROMNIX FOR A REFUND OF AN LICENSE FEE
PAID FOR THE PROGRAM.

DEFINITIONS.
"Program" means the software program accompanying this Agreement .

"Customer” means the person or organization that downloaded the
Program or to whom the Program was otherwise fumished by Teldronic.

b

S L

4. Click License Info to view the available software options. This window shows the license key and the
various options with their status (active or inactive) with the current license key.

5. Ifyou are activating the license for the first time, the license key field will be empty. To activate the
license, connect the USB dongle to your computer, enter the license key provided in the license

key certificate, and click Activate. If the activation is successful, a = sign is displayed next to
the license key field.
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Getting Started Before You Click Run

pﬁ License Info g@

TekExpress USE compliance solution suppartz following optiots. This
dialog allows user to activatereactivate one or more of following
options depending upon licenze keystring and available USE dongle.

Options Status
Use Active ‘

Licenze Key

6. If you are reactivating the license, click Reactivate, enter the new license key and click Activate.

Before You Click Run

After you first launch TekExpress, it creates the following folders on your computer:

m  \My Documents\My TekExpress

NOTE. Ensure that the “My TekExpress” folder has read and write access.

NOTE. If a user with a different Windows login ID launches TekExpress, a new My TekExpress folder is
created under that user's My Documents folder.

E  \My Documents\My TekExpress\USB.

B \My Documents\My TekExpress\USB\Untitled Session. Every time the USB.exe is
launched an Untitled Session folder is created under USB folder. The UntitTed Session folder
is deleted when you exit TekExpress.

CAUTION. Each session has multiple files associated with it. Do not modify any of the session files and/or
folders as this may result in loss of data or corrupted session files.

m  The My TekExpress folder is created as a shared folder with share name as <domain><user
ID> My TekExpress (or if the PC is not connected to domain then share name is <Computer
name><user ID> My TekExpress).

TekExpress USB Automated Solutions Help 1



Getting Started Before You Click Run

12

NOTE. If the X: drive is mapped as a Local Disk and you want to map X: to a shared network location
on a PC on which TekExpress is running, you need to manually unmap the Local Disk X: using the
command (subst x: /d) from the command prompt and then manually map X: on the oscilloscope to
desired network location.

The above shared folder is mapped as X: (X drive) on the PC where TekExpress is running.

NOTE. If X drive is mapped to any other shared folder, TekExpress will display a warning message window
asking you to disconnect the X: drive manually.

Do the following before you click Run:

NOTE. Ensure that the network connectivity is enabled on the PC running TekExpress.

1.

3.

Map the shared My TekExpress folder as X: (X drive) on all the instruments used in the test setup
running Microsoft Windows Operating System. This share folder is used to save the waveform files
or any other file transfer operations.

Right click on the My TekExpress folder and open the Properties dialog box. Select the General tab
and then Advanced. In the Advanced Attributes window, ensure that the option Encrypt contents
to secure data is NOT selected. Click here to view the picture.

Ensure that all the required instruments are properly warmed up, and that Signal Path Compensation
(SPC) is performed.

Mapping My TekExpress folder

To map the My TekExpress folder on the instruments, follow the steps below:
1. Open Windows Explorer.

2. From the Windows Explorer menu, select Tools > Map Network drive.

3. Select the Drive letter as X: (if there is any previous connection on X:, disconnect it first through
Tools > Disconnect Network drive menu of Windows Explorer).

4. In the Folder field, enter remote My TekExpress folder path (for example, \\192.158.97.65\My
TekExpress).

5. You can determine the IP address of the PC where “My TekExpress” folder exists by doing
the following:

= Select Start > Run menu on the PC where My TekExpress folder exists.
= Enter cmd and click Enter.

= At command prompt, type ipconfig.

TekExpress USB Automated Solutions Help
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Before You Click Run
Choose the settings you want For this Folder
When vou apply these changes vou will be asked if vou want the
changes ko affect all subfolders and files as well,
Archive and Index attributes
[JFolder is ready for archiving
Far Fast searching, allow Indexing Service ta index this Folder
Campress or Encrypt attributes
[Jcompress contents ko save disk space
@‘IEFYDt conkents to secure data Details
[ (a4 ] [ Cancel ]
[ QK ] l Cancel ] Apply
You can find SPC by following the steps below:
1. On the oscilloscope main menu, click Utilities menu.
2. Click Instrument Calibration option.
TekExpress USB Automated Solutions Help 13
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Operating Basics TekExpress Application Overview

TekExpress Application Overview

TekExpress is the Tektronix Compliance Test Automation Framework, developed to support current and
future test automation needs of customers. It is a highly modular architecture that enables deploying
automated test solutions for various serial standards in a relatively short time.

The TekExpress USB application (Opt. USB-TX) is the automated version of USB3.0 measurements from
DPOJET Timing and Analysis tool. With TekExpress USB, Tektronix provides Fully-Automated Tx
solution for verification, characterization, and debug.

Key Features

The following are the key features of TekExpress USB application:

Comprehensive test coverage
Precise debugging and troubleshooting
Accurate and reliable results

Integrated Signal Test Tool (Sigtest Tool software installation is required — available from the
USB-IF.)

TekExpress USB Automated Solutions Help 15



Operating Basics Starting the Application

Starting the Application

To start the application, you can do one of the following:

m  Click Start > Programs > Tektronix > TekExpress > TekExpress USB. Other applications follow
similar pattern.

/4
B Double click the icon ‘/; on the desktop.

= [f you have previously saved a session, you can double-click the session file stored under My
TekExpress\USB.

When the application is launched it displays the splash screen providing launch information. The
application also checks for the presence and validity of the USB dongle.

RS NiTéststand”
= ,J\l e ant

NaL
ress W@

lutions

g
Tektronix
/7

NOTE. If the application was not terminated properly during the last use, a dialog box prompts to recall
the previously unsaved session.

Resizing the Application Window

16

= To minimize the application, click E on the application title bar. To restore the application to its
W TekExpress USE A,

previous size, select in the Windows task bar.

=
B To maximize the application, click . To restore it to previous size, click on the application

title bar.
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Operating Basics

Exiting the Application

To exit the application, do one of the following:

®  (Click File > Exit.

®  Click on the application title bar.

Global Controls

Exiting the Application

The menus and controls that appear outside the individual tabs are called “Global Controls”. These are

used to specify the devices to be tested.

puTID |DUTOD! | -

Table 4: Controls and Functions

Control name

Function

DUT ID

The device ID is specified at the global level and the
information is stored in the default location for all data
files. This field cannot be empty and does not allow these
special characters (.,..,...,\,/:?"<>|*). The maximum length
of characters allowed is 32.

You will be able to run, pause, resume and stop the tests.

TekExpress USB Automated Solutions Help
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File Menu

18

Click File on the application menu bar.

File

“iew  Tools  Help
Mew Session Ctel+M
Open Session Ctrl+0
Save Session Ctrl+5

Save Session As

Recently Recalled Setup

Save Report As Ctrl+R
Print Preview Report  Ctrl+Y
Frint Report Ctrl+P
Euxit Ctrl+x

The File menu has the following selections:

Menu

File Menu

Function

New Session

Starts a default session of TekExpress.

Open Session

Opens a saved session.

Save Session

Saves the session.

Save Session As

Saves a session in a different name.

Recently Recalled Setup

Lists all the recent and previously recalled setup files.

Save Report As

Saves the report in user specified location.

Print Preview Report

Previews the report before printing.

Print Report

Opens the Windows “Print” dialog box.

Exit

Closes the application.

TekExpress USB Automated Solutions Help



Operating Basics View Menu

View Menu

Click View on the application menu bar.

“iew | Tools  Help

Loy  Ctrl+L

The View menu has the following selections:

Menu Function
Log Opens the log (log.xml) file in the default viewer.
Tools Menu

Click Tools on the application menu bar.

Tools | Help

Lnstrument Bench CkrlH+-I

E-mail Setkings CErl+-E

The Tools menu has the following selections:

Menu Function
Instrument Bench Opens a dialog box showing the list of instruments attached to the test setup.
Email Settings (see page 21) Opens a dialog box showing e-mail setting details.

Tools > Instrument Bench

The Instrument Bench window shows the list of VISA and Non-VISA resources found on different
interfaces/connections. It serves two purposes at the launch of TekExpress:

B Discovers the connected instruments.
®  Confirms the instrument connection setup.

When you click Tools > Instrument Bench, the following dialog box is displayed:

TekExpress USB Automated Solutions Help 19
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20

% TekExpress Instrument Bench

Tools Menu

Search Criteria %

[] LAN GPIB [] Serial Tek¥ISA 300 s
Timeout

[] TekLink [ use 0w [] Mon - ¥ISA Resources

Retrieved Instruments {2)

Connechon Resouce SenalNo Options Resource Address

WISA-GPIB DPO72004 BO10096 MTH:... GPIBO:1:INSTR

WISA-GPIB DPO72004 BO10036 MTH:... GPIES:1:INSTR

Last Updated March 03, 2010 17:18:29 &

B Search Criteria: The various connections on which you can search. Non-VISA Resources are the
instruments that cannot be searched using TekVISA.

m  Retrieved Instruments: Displays the count and details of instruments that were discovered.

®  Last Updated: Displays the time when the last time search was performed.

B TekVISA Refresh Timeout (Seconds): This time out specifies the maximum time that TekExpress
can wait for TekVISA update.

NOTE. TekExpress uses TekVISA for instrument search. Ensure that TekVISA is running on your system

before you refresh the instrument bench window.

Table 5: Retrieved Resources properties in the Instrument Bench window

Title Description
Connection Shows the type of connection with the instrument.
Resource Shows the name of the resource.

Serial Number

Shows the serial number of the resource.

Options

Shows the options available on the instrument. !

Resource Address

Shows IP Address/Port number of the resource.

1 The options column displays the options that fit in the field. To view complete options on the instrument, move the mouse cursor over the option.
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Tools Menu

Table 6: Button controls on Instrument Bench dialog box

Button

Function

Refresh

The application searches on the selected connection for resources. While searching
resources it shows the Instrument Bench discovery window. The Instrument Discovery
window shows the connection currently being scanned and the percentage of task

completed.

Instrument Discovery (Waiting for TekVISA update...)

Searching on USB 100 % Complete

Close Closes the dialog box.

Tools > E-mail Settings

Use the E-mail Settings utility to configure and set the e-mail options. The following fields are mandatory

for receiving e-mail notification from TekExpress:
1. Recipient Email Addresses. For example, User@domain.com.
2. Sender's Address.

3. SMTP Server address of the Mail server configured at client lo

cation.

If any of these fields are left blank, the settings are not saved and e-mail notification will not be sent.

W& Email Settings rz|
M andataory Fields
Fecipient Email Addresses | |
[Separate multiple email addreszes with a comma)
SMTP Server | Sender's Address | |
Add Email Attachments
Fepart
[ Scorecard
[ nalysis Screenshot
Status Message Log: (%) Last 20 Lines of logonly () Full Log
E-mail Configuration
Format of Email () HTML () Plain Text
SMTP Part Masimurn Email Size (ME]
Mumber of Attempts to Send Timeout
[] E-Mail Test Results ‘When Complete or on Ermor m & &

Select the option “E-mail Test Results When Complete or on Error” has to be checked to receive the
e-mail. The attachment list depends on what you have selected while configuring the e-mail setup.

NOTE. Among the e-mail attachments, the Analysis Screenshot is not yet functional.
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Help Menu

Click Help on the application menu bar.

Help

TekExpress Help  F1
About TekExpress
Activate License

The Help menu has the following selections:

Selection Function

TekExpress Help Displays TekExpress Help (F1).

About TekExpress Displays application details such as software name, version
number and copyright.

Activate License Displays available software options and also about license
activation.
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Deskew Real Time Oscilloscopes

The following procedure is used for deskewing direct input SMA channels on a real time oscilloscope.

NOTE. If you are using DPOJET, it has an automatic deskew option under Analyze > Jitter And Eye
Analysis > Deskew. Refer to your DPOJET online help on how to deskew the channels.

1. Run Signal Path Compensation (SPC) on the oscilloscope.

2. Connect a SMA Power Splitter (preferred) or SMA 50 ohm coaxial “T” connector to the Fast Edge
output of the oscilloscope.

3. Connect SMA cables from each of the two channels to be deskewed to the power splitter (or SMA
coaxial “T” connector). It is best to use matched cables when making high speed serial measurements.
It is important to use the same cables that will be used for subsequent measurements.

4. Select Default Setup, and then select Autoset on the oscilloscope front panel.

5. Set the oscilloscope for 70% to 90% full screen amplitude on both channels. Center both traces
so that they overlap.

6. Make sure that volts/div, position, and offset are identical for the two channels being deskewed.

7. Set the time/div to approximately 100 ps/div or less, with sample rate at 1 ps/pt. These settings
are not critical, but should be close.

8. Set the horizontal acquisition mode to average, which provides a more stable display.
9. Select Deskew from the Vertical menu.
10. Verify that the reference channel (typically CH1 or CH2) is set to O ps deskew.

11. In the deskew control window, select the channel to deskew (typically CH3 or CH4). Adjust the
deskew to overlay the rising edge as best as possible.

NOTE. Typical values are in the 10’ of ps or less with cables connected directly from Fast Edge to SMA
inputs. If you are using a switch box (for example, Keithley), deskew the complete path from where the
test fixture connects, through the switch, and into the oscilloscope. Deskew values in these cases may
be as much as 30 ps or more.

There are sometimes significant differences in the skew between two TCA-SMA adapters. If you find
that a system requires a very large correction, it might be better to find a pair of TCA-SMA adapters
that match each other better.
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Select the Test(s)

The application tests USB transmitter devices for compliance. The Select panel allows you to select tests

to configure and run.

This panel provides the following functions:

ﬁ. TekExpress USB Automated Solution (Untitled)*

File Wiew Tooks Help
puUTID DUTOO | & &
Select | Acquie | Anabze | Report
Version DUT Type Channel Definition
USE 3.0 SuperSpesd (®) Hardware O Software
Electical Test Spec
Test Point Location Channel Filter File Type
c (TP1) with CTLE v |use3_cTLE.m -
Test Method
[ USBIF Probing Location
TP1 (Through Front Panel] A
DPOJET [TP1 (Thioug ! ‘
Device : Device Connector Compliance (TP1) with CTLE .
3 Test Description LT
| [select individual measurement
Uit rterval to view its desciption Show MO
YT DiftPP Differential PP T valtage swing
TCDR_Slew_Max-Mavimum Slew Rate L) m
Fi T randam jiter Dual Diras:
Mask His i
= Momative Spread $pectum Clocking
TSSC-Freg-Des-Max %
TS5C-Freq-Dev-Min
[] TREMbad-Fate - GEC Madilatinn raka !
TekExpress launched successfully, Tektronix’|

Version
USB 3.0 SuperSpeed is the default version selected.

Electrical Test Spec

0.9 is the default value for electrical test specification.

Test Method

Select DPOJET or USB-IF as appropriate for the measurement you want to run. If you select the USB-IF
option, a drop-down list appears showing the SigTest Tool software version installed currently on your

computer.

Select DUT type

Select the Device or Host as the device to be tested.
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Test Point Selection

Select the appropriate test point location. For example, Compliance[TP1] with CTLE, Connector and so on.

Probing Location

Select the appropriate probing location from where the DUT is tested. In the example screen shown, the
DUT is being tested with a test fixture at the Device Connector (Near End connection) and the Channel
Configuration being emulated is the Host's Back Panel or Front Panel.

Channel Definition

Select Hardware or Software option.

Channel Filter File Type
Select the filter file from the drop-down menu.
The Custom Filter File selection allows you to choose your own filter file.

Measurements are grouped under different categories according to standard specifications such as Tx
Informative Electrical Parameters (see page 26), Normative Speed Spectrum Clocking (see page 26), Tx
Normative Eye Mask (see page 26), and LFPS measurement (see page 26).

NOTE. If any of the measurements are grayed, you cannot make any changes.

Once you select a row, the following options are available:

Table 7: Button controls on the Select panel

Button Description
: Opens the configuration panel for the selected test.
F Opens the PDF file for the method of implementation (MOI) for the

% selected test.

Opens the schematic for the selected test. This is useful if you want to

[ verify the test setup before running the test.

Selects all tests in the table.

Deselects all tests in the table.

a Indicates system on low disk space.
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Tx Informative Electrical Parameters

Includes measurements such as UI-Unit Interval, VTx-Diff-PP-Differential PP Tx voltage swing,
TCDR_Slew Max-Maximum Slew Rate, Rj-Tx-random jitter-Dual Dirac, and Mask Hits.

Normative Speed Spectrum Clocking

Includes measurements such as TSSC-Freq-Dev-Max, TSSC-Freq-Dev-Min, TSSC-Mod-Rate-SSC
Modulation rate, and TSSC USB Profile.

Tx-Normative Eye Mask

Includes measurements such as TJ-Tx total jitter-Dual Dirac at 10E-12 BER, DJ-Tx-deterministic
Jitter-Dual Dirac, Eye Height- Transmitter Eye Mask, and Width@BER.

LFPS Measurement

Includes measurements such as LFPS Duty Cycle, LFPS Fall Time, LFPS Rise Time, LFPS TPeriod,
LFPS TBurst, LFPS TRepeat, LFPS Vem-AC, and LFPS VTx-DIFFE-PP.

Configure and Run the Test(s)

The configuration panel is used to create, view, and edit the parameters associated with the acquisition and

the analysis of the selected test. In the Select panel, click Configure.

,‘ﬁ Configuration Panel

Configuration for Device - Device Connector Compliance (TP1) with CTLE

5]

Parameter
Real Time Scope

Value
DPO70804 { GPIB8::1:INSTR )

CPO-CF1 Toggle using

DPO70804 ( GPIBE:1:INSTR )

Prabing C

Single Ended (Ch1-Ch2)

Record Length for

10000000

Patiern Type valida

Yes

LFPS Wiidth Trigges

10

+ limi
LFPS Wiidth Trigger Upper limit (ns)

50

LFPS Trigger level (mV)

140

Bandwidth for LFPS acquisition (GHz)

5

Configuration for Ul-Unit Interval

Acquire | Analyze | Limits | Commenis

Acquire Type
CPO

Parameter
NA

NA

@ Compliance Mode

O User Defined Mode

Default Settings

Restore

In the Configure panel, you have the following options:

26
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®  To change the parameters associated with the configuration of acquisition.

B To change the parameters associated with analysis configuration.

NOTE. You can select different filter files under Filter Selection option for different test suites.

The upper part of the Configure panel has general parameters that are common for all the tests under
the selected test suite that are editable.

B Select the appropriate instrument.

m  Select the Probing Configuration (see page 29).

E  Select an appropriate parameter for “CP0—CP1 Toggle using” (AWG/AFG/Scope/Do Not Use).

B Select to enable Pattern type validation. Selecting Yes enables the process of validating that each test
pattern is correct. Selecting No skips the test pattern validation.

The lower part of the Configure panel has test specific parameters.

NOTE. If any of the test parameters are grayed, it means that these parameters cannot be modified in the
compliance mode. When you switch to the user defined mode, these parameters are editable.

Table 8: Test parameters

Parameters to configure Description
Acquire Shows the various parameters
related to acquisition of a selected
Acquite | Analyze | Limits = Comments test. These parameters can vary
Acquite Type P Y alic) from one test to another.
CFO N N |
Analyze Shows the various parameters
related to analysis of a selected test.
Acquire | Analyze | Limits | Comments The Analyze parameters shows the
e s default analysis parameters for the
MaskFile path USE_3_0_Rx_Mormative.msk ‘
selected test.
Refer to:
Using NonStandard Waveform
Mask
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Table 8: Test parameters (cont.)

Parameters to configure

Configure and Run the Test(s)

Description

Limits Applies to a specific test. It shows
the measurement limits using
Acquire = Analyze = Limits Comments dlfferent types Of COTT'IparISOI’]S
Detals  Valuel Compare String Value2
oJ 86e-12 Less Than Or Equal Ta [<=) 1}
Comments You can specify a comment up to
256 characters long for the selected
Acquire | Analyze Limits Commen its

test.

Compliance settings

Restores the default settings.

Saves all changes made in the
Configuration Panel and closes the
dialog box.

1

Closes the dialog box and without
apply changes.

Click Run in the Select panel to run the selected tests.

Refer to the following table for different test limit comparisons:

Table 9: Different test limit comparisons

Comparison string Description

EQ(==) Equal to

NE(!=) Not equal to

GT(>) Greater than

LT(<) Less than

GE(>=) Greater than or Equal to

LE(<=) Less than or Equal to

GTLT(> <) Greater than and Less than

GELE(>=<=) Greater than or equal to and Less than or equal to
GELT(>=<) Greater than or equal to and Less than
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Table 9: Different test limit comparisons (cont.)

Comparison string Description

GTLE(> <=) Greater than and Less or equal to

LTGT(< >) Less than and Greater than

LEGE(<= >=) Less than or equal to and Greater than or equal to
LEGT(<=>) Less than or equal to and Greater than

LTGE(< >=) Less than and Greater than or equal to

Using Reference Waveforms

If you want to use an existing reference waveform from your storage location for analysis and run,

click Probing Configuration field to select the different waveforms for example, refl, or refl-ref2
and so on from the drop-down list.

% Configuration Panel E|
Configuration for Device - Device Connector Compliance (TP1) without CTLE
Parameter Value

Real Time Scope DPO70804 ( GPIB&:1:INSTR )
CPD-CP1 Toggle using DPO70804 ( GPIBE:1:INSTR )
Probing C Single Ended (Ch1-Ch2)
Record Length for CP0 and CF1 10000000

Pattern Type validation required Yes

LFPS \idth Trigger Lower limit {ns) 10

LFPS \idth Trigger Upper limit (ns) 50

LFPS Trigger level (mV) 140

Bandwidth for LFPS acquisition (GHz) 5

Configuration for TCDR_Slew_Max-Maximum Slew Rate

Acquire ~ Analyze | Limits | Commenis

Acquire Type Parameter Value
CcFo NA

) Compliance Mode Defult Settings

©) User Defined Mode

Restore Save Im

View and Select Connected Instruments

Viewing Connected Instruments

The Tools > Instrument Bench menu item is used to discover connected instruments required for the
tests. The application uses TekVISA to discover the connected instruments. Once the search is done, the

Instrument Bench dialog box resumes operation and lists the instrument-related details based on the
selected search criteria.

NOTE. When the TekVISA Instrument Manager checks for connected instruments, the Instrument Bench
dialog box does not respond.

TekExpress USB Automated Solutions Help 29




How To

30

View and Select Connected Instruments

For example, if you select LAN and GPIB as the search criteria in the Instrument Bench dialog box and
click Refresh, the TekVISA Instrument Manager checks for the instruments available over LAN and GPIB
and the details of the instrument are displayed in the Retrieved Instruments table.

\ﬁ TekExpress Instrument Bench

Search Criteria %

[] LAN GPIB [] Serial Tek¥ISA 300 s
Timeout

[] TekLink [ use 0w [] Mon - ¥ISA Resources

Retrieved Instruments {2)

Connechon Resouce SenalNo Options Resource Address

WISA-GPIB DPO72004 BO10096 MTH:... GPIBO:1:INSTR

WISA-GPIB DPO72004 BO10096 MTH:... GPIBS:1:INSTR

Last Updated March 03, 2010 17:18:29 &

You can provide the time in the TekVISA Timeout (Seconds) field, within which if the TekVISA
Instrument Manager does not find the instruments, the TekExpress application resumes operation.

If you choose Non-VISA resources, all the instruments supported by TekExpress but not communicating

over the VISA layer can be searched.

Selecting Connected Instruments

You can view the instruments connected in the Configuration panel. The upper part of the panel displays
the general parameters for the tests under the selected test suite.
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~ﬁ Configuration Panel
Configuration for Device - Device Connector Compliance (TP1) without CTLE

Use the Prerecorded Waveform for Analysis

Parameter Value

Real Time Scope DPO70804 { GPIES:1-INSTR )
CPO-CP1 Toggle using DPO70804 { GPIES=1-INSTR )
Probing Configuration Single Ended (Ch1-Ch2)
Record Length for CPO and CP1 10000000

Patiern Type validation required Yes

LFPS Wiidth Trigger Lawer limit (ns) 10

LFFS Width Trigger Upper limit (ns) 50

LFPS Trigger level (mV) 140

Bandwidth for LFPS acquisition (GHz) 5

Configuration for TCDR_Slew_Max-Maximum Slew Rate

Acquire | Analyze | Limits | Commenis

Acquire Type Parameter
CcPo NA

NA

) Compliance Mode Default Settings

©) User Defined Mode e —

NOTE. The list of instruments displayed is specific to the selected test suite. It does not show all the

connected instruments.

Use the Prerecorded Waveform for Analysis

From the Acquire tab, you can see unique acquisitions, acquisition parameters, acquisition status, and
prerecorded waveform files of the selected test suite. The Acquire panel is specific to a suite and is updated
every time the selected test suite is changed. This panel shows the acquisition details for the tests in the
currently selected suite. The tests with the common acquisition parameters are grouped together and

shown as a single acquisition.

Column name

Function

Status Test acquisition status of the running test passed at intervals.

Test Name of the tests performing acquisitions. One or more tests can perform
the same acquisitions.

Acquisition Acquisition name

Waveform File(s)

Prerecorded waveform files of unique acquisitions. You can select waveform
files by selecting browse on individual cells. This allows you to select any
waveform file using the standard file open window.
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\% TekExpress USB Automated Solution (test)™

File  Wiew Tools Help
puT D |DUTN! B QR Ge=y

Select Acquire Analyze Feport
Device - Compliance [TP1) with CTLE at TP1 [Through Front Panel). Hardware Channel Fun 1 : 20100307_18070 «»
Acquizibon Test WaveForm Fle L

DJ-Tw deterministic Jitter-Dual Dirac

Eye Height - Transmitter Epe Mask

Mask Hits
CPO TCDR_Slew_Max-Maximum Slew Rate

Ul-Unit Interval

WTw-Diff-PP-Differential PP T voltage swing

width@BER

Rij-T« random jitter-Dual Dirac v
< ¥
[“liUse Pre-Recorded Waveform Filesi O Acquire Step By Step O Show &cquire Parameters
Initializing run time environment. Thiz might take zome time, 7 O
3AFA2010 B:07:32 PM::Searching for parameter. Mumber of retries for instrument |0 erors Dlispliy it

Auto Scrall
TekExpress launched successfully, 'Ihkmni_x"

The following Acquire source options are available:

u  Use Pre-Recorded Waveform files: Enabling or disabling the option shows or hides the waveform
file column in the acquisition table. When you save a session and then select this option, the DUT
ID text box changes to a drop-down list, in which you can select the DUT ID up to the point where
the session was saved. A drop-down box appears above the Waveform file column, showing the run
details, including the date and time of each run. If you select a run, corresponding data for that run will
be populated (such as the selected test, the test configuration settings, and the test summary status).

NOTE. If you want to select the waveform files manually, you need to select all the waveform (wfin)
files required for the measurement. To select multiple files, hold down the Ctrl key to enable selecting
multiple files in the File Open dialog screen. If any required files are not selected, the measurement
may not run properly.

B Acquire Step by Step: Selecting this option prompts you at the end of each acquisition before
proceeding to the next one.

B Show Acquire Parameters: On enabling this option, the acquisition parameters for each unique
acquisition are displayed in the acquisition table.

When you select “Use Pre-Recorded Waveform Files”, the first column shows the waveform type and the
second column shows the tests that use that waveform type for analysis.
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View the Progress of Analysis

You can view the progress of the analysis in the Analyze panel. As the analysis of each test is complete,

the result value is updated.

-',% TekExpress USB Automated Solution (Untitled)* E|E|E|

Ele Vew Toos Help

DUTID [DUTON | Aun Stop

Select | Acquie | Analze | Repat

Device - Compliance [TP1) with CTLE at TP1 (Thiough Front Panel). Hardware Channel Bhow Pass | Fail

TestName Low Limk Measure Value HighLimk Margin Pass/FaiStous~ *
DJT Jitie To Be Started To Be Started To Be Started
Eve Height - Transmitter To Be Started To Be Started ToBe Started
LFPS Duty Cycle To Be Statted To Be Started To Be Started
LFFS Fall Time ToBe Started To Be Started ToBe Started
LFPS Rise Time To Be Statted To Be Statted ToBe Started
LFPS TPeriod To Be Started To Be Started To Be Started
LFFS YomAC To Be Statted To Be Started ToBe Started
LFPS Ve DIFF-PP To Be Started To Be Started ToBe Started
Mask Hits To Be Started To Be Started ToBe Started
Fif T random jiter-Dus| To Be Statted To Be Started To Be Started
TCDR_Slen_Mayasi ToBe Started ToBe Started ToBe Started v
Display Status
Auto Serall
L -
il
l
TekExpress launched succsssully, Tektronix’|

Analysis Table

The table contains the following:

®  The test name.

B The status of the tests that are being run.

®  The measured, limit and margin values of the tests.

The tests that are not yet started are shown with a “To be Started” status. A summarized status of the

currently running test is shown on the Status Messages panel.

The Status Messages window timestamps all runtime messages and displays them. You can do the

following:
= Display Status: Enable/Disable status messages.
B Auto Scroll: Scrolls status messages automatically.

B Clear All: Clear all status messages in Status Window.

m  Save Status: Save all status messages in text file. Displays a standard save file window and saves the

status messages in the user specified file.

NOTE. The Status Messages window is dockable and can be resized.
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the Report

View the Report

After the analysis, a report is automatically generated and displayed in the report panel. The report shows
the results of the tests, including device information and pass/fail status of each test. The following screen
is an example report of a test run using only DPOJET software.

The Report View Area contains an mht report. You can select any area of the report and copy it to the
clipboard to make it available to other application.

9 TekExpress USB Automated Solution (Untitled)”

e Wew Tods Help

Select | Acquie | Anapze | Report

puTD [pUTODT

Device - Compliance (TP1) with CTLE at TP1 (Thiough Front Panel). Hardware Channel

Teklron/lx TekExpress® Automation Framework
Enabling Innovation USB 3.0 Test Report
DUT ID :pUT001 Device Type :Device
Date/Time /822010 15:11 Execution Time :13 Min

CTS Version :0.9
Overall Compliance Mode :Yes

Overall Test Result : Pass

<l

Scope Model DPOT1604 Scope Serial lumber: B031020 Scope W Version :5.2.1 DEVBUILD §  SPC Factory Calbration Pass
TekExpress Version :USB: 3.0.0.3, Framework: 1.3.5.143
0POJET Version:3.0.0 Build 4
Measurement Details
Test Name Sampling  Record  LowLimit Measured Value High Limit Margin
Rate Length
DJ-Txc Jitter-Dual Dirac 50.000G(S/s) | 10.000M NA 24 66ps 86.000ps 61412ps.NA
[Eye Height - Transmitter Eye Mask 0.0006(S/s) | 10.000M | 100.000mv_| 320173mv. 1.200v 679 821mV 220,179
IViask Hits 0.0006(S/s) | 10.000M NA NA NANA
IRi-T random jtterDual Dirac 50.000G(S/s) | 10.000M NA 1.050ps 3.290ps 2240ps NA
TSSC-Freq-Dev-Max 50.000G(S/s) | 10.000M | -300.000ppm |  2.238kppm 300.000ppm __|-1.938kppm,2 638kp.
[[SSC Freq-Dev-Min 50.000G(Sfs) | 10.000M | -5300kppm | -2304kppm -3.700kppm __|-1.396kppm.2.996kp
[TCDR_Slew_Max-Maximum Slew Rate 50.000G(S/s) |__10.000M NA 4 640ms/s 10.000ms/s 5 360ms/s NA
[TJ-T total jiter-Dual Dirac at 10E-12 BER. 50.000G(S/s) |_10.000M NA 39.366ps 132.000ps 92 636ps.
TSSC-Mod-Rate - SSC Modulation rate 50.000G(S/s) | 10.000M | 30.000kHz 32.476kHz 33.000kHz

523.511Hz,2.476kF ¥
>

Tekexpress launched successiully.

Tekironix
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View Test Related Files

All the test related files for currently selected tests are always saved under My Documents\My
TekExpress\USB\Untitled Session.

When you save a session, it is saved with the session name under the path My Documents\My
TekExpress\USB\SessionName for future references.

The session that is currently running will be stored in the same path as “Untitled Session” until you save it.

c WARNING. Do not save a session named “Untitled Session” or “Backup” because there are
application-specific files and are deleted when you exit the application.

A session folder can contain results for more than one DUT, and a DUT folder can contain more than one
run data folder marked by date-time stamp as folder name.

Here is an example image of data storage:

= e My TekExpress
= o USB
= I Untitled Session

= I DUTODM
) 2009031810527 4
) 20020318 _105432

= | DUITOOZ
I 20020315 _105642

Select and Run a Test Using SigTest Software

Select and run a test using the USB-IF software. The steps are same as running a test using the DPOJET
software. Refer to How To Select the Tests (see page 24).

1. Select the USB-IF option in the Select Panel. Under Test Method, browse to the latest version of
USB-IF installed on your machine. Click Run.

NOTE. Ifyou have not installed USB-IF software (SigTest) on your instrument/PC, the Test method option
is disabled.
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N TekExpress USB Automated Solution (Untitled:

Fle  Wew Took Help

ouTIo. [DuroD | - G

Select | Acquie | Anabee | Report

Version DUT Type Channel Definition

USE 3.0 SuperSpeed @) Hardware O Softwars

Electiical Test Spec
Test Point Location Channel Filter File Type

|Compliance (TP1) with CTLE  +| |usea_CTLE.m

Test Method

USEAF SigTest 3.1.30 3 Probing Location

DPOJET |TP1 (Through Front Panel) |

Device : Device Connector Compliance [TP1) with CTLE

2 Test Description

. Select individusl measurement
Ul-Unit Interval o view its descripion

v
YT w-Ditf-PP-Difterential PP Tk voltage swing *
TCDR_Slew_Max-Maximum Slew Rate | “
Ri-Tx random jiter-Dual Dirac

Miask His s

Marmative Spread Spectum Clocking

TSSCFregDeviax
T55C-Freg-Dev-in
[Z] TEGC Mo Pate - G40 Madulation ate

£3

Tektronix'|

TekExpress launched successfully.

2. While running, the application automatically switches to the Acquire tab and displays the status of
acquisition.

TekExpress USB Automated Sol

Fle View Tools Help

B p PO -

Select Acquire Analyze Report
Device : Device Connector Compliance [TP1) with CTLE
Stabus | Acaquiskion Test 8
DJ-Tx deterministic Jitter-Dual Dirac
Eye Height - Transmitter Eve Mask
Mask Hits
Ri-T# random jitter-Dual Dirac
ToBe Started CFO TCOR_Slew_tax-tasimum Slew Rate
TJ-Tx total jitter-Dual Dirac at 10E-12 BER
Ul-Unit Interval N |
YT wDiff-PP-Differential PP Tx voltage swing »
< | &
[ Use Pre-Recorded Waveform Files [ Acquire Step By Step [ Shaw Acquire Parameters

Display Status

Auta Scroll

TekExpress launched successfully.

3. The Analyze tab displays the Measured, High and Low limit values.
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\f/? TekExpress USB Automated Solution (vre2)*
Fils

Yiew Tools  Help

DuUTID

DuTOmM

Select | Acquie | Anayee | Fepat |

Device : Device Connector Compliance (TP1] with CTLE

Show Pass / Fail

a Measure Vahe High Limit | LowLimik | Margn Pass/Fai Stalus

erministic Jitter- ToBeStarted ToBe Started To Be Started
Eye Height - Transmitter ToBe Started To Be Started To Be Started
Mask Hits ToBe Started To Be Started To Be Started
Fi- T+ random jitter-Dual ToBe Started To Be Started To Be Started
TCDR_Slew_Mak-baxim ToBe Started ToBe Started Ta Be Started
TJ-Tx total jiter-Dual Dira ToBe Started ToBe Started To Be Started
Ul-Urit Imterval ToBe Started To Be Started To Be Started
W T-Diff-PP-Differential P To Be Started To Be Started To Be Started
‘width@BER ToBe Started ToBe Started To Be Started

9/10/2009 4:57 PM::Set the command to call the Sigtest Differential Analysis
971042009 4:57 PM::Sigtest Repart is generated
9/10/2009 457 PM: Test execution completed

l

Display Status
Auto Seroll

TekExpress launched successfully.

Tekironix’|

perform the analysis.

‘?F TekExpress USB Automated Solution (asd)*

A SigTest tool pop-up appears which shows that the application is using SigTest as the test method to

File  Wiew Toadls  Help
DuTID [DUTE D i iR
| Select || Acquire | Anal
Ll
S Pass / Fail
Data File IX \USEWUntitled Sessiom\DUTO0T420090827_1043100CH  Browss
TestMame M Data Al Neg I i Pass/Fai Status
DJ-Tx deteministic Jitter- i
Eye Height - Transmitter Clock File B Brayse
Mask Hits Clock File Nea | Browse
Ri-Tx randaom jiter-Dual ‘J
T Data Typs =] Differential
TCDR_Sle_Maie i Verly Vald Dat File |
Td-Tx total jitter-Dual Dira
Ul-Unit Interval Technology Template File
VYT a-Diff-PP-Differential P foel_4_Ogh dimm_[beta) |r‘ ‘ ush3 08USB_3 5GB_CTLE. dat |r‘
width&BER
Sample Interval 20.000 ps
Humber of Wit ID— Test I
Irterivals [r Fil
8/27/2003 10043 AM::Set the
o Display Stat
| Arriaa e Be b e ‘ eI
Auto Scroll
Wlnret Mon Wotst Jitrer | Wolrage GEpace Filter
et avon Evest | [ranstanEyard | s aram || Detat (R  REES Dats Flat
TekExpress launched successfully. TeKktronix”

During test execution, once the analysis is completed, SigTest application automatically closes and

generates a report with the details. Click USB-IF Report link on the TekExpress Report tab to view
the report location. Double-click the .html file to view the test report.

NOTE. Results shown in the TekExpress report tab are results from DPOJET.

TekExpress USB Automated Solutions Help
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¥ TekExpress USB Automated Solution (SIGTEST_REPORT)

File  Wiew Tools Help

DuTID [DUTOO!

Select I Acauire I Analyze Report

Device - Compliance [TP1) with CTLE at TP1 [Through Front Panel). Hardware Channel

Use Filters

=lolx]

-lle il

LISB-IF Report

& 20091027_143037

=10l

JFiIa Edit Wiew Favortes Tools  Help

| &

@ i
e Seatch i Folders

J.\'_;) Back x u T i,_?‘ '

| address |5 s:\USB\SIGTEST_REPORT\DUTODL|Z0091027 143037

jGo

Name S\ze| Type | Date Modified = |
File and Folder Tasks A [ sigtestoutput.txt 1KB  Text Documert 10/27/2009 2:31 PM
) ™ CP0_measuredTransitionEye.png L9KE PNGFile 10/27/2009 2:31 PM
Em Rename this File
- - ™ cp0_measuredEye. png 14KE PNGFile 10/27/2009 2:31 PM
I@ Mowe this file ® cro_measured.html 3IKB Chrome HTML Docu...  10/27/2009 2:31 PM
() Copy this file CPO_measured. wfm 39,064KE  WFMFile 10/27/2009 2:31 PM

@ Publish this File to the \Web
() E-mail this file

2y Prink this File

2 Delete this file

»

Other Places

[ buToo

ﬂ My Documents

i§ My Computer

\Q Iy Mebwork Places

Use Filters

Using the Nonstandard Filter

38

The following procedure explains how to select and enter any filter file in the configuration panel.

1. Click the Channel Filter File Type option in the Select panel and select Custom Filter File option
from the drop-down menu.

\}-\7 TekExpress USB Automated Solution (Untitled)

File Wiew Tools Help

DUT ID

Select Acquire Analyze Report

Yersion DUT Type

USE 2.0 SuperSpeed

Electrical Test Spec
Test Point Location

Channel Definition
(%) Hardware ) Software

Channel Filter File Type

Test Method

| Compliance [TP1) with CTLE

|USB3_CTLE.ft v

DPOJET Probing Location

| TP1 (Through Front Panel)

2. Click Browse to view the location of filter files from where you can choose from. Select the file

and click Open.
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Filter File Selection

Look in: | (3 Fiters

v o3 e

N DeEmbedDeviceFixture3GEmbedBackChannelFLTCTLE. fit:
:S DeEmbedDeviceFixture8GEmbedChannelCable 12-5GCTLE. fit

- 1USB3_Back_Cable_Device_CTLE. fit
I
LI‘_% USB3_Back_CTLE.fit

Desktop USB3_BackPanel.fit
USB3_Cable. fit
\USB3_Cable_Back.fit
UUSB3_Cable_Back_CTLE fit
USE3_Cable_Device. fit
1USB3_Cable_Device_CTLE.fit
1USB3_Cable_Front.fit

‘,fj USB3_Cable_Front CTLE.fit
- [Hlusss_cmie.fit
¢

My Documents

My Recent DeEmbedDeviceFixture8GEmbedFrontChannelCableFLTCTLE. fit USB3_Front_Cable_Device_CTLE.fit
Documents DeEmbedHostFixtureBGEmbedChannelCable 12-5GCTLENEW, fit USB3_Front_CTLE. fit

USB3 Device.fit
USB3 Device_CTLEfit

1USB3_FrontPanel. fit

My Computer
>
q File name | V| [ Open 1
2
My Network  Files of type: [ Fiter files (*fi) | [ Cancel |

Filter files to be used for de-embdding the fixture are:

— DeEmbedDeviceFixture§GEmbedBackChannel FLTCTLE . fit

— DeEmbedDeviceFixture§GEmbedChannelCable12-5GCTLE it

— DeEmbedDeviceFixture§GEmbedFrontChannelCableFLTCTLE it
— DeEmbedHostFixture8GEmbedChannelCable12-5GCTLENEW.fit

The remaining filter files are for embedding the fixture.

Use Filters

NOTE. The filter files are located in the TekExpress Filters folder.

For Microsoft Windows 7, the Filters folder file path is:

C:\Program Files (x86)\Tektronix\TekExpress\TekExpress USB\Setupfiles\Filters

For Microsoft Windows XP or Windows XP Embedded, the Filters folder file path is:

C:\Program Files\Tektronix\TekExpress\TekExpress USB\Setupfiles\Filters

TekExpress USB Automated Solutions Help
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Using the Nonstandard Waveform Mask

CPO-CP1 Toggle Using Mechanisms

If you want to use a nonstandard mask file, follow this procedure:

1. Select the Mask Hits test in the Select panel and click Configure.

2. Click the Analyze tab in the Configure panel.

3. Enter the mask file name in the Analyze tab of the Configuration panel as shown. Click Save.

Configuration for Device - Device Connector Compliance (TP1) with CTLE

Parameler
Real Time Scope

 Vale
DPO70804 { GPIES:1:INSTR)

CPO-CP1 Toggle using

DPO70804 ( GPIBB::1:INSTR )

Prabing Cenfiguration

Single Ended (Ch1-Ch2)

Record Length for

10000000

Pattern Type validation required

Yes

LFPS Vwidth Trigger Lawer limit (ns)

10

LFPS Width Trigger Upper limit (ns)

50

LFPS Trigger level (m)

140

Bandwidth for LFPS acquisition (GHz)

5

Configuration for Mask Hits

Acquire | Analyze | Limits | Comments

Parameter
MaskFile path

@) Compliance Mode

) User Defined Mode

Default Scitings

NOTE. The mask files are located in the TekExpress Masks folder.

For Microsoft Windows 7, the Masks folder file path is:

C:\Program Files (x86)\Tektronix\TekExpress\TekExpress USB\Setupfiles\Masks

For Microsoft Windows XP or Windows XP Embedded, the Masks folder file path is:

C:\Program Files\Tektronix\TekExpress\TekeExpress USB\Setupfiles\Masks

CP0-CP1 Toggle Using Mechanisms

Scope Based Toggle

40

To use the oscilloscope based toggle, follow this procedure.

NOTE. Scope based toggle is not guaranteed to work for all DUTS.
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1.

4.

CP0-CP1 Toggle Using Mechanisms

In the configuration panel, for the parameter CPO-CP1 Toggle using, select an oscilloscope (E.g.
DPO72004 (TCPIP::192.158.96.152::INSTR)).

Connect the AUX OUT from the oscilloscope to the USB 3.0 Device Fixture 2 RX+ and connect a
USB cable from USB 3.0 Device Fixture 2 to Device fixture 1.

Click the Run button. If the CP1 measurements are selected, then when the CP1 pattern is being
acquired, a pop up displays to prompt you to make the necessary connections. Select to either skip the
pattern or make a new acquisition after the DUT is transmitting CP1.

\/_f User Action Required

Connect the DUT RX+ to the AUX out of the scope via a SMA quick disconnect. When the front -
panel Trigger light turns green, disconnect the ALX output of the scope.

*In some cases, you may also need to wait until after seeing the green Trigger light then the
white Arm light for the toggle to happen.

Check the schematic to validate CP1. i not, repeat this process untill the signal is ready
Please click

Skip Pattern: Skip acquisition and all the tests that require this pattern
OK (Acquire now). Reacquire and check the pattern now

Example CP1 signal

f'|l

r"H''"f'''’II||"}|"I|I||HI|I|IIIII

/

il (
‘llnl ‘I'l .HH '||!|||I||| |l||'||| i
il -"I"||l|||I|||||||'|||'|' il'l"l"['ll'u ' i

||
||'II|I|'."III-|J‘|.-”
A |!|JIHI..HHr‘anHE[

If you select OK (Acquire Now), a new acquisition is done. If Pattern Type validation is set to Yes,
a Pattern Type validation is done on the acquired signal to check if it is a CP1 signal. If it is a CP1
signal, the measurements proceed normally. If not, the following pop up displays.

NOTE. If Pattern type validation is set to No, then the measurement proceeds with the acquired waveform.
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CPO-CP1 Toggle Using Mechanisms

[ Invalid Signal
CP1signal s invalid

Connect the DUT RX+ to the AUX out of the scope via a SMA quick disconnect. When the front
panel Trigger light turns green, disconnect the AUX output of the scope.

*In some cases. you may also need to wait until after seeing the green Trigger light then the
white Arm light for the toggle to happen.
Check the schematic to validate CP1. If not, repeat thiz process untill the zignal is ready

Please click

Continue Anyway. Use this acquisition as is and proceed with the test
QK {Acquire Now): Reacquire and check the pattern now

Skip Pattern: Skip acquisition and all the tests that require this pattern

Example CF1 signal

}|||.|||||['H;'|||| li'||1|‘l|

_ " (i
-' | : |
il |f||||||||||||l i
||I|

i
H"
il ||||1|'|||‘ |]|il|‘r |I|
'I. \ Il |I |
| [ |.! || J ‘ L) ||I
.-|u|.|||r|.1||||u| |5|1||H |11I|-r*i|lflf|f

Choose how to proceed.
m Select OK (Acquire now) to start the acquisition again.
m Select Continue Anyway to cause the measurements to proceed with acquired waveform.

m Select Skip Pattern to skip all CP1 tests. The rest of the selected measurements proceed. If CP1 is
skipped and CPO is aquired, TJ and RJ will be computed on CPO0 for informational purposes.

AWG Based Toggle

To use the arbitrary waveform generator (AWG) based toggle, follow this procedure.

1.

42

In the configuration panel, for the parameter CPO-CP1 Toggle using, select an AWG (E.g. AWG7122C
(TCPIP::192.158.96.152::INSTR)).

Connect the interleave (analog and analog) output of Chl of the AWG to the USB 3.0 Device Fixture
2 (RX+ and RX-) and connect a USB cable from the USB 3.0 Device Fixture 2 to USB 3.0 Device
fixture 1.

Click the Run button. If the CP1 measurements are selected, then when the CP1 pattern is being
acquired, a command is sent to the AWG to send a trigger to toggle the DUT from CPO to CP1.
Next, the waveform is acquired. If Pattern type validation is set to Yes, then the validation is done.
If the pattern is valid, the measurement proceeds normally. If the pattern is not valid, the following

pop up displays.
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CP0-CP1 Toggle Using Mechanisms

v Invalid Signal

!\ CP1 signal is invalid

What do you wish to do?

Toggle Pattem: Send LFPS ping to DUT to switch to CP1 pattem
OK {Acquire Now): Reacquire and check the pattem now

Continue Amyway: se this acquisition as is and proceed with test
Skip Pattem: Skip acquistion and all the tests that require this pattem

Ay

'l AN

HH

NOTE. If Pattern type validation is set to No, then the measurement proceeds with the acquired waveform.

4. Ifyou select Toggle Pattern, then the toggle sequence is initiated again to toggle the DUT. (The
pop up remains displayed during this toggle process.) You can visually verify whether the acquired

pattern is correct. If not, keep clicking the Toggle Pattern button until the desired pattern is acquired.

Once the desired pattern is acquired, select OK (Acquire now) to save the waveform and proceed

with the measurement.

5. Atany time, you can select Continue Anyway to proceed with current acquired waveform. You can
also select Skip pattern to skip the CP1 acquisition and proceed with rest of selected measurements.

AFG Based Toggle

To use the arbitrary function generator (AFG) based toggle, follow this procedure.

1. In the configuration panel, for the parameter CPO-CP1 Toggle using, select an AFG (E.g. AFG3102

(TCPIP::192.158.96.152::INSTR)).

2. Connect Chl of the AFG to the Device fixture 2 (RX+) and connect a 3 meter USB cable from Device

fixture 2 to Device fixture 1.

3. Click the Run button. If the CP1 measurements are selected, then when the CP1 pattern is being

acquired, a command is sent to AFG to send a trigger to toggle the DUT from CPO to CP1. Next, the
pattern is acquired. If Pattern type validation is set to Yes, then the validation is done. If the pattern is

valid, the measurement proceeds normally. If the pattern is not valid, the following pop up displays.

TekExpress USB Automated Solutions Help
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P

CPO-CP1 Toggle Using Mechanisms

v Invalid Signal L

l\ CP1 signal is invalid

—_—

What do you wish to do?

Toggle Pattem: Send LFPS ping to DUT to switch to CP1 pattem
QK (Acquire Now): Reacquire and check the pattem now

Continue Amyway: Use this acquisition as is and proceed with test
Skip Pattem: Skip acquistion and all the tests that require this pattem

|r| ]Ill"I“ i Ill|.|':}| Ao

';'| '| -n:‘n TR

| g i

TR

il
--|.r
i

":'Lr||1ir|

PRI

T
b

]IHII

NOTE. If Pattern type validation is set to No, then the measurement proceeds with the acquired waveform.

4.

No Toggle

To not use the toggle tool, follow this procedure.

1.

If you select Toggle Pattern, then the toggle sequence is initiated again to toggle the DUT. (The
pop up remains displayed during this toggle process.) You can visually verify whether the acquired
pattern is proper. If not, keep clicking the Toggle Pattern button until the desired pattern is acquired.

Once the desired pattern is acquired, select OK (Acquire now) to save the waveform and proceed
with the measurement.

At any time, you can select Continue Anyway to proceed with current acquired waveform. You can
also click Skip pattern to skip the CP1 acquisition and proceed with rest of selected measurements.

In the configuration panel, for the parameter CPO-CP1 Toggle using, set to Do not use.

2. The following pop up is displayed just before acquiring the CPO/CP1 pattern to allow you to manually

44

transmit the desired pattern and acquire the waveform.
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v Configure DUT @

Configure the DUT to transmit CP0 Pattern.

{h i i , ||||J|| I|||=|||1|
Il ;,ll"fh,lm it ,j.ih\HI'ﬂ
|"|I il 5"'|'|"'M R

Wi mrm:' ‘1|

Ok

3. Click OK to acquire the waveform. If Pattern type validation is set to Yes, a pattern type validation is
done on the acquired signal. If it is a valid pattern, the measurement proceeds normally.

If it is not a valid CP1 pattern, the following pop up displays.

CP1 signal is invalid
What do you wish to do?
Continue Anyway: Use this acquisition as is and proceed with test

OK (Acguire Now): Reacquire and check the pattern now
Skip Pattern: Skip acquisition and all the tests that require this pattern

Exxample CP1 signal

TEERHTEEY rr""rm:mm A0 L
| ||.[ il fll

l H_ ikt il

il
|, | il
|r|||4f |l|1||H.JHH!|I||H|IIII(IH‘II'HHIil |

| Il ‘ it |!| I |||||‘|[||| {f1{8 I‘ ‘l 'I'!JH"II'i

OK (Acaire Now) ) WS Anyvay Skip Patiern

If it is not a valid CPO pattern, the following pop up displays.
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/& Invalid Signal

CPO signal is invalid
CPO signal is invalid. What do you wish to do?
Continue Anyway: Proceed with the execution

OK (Acquire Now): Press OK (Acquire Mow) to acquire CPD again
Skip Pattern: Skip CPD acquisition and continue

BExample CPO signal

I il il

NOTE. If Pattern type validation is set to No, then the measurement proceeds with the acquired waveform

4. Choose how to proceed.
m Select OK (Acquire now) to start the acquisition again.

m Select Continue Anyway to cause the measurements to proceed with acquired waveform.

m Select Skip Pattern to skip all CPO-CP1 tests. The rest of the selected measurements proceed.
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LFPS Pattern Type Validation

LFPS Pattern Type Validation

When the Pattern type validation is set to Yes, during the acquisition of LFPS pattern, a validation is
done. If the pattern is valid, the measurement proceeds normally. If the pattern is invalid, the following

pop up displays.

/& Invalid Signal
LFPS signal is invalid

LFPS signal is invalid. What do you wish to do?

Continue Anyway: Proceed with the validated pattern

OK (Acquire Now): Turn OFF the DUT. Press OK (Acquire Now) to acquire LFPS signal
Skip Pattern: Skip LFPS acquisition and continue

Example LFPS signzl

NOTE. If Pattern type validation is selected as “No”, then the measurement proceeds with the acquired
waveform.

Choose how to proceed.

m Select OK (Acquire now) to start the acquisition again.

m Select Continue Anyway to cause the measurements to proceed with acquired waveform.
m Select Skip Pattern to skip all LFPS tests. The rest of the selected measurements proceed.
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CPO Pattern Type Validation

When the Pattern type validation is set to Yes, during the acquisition of a CP0 pattern, a validation is
done. If the pattern is valid, the measurement proceeds normally. If the pattern is invalid, the following

pop up displays.

S

& Invalid Signal

CPO =signal is invalid
CPO =ignal iz invalid. What do you wish to do?
Continue Anyway: Proceed with the execution

OK (Acquire Now): Press OK (Acquire Mow) to acquire CPO again
Skip Pattern: Skip CP0 acquisition and continue

Example CP0 signal

NOTE. If Pattern type validation is selected as “No”, then the measurement proceeds with the acquired

waveform.

Choose how to proceed.
m Select OK (Acquire now) to start the acquisition again.
m Select Continue Anyway to cause the measurements to proceed with acquired waveform.

m Select Skip Pattern to skip all CPO tests. The rest of the selected measurements proceed.

CP1 Pattern Type Validation

Refer to the section CPO-CP1 Toggle Mechanisms (see page 40).
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Mask Testing on a Device with a Hardware Channel

The following procedure discusses how to use TekExpress to test a Device with a hardware channel using
USB-IF as the test method. For the required equipment and setup diagram click here.

Mask Testing on a Device with a Hardware Channel

NOTE. USB compliance testing is done by using sofiware to emulate the channel and cable when Channel

Definition is set to Software mode. When Hardware mode is selected, the same testing is performed

with a physical channel.

1. Select Device as the DUT type.

2. Choose Compliance[TP1] with CTLE as your test point location.

3. Select the USB3_CTLE.fit as the required channel filter file type. This applies the USB-IF compliant
file to open the eye before the measurements are taken.

4. Select TX Normative Electrical Parameters as the test to be run.

}ﬁ TekExpress USB Automated Solution (Untitled)* E|@|@

Bl  Yiew ook Help

Test Method

USBIF SigTest 3.1.30 &

|compliance (TP1) with CTLE

puTID [DUTOD! | L
Select | Acquie | Andbee | Repot
Version DUT Type Channel Definition
USE 3.0 SupeiSpesd (%) Hardware O Software
Electrical Test Spec
Test Point Location Channel Filter File Type
v| |USB3_CTLE fit v

Probing Location

|TP1 (Through Front Panen

£]

DPOJET

Device : Device Connector Compliance [TP1) with CTLE

3 Test Description L

TekExpress launched successfuly.

Select indvidual measurement
to view it description Show MO!
WTw-Diff-PP-Differential PP Tx voltage swing
TCDR_Slew_Max-Maximum Slew Rate | ShowSchematic
Fii-Tt andom jiter-Dual Ditac
Hask Hite L
& [¥] Nomative Spread Spectrum Clocking
TS5CFreqDev-Max %
TE5CFieqDewin
[Z1 TGS -Mad-Pate - GEC Madilatinn rate b

5. Click Configure to configure the test parameters. Note that Configure panel will be Compliance

Mode only.

6. You can configure any test to help you analyze measurement results. To refer to the DPOJET

SuperSpeed (USB 3.0) Setup Library Methods of Implementation (MOI) document for information on

how to configure the Deterministic Jitter test, click Show MOI in the Select panel.

7. Click Close to close the dialog box.
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Mask Testing on a Device with a Hardware Channel

\Yé Configuration Panel DZ|
Configuration for Device - Device Connector Compliance (TP1) with CTLE
Parameter Value
Real Time Scope DPO70204 { GPIB2:1:INSTR )
CPO-CP1 Toggle using DPO70804 ( GPIBA-1:INSTR )
Probing C Single Ended (Ch1-Ch2)
Record Length for CPD and CP1 10000000
Pattern Type validation required Yes
LFPS Width Trigger Lower limit (ns) 10
LFPS Width Trigger Upper limit (ns) 50
LFPS Trigger level (mV) 140
Bandwidth for LFPS acquisition (GHz) 5

Configuration for Mask Hits

Acquire ~ Analyze | Limits = Commenis
Acquire Type Parameter Value
cro NA NA

@) Compliance Mode Defauit Settings

O User Defined Mode —

= - -

8. Click Run in the Select panel to run the selected test.

9. The Acquire panel shows the status of the waveform acquisition. To know more about the Acquire

panel, click here.

10. The Analyze tab displays the Measured, High and Low limit values and a SigTest tool pop-up appears.
The Analyze tab shows the DPOJET results, not the SigTest re sults.

NOTE. For toggling from CP0 to CP1, refer to section CP0-CP1 Toggle Using Mechanisms (see page 40).

JF TekExupress USB Automated Solution (Untitled)® - ]

Fle  Wiew Took Help

=l 3]

DuUTID [pUTO0T

[Seleot | Acquie | Anc signal Test 3,118

[ S

=10 x|

Data Fi
Besice - Compharce:( 1] N

IX:\USB\UntltIed S essiontDUTO0TV20097027_143037C

Browse
E ¥ Bhow Pass | Fail

Data File Meg I
Test Name

Bioise

Pass/Fai Stalus

DJ-Tx deterministic Jitte Glock file |

Bravse:

Eye Height - Transmitter
Mask Hits

B |

Erowse.

af -
Fii-Te random jitter-D ual Dotalie '10‘"&'5’-“'&‘ ‘erify Valid Data File
TCOR_Slew_Max-tari

TdJ-Tx tatal jiter-Dusl Dir Techrology Termplate File

TSSCFreqDeviation - Dbl [~ W [usb3 0vUSE_3 6GB_CTLEdat |

T55C-Mod-Rate - 55C

TSSCLUSE Profls Sample Interval 50.000 ps
Ul-Unit Interval Murmtier of rit l—
0

T :Diff-PP-Differential Itenvals In File

10427/2008 2:31 Ph::Set the ‘ App Settings and Debug Mode i

Test l

Display Status

IWorst Man
Transition Epes

Jitter.
Histogran

Ualtage
Dt

Results. | POF

gt
Trarsition Eyes

QSpace
EIE]

Filter |

Auto Scroll
Plot. "

TekExpress launched successfully.

11. After the tests complete, the application prompts you to save the session. Unless the session is saved,

the report is not generated.
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¥ TekExpress USB Automated Solution (Untitled)* I

File  Wiew  Tools  Help

Mask Testing on a Device with a Hardware Channel

=

ouT D [oUTO0!
Select Acquire Analyze Report

Device - Compliance [TP1] with CTLE at TP1 [Through Front Panel), Hardware Channel

USE-IF Report

Tektronix-
P

eport not available r Mo USE-F Report is available,
eport not avallable :\

Enabling Innovation

FIE]

Run USB-F test method to generate report and save the session to see the
generated report.

TekExpress launched successfully.

12. Once the session is saved, click USB-IF Report link on the TekExpress report tab to view the report
location. Double-click the .html file to view the test report.

¥ TekExpress USB Automated Solution (SIGTEST_REPORT) ol

File  Wiew Tools Help

=1ojx]

DUTID [DUTO0T

[ Ee\i[ﬂiril Analyze ] hepor} \

Device - Comphiance [TP1) with CTLE at TP1 [Through Front Panel). Hardware Channel

USE-IF Repart

& 20091027 _143037

JFi\e Edit Yiew Favorites Tools  Help

J @Eack - O - L—’f pSearch iL Folders v

J Address IB #USBA\SIGTEST_REPORTIDUTO01N20091027 _143037

Mame: Size | Type

| Date Modified |

File and Folder Tasks # sigtestautput, bt 1KE

Text Document

10/27/2009 2:31 PM

Em RN ™ CPo_measuredTransitionEye. png 19KE PNG File 10f27§2000 2:31 PM

™ CP0_measuredEye.png 14KE PNG File 10{27{2009 2:31 PM
[ Move this file @ cro_measured. himl 3KB Chrome HTML Docu...  10/27/2000 2:31 PM
l]j Copy this file CPELmeasured‘wfm 39,064 KB WFM File 10/27/2009 2:31 PM

) Publish this file to the Wweb
() E-mail this fil=

iza Print this file

¥ Delete this File

»

Other Places

[ outoat

(L) My Documents

¢ My Computer

& ¥y Network Places

The html report looks like the screen below.
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[ cPo_measured.html

C Ty file/i/x: AUSB/bbb/DUTO01/20091028_135407/CP0O_measured.html » O F-

Results for X:\USB\Untitled
Session\DUT001\20091028 135407\CP0_measured

Sigtest:

* Overall Sigtest Result: Fail!

.

Mean Unit Interval (ps): 200.002314

.

Min Time Between Crossovers (ps): 189.91088

.

Data Rate (Gh/s): 4999942

.

Max Peak to Peak Jitter: 65.394138 ps

.

Total Jitter at BER of 10E-12: 173.703289 ps
Total Jitter at BER of 10E-12 Fails Sigtest Limits!

.

Deterministic Jitter Delta-Delta: -60.406447 ps
Deterministic Jitter Delta-Delta Fails Sigtest Limits!

.

Random Jittex (RMS): 16.650764 ps
Random Jitter (RMS) Passes Sigtest Liits)

52 TekExpress USB Automated Solutions Help



Application Examples Set Up the Equipment

Set Up the Equipment

You need the following equipment:

Table 10: Required equipment

Resource Model supported

Real-time oscilloscope Tektronix MSO/DPO/DSAT71254 Series. Also MSO/DPO/DSA70804 Series
is suitable for Normative measurements.

A minimum of 12 GHz bandwidth is required for compliance testing.

Probes Two TCS-SMA or one P7300SMA/P7500 differential probe.
Test Fixture TF-USB3-KIT (includes short USB 3.0 cable) or USB-IF fixtures 1.
AWG/AFG (optional) AWGT7102 (v3.3), AWG7122 Series (v4.1.1.5), with options 6,8.

AFG3252, AFG3251, AFG3102, AFG3101.

1 Available through USB-IF.
Connect the equipment as shown in the following diagram:

NOTE. The VBUS on the device fixture is typically powered from an external power supply, not from
the AWG.

USB 3.0 Device Transmitter/Receiver Test Setup

(End of Channel Probing at TP1)
In Scope

6dB
Attenuators

Matched SMA Pairs
o 174-4944-01

)

/ o 5
Device DUT |2, [ W = ol
R Alternative Probing Options*
- Ch1 Differential Probe (with P7313SMA)
Cabl - (Ch3 - Ch4) Swng\e Ended )
Ll “Change Source in TekExpress Configure Menu
Important Setup Notes

Probing
Location
- Connections to SS Rx Port

- For Tx Test — Provides Ping.LFPS CP0 to CP1 Toggle for Jitter Testing (AW G7122B or AFG3252 can be used)
- For Rx Test — Provides Loopback negetiation (with Marker/Aux Cross Trigger) and Impaired Signals
= Rear Panel LAN Connection
- Required on PC (or Scope) running TekExpress for file sharing. Map Shared C:\My TekExpress folder on Host PC to X:\ Drive on all
Instruments controlled by TekExpress
- Optional on AWG for Rx Test Automation
- [f AWG/Scope are Connected with LAN cable (no Netwark), use Static IP Addresses
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Testing Deterministic Jitter on a Device Back Panel
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The following procedure discusses how to use TekExpress to test the Device back panel.

1. Seclect Device as the DUT type.

Select Device Connector (Through Back Panel) as the probing location.

2
3. Select Compliance|TP1] with CTLE as the test p
4

oint.

Select DJ-Tx deterministic Jitter-Dual Dirac as the test to be run.
i=)E3)

ﬁ. TekExpress USB Automated Solution (Evaluation Version) (Untitled)*
Fle View Tooks Help

DUTID [DUTO! ]

Select | Acquire | Analyze | Report

DUT Type

Test Point Location

Version
USE 2.0 SuperSpeed
Electrical Test Spec

© Hardware

Channel Definition

Channel Filter File Type

@ Software

| Compliance (TP 1) with CTLE v|

|USB3_Cable_Back_CTLEft v

Test Method
USB-F
DPOJET

Probing Location
| Device Connector (Through Back |+ |

SigTest 3.1.34 v

Device - Device Connector - Compliance (TP1) with CTLE

a Test Descripti

{Deterministic jiter only
assuming the Dusl Dirac
Distribuion)is the statistics for
ol tming erors that folow
deterministic behavior.

&[] LFPS Measuremert B
LFPS Duty Cydle
LFPS Fall Time
[Z] 1 FPS Riga Time

TekExpress launched successfully.

5. Click Configure to configure the test parameters.

6. You can configure any test to help you analyze measurement results. To refer to the DPOJET
SuperSpeed (USB 3.0) Setup Library Methods of Implementation (MOI) document for information on
how to configure the Deterministic Jitter test, click Show MOI in the Select panel.

7. Once you change the parameters, click Apply to apply the new settings for the selected test. If you

want to restore the default settings, click Restore.

Click Close to close the dialog box.
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Configuration for Device - Device Connector Compliance (TP1) without CTLE

Testing Deterministic Jitter on a Device Back Panel

Parameter Value
Real Time Scope DPO70804 { GPIES:1-INSTR )
CPO-CP1 Toggle using DPO70804 { GPIES=1-INSTR )
Probing Configuration Single Ended (Ch1-Ch2)
Record Length for CPO and CP1 10000000

Patiern Type validation required Yes

LFPS Wiidth Trigger Lawer limit (ns) 10

LFFS Width Trigger Upper limit (ns) 50

LFPS Trigger level (mV) 140

Bandwidth for LFPS acquisition (GHz) 5

Configuration for TCDR_Slew_Max-Maximum Slew Rate

Acquire | Analyze | Limits | Comments
Acquire Type Parameter
CPO MNA NA

() Compliance Mode Default Settings

9 User Defined Mode Fe s

panel, click here.

*% TekExpress USH Automated Solution (Untitled)™

Click Run in the Select panel to run the selected test.

The Acquire panel shows the status of the waveform acquisition. To know more about the Acquire

File  View Tools Help

pUTID |DUTOM

Select | Acquie | Ansheze | Repat

Device - Compliance [TP1) with CTLE at TP1 (Through Front Panel). Hardware Channel

Status Acquisiion

Test
TS5C-ModRate - S5C Modulation rate

(k3

TSSCAISE Profile

Saving wavefom LFPS

LFPS Duty Cycle

LFFS Fall Time

LFP5 Rise Time

LFPS TPeriod

LFPS Vom-AC

LFPS Wtv DIFF-PP B

s

[] Use Pre-Recorded Wavetorm Files [ Acquire Step By Step

£3

[] Show Aequire Parameters

7/6/2010 2:02:08 Ph::Setting trigger A source to CH1

7/6/201 0 2:02:08 Ph::Setting trigger & level to 0.05

7/6/2010 2:02:09 PM:Write: ACOUIRE:STOPAFTER SEQUENCE
7642010 2:02:09 PM:Wirite: ACOUIRE:STATE 1

7/6/2010 210:36 PM:W aiting to save waveform file from scope
TR0 21032 PR aikina b cave waveform Fla fom ceane

7464201100 2:10:34 Ph=: S aving waweform = WU SBUntited SessiorhDUTO01520100706_1401334LFPSCh1 wim on the Tekscop 0

| [¥] Display Status
[ Auto Serall
i

£

| >

TekExpress launched successfuly.

10. The Analyze tab displays the Measured, High, and Low limit values.
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.. TekExpress USB Automated Solution (Untitled)*

File  wiew Tools Help

pUTID [DUTOm

Selct | Acquie | Andbze | Repatt

Device - Compliance [TP1) with CTLE at TP1 (Through Front Panel), Hardware Channel

Show Pass / Fail

TestName Low Limi Measure Vake HighLimi Margin Pass/FalStass *

DJ-Tx deteministic Jite To Be Started To Be Started To Be Started

Eye Height - Transmitter ToBe Started To Be Statted To Be Started

LFPS Duly Cycle ToBe Started To Be Started To Be Started

LFFS Fall Time ToBe Started To Be Statted To Be Statted

LFPS Fiise Time To Be Started To Be Statted To Be Started

LFPS TPeriod ToBe Started To Be Started To Be Started b

LFPS Yemal ToBe Started To Be Statted To Be Statted

LFPS Wt DIFF-PP To Be Started To Be Started To Be Started

Mask Hits ToBe Started To Be Statted To Be Started

AT random jiter-Dual ToBe Started To Be Started To Be Started

TCDF_Slew_Mar Maxi To Be Started To Be Statted To Be Started v
Display Status
Auta Serall
[ R
i,

TekExpress launched successhully, Tekironix’

11. After the tests complete, a report is generated and displayed in the Report panel.

NOTE. For toggling from CP0 to CP1, refer to section CP0-CPI Toggle Using Mechanisms (see page 40).

¥ TekExpress USB Automated Solution (U

File  Wiew  Tools Help

=10ix]

DUTO0

DUT ID

Select Acquire Analyze Report

Device - Compliance [TP1] with CTLE at TP1 [Thiough Fiont Panel), Hardware Channel

ey ity

Teklron/ix
Enabling Innovation

DUT ID :DUTOO1

Date/Time :10/27/2009 14:41 Device Type : Device

TekExpress® Automatior:‘
USB 3.0 TestR

Mode : Yes

Execution Time :1 Min

Scope Serial Number: BO10096
Calibration Pass

Scope model \DPOT2004

Sampling Rate 50.000G(S/s)
Record Length :10.000M

Measured Value

15.652ps

Test Name

[DJ-Tx deterministic Jitter-Dual Dirac

High Limit

§6.000ps

p
Overall Test Result : Pass

Scope FAW Version :4.3.7 ACHILLESB!
TekExpress Version :USB: 2.0.0.30, Frz

DPOJET Version:2.4.0 Build 41

Lo

Measurement Plats:
4|

TekExprass launched successfully,

\% Save Report As

Fepart is zaved in the following path :
C:ADocuments and Settingshezampathibdy Documentsibdy
TekExpresshacquireerrorti1 \DUT 001420090429 _142759%DUTO01 . mht

_ :

B
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If CP1 is skipped, then the measurements RJ and TJ are done on CPO for information only.

Testing Deterministic Jitter on a Device Back Panel

Fie Edt View Favorites Took Hep
Ui Fovorites | 5

55]- | @ mhtmbies/CAUsersp... X

- Pagev Sefety~ Tookv @

Test Name

)J-Tx deterministic Jitter-Dual Dirac

Measurement Details

Record
Length

ve Height-NTBit

10.000M

e Height Toit

jask Hits-NTBit

10.000M

10.000M

10.000M

Measured Value

23671ps

17.329ps NA

Test Result

Pass

Comment

505.000mV_

548.801mV.

NA.43.801mV.

lask Hits-Toit

10.000M

[T random jiter-Dual Dirac

10.000M

800.000mV_| _651.385mV_ NA-148.615mV.
A 0 NANA
A 2628k NANA
A Skipped

Slew_Max-Maximum Slew Rate

10.000M

)T total jitter-Dual Dirac at 10E-12 BER

A

340.635usls

NANA
9.659ms/

10.000M

evMin

10.000M

min pulse

te - SSC Modulation rate

10.000M

10.000M

x-DifPP-Differential PP Tx voltage swing

10.000M

10.000M
10.000M

10.000M

10.000M

Skipped

NA,

Y
~300.000ppm

Skipped

300.000ppm

NA,

5.300kppm
180.000ps.
30.000kHz

Skipped

3.700kppm

162 889ps

Skipped

33.000kHZ

NANA
A2 88905
NANA

Skipped

NA
199.940ps.
~4.000d5
800.000mV_

200.010ps

NA
201.060ps

1.050ps.70.000fs

1.387d5

-3.000d5

1.613d5.2.613d8

829.819mV_

370.181mV.29.819mV.

1200V
NA

idth@BER 10.000M | 125.000ps VA 29 867ps ass
RJ CP - -
P - -
PS Duty Cycle 500006(S/s)| 5.000M 40.00% 60.00% 10223%9777% Pass
PS Fall Time 50 000G(S/s) | 5.000M NA 4.000ns 372205 NA Pass
PS Rise Time 50 000G(S/s)| 5 .000M NA 304.054ps 4.000ns 3 696ns NA Pass
PS TPeriod 50 000G(S/s)[5.000M 20000 31.999ns 100.000ns 66.001ns, 11.999ns Pass
LEPS Vi DIFF-PP 50000G(S/s)| 5000M | 800000mV 1013V 1.200v 186.916mV.213.084mv|  Pass
439.610n5,360.390ns
(Max)
960.390ns(Max), 440.32405,359.676ns
LEPS TBurst 0.000G(S/s)|  5.000M | 600.000ns | 959 676ns(Min) 1400us (Min) Pass
10.001us(Max), 3.999us 4 00Tus(Max),
LFPS TRepeat 50.0006(S/s)| _5.000M 6.000us 9 969us(Min) 14.000us 4.031us 3.96%us(Min) | _Pass

Measurement Plots:

)

Note
Test Results are Skipped because Pattem Type Validation Failed
RJCPO and TJ CPO are provided as reference measurements

Yo sy Dogram

Done

TekExpress USB Automated Solutions Help
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s
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About the Programmatic Interface

The Programmatic interface allows you to seamlessly integrate the TekExpress test automation application
with the high-level automation layer. This also allows you to control the state of TekExpress application
running on a local or a remote PC. The following operations can be performed using the programmatic
interface exposed by TekExpress:

B (see page 68) Query DUT ID

B (see page 69) Set DUT ID

B (see page 70) SaveSession

B (see page 72) RecallSession

m  (see page 73) Run the TekExpress execution

B (see page 74) Stop the TekExpress execution

B (see page 76) Transfer result files

B (see page 77) Check the application status

NOTE. The programmatic interface is not available for the following pop-up screens:
— Scope as Toggle Tool (User Action Required, two button pop-up for CP1)

— AWG as Toggle Tool (Invalid Signal, four button pop-up)

— AWG as Toggle Tool (Invalid Signal, four button pop-up)

For simplifying the descriptions, the following terminologies are used in this section:

®  TekExpress Client: A high level automation application that communicates with TekExpress using
TekExpress Programmatic Interface.

®  TekExpress Server: The TekExpress application when being controlled by TekExpress Client.
TekExpress leverages .Net Marshalling to enable the Programmatic Interface for TekExpress Client.

TekExpress provides a client library for TekExpress clients to use the programmatic interface. The
TekExpress client library is inherited from .Net MarshalByRef class to provide the proxy object for the

TekExpress USB Automated Solutions Help 59



TekExpress Programmatic Interface About the Programmatic Interface

clients. The TekExpress client library maintains a reference to the TekExpress Server and this reference
allows the client to control the server state.

et C# HNet VB HNet Web TestStand
Client Client Client Client
ry F Y
\ ¥ v /'
TekEzpressChent Library
X
¥
TekExpress

Click the following links to get details on them:
What does one need to have to develop TekExpress Client ?

While developing TekExpress Client one needs to use the TekExpressClient.dll. The client can be a VB
Net, C# .Net, TestStand, or a web application. The examples for interfaces in each of these applications
are in SampTles folder.

References required

TekExpressClient.dll has internal reference to /1diglib.dll and IRemotelnterface.dll 11diglib.dll has a
reference to TekDotNetLib.dll. IRemotelnterface.dll provides the interfaces required to perform the remote
automations. It is an interface that forms the communication line between the server and the client.
11diglib.dll provides the methods to generate and direct the secondary dialog messages at the client-end.

NOTE. The end-user client application does not need any reference to above mentioned DLL files. It is
essential to have these DLLs (IRemotelnterface.dll, 11diglib.dll and TekDotNetLib.dll) in same folder
location as that of TekExpressClient.dll.

What steps does a client need to follow ?

The following are the steps that a client needs to follow to use the TekExpressClient.dll to programmatically
control the server:

A client UI has to be developed to access the interfaces exposed through the server. This client needs to
load TekExpressClient.d11 to access the interfaces. Once the TekExpressClient.dll is loaded, the
client Ul can call the specific functions to run the operations requested by the client. Once the client is up
and running, it has to do the following to run a remote operation:

1. The client needs to provide the IP address of the PC at which the server is running in order to connect
to the server.
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2. The client needs to lock the server application to avoid conflict with any other Client that may try to
control the server simultaneously. “Lock” would also disable all user controls on server so that server
state cannot be changed by manual operation.

3. If any other client tries to access a server which is locked, it will get a notification that the server
is locked by another client.

4. When the client has connected to and locked the server, the client can access any of the programmatic
controls to run the remote automations.

5. Once the client operations are completed, the server needs to be “unlocked” by the client.

Server and Client Proxy Objects

Remote Proxy Object

The server exposes a remote object to let the remote client access and perform the server side operations
remotely. The proxy object is instantiated and exposed at the server-end through marshalling.

MarshalByEef

TekExpressClient

TekExpress RemoteProxrObiject

The following is an example:

RemotingConfiguration.RegisterwellKnownServiceType (typeof (TekExpressRe-
moteInterface), “TekExpress Remote interface”, wellknownObjectMode.Singleton);

This object lets the remote client access the interfaces exposed at the server side. The client gets the
reference to this object when the client gets connected to the server.

For example,
//Get a reference to the remote object

remoteObject = (IRemoteInterface)Activator.GetObject(typeof(IRemoteInterface),
URL.ToString());
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Client Proxy Object

62

Client exposes a proxy object to receive certain information.

MarshalByEef

TekEzpressClient

TekExpress [ ChntProxyObject

For example,
//Register the client proxy object

weTlTKnownServiceTypeEntry[] e = RemotingConfiguration.GetRegisteredwell-
KnownServiceTypes();

clientInterface = new ClientInterface();

RemotingConfiguration.RegisterwellknownServiceType(typeof(ClientInterface),
“Remote Client Interface”, wellKnownObjectMode.Singleton);

//Expose the client proxy object through marshalling
RemotingServices.Marshal(clientInterface, "Remote Client Interface);
The client proxy object is used for the following:

1. To get the secondary dialog messages from the server.

2. To get the file transfer commands from the server while transferring the report.

Click here to see examples.

clientObject.clientIntf.Displaybialog(caption, msg,iconType, btnType);

clientobject.clientIntf.TransferBytes(buffer, read, fileLength);
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To know more on the topics below, click the links.

Secondary Dialog Message Handling

MarshalByEef
. . ¥
Client Proxyohiject .
TelkEzpress |a TekExpressClient
Display Dislogl)
secondary Dialog

The secondary dialog messages from the Secondary Dialog library are redirected to the client-end when a
client is performing the automations at the remote end.

In the secondary dialog library, the assembly that is calling for the dialog box to be displayed is checked
and if a remote connection is detected, the messages are directed to the remote end.

File Transfer Events

When the client requests the transfer of the report, the server reads the report and transfers the file by
calling the file transfer methods at the client-end.

Connect()

Connect(string ipAddress, IRemoteClientinterface clientintf, out string clientID)

This method connects the client to the server. The client provides the ip address of the server to connect to
the server. The server provides a unique clientld when the client is connected to it.
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Parameters

Name Type Direction Description

ipAddress String IN The ip address of the server to which the client is
trying to connect to. This is required to establish
the connection between the server and the client.

clientintf String IN Is the handle of the remote object interface

clientid String ouT Identifier of the client that is connected to the

server.

clientld = unique number + ipaddress of the
client. For example, 1065-192.157.98.70

Return Value

Value that suggests the status if the connection was established or an error occurred. The return value is an
object that can be a boolean value, returning true or a string, returning the error message.

Example

try {
IPAddress[] hostIPAddr = Dns.GetHostAddresses(Dns.GetHostName());

/I Connect to the remoter Server

remoteObject.Connect(hostIPAddress, clientInterface, out clientlID);
return true;

}

catch (Exception error)

{

return error;

Comments

The server has to be active and running for the client to connect to the server. Any number of clients can
be connected to the server at a time. Each client will get a unique id.
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Disconnect()

Disconnect(string id)

This method disconnects the client from the server it is connected to.

Parameters
Name Type Direction Description
id String IN Identifier of the client that is performing

the remote function.

Return Value
Integer value that suggests the status of the operation after it has been performed.
1 — Success

—1 — Failure

Example
try

{

string returnval = UnTlockServer (clientId);
remoteObject.Disconnect (clientId);

return 1;

Comments

When the client is disconnected, it is unlocked from the server and then disconnected. The id is reused.
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LockSession()

LockSession(string id)

This method locks the server. The client has to call this method before running any of the remote
automations. The server can be locked by only one client.

Parameters
Name Type Direction Description
id String IN Identifier of the client that is performing

the remote function.

Return Value

String value that suggests the status of the operation after it has been performed.

Example
if (locked)

return “Session has already been Tocked!”;
returnval = remoteObject.LockSession(clientid);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
{

locked = true;

return “session Locked...”;

Comments

When the client tries to lock a server that is locked by another client, the client gets a notification that the
server is already locked and it has to wait until the server is unlocked.

If the client locks the server and is idle for a certain amount of time then the server is unlocked
automatically from that client.
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UnlockSession()

UnlockSession(string id)

This method unlocks the server from the client. The client id of the client to be unlocked has to be provided.

Parameters
Name Type Direction Description
id string IN Identifier of the client that is performing

the remote function.

Return Value

String that suggests the status of the operation after it has been performed.

Example
returnval = remoteObject.uUnlockSession(clientid);

if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)

{

locked = false;

return “Session un-Locked...”;

Comments

When the client is disconnected, it is automatically unlocked.
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GetDutld()

GetDutld(string id, string dutld)

This method gives the DUT id of the current set-up.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

dutld string ouTt The DUT id of the set-up.

Return Value

String that gives the timeout period (in seconds) of the client.

Example
returnval = remoteObject.GetDutId(clientId, out id);

if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)

{

return id;

}

else

return CommandfFailed(returnval);

Comments

The dutld is an OUT parameter whose value is set after the server processes the request.
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ChangeDutld()

ChangeDutld(string id, string dutName)
This method changes the DUT id of the set-up. The client has to provide a valid DUT id.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

dutName string IN The new DUT id of the set-up.

Return Value

String that suggests the status of the operation after it has been performed.

Example
If (dut Id.Length <=0 && locked == true)
return “Enter a valid DUT-ID”;
returnval = remoteObject.ChangebDutid(clientid, dutId);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “DUT Id Changed...”;
else

return CcommandfFailed(returnval);

Comments

If the dutName parameter is null, the client is prompted to provide a valid DUT id.
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SaveSession()

70

SaveSession(string id, string name)

Saves the current session. The name of the session is provided by the client.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

name string IN The name of the session being saved.

Return Value

String that suggests the status of the operation after it has been performed.

Example
returnval = remoteObject.SaveSession(clientId,sessionName);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)

return “Session Saved...”;
else

return Ccommandfrailed(returnval);

Comments
The name parameter cannot be empty. If it is empty, the client is prompted to provide a valid name.

Once the session is saved under ‘name’ you cannot use this method to save the session in a different name.
Instead SaveSessionAs can be used.
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SaveSessionAs()

SaveSessionAs(string id, string name)

Saves the current session in a different name every time this method is called. The name of the session is
provided by the client.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

name string IN The name of the session being saved.

Return Value

String that suggests the status of the operation after it has been performed.

Example
returnval = remoteObject.SaveSessionAs(clientId,sessionName);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)

return “Session Saved...”;
else

return Ccommandrailed(returnval);

Comments

The same session is saved under different names using this method. The name parameter cannot be empty.
If it is empty, the client is prompted to provide a valid name.
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RecallSession()

RecallSession(string id, string name)

Recalls a saved session. The name of the session is provided by the client.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

name string IN The name of the session being recalled.

Return Value

String that suggests the status of the operation after it has been performed.

Example
returnval = remoteObject.RecallSession(clientId,sessionName);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “session Recalled...”;
else

return Ccommandfrailed(returnval);

Comments

The name parameter cannot be empty. If it is empty, the client is prompted to provide a valid name.
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Run()

Run(string id)

Runs the setup. Once the server is set up and is configured, it can be run remotely using this function.

Parameters
Name Type Direction Description
id string IN Identifier of the client that is performing

the remote function.

Return Value

String that suggests the status of the operation after it has been performed.

Example

returnval = remoteObject.Run(clientId);

if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “Run started...”;

else

return CcommandfFailed(returnval);

Comments

When the run is performed the status of the run is updated periodically using a timer.
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Stop()

Stop(string id)

Stops the run operation.

Parameters
Name Type Direction Description
id string IN Identifier of the client that is performing

the remote function.

Return Value

String that suggests the status of the operation after it has been performed.

Example

returnval = remoteObject.Stop(clientid);

if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “Stopped...”;

else

return CcommandfFailed(returnval);

Comments

When the session is stopped the client is prompted to stop the session and is stopped at the consent.
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Status()

Status(string id, out string[] status)

This method gives the status of the run as messages. The status messages are generated once the run

is started.

Parameters

Name Type Direction Description

id string IN Identifier of the client that is performing
the remote function.

status string array out The list of status messages generated

during run.

Return Value

String that suggests the status of the operation after it has been performed.

Example
returnval = remoteObject.QueryStatus(clientId, out statusMessages);
if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “Status updated...”;
else

return commandrailed(returnval);

Comments

The status messages are updated periodically after the run begins. The status is an out parameter which is
set when the server processes the request.
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TransferReport()

76

TransferReport(string id)

This method transfers the report generated after the run. The report contains the summary of the run. The
client has to provide the location where the report is to be saved at the client-end.

Parameters
Name Type Direction Description
id string IN Identifier of the client that is performing

the remote function.

Return Value

String that suggests the status of the operation after it has been performed.

Example

returnval = remoteObject.TransferReport(clientId);

if ((OP_STATUS)returnval == OP_STATUS.SUCCESS)
return “Transferred...”;

else

return Ccommandfrailed(returnval);

Comments

If the client does not provide the location to save the report, the report is saved at C:\ProgramFiles.
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ApplicationStatus()

ApplicationStatus(string id)

This method gets the status (ready, running, paused) of the server application.

Parameters
Name Type Direction Description
Id string IN Identifier of the client that is performing

the remote function.

Return Value

String value that gives the status of the server application.

Example
returnval = remoteObject.ApplicationStatus(clientIid);

return returnval;

Comments

The application can be in one of the following states at a given time:
B Ready — Test configured and ready to start

B Running — Test running

B Paused — Test paused
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Select Panel Parameters

Parameters Default Value Options/Range Example
Select DUT Device, Host SelectDevice(clientld, device, true);
Type
Select Test SelectTest(clientld, device, devicesuite,
"Ul-Unit Interval", boolSelect);
Select Version List from SetGeneralParameter(clientld, device,
parameters available devicesuite, ", "Version$Compliance (TP1)
from Select versions without CTLE")
Panel Probing List from SetGeneralParameter(clientld, device,
Location available probing devicesuite, ", "Probing Location$TP1
locations (Through Back Panel)")
Channel Software, SetGeneralParameter(clientld,
Definition Hardware device, devicesuite, "', "Channel
Definition$Software")
Test Tool DPOJET, SetGeneralParameter(clientld, device,
USB-IF, Both devicesuite, "', "Test Tool$USB-IF")
Channel List from the filter SetGeneralParameter(clientld, device,
Filter File files available devicesuite, "', "Channel Filter File
Type with the software Type$Custom Filter File")
Custom Filter List from SetGeneralParameter(clientld, device,
File available user devicesuite, ™, " Custom Filter
defined filter files File$USB4_Cable.fit ")
Instrument Real Time <Instrument List from Setlnstrument(clientld, device,
Configuration Scope Address> Instrument devicesuite, "Ul-Unit Interval", "
discovery Analyzelnstrument$Real Time Scope$
DPO71254C (GPIB0::1::INSTR )")
Signal <Instrument List from Setinstrument(clientld, device,
Generator Address> Instrument devicesuite, "UI-Unit Interval",
discovery "Analyzelnstrument$Signal
GeneratorSAWG7122B (GPIB0::2:INSTR
)');
Selecting Probing List from SetGeneralParameter(clientld,
general Configuration available probing  device, devicesuite, ", "Probing
parameters locations Configuration$Differential (Ch1)")
fom Record 500 - 10000000  SetGeneralParameter(clientld, device,
Confllgurahon Length devicesuite, "', "Record Length$7000");
ane
P CPO SetAcquireParameter(clientld, device,

devicesuite, "Ul-Unit Interval", "CPOSNAS7")
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Error Codes

The return value of the remote automations at the server-end is OP_STATUS which is changed to a string
value depending on its code and returned to the client.

The values of OP_STATUS are as follows:

Value Code Description

FAIL -1 The operation failed.

SUCCESS 1 The operation succeeded.

NOTFOUND 2 Server not found

LOCKED 3 The server is locked by another client, so operation cannot
be performed.

UNLOCK 4 The server is not locked. Lock the server before performing
the operation.

NULL 0 Nothing
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The following is an example for NI TestStand Client available in the following path.

For Windows 7 — C:\Program Files (x86)\Tektronix\TekExpress\TekExpress
USB\Examples\Programmatic Interface\TestStand.

For Windows XP and XP Embedded — C:\Program Files\Tektronix\TekExpress\TekExpress
USB\Examples\Programmatic Interface\TestStand

o

TestStand - Sequence E

terfacelTestStand\TekExpressClientTS. seq [Read Only]]

[ElEle Edt Yew Execute Debug Configwe Source Control Jook Window Help

DeEd ®?E

[

in | Setup | Cleanup | Parameters || Locals

W NeT

v D

LY

View: MainSequence

HEES

Step
208 Call Executable
% wating for application to launch
watt
s app launched successfuly
B comnect
ack the sever so that other client obect will have read only
acking the server

Lockserver Action, Call TekExpressClient.Clisrt. LockServer Lok Server to bloc
(£ Demonstrating - Time Ot Featurs o the clent
mGEt TimePeriod Action, Get TekExpressClient.Clienk, TimeOut (Gets the Time Out ...

Show default time out
Mow setting user specified tmeout
B 5et Timeperiod
wait
&2 otice the change in LT after lock imesoLt
Time: Period Elapsed - Server urlockad, Lock server to execut. .,
Meed tolack the server again since it timed out

B Lackserver action, Call TekExpressClient.cClient. Lockserver Lock Server to bloc
B 5et Tineperiod action, Call TekE xpressClient. Clisrt. Set Tmeout Setsthe Tme-out ...
# Demonstrating Save/Recal Session

B cerouo action, Cal TekE xpressClient. Clisnt, GetDuttd Checkingif DUTHd ..
22 show default DUT ID oUr D"

B setouto Action, Call TekExpressClient.Client. SetDutld Change the DUT id
3 savesession Action, Call TekExpressClient.Client. SaveSession Saves the current
2l otice the saved session "Session save”

i savesessionas Action, Call TekExpressClient.Client. SaveSessio... Saves the current

Motice the saved As

Matice the recalled session
Demonstrating Run,Query results and Transfer resuts

<End Group>

Description
L4 ATekExpress SATA.exe

Timelnterval(15)
"TekExpress”
Action, Create TekexpressClient. Client; Call Te.

"Locking server”

"Default timeout”

"Setting user sperified tineout”

action, Call TekExpressClient.Client. SetTime Qut
TimeInterval(Paramsters. TmeOut + 2)
"Timeaut”

"Session save”
Action, Call TekExpressClisnt. Clisnt. Recallsession
"Session save”

action, Call TekExpressClint.Client. Stop
"Dema ends”
action, Call TekExpressClient. Client. Disconnect

Flow Properties

Post Action

Requirements

Comment

Wit For the TekEx..

Connect to the ser..

Seks the Time-out ...
Wit For the time p...

Recallthe saved s

Run stop dmo “Run(Stop”
Action, Call TekExpressClient, Clirk, Run Run TekExpress re. .
Timelnterva(a0) Wt For the runto..,

Transfer the repor. .

Disconnect the Ser...

o Steps Selected | Number of steps: 36

Edit

User; adninistrator | Model: none
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Instrument Connectivity

If the instrument(s) are displayed in TekVISA Instrument Manager but not in the TekExpress Instrument
Bench, check the following:

®m  Only those instruments that respond to *idn? and *opt? queries successfully, are displayed in
Instrument Bench.

B Ensure that VXI-11 Server is running on the instruments.
If Instrument initialization fails during test sequence execution, do the following:

It is observed that GPIB communication with instrument over Tek-VISA layer is not initialized if in
TekVISA Instrument manager the search criteria is turned-off, even if a valid instrument is connected in
the network. It is necessary to turn ON the respective search criteria by opening the TekVISA Instrument
manager.

TestStand Run time Engine Installation

Managing multiple versions of TestStand installed on the system.

TekExpress installs TestStand version 4.2.1 runtime engine. If you have other versions, ensure that the
version shipped with TekExpress is active while working with TekExpress. You can do so by clicking
Start > Programs > National Instruments > TestStand 4.2.1 > TestStand Version Selector.

"2} TestStand Version Selector (4.2.1.83) 2 |[01/[X]

Current Active Yersion: 4.2.1

Select Wersion

Ingtalled TestStand wersions: Make Active
[

Path where installed:
C:%Program FilezhM ational InstrumentshT estStand 4.2.1

——
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Shortcut Keys

The following table lists the short cut keys to access the application:

Table 11: Keyboard shortcut keys

Menu Shortcut keys
File Alt+F
New Session Ctrl + N
Open Session... Ctrl+ 0O
Save Session... Ctrl + S
Save Session As Alt+F+A
Save Report As... Alt+F+R
Print Preview Report Alt+F+V
Print Report... Ctrl +P
Exit Ctrl + X
View Alt+V

Log Ctrl + L
Tools Alt+T
Instrument Bench Ctrl + |
E-mail settings Ctrl+E
Help Alt+H
TekExpress Help (F1) At+H+H
About TekExpress Alt+H+A
Activate License Alt+H+L
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A

About menu, 22
About TekExpress, 15
Acquire options, 32
Acquire parameters, 27
Acquire Parameters, 32
Acquire tab, 31
acquisition table, 32
acquisitions, 31
Activating license, 9
AFG Based Toggle, 43
Analyze parameters, 27
Application

exiting, 17

resizing, 16

starting, 16
Application overview, 15
Application summary, 15
AWG Based Toggle, 42

B

Before clicking Run, 11

C

Client, 59

Compliance mode, 26
Configure button, 25
Controlling the Server, 60
CPO Pattern Type, 48
CPO-CP1 Toggle, 40

CP1 Pattern Type, 48

D

Data storage, 35
Default directory usage, 7
Deskew

real time oscilloscopes, 23
Deterministic Jitter test, 54

Directory structure, 7
Dongle, 9

DPOJET, 6

DUT type, 24

E

E-mail Configuration, 21
E-mail Settings, 21

Exit, 18

Exiting the application, 17

F

File name extensions, 9
Filter selection, 38
Filters, 38

G

General parameters, 27
Global Controls, 17

Instrument bench, 19
Instrument Bench menu, 29
Instrument discovery, 30
Instrument initialization, 81
Interface, 59
Interface commands
ChangeDutld, 69
Connect, 63
Disconnect, 65
GetDutld, 68
LockSession, 66
Recall Session, 72
Run, 73
SaveSession, 70
SaveSessionAs, 71
Status, 75
Stop, 74
Transfer report, 76
UnlockSession, 67
Interface error codes, 79

K

Key features, 15
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LFPS Pattern Type, 47
Log file, 19

M

Mapping My TekExpress
folder, 12

Masks, 40

Menus
File, 18
Help, 22
Tools, 19
View, 19

Minimum System Require-
ments, 6

My TekExpress, 35

My TekExpress folder, 11

N

No Toggle, 44
Non VISA resources, 20

Index

Nonstandard waveform mask, 40

P

Parameters to configure, 26
Prerecorded Waveform, 31
Probes, 5
Programmatic interface, 59
Progress of analysis, 33
Proxy object

client, 62

remote, 61

R

Recipient Address, 21
Report

preview, 18

print, 18

save, 18
Report panel overview, 34
Required equipment, 53
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Resizing the application, 16
Retrieved instruments, 20
Run, 11

Run button, 17
Run button, 17

S

Safety Summary, v

Save
report, 18
session, 18

Scope Based Toggle, 40
SDLA software, 6
Selecting connected

instruments, 30
Server, 59
Session

new, 18

open, 18

save, 18
Session folder, 35
Set up diagram, 53
Shortcut keys, 83
Show MOI button, 25
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Show schematic button, 25
Signal Path Compensation
(SPC), 12
SMA Breakout Fixture, 5
SMTP Server address, 21
Software version, 22
Starting the application, 16
Supported Probes, 5
System requirements, 6

T

Technical support, 3
TekVISA instrument manager, 29
Test
configure, 26
report, 34
select, 24
Test limits, 28
Test method
DPOJET, 24
USB-IF, 24
Test parameters, 27
Test point, 25
Test point selection, 25
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Test related files, 35
TestStand client example, 80
Toggle

AFG based, 43

AWG based, 42

No toggle, 44

Scope based, 40
Troubleshooting

instrument connectivity, 81

TestStand Run-time Engine

installation, 81

U

Untitled session, 11

USB devices, 24

User defined filter file, 38
User defined mode, 26
Using filters, 38

vV

View scorecard, 34
Viewing connected
instruments, 29
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