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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

Use proper power cord. Use only the power cord specified for this product and certified for the country
of use.

Use proper voltage setting. Before applying power, ensure that the line selector is in the proper position for
the source being used.

Connect and disconnect properly. Do not connect or disconnect probes or test leads while they are
connected to a voltage source.

Ground the product. This product is indirectly grounded through the grounding conductor of the mainframe
power cord. To avoid electric shock, the grounding conductor must be connected to earth ground. Before
making connections to the input or output terminals of the product, ensure that the product is properly
grounded.

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.

The inputs are not rated for connection to mains or Category 11, 111, or IV circuits.

Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum
rating of that terminal.

Power disconnect. The power cord disconnects the product from the power source. Do not block the power
cord; it must remain accessible to the user at all times.

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.

Use proper AC adapter. Use only the AC adapter specified for this product.
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General Safety Summary

Do not operate in wet/damp conditions.
Do not operate in an explosive atmosphere.

Keep product surfaces clean and dry.

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.

CAUTION. Caution statements identify conditions or practices that could result in damage to this product
or other property.

Symbols and Terms on the Product

These terms may appear on the product:

B DANGER indicates an injury hazard immediately accessible as you read the marking.

B WARNING indicates an injury hazard not immediately accessible as you read the marking.
B CAUTION indicates a hazard to property including the product.

The following symbol(s) may appear on the product:

LU0 o

CAUTION  Protective GroundEarth Terminal . Mains DisconnectedMains Connected
Refer to Manual (Earth) Terminal Chassis Ground™ o E (Power) ON (Power) Standby
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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.

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

Conventions

The online help uses the following conventions:
B The term “DUT” is an abbreviation for Device Under Test.

®  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

F This icon identifies important information.
|
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Introduction Documentation

Table 1: Icon descriptions (cont.)

Icon Meaning
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.

Documentation

The following table lists the documentation that is available for the product and shows where you can
find it.

Table 2: Product documentation

Item Purpose Location
Online Help In-depth operation and Ul help.
User Manual (adapted from the In-depth operation and Ul help. [ ———
online help) .
W\i\/-\?v.Tektronix.com
Quick Start User Manual Provides operation and application [ ————
information.

www. Tektronix.com
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Introduction 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

®m  All instrument model numbers.

®  Hardware options, if any.

®  Probes used.

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

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

Application Specific Information

m  Software version number.

B Description of the problem such that technical support can duplicate the problem.

B If possible, save the setup files for all the instruments used and the application.

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

B [fpossible, 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:

B E-mail: techsupport@tektronix.com

B FAX: (503) 627-5695
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Getting Started Test Setup

Test Setup

Test Fixtures
The Tektronix fixtures used are:

®  TF-HEAC-TPA-KIT consisting of:

TF-HEAC-TPA-MAIN, Tektronix part number 863-0482-00
TF-HEAC-TPA-AP, Tektronix part number 863-0478-00
TF-HEAC-TPA-CP, Tektronix part number 863-0479-00

2 each TF-HEAC-TDR-AR, Tektronix part number 863-0480-00

2 each TF-HEAC-TDR-CR, Tektronix part number 863-0481-00

= TF-HDMI-TPA-CE (EDID board, Tektronix part number 8§78-0475-00), consisting of:
= EDID fixture PCBA
- EEPROM with HDMI 1.4 software
= Ribbon cable

®  TF-HDMID-TPA-KIT (required for HEAC testing of Type D devices) consisting of:
- Plug assembly

= 2 each Receptacle cable assembly

Oscilloscopes
The recommended oscilloscopes are:
B Tektronix DPO7000 Series Digital Oscilloscope

m  Tektronix DPO70000 Series, DPO70000B Series, DSA70000 Series, and DSA70000B Series Digital
Oscilloscope

B Tektronix MSO70000 Series Mixed Signal Oscilloscope

Probes

The recommended differential probes are:

B Tektronix P6247, P6248, P6330, or P7330 for Tektronix DPO70000 Series, DPO70000B Series,
DSA70000 Series, and DSA70000B Series Digital Oscilloscopes

m  Tektronix P6247, P6248, P6330, or P7330 for Tektronix MSO70000 Series Mixed Signal Oscilloscopes

B Tektronix P6330, TDP1000, TDP1500, or TDP3500 for Tektronix DPO7000 Series Digital
Oscilloscopes
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Getting Started Test Setup

The recommended single-ended probes are:

B Tektronix P6243 or P6245 for Tektronix DPO70000 Series, DPO70000B Series, DSA70000 Series,
and DSA70000B Series Digital Oscilloscopes

m  Tektronix P6243 or P6245 for Tektronix MSO70000 Series Mixed Signal Oscilloscopes
®  Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series Digital Oscilloscopes

6 TekExpress HEAC Automated Solution



Getting Started Test Setup

Arbitrary Waveform Generators

The recommended arbitrary waveform generators are:

B Tektronix AWGS5000 Series and AWG5000B Series
B Tektronix AWG7000 Series and AWG7000B Series

TekExpress HEAC Automated Solution 7
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Minimum System Requirements

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

Table 3: 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 ®  Microsoft Excel 2002 or above.

Microsoft Internet Explorer 6.0 SP1 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

Two USB ports (One USB port minimum).

PCI-GPIB or equivalent interface for instrument connectivity 2.

1 If TekExpress is running on an instrument having 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
DPO/DSA oscilloscope’s GPIB menu.
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Application Directories and Usage

Application Directories and Usage

The application directory and associated files are organized as follows:

=l | ) TekExpress
= [ 2) TekExpress HEAC
* ) AcP
|2 Bin
=l | ) Compliance Suites
= |5 HEAC
= ) HEAC-Receiver
| Commonfode-Rax
| Differential-Rx
|2 SingleMode-Rx
= ) HEAC-Transmitter
|20 CommoniMode-Tx
|Z) Differential-Tx
|20 SingleMode-Tx
|2 Daka Manager
|2 Data Storage
+ | ) Documents
+ | ) Examples
) 1cP
I Lib
| Report Generator
3 5cP
|3 Tools

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

Table 4: Default directory names and their usage

Directory names

Usage

Installbir\TekExpress\TekExpress HEAC

Contains the application and associated files.

TekExpress HEAC\ACP

Includes instrument and application specific
interface libraries of TekExpress.

TekExpress HEAC\Bin

Includes instrument and application specific
interface libraries of TekExpress.

TekExpress HEAC\Compliance Suites

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

TekExpress HEAC\Compliance Suites\HEAC

Includes the “HEAC-Receiver” and
“HEAC-Transmitter” folders.
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Table 4: Default directory names and their usage (cont.)

Directory names

File Name Extensions

Usage

TekExpress HEAC\Compliance Suites\HEAC\HEAC-
Receiver

Includes the “CommonMode-Rx", “Differential-Rx”,
and “SingleMode-Rx” folders.

TekExpress HEAC\Compliance Suites\HEAC\HEAC-
Transmitter

Includes the “CommonMode-Tx", “Differential-Tx”",
and “SingleMode-Tx" folders.

TekExpress HEAC\Data Manager
TekExpress HEAC\Data Storage

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

TekExpress HEAC\Documents

Includes the technical documentation for the
application.

TekExpress HEAC\ICP

Includes instrument and application specific
interface libraries of TekExpress.

TekExpress HEAC\Lib

Includes the miscellaneous libraries of TekExpress

TekExpress HEAC\Report Generator

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

TekExpress HEAC\SCP

Includes instrument and application specific
interface libraries of TekExpress.

TekExpress HEAC\Tools

Includes the miscellaneous libraries of TekExpress.

NOTE. Ensure that you maintain the directory structure and do not accidentally modify it.

File Name Extensions

10

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 The report file is saved in this format.
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How To Activate the License

You can directly activate the license from the menu. Select Help > Activate License. Enter the License

Key in the License Info dialog box.

You can also activate the license in another manner. Follow the steps below to activate the license:

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

% About Tektronix TekExpress HEAC

oI |
Tekironix

Tektronix TekExpress HEAC Solutions Version

Wiew Version Details

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

Wiew End-User License Agreement “

wivewy tektronix. com

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

%2 Version Details

Automation Framework,
TekExpreszs: 1.3.4.126
Instrument Bench: 1.1.2.66
Programmatic nterface : 1.1.2.73

Programmatic Interface Client ;1
[=- HEALC Compliance Saolution

[=- HEALC-Trangmitter
Differential-T=: 1.1.2.14
Commontode-Tw: 1.23.21
Singlebade-Tw 1 1.2.3.21

= HEALC-Receiver
Differential-Rx : 1.1.216
Commontdode-R=: 1.1.2.15
SingleMode-Fx:1.1.2.15

J.274

——

How To Activate the License

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 HEAC Automated Solution
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W& TekExpress HEAC End-User License Agreement

TEETRONE SOFTWARE LICEMSE AGREEMENT

THE EMCLOSED OR ACCOMPANYING PROGRAM |5 FURMISHED
SUBJECT TO THE TERMS AMD COMDITIONS OF THIS AGREEMENT.
USE OF THE PROGRAM 1N aMY MARNKER, DOWNLOADING AMD
UMPACKING THE PROGRAM FROM ITS COMPRESSED STATE OR
IMSTALLING THE PROGRARM FROM & CD */ILL BE CONSIDERED
ACCEPTAMCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE
MOT ACCEPTABLE, THE UNUSED PROGRAM AMD ANY
ACCOMPANYING DOCUMENTATION SHOULD BE RETURMED
PROMPTLY TO TEKTROMIX FOR & REFUND OF &N LICEMSE FEE
PAID FOR THE PROGRAM.

DEFIMITIONS.
"Program” means the saftware progran accompanying this Agreement.

"Customer means the perzon or organization that downloaded the
Frogram or ko whom the Program was othenwise furnished by Tektraniz,

Frirt Cloze

Before You Click Run

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.

Before You Click Run

12

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

®  \My Documents\My TekExpress

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

directory structure and do not accidentally modify it.

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.

B \My Documents\My TekExpress\HEAC

m  \My Documents\My TekExpress\HEAC\Untitled Session. Every time the HEAC. exe is
launched an Untitled Session folder is created under HEAC folder. The Untitled 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.
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Getting Started Before You Click Run

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).

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

NOTE. Map the X: drive only when TekExpress is not running on an oscilloscope. Map the X: drive
between the oscilloscope and personal computer or the laptop computer on which TekExpress is running.

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

1. Map (see page 13) the shared My TekExpress folder as X: (X drive) on all the instruments used
in test setup running Microsoft Windows Operating System. This share folder is used to save the
waveform files or any other file transfer operations.

2. Right click the My TekExpress folder and open the Properties dialog box. Select General tab and
then Advanced. In the Advanced Attributes window, ensure that the option Encrypt contents to
secure data is NOT selected. Click here (see page 14) to view the picture.

3. Ensure that all the required instruments are properly warmed up, Signal Path Compensation (SPC) (see
page 14) is performed, followed by cable deskew.

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\
John’s 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 HEAC Automated Solution 13



Getting Started
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Before You Click Run

Choose the settings you wank For this Folder

Wwhen vou apply these changes vou will be asked iF you want the
changes to affect all subfolders and Files as well,

Archive and Index attributes

[JFolder is ready For archiving

For Fast searching, allow Indexing Service ko index this folder

Campress or Encrypt attribukes

[[Jcompress contents ta save disk space

@crypt contents to secure data Details
I Ok ] [ Cancel ]
| |
l 0k ] [ Cancel ] Spply

You can find SPC by following the steps below:
1. On the oscilloscope main menu, click Utilities menu.

2. Click Instrument Calibration option.
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Application Overview

TekExpress is the Tektronix Compliance Test Automation Framework, developed to support current and
future test automation needs of customers. Developed using National Instruments’ TestStand, TekExpress
leverages on the capabilities of the Microsoft .NET framework.

TekExpress HDMI Ethernet Audio Return Channel (HEAC) addresses the testing and compliance needs
of HEAC and HEAC /CTS1.4, and provides the following features:

m  Reliable testing

Conformance to HDMI 1.4 (HEAC) standards and test specifications CTS 1.4 ensures reliable
results

Accurate Transmitter (Tx), Receiver (Rx), and violation testing ensures reliable tests
Sophisticated measurement techniques eliminate errors in jitter measurements

Closed loop measurements eliminate non-linearities of test setup enables precise testing
Significantly reduced test times for Sink and Audio tests

Optimal setups ensure accurate results

m  Fast testing

Remote control of signal sources automates Source and Sink tests and reduces test times
One-button selection of multiple tests ensures faster testing

Automatic mask fit, measurements, and Pass/Fail notification delivers quick results

Test margins and statistical information aid analysis to help find answers quickly

One-button csv-format summary and MHT report saves time

®  Complete testing

Wide range of tests for Source and Sink devices enables complete validation

Complete compliance solution with a test fixture and signal sources

TekExpress HEAC Automated Solution 15
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Starting the Application

To start the application, do one of the following:

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

/4
Double click the icon ‘/"/' on the desktop.

If you have previously saved a session, double-click the session file stored under My
TekExpress\HEAC.

When the application is launched it displays the splash screen providing launch information.

. Nifeststend

Automated Solutions

NOTE. If the application was not terminated properly during the last use, a dialog box asks 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

previous size, select % d in the Windows task bar.
To maximize the application, click . To restore it to previous size, click on the application
title bar.
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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.

DUTID | DUTOD1

Table 5: Controls and Functions

Control name

ey e

Function

DUT

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.

g

This indicates whether your PC has enough memory to run
and test a measurement.

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

TekExpress HEAC Automated Solution
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File Menu

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 recent setups.
Print Preview Report Previews the report before printing.
Print Report Opens the Windows “Print” dialog box.
Exit Closes the application.

View Menu

18

Click File on the application menu bar.

File | Wiew  Tools  Help

Mew Session Chel+M
Dpen Session Chrli
Save Session Chrl+5

Save Session As

Recently Recalled Setup 3

Print Preview Report Chel4Y
Print Repaort Ckel4+P

Ezxit Chrl+

The File menu has the following selections:

File Menu

Click View on the application menu bar.

Wiegwy | Tools  Help

Log Chrl+L

The View menu has the following selection:

Menu Function

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

Click Tools on the application menu bar.

Tools | Help

Instrument Bench Chrl+I

E-rnail Settings CLrl+E

The Tools menu has the following selection:

Menu Function
Instrument Bench Opens a dialog box showing the list of instruments attached to the test setup.
E-mail Settings Opens a dialog box showing the 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:

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

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

8 TekExpress Instrument Bench

Search Criteria %

[ LaN GPIB [ Serial TekVISA 300 |s
Timeout

[] TekLink [ use ] w1 [] Non - VISA Resources

Retrieved Instruments (4)

Connection  Resowce SeralHo Dptions Resource Addess

VISAGFIB DPO72004 BO010436 201 GPIBO:T:INSTR

VISA-GFIB AwGETI02 EO010150 1. GPIB0:7:INSTR

VIS&-GPIB MODEL SYSTEM 46 0986116 GPIBO:11:INSTR

VISAGFIB DPO72004 BO010436 201 GPIBE:T:INSTR

Last Updated February 12, 2008 19:12:41 &

TekExpress HEAC Automated Solution 19



Operating Basics

Tools Menu

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

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

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

m  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 6: Retrieved resources properties in the Instrument Bench window

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

Table 7: 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
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:

B Recipient E-mail Addresses. For example, User@domain.com.

B Sender’s Address.

B SMTP Server address of the Mail server configured at the client location.

20

TekExpress HEAC Automated Solution



Operating Basics Tools Menu

NOTE. The application will not send an e-mail notification if any of these fields are left blank or you do
not save the settings.

W& Email Settings

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 Port Maimurm Email Size (MB]
Mumber of Attempts to Send Timeout

[] E-Mail Test Results ‘When Complete or on Ermor W & “

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

NOTE. The Analysis Screenshot option is not yet functional.

TekExpress HEAC Automated Solution
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Help Menu

22

Click Help on the application menu bar.

Help

TekExpress Help F1

About TekExpress

Activate License

The Help menu has the following selections:

Selection

Help Menu

Description or Function

TekExpress Help

Displays TekExpress Help (F1).

About TekExpress (see page 11)

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

Activate License

Displays a dialog box to enter the license key.
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Set Up the Switches on the HEAC-TPA-MAIN Fixture

Set Up the Switches on the HEAC-TPA-MAIN Fixture

The following diagram shows the fixture configuration switches on the HEAC-TPA-MAIN fixture.

JI(HEACH) | SINK Test | SOURCE Test | EE J3(HEACH)
JP1
- - u[=L g -
TP1|C HEACH JP1/JP3]JP2/JP4
:gﬁg o
TP2[C | SINK Test | SOURCE Test | 5] On On
GND +5 Off | Off
2| CF—
] S - 93 ]
J2(HEACY) [ J5-07 [ J5-J6]J6-J7 | [00]JP4
JA(HEAC-)
JB(HEAC-TPA-XP)
2 »=]J5(EDD)
o o J7(CDCICEC Cont)
0 [J5-J7 LPD Lo |J5-J7 LPD Hi] g
- 85| — 0
o - o
[SINK Test | SOURCE Test |
| SINKTest|SOURCE Test | s3] —— [5o] S
S7 >
- [SOURCE Test & J8+5V]ELSE | - 5
+
s S 1| ey

The following table shows the switch settings to configure on the HEAC-TPA-MAIN fixture.

Table 8: HEAC-TPA-MAIN switch setup

+

Test ID Description DUT frf)r\r: S1 S2 S3 S4 S7

5-1 Differential Mode Source J6, J8 Right Right Right Left Right
Operating DC Sink J8 Left Left Left Right Left

5-210 5-5 Differential Mode Source J6 Right Right Right Right Right
Transmitter Sink J8 Left Left Left Right Left

5-6 t0 5-10 Common Mode Sink J8 Left Left Left Right Left
Transmitter

5-11105-15 Single Mode Sink J8 Left Left Left Right Left
Transmitter

5-16 Differential Mode Source J6 Right Right Right Right Right
Receiver Sink J8 Left Left Left Right Left

TekExpress HEAC Automated Solution
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Table 8: HEAC-TPA-MAIN switch setup (cont.)

+5V
Test ID Description DUT from S1 S2 S3 S4 S7
5-17 Common Mode Source J6 Right Right Right Right Right
Receiver
5-18 Single Mode Receiver Source J6, J8 Right Right Right Left Right
5-19 Common Mode Source J6, J8 Right Right Right Left Right
Operating DC Voltage
5-20 Single Mode Operating Source J6, J8 Right Right Right Left Right
DC Voltage

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture

The following diagram shows the fixture configuration jumpers on the HEAC-TPA-MAIN fixture.

JI(HEACH) | SINK Test | SOURCE Test | EE J3(HEACH)
JP1
- =15 g -
GND
TP1|C HEACH JP1/JP3]JP2/JP4
:Eﬁg_* o
TP2[C | SINK Test | SOURCE Test | 5] On On
GND +5 Off | Of
] > - BB ]
[00|JP4
J2(HEACY) [ J5J7 [ J5-06[J6-J7 | H(HEAC)
JBHEACTPAXP)
> o >[5 J5(EDID)
o o J7(CDCICEC Cont)
0 [J5-J7 LPD Lo |J5-J7 LPD Hi] g
- 85| — 0
o - o
[SINK Test | SOURCE Test |
| SINKTest|SOURCE Test | s3] —— [5o] S
S7 >~
- [SOURCE Test & J8+5V]ELSE | -~ 5
s4 8 . B
o TP4 E GND
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The following table shows the jumper settings to configure on the HEAC-TPA-MAIN fixture.

Table 9: HEAC-TPA-MAIN jumper setup

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture

Signal source

Termi- output

Test ID Description nation impedance JP1 JP2 JP3 JP4

5-1t05-5 Differential Mode 50 Q ON OFF ON OFF
Transmitter

5-6 t0 5-10 Common Mode 50 Q ON OFF ON OFF
Transmitter

5-11to 5-15 Single Mode 55Q OFF OFF OFF OFF
Transmitter

5-16 Differential Mode 110 Q OFF OFF OFF OFF
Receiver 100 Q ON OFF ON OFF

90 Q ON ON ON ON

5-17 to 5-19 Common Mode 50 Q ON OFF ON OFF
Receiver

5-18 t0 5-20 Single Mode 55Q OFF OFF OFF OFF
Receiver

TekExpress HEAC Automated Solution
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Select the Test(s)

The application tests HEAC transmitter and receiver devices for compliance. Use the Select panel
to select, configure, and run the tests.

‘f TekExpress HEAC Automated Solution (Untitled)*

Fle  Wew Tools Help

Select | Acquie | Anapzs | Report |

Select Device Select Test Suite Version

@ HEAC-Transmitter @ Differential-Tx CTS 1.4 v
O HEAC-Receiver ) CommonMode-Tx
C SingleMode-Tx

Test Description
HEAC Transmitter : Differential Tx CTS 1.4 . - . -
This test confirms that the Operating DC Voltage in
P [E Differential Mode on the HEAC +/- lines of the
G UeEillor Source/Sink DUT device are within the specified
51 Operating limits. refer 5.1 section of CTS for more details.
5.2 Jitfer Mé
53 Rise-Fall Tine
5.4 HighLow Center Level
[0 | Template Test (Informative]
TekExpress launched successfully, Tektronix*
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This panel provides the following functions:

Select Device

Select the Device type. The test suite options will be automatically updated according to the selected
device.

Select Test Suite

The application allows you to select a subset of tests to execute, such as Differential-Tx and Differential-Rx.
Based on the selected test suite, different measurement lists will be populated and can be configured.

Version

Select the appropriate version. For example, CTS 1.4.
The table has the following two columns:

B Select: Include or exclude any test for analysis.

B Test Name: Displays the name of the test.

NOTE. If any of the check boxes in the Select column is grayed, you cannot make any changes. It implies
that the test is mandatory.

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

Table 10: Button controls on the Select panel

Button Description
i . Opens the configuration panel for the selected test.
: Opens the equipment setup diagram for the selected test. This is useful
TR if you want to verify the test setup before running the test.
Selects all tests in the table.

Deselects all tests in the table.
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Configure and Run the Test(s)

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.

W& Configuration Panel

Configuration for HEAC-Transmitter - Differential-Tx CTS5 1.4

Parametes | Value

Feal Time Scope DSA72004 [ TCPIP:192.158.97.89:INSTR )
DUT Signal connected ta Real Time Scope at CH1

Minimum zignal threshald [mi] 300

Acquire  Analyze | Limits Comments

Configuration for 5.2 Jitter MAX

Acquire Type Parameler Value »
WYertical Scale [mi-Div) 20
Vertical Pozition kel

N Vertical Qffzet(V] il

MLT-3 Positive Jitter - -
Harizantal Scale (nSec-Div) 4
Horizantal Pasition [%) 50
Fecord Length 2000
Wertical Scale [my-Div) 20

(%) Compliance Mode

() User Defined Mode Eiiiili Apply %

|

Default Settings

In the Configure panel, you have the following options:

Choose to run the tests in Compliance or User Defined Mode.

Reload compliance mode values.

Change the parameters associated with the configuration of acquisition.
Change the parameters associated with analysis configuration.

Change the test limits in User Defined Mode.

The upper part of the Configure panel has editable parameters that are common for all the tests under the
selected test suite. These parameters allow you to:

Select the appropriate instrument.

Specify the channel to which you are connecting the signal.

The lower half of the Configure panel has test-specific parameters.

28
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Configure and Run the Test(s)

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 11: Test parameters

Parameters to configure

Description

Acquire

Acquire | Analyze = Limits Comments

Shows the various parameters
related to acquisition of a selected
test. These parameters can vary
from one test to another.

Acquire Type Parameter Yalue
Wertical Scale [mi-Div] 20
“ertical Position A
Wertical Offzet(V] o
MLT-3 Positive Jitter -
Harizantal Scale [nSec-Div] 4
Horizontal Position (%] a0
Recard Length 2000
Wertical Scale [mi-Div] 20
Analyze Shows the default analysis
parameters for the selected test.
Acquire | Analyze = Limits = Comments
Parameter Value
Camm Trigger D ata Level Positive [mv)] 100
Camm Trigger D ata Level Negative [mb] -100
Carmm Trigger Standard 100BASE-TA
Camm Trigger Coding MLT3
Camm Trigger Type DATA,
Camm Trigger Bit Rate (Mbps) 125
Limits Applies to a specific test. It shows
the measurement limits using
Acquire  Analpze = Limits Comments different types of Comparisonsl
Detalds Valuel Compare String Value2
Pozitive Pulzes JIT - [he] 1.4 LT [<] 1]
Megative Pulzes JIT A [ne] 1.4 LT [<] 1]

Comments

Acquire = Analpze = Limits Comments

Enter a comment up to 256
characters long for the selected
test.

TekExpress HEAC Automated Solution
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Table 11: Test parameters (cont.)

Parameters to configure

Configure and Run the Test(s)

Description

Compliance settings

L

Restores the compliance settings.

ekl

Accepts all changes that you made.

———

Dismisses the dialog box and does
not apply changes.

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

Refer to the following table for different test limit comparisons:

Table 12: 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

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

GELE(>= =<) Greater than or equal to and Less than or equal to
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View and Select Connected Instruments

Viewing Connected Instruments

The Tools > Instrument Bench menu item is used to discover connected instruments that are required for
the tests. The application uses TekVISA to discover the connected instruments. Once the operation 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.

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

¥ TekExpress Instrument Bench EJ|E\E|

Search Criteria %

[ LAN GPIB [ Serial TekVISA 300 |s
Timeout

[] TekLink [1 use 1wl [] Mon - VISA Resources

Retrieved Instruments (4)

Connection  Resouwce Sernal Mo Dptions Resource Address

VISA-GFIB DPO72004 BO10436 2040 GPIB0:T:IMNSTR

VISA-GPIB A G702 Booan .. GPIBO:7IMSTR

VIS&-GFIB MODEL SYSTEM 46 03986116 GPIBD:11:INSTR

VISA-GFIB DPO72004 BO10436 2040 GPIBE:T:INSTR

Last Updated February 12, 2008 19:12:41 Eiii

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 the operation.

If you choose Non-VISA resources, all the instruments supported by TekExpress but not communicating
over the VISA layer can be searched.
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Use Prerecorded Waveforms for Analysis

Selecting Connected Instruments

You can view the connected instruments in the Configuration panel. The upper half of the panel displays
the general parameters for the tests under the selected test suite.

Choose the instruments from the drop-down list as shown in the following figure:

Configuration for HEAC-Trangmitter - Differential-Tx CTS 1.4
 Parameter | Value
Fieal Time Scope DSA72004 [ TCPI 92.158.97 89::INSTR ) n
TSR R T it [ TCR .
D5A70804 [ TCRIP:192.158 9617 =
Minirum signal thieshald [m]) DEAT0R04 [ TOPIP:192. 158 97 124 NSTH | v
Configuration for 5.2 Jitter MAX
Acquire  Analpze = Limits Comments
Acquire Type j | Parameter ~ Value 5
Verlical Scale [mv-Div] 20
ertical Position -5
o WVerltical Dffzetly] 0
MLT -3 Paositive Jitter -
Huorizontal Scale [nSec-Div] 4 5
Harizontal Position (%] B0
Record Length 2000
Vertical Scale [mY-Div] 20 3
© Compliance Mode Default Settings
() User Defined Mode i e . ﬁi

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

Use Prerecorded Waveforms for Analysis

32

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 gets
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.

Prerecorded waveforms are available only for Differential Receiver analysis.

NOTE. You can use prerecorded waveforms only when a session is saved.
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Use Prerecorded Waveforms for Analysis
Column name Function
Acquisition Acquisition Name
Test Name of the tests performing acquisitions. One or more test can perform the
same acquisitions.
Status Test acquisition status of the running test passed at intervals.
Waveform File(s) Prerecorded waveform files of unique acquisitions. Select waveform files by

selecting browse on individual cells. This allows you to select any waveform file
using the standard file open window.

The following Acquire source options are available:

m  Use Prerecorded 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).

B Acquire Step by Step: Selecting this 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 is displayed in the acquisition table.

When you select “Use PreRecorded Waveform Files”, the first column shows the waveform type and the
second column shows the tests that use that waveform type for analysis. The following guidelines help you
determine the correct prerecorded waveform for each test to be performed.

TIP. Select "Show Acquire Parameters" to verify the acquire parameters and the corresponding waveform.

The following is a list of prerecorded reference waveforms supplied with the application:
Location: \MyTekExpress\HEAC\<SessionName>\<DUT ID>\<yymmdd_hhmmss>
Naming convention: <Acquire_Type><Trial_Number><Test_Name>.wfm
Waveform files:

B ARPandPingResponseQwCC.wfm

B ARPandPingResponse3CMHigh.wfm

m  ARPandPingResponse2CMHigh.wfm

B ARPandPingResponselCMHigh.wfm

B ARPandPingResponseOCMHigh.wfm

B ARPandPingResponselClockLow.wfm
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B ARPandPingResponseOClockLow.wfm

B ARPandPingResponseOClockHigh.wfm

B ARPandPingResponseOAmplitudeLow.wfm

B ARPandPingResponseOAmplitudeHigh.wfm

B ARPandPingResponseONominal.wfm

B  ARPResponseTrial0.wfm

View the Progress of Analysis

View the Progress of Analysis

You can view the progress of the analysis in the Analyze panel. The result value is updated when the
analysis of each test is complete.

¥ TekExpress HEAC Automated Solution (Untitled)*

Fle  Yiew Taools

Help

DUTID |DUTOM

Select Acquire Analyze Feport
HEAC-Transmitter : Differential Tx CTS 1.4 Show Pass i Fail
TestHame Status Low Limi Measured Value High Limit Margn Pass/Fail Status
) 38Y 3.9536 4.4y 0.4464, 0.3536
5.1 Dperating DCYolt |Completed W Pass
38V 4.0254 4.4y 0.374E, 0.4254
) 11111 1.4n5 0.2689
.2 Jitter Mk Completed v Pass
- 0.9943 1.4n5 0.4057
3Ins 5.0302 5nS 20302, -0.0302
3ns 5.0204 5n5 20208, -0.0205
5.3 Rize-Fall Time teasuring Negative
ans BnS W
an3 fn3
180 miv 220 miv
5.4 High-Law-Center 220 mif ToBe Started -180 my ToBe Started b,
4 | =
111042009 241 PM::Clearing all acquisitions .
111042009 241 PM::Rezetting measurement statistics B Dl it
1141042009 241 PM::Setting annotation for measurement number; 2 Auto Seroll
1141042009 241 Phd::\w siting for triger, tigger state . acquisitions 0
1141042003 2:47 PM:write: ACQine:STATE RUN  Clearal
1141042009 2:41 P\ aiting for triger, tigger state . acquisitions 0 a2
< g | S—
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Analysis Table

The table contains the following:

®  The test

name.

B The status of the tests that are being run.

B The measured, limit, and margin values of the tests.
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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: The status messages are scrolled automatically.
m  Clear All: Clear all status messages in Status Window.

B 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.

View the Report

After the analysis, the application automatically generates a report is which is shown in the report panel.
The report shows the results of the tests, including device information and the pass/fail status of each test.

The Report View Area contains an HTML version of the report template. You can select any area of the
report and copy it to the clipboard to make it available to other application.
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5.1 Operating DC Voltage
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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\HEAC\Untitled Session.

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

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

WARNING. Do not save a session named “Untitled” 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.

The following image shows the directory structure for saved sessions:

= ged My TekExpress
= |5 HEAC
= ) TestingWw'Oalgo
= [ puToOL
4 () 20090529_035356
Iy 20090529_041632
|20 Untitled Session
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Select a Differential Mode Transmitter Test

In TekExpress, the Select panel allows you to select and configure the transmitter tests.

1. Launch TekExpress HEAC.

A

Enter the DUT ID in the field provided.

Select the device as HEAC-Transmitter.

Select the Test Suite as Differential-Tx. The version is already selected as CTS 1.4,

Select a test from the list: Operating DC Voltage, Jitter MAX, Rise-Fall Time, High-Low-Center

Level, Cycle Time and Template Test (Informative).

NOTE. All differential mode transmitter tests, except the Template Test, are selected by default. To select a
particular test, click Deselect All, and select the required test from the list.

Make Connections for a Differential Mode Transmitter Test

For all differential mode transmitter signal tests except the Operating DC Voltage test, you need the

following equipment:

Resource

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Probe

Tektronix P6247, P6248, P6330, or P7330 for a DPO70000
Series, DPO70000B Series, DSA70000 Series, DPO70000B, and
MSO70000 Series Digital and Mixed Signal Oscilloscope

Tektronix P6330, TDP1000, TDP1500 or TDP3500 for a Tektronix
DPO7000 Series Digital Oscilloscope

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT

50 Q SMA Terminators

Any terminator that meets the following requirements:
B 50 Q impedance + 1% or better

B Connects directly to the SMA female connector

DUT An HEAC sink or source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

TekExpress HEAC Automated Solution
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How To Make Connections for a Differential Mode Transmitter Test

Connect the equipment as shown in the following diagram:

DPO7000 or
DPO/DSA70000/B CEC/CDC controller
Ch1 o :l
| — —T ¥
*Use only for SINK DUT test
Power supply . )
~«— Differential probe
_ ~<—HDMI cable
~

7

CEC/CDC control port

50 ohm terminators

. ©
SouBCSZI_Smk D @j

©

HEAC-TPA /

plug adapter

\ HEAC-TPA main

NOTE. To view the equipment setup diagram, click the Show Schematic button.

NOTE. This equipment setup diagram and connections are the same for all differential transmitter tests
except the Operating DC Voltage test.

Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.
Connect the HEAC-TPA plug board to the HEAC connector of the Source/Sink DUT.
Connect the 50 Q SMA terminators to the HEAC-TPA main board.

Lol

Connect a differential probe to the HEAC= differential signal probe point on the HEAC-TPA main
board.
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5. Ifyou are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch
S7 to the left (Off position) on the HEAC-TPA main board.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test.
Activate the +4 V bias by using the +5 V power from the Source DUT. Set switch S7 to the right
(On position) on the HEAC-TPA main fixture.

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

6. Activate the HEC transmission on the HEAC Source/Sink DUT using the CEC/CDC Controller.

Configure and Run a Differential Mode Transmitter Test

To configure a differential mode transmitter test, do the following:
1. In the Select panel click Configure.

2. In the Configure panel, select either Compliance Mode or User Defined Mode. In the User Defined
Mode, you can modify the test parameters but you will no longer be testing against the compliance
standards. In the Compliance Mode, you cannot modify any of the parameters.

Configure the following general parameters that are common for transmitter tests.

Table 13: General parameters for transmitter tests

Parameter Description
Real time scope Select the oscilloscope to connect to.
DUT signal connected to real time scope at Select the oscilloscope channel to which the DUT signal

is connected.

Minimum signal threshold (mV) Specify the minimum signal threshold value, in mV, for
signal validation.

NOTE. In the Compliance Mode, none of the acquisition and analysis parameters are editable.

3. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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Make Connections for the Operating DC Voltage Test

40

For a differential mode transmitter operating DC voltage test, you need the following equipment:

Resource

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Probe

Tektronix P6247, P6248, P6330, or P7330 for a DPO70000
Series, DPO70000B Series, DSA70000 Series, DPO70000B, and
MSO70000 Series Digital and Mixed Signal Oscilloscope

Tektronix P6330, TDP1000, TDP1500, or TDP3500 for a Tektronix
DPO7000 Series Digital Oscilloscope

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT

DUT An HEAC sink or source device

50 Q SMA Terminators Any terminator that meets the following requirements:
= 50 Qimpedance * 1% or better
m  Connects directly to the SMA female connector

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability
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Make Connections for the Operating DC Voltage Test

Connect the equipment as shown in the following diagram:

DPO7000 CEC/CDC
or
DPO/DSA70000/B Controller

Ch1 Ch2

° ]
[— — - /
> Single-ended probes
DC power supply »”
- ~ ) ~—HDMI cable

CEC/CDC control port

© | ; HEAC+/
) TP1 50 ohm
SouE)cS[rSmk @@j szgm) TP3 terminators
— J6 -
HEAC-TPA / \ HEAC-TPA main

plug adapter

Make connections as follows:

1.

2
3.
4

Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.
Connect the HEAC-TPA plug board to the HEAC connector of the Source/Sink DUT.
Connect the 50 Q SMA terminators to the HEAC-TPA main board.

Connect the first single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on
the HEAC-TPA main board, and the second single-ended probe from Ch2 to the HEAC- probe point.

If you are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch
S7 to the left (Off position) on the HEAC-TPA main fixture.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test, and
use +5 V power from the DC Power Supply. Set switch S7 to the right (On position) and switch S4 to
the left (Off position) on the HEAC-TPA main fixture.
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NOTE. Do not use +5 V power from the Source DUT.

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

6. Connect and configure the DC Power Supply to supply +5 V to the HEAC-TPA main board.
7. Power on the Source/Sink DUT.

8. Activate the HEC transmission capability for the HEAC Source/Sink DUT using the CEC/CDC
controller.

Configure and Run the Operating DC Voltage Test

To configure and run the operating DC voltage test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for DC Voltage HEAC+line and
DC Voltage HEAC—line. The following table lists the compliance mode values and the permitted
range of values.

Table 14: Acquisition parameters for the operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV-Div) 200 100, 200, 400

Vertical Position 0 Do not change

Vertical Offset (V) Auto Auto, 2, 4, 6

Horizontal Scale (us) 10 5,10, 20

Horizontal Position (%) 50 50, 70, 90

Record Length 2500000 1250000, 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

4. Click Analyze. Configure the following analysis parameters:
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View

Table 15: Analysis parameters for the operating DC voltage test

Analysis of the Operating DC Voltage Test

Permitted user defined mode

Parameter Compliance mode values

Edge Trigger Level (V) 4 2,4,6

Edge Trigger Slope Positive Positive, Negative

5. Click Limits to view and change the DC Voltage HEAC+line and DC Voltage HEAC-line values

and the compare string.

6. Click Comments to enter comments. The comments are shown in the test report.

7. Click Apply to effect the changes, and then click Close.

8. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

9. Follow the on-screen prompts and the schematics to change the setup.

View Analysis of the Operating DC Voltage Test

Click Analyze to view the analysis of the operating DC voltage test.
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Configure and Run the Jitter MAX Test
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To configure and run the jitter max test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for MLT3 Jitter. The following
table lists the compliance mode values and the permitted range of values.

Table 16: Acquisition parameters for the jitter max test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV-Div) 60 30, 40, 60
Vertical Position 0 Do not change
Vertical Offset (V) 0 Do not change
Horizontal Scale (nSec-Div) 10 0,5,10
Horizontal Position (%) 50 50, 70, 90
Record Length 1000 500, 1000, 2000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. View and change the following analysis parameters:

NOTE. In the User Defined Mode, adjust the oscilloscope settings and use those settings to perform
the measurements.

Table 17: Analysis parameters for the jitter max test

Parameter Compliance mode
Comm Positive Trigger Data Level Positive (mV) 100

Comm Negative Trigger Data Level Negative (mV) -100

Comm Trigger Standard 100BASE-TX
Comm Trigger Coding MLT3

Comm Trigger Type DATA

Comm Trigger Bit Rate (Mbps) 125

4. Click Limits to view and change the Positive Pulses JIT-MAX, the Negative Pulses JIT-Max values
(in ns), and the compare string.
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5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Jitter MAX Test

Analysis for Jitter MAX Test

Click Analyze to view the analysis of the jitter max test.

\% TekExpress HEAC Automated Solution (Untitled)®

File  Wiew Tools  Help

DUTID |DUTOM |

Select Acquire Analyze Report

HEAC-Transmitter : Differential-Tx CTS 1.4

Test Hame Stalus Low Limi Meazured Value High Limit Margn Pasz/F al Stahus
) ) - 1.21+Jitter 1.4n5 0.15
5.2 Jitter b Completed 5.2 Jitter - " Pass
- 1.2501-Jitter 1.4n5 0.1433

74312009 12:31 PM::Setting S ampling A ate to 25000000000
F43/2009 12:31 PM::Set Sampling R ate: 25G5 /5

|

Dizplay Status

F431/2009 12:31 PM::Setting record length to-5000 &uta Scroll
7431/2009 12:31 PM::Set record length te-5000
743142009 12:31 PM:white: CH1:BAN dwidth S00E +6 . Cleardll
743142009 12:31 PM::Generating Tek Report
743172009 12:31 PM::Opering MS-Excel - SaveStaus
43122009 12:31 PM:wiritting results for 5.2 Jitker kas v
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi
TekExpress launched successfully, 'Ihku‘]nix"

Configure and Run the Rise-Fall Time Test
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To configure and run the rise-fall time test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for MLT3-Positive Rise,
MLT3-Positive Fall, MLT3-Negative Rise, and MLT3-Negative Fall. The following table lists the
compliance mode values and the permitted range of values.

Table 18: Acquisition parameters for the rise-fall time test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV-Div) 60 40, 60, 80
Vertical Position 0 Do not change
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Table 18: Acquisition parameters for the rise-fall time test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Horizontal Scale (nSec-Div) 20 10, 20, 50
Horizontal Position (%) 70 50, 70, 90

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

NOTE. In the User Defined Mode, adjust the oscilloscope settings and use those settings to perform
the measurements.

Table 19: Analysis parameters for the rise-fall time test

Permitted user defined mode

Parameter Compliance mode values

Serial Trigger Positive Data Level 100 Do not change
(mv)

Serial Trigger Negative Data Level -100 Do not change
(mv)

Serial Trigger Pattern for Positive 0000000001111 Do not change
Pulse

Serial Trigger Pattern for Negative 11111111100000 Do not change
Pulse

Serial Trigger Clock Source R Clk Ch3, Ch4, R Clk
Serial Trigger Standard 100BASE-TX GB Ethernet, 100BASE-TX
Serial Trigger Coding NRZ Do not change
Serial Trigger Bit Rate (Mbps) 125 Do not change

4. Click Limits to view and change the Rise time positive pulse signal, Rise time negative pulse signal,
Fall time positive pulse signal, and Fall time negative pulse signal values (in ns) and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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Click Analyze to view the analysis of the rise-fall time test.
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Configure and Run the High-Low-Center Level Test

To configure and run the High-Low-Center level test, do the following:

1. In the Select panel, highlight the test and click Configure.

2.

Select the User Defined Mode to configure the following parameters for MLT-3 High Level, MLT-3

Mid Level, and MLT-3 Low Level. The following table lists the compliance mode values and the

permitted range of values.
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Table 20: Acquisition parameters for the high-low-center level test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV-Div) 60 40, 60, 80
Vertical Position 0 Do not change
Horizontal Scale (nSec-Div) 20 10, 20, 50
Horizontal Position (%) 70 50, 70, 90

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

NOTE. In the User Defined Mode, adjust the oscilloscope settings and use those settings to perform
the measurements.

Table 21: Analysis parameters for the high-low-center level test

Parameter Compliance mode
Window Trigger Upper Data Level-High Level Voltage (mV) 250

Window Trigger Lower Data Level-High Level Voltage (mV) 150

Window Trigger Upper Data Level-Low Level Voltage (mV) -150

Window Trigger Lower Data Level-Low Level Voltage (mV) -250

Window Trigger Upper Data Level-Center Level Voltage (mV) 50

Window Trigger Lower Data Level-Center Level Voltage (mV) -50

Window Trigger Width (nSec) 80

4. Click Limits to view and change the (Vep) High level voltage, (Ven) Low level voltage, (Vec) Center
level voltage values (in mV), and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for High-Low-Center Level Test

Click Analyze to view the analysis of the high-low-center level test.
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Configure and Run the Cycle Time Test
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To configure and run the Cycle Time test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for MLT-3 Positive Cycle and
MLT-3 Negative Cycle. The following table lists the compliance mode values and the permitted

range of values.

Table 22: Acquisition parameters for the cycle time test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV-Div) 60 40, 60, 80
Vertical Position 0 Do not change
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Table 22: Acquisition parameters for the cycle time test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Horizontal Scale (nSec-Div) 20 10, 20, 50
Horizontal Position (%) 70 50, 70, 90

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

NOTE. In the User Defined Mode, adjust the oscilloscope settings and use those settings to perform
the measurements.

Table 23: Analysis parameters for the cycle time test

Permitted user defined mode

Parameter Compliance mode values

Serial Trigger Positive Data Level 100 100

(mv)

Serial Trigger Negative Data Level -100 -100

(mv)

Serial Trigger Pattern for Positive 0100010001000 Do not change
Pulse

Serial Trigger Pattern for Negative 1011101110111 Do not change
Pulse

Serial Trigger Clock Source R Clk Ch3, Ch4, R Clk
Serial Trigger Standard 100BASE-TX GB Ethernet, 100BASE-TX
Serial Trigger Coding NRZ Do not change
Serial Trigger Bit Rate (Mbps) 125 Do not change

4. Click Limits to view and change the Positive Cycle Time, Negative Cycle Time values (in ns), and the
compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Cycle Time Test

Click Analyze to view the analysis of the cycle time test.

View Analysis for Cycle Time Test

\% TekExpress HEAC Automated Solution (Untitled)®
File Yiew Taools Help

Select Acquire Ainalyze Feport

puTID DUTOM

HEAC-Transmitter : Differential- Tx CT5 1.4

Shaw Pass / Fail

Test Name Status

5.5 Cycle Time Completed

Low Limit MeasuredValue High Limit Margn Pass/Fal Status
7875 NS 7.9379 8125n5 01223, 01271
v Pass
7.875n5 7.9967 8125 n5 01217, 01282

114342009 10:26 Akd::Setting export start
11./3/2009 10:26 AM::Started acquisition

114342009 10:26 Ak ::0pening M5-Excel

11/3/2009 10: 26 AM:\writting results for 5.5 Cycle Time

11/3/2003 10:26 AM::Transferring file C:\image.png from Realtime scope as <AHEACWIntitled Session\DUTO01420091103_102 —

114342009 10:26 Ab::Completed 5.5 Cycle Time-HEAC-Transmitter test
11/3/2003 10:26 AM::Setting measurement state for 1
11/3/2009 10:26 AM::Generating Tek Repart
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[ Display Status
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TekExpress launched successfully.

Configure and Run the Template Test
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The template test is purely informative and only the User Defined Mode is available. To configure and
run the template test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. The following table lists the compliance mode values and the permitted range of values for the user

defined mode.

Table 24: Acquisition parameters for the template test

Parameter

Default values

Permitted user defined mode
values

Vertical Scale (mV-Div)

60

20, 60, 200

Vertical Position

Do not change

Vertical Offset (V)

Do not change
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Table 24: Acquisition parameters for the template test (cont.)

Permitted user defined mode

Parameter Default values values
Horizontal Scale (nSec-Div) 4 0,4,8
Horizontal Position (%) 50 50, 70, 90
Record Length 1000 500, 1000, 2000
Delay Mode ON ON, OFF
Horizontal Delay (nSec) 80 80, 100

Mask Pass-Fail Test Samples 1000000 Do not change

3. Click Analyze. Configure the following analysis parameters:

Table 25: Analysis parameters for the template test

Parameter Default values

Comm Trigger Data Level (absolute mV) 100

Comm Trigger Standard 100BASE-TX

Comm Trigger Coding MLT3

Comm Trigger Type DATA

Comm Trigger Bit Rate (Mbps) 125

Mask File Path HEAC.msk

4. Click Limits to view and change the Hit Count values and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.
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View Analysis for Template Test

View Analysis for Template Test

Click Analyze to view the analysis of the template test. The results do not show pass or fail because the

template test is not a compliance test.

\% TekExpress HEAC Automated Solution (Untitled)®

Fle Yiew Taools Help
DUTID  DUTO0 |
Select Acquire Analyze Feport
HEAC-Transmitter - Differential-Tx CTS 1.4
TestHame Status Low Limit MeazuredValue High Limit Margn Paszz/Fal Status
Template Test (Infor | Completed 354 D Hits -354 [ 1 Na
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11/3/2003 10:30 AM::Started acquisition

114342009 10:30 Ak ::Completed Template Test [\nformatwe] -HEAC-Tranzmitter test
1143/2009 10:30 AM:w/rite: MASK:DISPLAY O

1143/2009 10:30 AM:Write: "RET

114342009 10:30 Ak::Generating Tek Report

11/3/2009 10:30 AM::Opening M5 -Excel

11./3/2009 10:30 AM:\wfritting results for Template Test (Infarmative]

[“] Display Status
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TekExpress launched successFully,
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View

View Results for the Differential Mode Transmitter Tests

Results for the Differential Mode Transmitter Tests

You can view the differential mode transmitter test results in the Analyze panel. A table shows the test
name, status of the test, measurement details, CRC status, and the pass/fail status. The application also

automatically displays a report in the Report panel once the test is successfully completed. Save this report
as an MHT file using the File > Save As option.

The following screen shows the results for differential mode transmitter tests.

2 TekExpress HEAC Automated Solution (Untitled)*

File  Wew Tools Help

DUTID |DUTOM | & %

Select Acquire Analyze Report

HEAC-Transmitter : Differential Tx CT5 1.4

Tektmn/ix

Enabling Innovation

TekExpress Automation Framework

HEAC Differential TX Signal Characteristics Test R

DUT ID : DUTO001

Device Type : HEAC-Transmitter
Date/Time : 11/10/2009 14:47

Execution Time : 13 Min

Scope Model | DPO72004 Scope Serial Number : B010036 Scope FAW Version : 4.3.7 ACHILLESBUILD
Probe Model : PE248 Probe Serial Number : B011054

TekExpress Version :HEAC: 1.1.4.35 Framew:

Measured
value
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Test Name

Measurement Details Margin

4 | 04464, 0.3536
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v
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v
£

>

TekExpress launched successfully,

Tekitronix’

Select a Common Mode Transmitter Test

In TekExpress, the Select panel allows you to select and configure the transmitter tests.

1.

U S

TekExpress HEAC Automated Solution

Launch TekExpress HEAC.
Select the device as HEAC-Transmitter.

Select the Test Suite as CommonMode-Tx. The version is already selected as CTS 1.4.

Enter the DUT ID in the field provided.

Select a test from the list: Operating DC Voltage, High-Low-Center Level, Rise-Fall Time,
Transmit Jitter MAX/Clock Frequency, and IEC 60958-1 Stream Verification.
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Make Connections for a Common Mode Transmitter Test

NOTE. All common mode transmitter tests are selected by default. To select a particular test, click
Deselect All, and select the required test from the list.

Make Connections for a Common Mode Transmitter Test

56

For a common mode transmitter signal test, you need the following equipment:

Resource

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Probe

Tektronix P6243 or P6245 for Tektronix DPO70000 Series,
DPO70000B Series, DSA70000 Series, and DSA70000B Series, and
MSQO7000 Series Digital and Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series
Digital Oscilloscopes

NOTE. You can also use two differential probes in single-ended
mode.

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT

DUT An HEAC sink device

50 Q SMA Terminators Any terminator that meets the following requirements:
® 50 Q impedance * 1% or better
= Connects directly to the SMA female connector

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability
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Connect the equipment as shown in the following diagram:

DPO7000 or
DPO/DSA70000/B CEC/CDC controller
Ch1 Ch2 o ]
| — | E— ﬁk
> Single-ended probes
Power supply L
Kk ~ -<—HDMI cable

CEC/CDC control port

Tp1@ﬂy TP3 50 ohm

Sink DUT ﬁ@f

TP2 i
© HEAC- terminators
e !
/ N s rmamen

NOTE. To view the equipment setup diagram, click the Show Schematic button.

Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.
Connect the HEAC-TPA plug board to the HEAC connector of the Sink DUT.
Connect the 50 Q terminators to the HEAC-TPA main board.

L =

Connect the first single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on
the HEAC-TPA main board, and the second single-ended probe from Ch2 to the HEAC- probe point.

5. Set the HEAC-TPA main board to enable the Sink DUT test.

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)
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6. Connect and configure DC Power Supply to drive +5 V to the HEAC-TPA main board. Set switch S7
to the left (Off position) on the HEAC-TPA main fixture.

7. Power on the Sink DUT.

8. Activate the ARC (Common mode) transmission on the HEAC Sink DUT using the CEC/CDC
controller.

Configure and Run a Common Mode Transmitter Test

To configure a common mode transmitter test, do the following:
1. In the Select panel click Configure.

2. In the Configure panel, select either Compliance Mode or User Defined Mode. In the User Defined
Mode, you can modify the test parameters but you will no longer be testing against the compliance
standards. In the Compliance Mode, you cannot modify any of the parameters.

Configure the following general parameters that are common for transmitter tests.

Table 26: General parameters for common mode transmitter tests

Parameter Description

Real time scope Select the oscilloscope to which to connect.

DUT High Signal connected to real time scope at Select the oscilloscope channel to which the DUT high
signal is connected.

DUT Low Signal connected to real time scope at Select the oscilloscope channel to which the DUT low signal

is connected.

Minimum signal threshold (mV) Specify the minimum signal threshold value, in mV, for
signal validation.

NOTE. In the Compliance Mode, none of the acquisition and analysis parameters are editable.

3. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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Configure and Run the Operating DC Voltage Test

To configure and run the operating DC voltage test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for DC Voltage HEAC+line and
DC Voltage HEAC-line. The following table lists the compliance mode values and the permitted
range of values.

Table 27: Acquisition parameters for the operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV) 200 100, 200, 400

Vertical Position (div) 0 Do not change

Vertical Offset (V) Auto Auto, 2, 4, 6

Horizontal Scale (us) 10 5,10, 20

Horizontal Position (%) 50 50, 70, 90

Record Length 2500000 1250000, 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 28: Analysis parameters for the operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values
Edge Trigger Level (V) 4 2,4,6
Edge Trigger Slope Positive Positive, Negative

4. Click Limits to view and change the DC Voltage HEAC+line and DC Voltage HEAC-line values
and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View

View Analysis for Operating DC Voltage Test

Analysis for Operating DC Voltage Test

Click Analyze to view the analysis of the operating DC voltage test.

¥ TekExpress HEAC Automated Solution (Untitled)*
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9422/2009 12:45 PM:G ing Tek A :
5/72/2009 1245 PM- uSZﬁ{ﬁS”ﬂsExce?'m 21 Display Status
9/22/2003 12:45 PH:\witting resulks for BB Operating DC Yaoltage Auto Scroll
9/22/2009 12:45 PM: Inzerting images and hyperlinks
9/22/2009 12:45 PM::5 aving report as MHT in 3 AHEAC\Urtitled S ession\ DT 007420090922_124334\DUTO00. mht . Clearall
9/22/2009 12:45 PM::Closing M5 -Excel
9/22/2009 12:45 PM: Completed report generation for HEAC-Transmitter Commaontd ode-Tx = m
9/22/2009 12:45 PM: Test execution completed b
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TekExpress launched successfully, 'Ihku‘]ni_x"

Configure and Run the High-Low Level Test
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To configure and run the high-low level test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF High Level and SPDIF
Low Level. The following table lists the compliance mode values and the permitted range of values.

Table 29: Acquisition parameters for the high-low level test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
Vertical Offset (V) 4 2,4,6
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Table 29: Acquisition parameters for the high-low level test (cont.)

Permitted user defined mode

Parameter Compliance mode values

Horizontal Scale (us) 10 5,10, 20
Horizontal Position (%) 50 50, 70, 90

Record Length 5000000 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 30: Analysis parameters for the high-low level test

Parameter Compliance mode Permitted user defined mode values
Edge Trigger Level (V) 4 2,4,6

Edge Trigger Slope Positive Positive, Negative

High Level: Histogram Top Limit (mV) 260 Do not change

High Level: Histogram Bottom Limit 150 Do not change

(mV)

Low Level: Histogram Top Limit (mV) -150 Do not change

Low Level: Histogram Bottom Limit -260 Do not change

(mV)

4. Click Limits to view and change the (+Vei swing) High Level and (—Vei swing) Low Level values
and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for High-Low Level Test

View Analysis for High-Low Level Test

Click Analyze to view the analysis of the high-low level test.

W TekExpress HEAC Automated Solution (Untitled)* |Z||E|P5__<|

File  Wiew Tools Help

DUTID |DUTOO0T |

9/18/2009 9:58 Ak::Setting export file name to:image.png
9/18/2009 9:58 Ak::Setting export palette to:COLOR
9/18/2009 9:58 Ak::Setting export readout to: ONGRATICULE
9/18/2009 9:58 Ak::Setting export start

9/18/2009 9:58 Ak::Started acquisition
9/18/2009 9:58 Ak::Completed test : 5.7 High-Low Level

Select Acquire Analyze Feport
HEAC-Transmitter : CommonMode-Tx CTS 1.4
TestHame Status Low Limit Measured Yalue High Limit Margin Pazs/F al Status
5.7 High-Low Level | Completed I:I2B4DDn:n\ii I:I1B?82 |_214800n;\i; I"?; 28 I " Pazs
9/18/2009 9:58 Ak::Setting export format to:png

9/18/2009 9:58 Ak:: Transferring file C:\image.png from Realtime scope as %< AHEAC WUntitled SessiontDUTO01420090918_0¢

| >

Display Status
Auto Scrall

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllli

TekExpress launched successfully,

Configure and Run the Rise-Fall Time Test
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To configure and run the rise-fall time test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Rise, SPDIF Fall,
SPDIF-MLT3 Rise, and SPDIF-MLT3 Fall. The following table lists the compliance mode values and

the permitted range of values.

Table 31: Acquisition parameters for the rise-fall time test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change

TekExpress HEAC Automated Solution



How To

Table 31: Acquisition parameters for the rise-fall time test (cont.)

Configure and Run the Rise-Fall Time Test

Permitted user defined mode

Parameter Compliance mode values
Vertical Offset (V) 2,4,6
Horizontal Scale (ns) 50, 100, 200
Horizontal Position (%) 50, 70, 90

Record Length

25000, 50000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 32: Analysis parameters for the rise-fall time test

Parameter

Compliance mode

Permitted user defined mode
values

Serial Trigger Data Level (V)

2,4,6

Serial Trigger Pattern for Rise-time

Do not change

Serial Trigger Pattern for Fall-time

Do not change

Serial Trigger Clock Source

Ch 3, Ch 4, R Clk

Serial Trigger Standard

Do not change

Serial Trigger Coding

Do not change

Serial Trigger Bit Rate (Mbps)

4.096, 5.6448, 6.144

Math1 Vertical Position (div)

Do not change

Math1 Scale (mV)

40, 60, 80

q S s

of the test as it runs.

Click Apply to effect the changes, and then click Close.

Click Limits to view and change the Rise time and Fall time values and the compare string.

Click Comments to enter comments. The comments are shown in the test report.

In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

8. Follow the on-screen instructions. When prompted, configure the DUT to transmit or disable an

MLT-3 signal.

TekExpress HEAC Automated Solution
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View Analysis for Rise-Fall Time Test

Configure and Run the Transmit Jitter MAX-Clock Frequency Test
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Click Analyze to view the analysis of the rise-fall time test.

W TekExpress HEAC Automated Solution (Untitled)* |Z||E|P5__<|

File  Wiew Tools Help

DUTID |RiseFalTime | R Sep
Select Acquire Analyze Feport
HEAC-Transmitter - CommonMode-Tx CTS 1.4 Show Pazz f Fail

TestHame Status Low Limit Measured Yalue High Limit Margin Pazs/F al Status

- 17.8874 B0 nz 4211
5.8 RiseFall Time | Completed T ﬁgggg gg :z ngg o v Pass

10nz 18.3808 B0 nz 41.72.828
9/18/2009 10:10 AM::Setti fil ‘i . .
5/16/2009 1010 AM. Seting svpor peleti ADDLOR - 2 Display Status
9418/2003 10:10 AM::Setting export readout to: ONGRATICULE Auto Scrall
941842009 10:10 Ab::Setting export start
9/18/2009 10:10 Ab:: Transfering file C:\image. png from Realtime scope as 3 AHEACWntitled Sessiont\RizeFallTime4 200905 %
9/18/2009 10:10 Ab::Completed test : 5.8 Rise-Fall Time
9/18/2003 10:10 AM:: Generating Tek Report - w
9/18/2009 10:10 Ab::Dpening MS-Excel
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

TekExpress launched successfully,

To configure and run the transmit jitter MAX-clock frequency test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Clock 6.144 MHz,
SPDIF Clock 5.6488 MHz, and SPDIF Clock 4.096 MHz. The following table lists the compliance

mode values and the permitted range of values.

Table 33: Acquisition parameters for the transmit jitter MAX-clock frequency test

Permitted user defined mode

View Analysis for Rise-Fall Time Test

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
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Table 33: Acquisition parameters for the transmit jitter MAX-clock frequency test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Vertical Offset (V) 4 2,4,6
Horizontal Scale (ms) 2 1,2,4
Horizontal Position (%) 50 50, 70, 90
Sample Rate (GS/s) 1.25 1,125,115

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 34: Analysis parameters for the transmit jitter MAX-clock frequency test

Permitted user defined mode

Parameter Compliance mode values

Edge Trigger Level (V) 4 2,4,6

Edge Trigger Slope Positive Positive, Negative

Math1 Position -40 -35, -40, -45

Math1 Vertical Scale (mV) 50 40, 50, 60

Math2 Position 0 -50,5

Math2 Vertical Scale (mV) 60 40, 60, 80

Clock Recovery - CUSTOM BW (Hz) 700 Do not change

Clock Recovery - PLL ORDER) Type | Type |, Type |l

4. Click Limits to view and change the Jitter MAX and Clock Frequency values and the compare string.
5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.

8. The Transmit Jitter MAX test is run at three frequencies. The application prompts you to configure the
DUT for each of these frequencies: 4.096 MHz, 5.688 MHz, and 6.144 MHz. If your device supports
the frequency, configure the DUT for the frequency when prompted.

9. If your DUT frequency is not supported, then select Not Supported and proceed to next step to
set at other frequency.
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View Analysis for Transmit Jitter MAX-Clock Frequency Test

View Analysis for Transmit Jitter MAX-Clock Frequency Test

Click Analyze to view the analysis of the transmit jitter MAX-clock frequency test.
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TekExpress launched successfully,

Configure and Run the IEC60958-1 Stream Verification Test
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To configure and run the IEC60958-1 stream verification test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF. The following table
lists the compliance mode values and the permitted range of values.

Table 35: Acquisition parameters for the IEC60958-1 stream verification test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
Vertical Offset (V) 0 -2,0,2
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Table 35: Acquisition parameters for the IEC60958-1 stream verification test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Horizontal Scale (ms) 2 1,2,4
Horizontal Position (%) 50 50, 70, 90
Sample rate (MS/s) 125 100, 125, 150

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 36: Analysis parameters for the IEC60958-1 stream verification test

Permitted user defined mode

Parameter Compliance mode values

Edge Trigger Level (V) 4 2,4,6

Edge Trigger Slope Positive Positive, Negative
Math1 Position (div) -40 -35, 40, 45
Math1 Vertical Scale (mV) 100 80, 100, 120

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. The IEC Stream Verification test is run under three conditions: With +5 V power turned on and ARC
activated, With +5 V power turned off, and With +5 V power turned on and ARC not activated. Follow
the on-screen prompts to run the test using the three conditions.
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View Analysis for IEC60958-1 Stream Verification Test

Click Analyze to view the analysis of the [EC60958-1 stream verification test.
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View Results for the Common Mode Transmitter Tests

You can view the common mode transmitter test results in the Analyze panel. A table shows the test name,
status of the test, measurement details, high and low limits, margins, units, and the pass/fail status. The

application also automatically displays a report in the Report panel once the test is successfully completed
Save this report as an MHT file using the File > Save As option.

The following screen shows the results for common mode transmitter tests.

\fé TekExpress HEAC Automated Solution (Untitled)™

Enabling Innovation

DUT ID : DUTOO1
Date/Time : 10/31/2009 9:48

Scope Model : DPOT2004
Probe1 Model : PE248
Probe2 Model : PE248

Scope Serial Number : B010098
Probet Serial Number : B013061
ProbeZ Serial Number : B011054

Test Name Measurement Details

5 6 Operating DC Voltage DC Voltage - HEAC + line

Low Limit

== 3.6

File  Wiew Tools Help
DUTID |DUTODT | R St
Select Acquire Analyze Report
HEAC-Transmitter - CommonMode-Tx CTS 1.4
&
TERtmn/iX' TekExpress Automation Framework

HEAC Common Mode TX Signal Characteristics Test Rep

Device Type : HEAC-Transmitter

Execution Time : 32 Min

Measured
value
3.9835

| DC Voltage - HEAC line |

==36

High Limit
=44

Scope FIW Version : 4-3.7 ACHILLESBUILD
TelExpress Version HEAC: 1.1.4 33, Frameworc

Test
Result
Pass

0.4165, 0.3835

40350

<=44

0.365, 0.435 Pass

(+Vei-swing) High Level

== 160

[ | 172.0000 =240 ] 68, 12 |
57 High-Low Level | [Veiswing) Lowlevel | »>=-240 [EENROOINE] <= -160 | 20, 60 |
[ (Tr) Rise Time | 17 6528 < 60 | 4245 |
£

TekExpress launched successfully,
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Select a Single Mode Transmitter Test

In TekExpress, the Select panel allows you to select and configure the transmitter tests.
1. Launch TekExpress HEAC.

Select the device as HEAC-Transmitter.

Select the Test Suite as SingleMode-Tx. The version is already selected as CTS 1.4.
Enter the DUT ID in the field provided.

RANEE S

Select a test from the list: Operating DC Voltage, Signal Amplitude, Rise-Fall Time, Transmit
Jitter MAX/Clock Frequency, and IEC 60958-1 Stream Verification.

NOTE. All single mode transmitter tests are selected by default. To select a particular test, click Deselect
All, and select the required test from the list. You cannot deselect the Operating DC Voltage test.

Make Connections for a Single Mode Transmitter Test

For a single mode transmitter signal test, you need the following equipment:

Resource Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Probe Tektronix P6243 or P6245 for Tektronix DPO70000 Series,
DPQO70000B Series, DSA70000 Series, and DSA70000B Series, and
MSQ7000 Series Digital and Mixed Oscilloscopes
Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series
Digital Oscilloscopes

NOTE. You can also use two differential probes in single-ended

mode.
Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT
DUT An HEAC sink device
50 Q SMA Terminators Any terminator that meets the following requirements:

® 50 Q impedance + 1% or better

®  Connects directly to the SMA female connector

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)
HDMI Cable HDMI cable with HEAC capability
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Connect the equipment as shown in the following diagram:

DPO7000 or
DPO/DSA70000/B

Ch1
© © ©

—7J | E—

DC power suppl
P bl -<— Single-ended probe

CEC/CDC controller

L]

Sink DUT ﬁ

©

HEAC-TPA /

plug adapter

\ HEAC-TPA main

-<—HDMI cable

CEC/CDC control port

NOTE. To view the equipment setup diagram, click the Show Schematic button.

P o=

Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.
Connect the HEAC-TPA plug board to the HEAC connector on the Sink DUT.
Connect the 50 Q SMA terminators to the HEAC-TPA main board.

Set the Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q:

See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on

the HEAC-TPA-MAIN Fixture (see page 23)

5. Connect a single-ended probe from Chl of the digital oscilloscope to the HEAC+ probe point on

the HEAC-TPA main board.

6. Set the HEAC-TPA main board to enable the Sink DUT test.
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How To Configure and Run a Single Mode Transmitter Test

7. Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board. Set switch S7 to
the left (Off position) on the HEAC-TPA main fixture.

8. Power on the Sink DUT.
9. Activate the ARC (Single mode) transmission on the HEAC Sink DUT using the CEC/CDC controller.

Configure and Run a Single Mode Transmitter Test

To configure a single mode transmitter test, do the following:
1. In the Select panel click Configure.

2. In the Configure panel, select either Compliance Mode or User Defined Mode. In the User Defined
Mode, you can modify the test parameters but you will no longer be testing against the compliance
standards. In the Compliance Mode, you cannot modify any of the parameters.

Configure the following general parameters that are common for transmitter tests.

Table 37: General parameters for single mode transmitter tests

Parameter Description

Real time scope Select the oscilloscope to which to connect.

DUT HEAC+ signal connected to real time scope at Select the oscilloscope channel to which to connect the
DUT signal.

Minimum signal threshold (mV) Specify the minimum signal threshold value, in mV, for

signal validation.

NOTE. None of the acquisition and analysis parameters are editable in the Compliance Mode.

3. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

Configure and Run the Operating DC Voltage Test

To configure and run the operating DC voltage test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for HEAC DC Voltage. The
following table lists the compliance mode values and the permitted range of values.

NOTE. You cannot deselect the Operating DC Voltage test.
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Table 38: Acquisition parameters for the operating DC voltage test (single mode)

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV) 100 100, 200, 400

Vertical Position (div) 0 Do not change

Vertical Offset (V) Auto Auto, 2, 3, 4

Horizontal Scale (us) 10 5,10, 20

Horizontal Position (%) 50 50, 70, 90

Record Length 2500000 1250000, 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 39: Analysis parameters for the operating DC voltage test (single mode)

Permitted user defined mode

Parameter Compliance mode values

Edge Trigger Level (V) 05 05,1.0,15

Edge Trigger Slope Positive Positive, Negative

4. Click Limits to view and change the DC Voltage: Vel (V) values and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.
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View Analysis for Operating DC Voltage Test

Click Analyze to view the analysis of the operating DC voltage test.

b3 TekExpress HEA!

utomated Solution {Untitled)”

File  View Tools  Help

DUTID DUTOO1
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v

Status
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Measured Vake
39925

High Limit
5

| Pass/FaiStatus

v Pass

Margin
1.0075, 3.9925

10/9/2009 12,25 PM
10/9/2009 12,25 PM
10/9/200912:25 PM

Setting export start

Started acquisition

Completed test : 5,11 Operating DC Voltage

10/9/2009 12:25 PM:: Generating Tek Repart

10/9/2009 12:25 PM:: O pening MS-E xcel

10,/9/2009 1225 PM: writting results for 5.11 Operating DC Yoltage

10/9/2009 1225 PM:: Inserting images and hyperlink s

10/9/2009 12:25 PM::Saving repart as MHT in > AHEAC U ntitled S ession\DUTO01420091009_1218205DUT001 mht
10/9/2009 12:25 Ph:: Closing M5 -Ercel

10/9/2009 12:25 PM:: Completed report generation for HEAC-Transmitter SingleMode-Tx
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Display Status
Auto Seroll
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v
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TekExpress launched successFully.
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Configure and Run the Signal Amplitude Test

To configure and run the high-low level test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Level. The following
table lists the compliance mode values and the permitted range of values.

Table 40: Acquisition parameters for the signal amplitude test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
Vertical Offset (V) 4 2,4,6

Horizontal Scale (us) 10 5,10, 20
Horizontal Position (%) 50 50, 70, 90

Record Length 5000000 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 41: Analysis parameters for the signal amplitude test

Parameter Compliance mode Permitted user defined mode values
Edge Trigger Level (V) 05 05,1.0,15

Edge Trigger Slope Positive Positive, Negative

4. Click Limits to view and change the Vel Swing Level values and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.
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View Analysis for Signal Amplitude Test

Click Analyze to view the analysis of the high-low level test.

9 TekExpress HEAC Automated Solution (Untitled)”
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TekExpress launched successuly. Tektronix®

Configure and Run the Rise-Fall Time Test

To configure and run the rise-fall time test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Rise and SPDIF Fall.
The following table lists the compliance mode values and the permitted range of values.

Table 42: Acquisition parameters for the rise-fall time test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
Vertical Offset (V) 4 2,4,6
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Table 42: Acquisition parameters for the rise-fall time test (cont.)

Configure and Run the Rise-Fall Time Test

Permitted user defined mode

Parameter Compliance mode values
Horizontal Scale (ns) 50, 100, 200
Horizontal Position (%) 50, 70, 90

Record Length

25000, 50000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 43: Analysis parameters for the rise-fall time test

Parameter

Compliance mode

Permitted user defined mode
values

Serial Trigger Data Level (V)

2,4,6

Serial Trigger Pattern for Rise-time

Do not change

Serial Trigger Pattern for Fall-time

Do not change

Serial Trigger Clock Source

Ch3,Ch4,RClk

Serial Trigger Standard

Do not change

Serial Trigger Coding

Do not change

Serial Trigger Bit Rate (Mbps)

4.096, 5.6448, 6.144

A A

of the test as it runs.

TekExpress HEAC Automated Solution

Click Apply to effect the changes, and then click Close.

Click Limits to view and change the Rise Time and Fall Time values and the compare string.

Click Comments to enter comments. The comments are shown in the test report.

In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
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View Analysis for Rise-Fall Time Test

Click Analyze to view the analysis of the rise-fall time test.

\% TekExpress HEAC Automated Solution {(Untitled)*
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DUTID: |DUTRN | -
Select Acquire Analyze Report

HEAC-Transmitter : SingleMode-Tx CTS 1.4 Show Pazz ! Fail
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1 g;g} ;;ggg } g gg im::g{:Hsef‘;a:gqu{ii\siiEn\image png from Realtime scope as % AHEAC\ ntitled SessiontDUTO01420091031_1056 ~ Display Status
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1073172009 10:59 AM::Generating Telk Report
1043142009 10:59 AM::0pening MS5-Excel %
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Configure and Run the Transmit Jitter MAX-Clock Frequency Test

To configure and run the transmit jitter MAX-clock frequency test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Clock 6.144 MHz,
SPDIF Clock 5.6488 MHz, and SPDIF Clock 4.096 MHz. The following table lists the compliance
mode values and the permitted range of values.

Table 44: Acquisition parameters for the transmit jitter MAX-clock frequency test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
Vertical Offset (V) 4 2,4,6
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Table 44: Acquisition parameters for the transmit jitter MAX-clock frequency test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Horizontal Scale (ms) 2 1,2,4
Horizontal Position (%) 50 50, 70, 90
Sample Rate (GS/s) 1.25 1,125,115

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 45: Analysis parameters for the transmit jitter MAX-clock frequency test

Permitted user defined mode

Parameter Compliance mode values

Edge Trigger Level (V) 4 2,4,6

Edge Trigger Slope Positive Positive, Negative

Math1 Position -40 -35, —40, -45

Math1 Vertical Scale (mV) 50 40, 50, 60

Math1 Position (div) 0 -5,0,5

Math1 Vertical Scale (mV) 60 40, 60, 80

Clock Recovery - CUSTOM BW (Hz) 700 Do not change

Clock Recovery - PLL ORDER) Type | Type |, Type Il

4. Click Limits to view and change the Jitter MAX and Clock Frequency values and the compare string.
5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.

8. Follow the on-screen prompts to test the DUT for the available frequencies. The Transmit Jitter
MAX test is run at three frequencies. The application prompts you to configure the DUT for each of
these frequencies: 4.096 MHz, 5.688 MHz, and 6.144 MHz. If your device supports the frequency,
configure the DUT for the frequency and proceed with measurement.
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View Analysis for Transmit Jitter MAX-Clock Frequency Test

Click Analyze to view the analysis of the transmit jitter MAX-clock frequency test.
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Configure and Run the IEC60958-1 Stream Verification Test

80

To configure and run the IEC60958-1 stream verification test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Select the User Defined Mode to configure the following parameters for SPDIF Without +5 V DC
Supply and SPDIF With +5 V DC Supply. The following table lists the compliance mode values and
the permitted range of values.

Table 46: Acquisition parameters for the IEC60958-1 stream verification test

Permitted user defined mode

Parameter Compliance mode values
Vertical Scale (mV) 100 50, 100, 200
Vertical Position (div) 0 Do not change
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Table 46: Acquisition parameters for the IEC60958-1 stream verification test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Vertical Offset (V) 0 -2,0,2
Horizontal Scale (ms) 2 1,2,4
Horizontal Position (%) 50 50, 70, 90
Sample rate (MS/s) 125 100, 125, 150

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following analysis parameters:

Table 47: Analysis parameters for the IEC60958-1 stream verification test

Permitted user defined mode

Parameter Compliance mode values
Edge Trigger Level (V) 4 2,4,6
Edge Trigger Slope Positive Positive, Negative

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. The IEC Stream Verification test is run under three conditions: With +5 V power turned on and ARC
activated, With +5 V power turned off, and With +5 V power turned on and ARC not activated. Follow
the on-screen prompts to run the test using the three conditions.
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View Analysis for IEC60958-1 Stream Verification Test

Click Analyze to view the analysis of the [EC60958-1 stream verification test.
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View Results for Single Mode Transmitter Tests

You can view the results in the Analyze panel. A table shows the test name, status of the test, measurement
details, high and low limits, margin, and the pass/fail status. The application also automatically displays

a report in the Report panel once the test is successfully completed. Save this report as an MHT file

using the File > Save As option.

The following screen shows the results for single mode transmitter tests.
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Select a Differential Receiver Test

In TekExpress, the Select panel allows you to select, configure and run the receiver tests.
1. Launch TekExpress HEAC.

2. Select the device as HEAC-Receiver.

3. Select the test suite as Differential-Rx and the version is CTS 1.4.

4

Enter the IP Address of the DUT. By default, Auto Detect MAC Address is enabled. If you disable
MAC Address, enter the MAC address in the field provided.

4

Enter the DUT ID in the field provided.

6. Sclect a test from the list: Nominal Response, Receiver Performance-Amplitude, Receiver
Performance-Clock Frequency, Receiver Performance-Common Mode, Receiver
Performance-Signal Source Impedance and Receiver Performance-Worst Case Cable.

NOTE. By default, all receiver tests are selected. To select a particular test, click Deselect All, and select
the required test from the table.

Make Connections for a Differential Receiver Test

You need the following equipment to perform a differential receiver test:

Resource Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWG5000 Series, AWG5000B Series, AWG7000 Series, or
AWG7000B Series Arbitrary Waveform Generators
Probe Tektronix P6247, P6248, P6330, or P7330 for a DPO70000

Series, DPO70000B Series, DSA70000 Series, DPO70000B, and
MSO70000 Series Digital and Mixed Signal Oscilloscope
Tektronix P6330, TDP1000, TDP1500, or TDP3500 for a Tektronix
DPO7000 Series Digital Oscilloscope

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT
DUT An HEAC sink or source device
SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)
HDMI Cable HDMI cable with HEAC capability
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Make Connections for a Differential Receiver Test

Connect the equipment as shown in the following diagram:

[d s GPIB/Ethernet cross-cable
AWG5000/AWG7000/B DPQ7000 or CEC/CDC controller
Ch1 Ch2 DPO/DSA70000

Analog(+) Analog(+) Ch1 Ch2
® @0 i? ® © l:l
— = T
N
Ch1 Markerd ~—HDMicable
J

CEC/CDC
control port

(_/\

-<— Differential probe

*Use only for SINK DUT test
Power supply

+H©
Source/Sink
@ DUT

HEAC-TPA
plug adapter

NOTE. 1o view the equipment setup diagram, click the Show Schematic button.

1. Connect a LAN cross-cable from the digital oscilloscope to the waveform generator, and enable the

TekVISA connection to the waveform generator and to the digital oscilloscope.

2. Connect an SMA cable to the Ch1 Markerl output and to Ch2 on the digital oscilloscope.
3. Connect the HEAC-TPA plug board to the HEAC connector of the Source/Sink DUT.

4. Connect the Chl Analog(+) output of the arbitrary waveform generator to the HEAC+ SMA connector

on the HEAC-TPA main board and the Ch2 Analog(+) to HEAC— SMA connector.

5. Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q:

See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on

the HEAC-TPA-MAIN Fixture (see page 23)
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6. Connect a differential probe to the HEAC= differential signal probe point on the HEAC-TPA main

board.

7. Connect the CEC or CDC Controller to CEC/CDC Control Port of the HEAC-TPA main board.

8. Ifyou are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch
S7 position to the left (Off) on the HEAC-TPA main board.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test.
Activate +4 V bias by using the +5 V power from the Source DUT. Set switch S7 to the right (On

position) on the HEAC-TPA main fixture.

9. Activate the HEC transmission on the HEAC Source/Sink DUT using the CEC/CDC controller.

Configure and Run a Differential Receiver Test

To configure and run a differential receiver test, do the following:

1. In the Select panel click Configure.

2. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.

Table 48: General parameters for receiver tests

Parameter

Description

Real time scope

Select the oscilloscope to which to connect.

Signal Source

Select the signal source for the test.

DUT signal connected to real time scope at

Select the oscilloscope channel to which the DUT signal
is connected.

AWG Marker signal connected to real time scope at

Select the oscilloscope channel to which the AWG marker
signal is connected.

Minimum signal threshold (mV)

Specify the minimum signal threshold value in mV.

Number of retries for DUT response

Specify the number of retries if there is no response from
the DUT.

Synthesis patterns every time

Specify whether to synthesize patterns every time the DUT
address changes.
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Configure and Run the Nominal Response Test

Before you perform the Differential Receiver test, check whether the receiver is responding to a nominal

level of the signal without any impairment to it. Nominal response ensures that the receiver is responding
to the packet sent by the AWG signal . This is required to ensure that the receiver is working properly at

nominal signal levels.

1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters for ARP and ARP + Ping:Nominal are defined as in the
following table. It is recommended that you do not change these values.

NOTE. The Compliance Mode is not available for the Nominal Response test.

Table 49: Acquisition parameters for the nominal response test

Parameter Default
Differential Mode Amplitude 0.4
Common Mode Amplitude 0.4
Clock Frequency (MHz) 125

NOTE. The Analyze and Limits tabs have no configurable parameters.

3. Click Comments to enter comments. The comments are shown in the test report.
4. Click Apply to effect the changes, and then click Close.

5. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Nominal Response Test

Analysis for Nominal Response Test

Click Analyze to view the analysis of the nominal response test.

‘% TekExpress HEAC Automated Solution (HEACT 6_AllTestsREDiff)*

Fle Wew Tools Help

o 50108 o e
Select Acauire Analyze Repart

HEAC-Receiver : Differential-Rx CTS 1.4 Show Paze I Fail
TestName Status Measurement Detads CRC Status Pass/Fai Status
Feceiver Performance - Momin | Completed Test WNominal ¥ alues CRC Ok ‘ v Pass

7430420039 11:32 AM::E=ecuting algorithm : Analyzing ICMP 7 O

7/30/2008 1132 AM-Reading resuls: Anabaing [CHP = |4 Display Status
FA30/200911:32 AM::Completed : Analyzing |CMP Auta Serall
7/30/2009 11:32 AM::Completed Receiver Perfoimance - Nominal Response

>

743072009 11:32 AM:wiite: "RST o ClearAl
743042009 11:32 AM::Closing Signal Source
743042009 11:32 AM:: Generating Tek Feport = m
743042009 11:32 A:-Test execution completed
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[
TekExpress launched successfully. 'Ihkmnixf
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Configure and Run the Receiver Performance Amplitude Test

To configure and run the receiver performance amplitude test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Inthe Compliance Mode, the acquisition parameters for ARP, ARP + Ping: Amplitude High, and ARP
+ Ping: Amplitude Low are defined as follows:

Table 50: Acquisition parameters for the receiver performance amplitude test

Parameter Default

Differential Mode Amplitude 0.4

Common Mode Amplitude 0.4

Clock Frequency (MHz) 125

3. Click Analyze. Configure the +/— Amplitude Variation (%) parameter.

4. Click Limits to view the parameter values and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.
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View Analysis for Receiver Performance Amplitude Test

Click Analyze to view the analysis of the receiver performance amplitude test.

\% TekExpress HEAC Automated Solution (HEAC1 6_AllTestsRXDiff)*

File  Wiew Tools Help
BUTD (BT | -
Select Acquire Analyze Repart
HEAC-Receiver : Differential-Bx CTS 1.4 Show Pass § Fail
Test Name Status Measurement Detads CRC Status Pass/F ail Status
High Amplitude +10% CRC OK
5.18 Receiver Performance - & | Completed Test - " Pass
Low amplitude -10% CRC QK
e 2 ity
7/30/2003 11:39 AM::Reading results: Analyzing ICMP Auto Scroll
743042009 11:39 AM::Completed : Analyzing [CMP
743042009 11:39 Ak Completed 518 Receiver Performance - Amplitude %
743042009 11:39 AM:wiite: "RST
7/30/2009 11:39 AM::Closing Signal Source - SaveStatus
743042009 11:39 AM::Generating Tek Report b
e
TekExpress launched successfully, 'Ihku‘]ni_x"
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Configure and Run the Receiver Performance Clock Frequency Test

To configure and run the receiver performance clock frequency test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the Compliance Mode, the parameters for ARP, ARP + Ping: Clock Frequency High, and ARP +
Ping: Clock Frequency Low are defined as follows:

Table 51: Acquisition parameters for the receiver performance clock frequency test

Parameter Default

Differential Mode Amplitude 0.4

Common Mode Amplitude 0.4

Clock Frequency (MHz) 125

3. Click Analyze. Configure the +/— Clock Frequency Variation (%) parameter.

4. Click Limits to view the parameter values and the compare string.

5. Click Comments to enter comments. The comments are shown in the test report.

6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status

of the test as it runs.
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View Analysis for Receiver Performance Clock Frequency Test

Click Analyze to view the analysis of the receiver performance clock frequency test.

\% TekExpress HEAC Automated Solution (HEAC1 6_AllTestsRXDiff)*

File  Wiew Tools Help

BT 2L | - -

Select Acquire Analyze Repart

HEAC-Receiver : Differential-Bx CTS 1.4 Show Paszs § Fail
Test Name Status Measurement Detads CRC Status Pass/F ail Status
High Clack F 50| CRC OK
5.18 Receiver Performance - CI | Completed Test igh Elack Frequency +S0ippm " Pass
Low Clack Frequency -50(ppm] | CRC OK

F3Emh e s el 2 ity
T430/2009 11:47 Ak::FReading results: Analyzing ICMP Auto Seroll
743042009 11:47 AM::Completed : Analyzing I[CMP
743042009 11:47 &M Completed 5.18 Receiver Perfomance - Clock Frequency %
743042009 11:47 AM:wiite: "RST
7/30/2009 11:47 AM::Closing Signal Source - SaveStatus
743072009 11:47 AM::Generating Tek Feport b
e
TekExpress launched successfully, 'Ihku‘]ni_x"
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Configure and Run the Receiver Performance Common Mode Test

To configure and run the receiver performance common mode test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the Compliance Mode, the parameters for ARP and ARP + Ping: Common Mode (high) are defined
as follows:

Table 52: Acquisition parameters for the receiver performance common mode test

Parameter Default
Differential Mode Amplitude 0.4
Common Mode Amplitude 0.4
Clock Frequency (MHz) 125

Click Analyze. Configure the + Common Mode Variation (%) parameter.
Click Limits to view the parameter values and the compare string.
Click Comments to enter comments. The comments are shown in the test report.

Click Apply to effect the changes, and then click Close.

A L o

In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Receiver Performance Common Mode Test

Click Analyze to view the analysis of the receiver performance common mode test.

W& TekExpress HEAC Automated Solution (Untitled)™

File View Tools Help
buTID [DUTOD ey i
Select Acquire Analyze Repart
HEAC-Receiver - Differential-Bx CTS 1.4 Show Pazz § Fail
TestName Status Measurement Detals CRC Status Pass/F ai Status
5.18 Receiver Performance - Co |Completed Test High CM Woltage +20% CRC OK | " Pass
oI G o 2 it
8/5/2009 2:00 PM::Campleted : Analyzing ICHP Auto Scroll
8/5/2009 2:00 PM::Completed 5.18 Receiver Performance - Common mads
8/5/2009 2:00 Ph:wiite: “RST  Clearsl
8/5/2009 2:00 PM::Closing Signal Source
8/5/2009 2:00 PM::Generating Tek Fepart — m
8/5/2009 2:00 PM:: T est execution completed
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'
TekExpress launched successfully, 'Ihktl‘]nix"
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Configure and Run the Receiver Performance Signal Source Impedance
Test

To configure and run the receiver performance signal source impedance test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the Compliance Mode, the parameters for ARP, ARP + Ping: Impedance High, and ARP + Ping:
Impedance Low are defined as follows:

Table 53: Acquisition parameters for the receiver performance signal source impedance test

Parameter Default
Differential Mode Amplitude 0.4
Common Mode Amplitude 0.4
Clock Frequency (MHz) 125

Click Analyze. Configure the Impedance Variation (%) parameter.
Click Limits to view the parameter values and the compare string.
Click Comments to enter comments. The comments are shown in the test report.

Click Apply to effect the changes, and then click Close.

q S 0 s W

In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Receiver Performance Signal Source Impedance Test

View Analysis for Receiver Performance Signal Source Impedance Test

Click Analyze to view the analysis of the receiver performance common mode.

9 TekExpress HEAC Automated Solution (Untitled)* |._||E‘rz|
File Yiew Taools Help
U [ | G-
Select Acquire Analyze Report
HEAC-Receiver : Differential-Rx CTS 1.4 Show Pags § Fail
Test Name Status Measurement Detads CRC Status Pags/F al Status
5.16 Receiver Perfarmance - Si | Completed Test High Impedance +10% CRC Detected | " Pass

1141072009 451 Ph::Completed : Analyzing ICHMP

111042009 4:51 PM::Completed 5.16 Receiver Perfarmance - Signal Source Impedance
111042003 4:51 Ph:\wiite: "RST

111042003 4:51 PM::Closing Signal Source

111042009 4:51 PM::Generating Tek Repart

11/410/2009 451 Ph::Test execution completed

- | RS

=

Display Status
Auto Seroll

= SR

;_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIII;III]

TekExpress launched successfully,
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How To Configure and Run the Receiver Performance Worst Case Cable Test

Configure and Run the Receiver Performance Worst Case Cable Test

To configure and run the receiver performance worst case cable test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the Compliance Mode, the parameters for ARP and ARP + Ping: Worst Case Cable are defined
as follows:

Table 54: Acquisition parameters for the receiver performance common mode test

Parameter Default
Differential Mode Amplitude 0.4
Common Mode Amplitude 0.4
Clock Frequency (MHz) 125

Click Analyze. Change the Worst case cable filter file, if required.
Click Limits to view the parameter values and the compare string.
Click Comments to enter comments. The comments are shown in the test report.

Click Apply to effect the changes, and then click Close.

A L o

In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.
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View Analysis for Receiver Performance Worst Case Cable Test

Analysis for Receiver Performance Worst Case Cable Test

Click Analyze to view the analysis of the receiver performance common mode.

\% TekExpress HEAC Automated Solution (HEAC1 6_AllTestsRXDiff)*

File  Wiew Tools Help
buTio |DUTON "
Select Acquire Analyze Repart
HEAC-Receiver : Differential-Bx CTS 1.4 Show Pass § Fail
Test Name Status Measurement Detads CRC Status Pass/F ail Status
5.18 Receiver Performance - W | Completed Test ‘wWorst Case Cable CRC Ok | " Pas
2 i
7/30/2003 12:11 PM::Completed : Analyzing ICMP Auto Scroll
743042009 12:11 PM::Completed 5.18 Receiver Performance - ‘Worst Case Cable
7/30/2009 12:11 PM:"white: "RST . Clearall
743042009 12:11 PM::Cloging Signal Source
7/30/200912:11 PM::Generating Tek Report - SaveStatus
743042009 1211 PM:: Test execution completed b
e
TekExpress launched successfully, 'Ihku‘]ni_x"
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View Results for a Differential Mode Receiver Test

View Results for a Differential Mode Receiver Test

You can view the results in the Analyze panel. A table shows the test name, status of the test, measurement
details, CRC status, and the pass/fail status. The application also automatically displays a report in the
Report panel once the test is successfully completed. Save this report as an MHT file using the File >
Save As option.

The following screen shows the results for differential mode receiver tests.

* TekExpress HEAC Automated Solution (Untitled)™

Ble Yew Iooks Help

buTio (oUTen |- -

Select | Acquie | Anabze | Report

HEAC-Receiver : Differential-Rx CTS 1.4

Tﬂktmn/]x TekExpress Automation Framework

Enabling Innovation

HEAC Differential Mode Receiver Performance Test Report

DUT ID : DUTOO1 Auto Detect MAC : TRUE CTS Versio

MAC Address : 00:13:20:76:6k:67 IP Address : 223.11.59.34 Compliance Mod

Date/Time : 8/5/2009 12:37 Execution Time : 15 Min Overall Resu

AING Maddel : ANGS014 A4 Serial Number : 201001 A0 FAM Version : 3.0.136 602 Aics Calibration Stab

Scope Model : DPO7254 Sope Serial Number | 0223 Scope FAW Version: 4.3.0 BUILD 85 Scope Calibration Stat
Probe Model : "PE245" Frobe Serial Number : "BO013061" TekExpress Version: HEAC: 1.1.2.16, Framewark: 1.3.4.125

Test Name Measure.ment CRC Status CRC details Test Result Compliand An.alysis
Details Mode Time
Receiver Performance - Mominal Values CRC OK Packet type : ICMP 1 Min
Nominal Response
o
515 Receiver Perfammance - High Amplitude +10% CRC OK Packet type : ICMP vos i
Amplitud Low Amplitude -10% CRC OK Packst type : ICHP
High Clock Freguency,
I5.16 Receiver Performance - +50(ppm) cRe ox Packet type  10MP Yeg 2 Min
Clock Freguency Low Clock Frequency CRC 0K Packet type - ICMP
-50(pprm)
I5.18 Receiver Performance -| - High CM Valtage
Common made o0, CRC 0K Packet type : ICWMP Yag 1 Min
E-Waﬁ\fuﬁi"ec’a:s@mm | Worst Case Cable CRC OK Packet typs | ICMP Yes 1 Min
< I —
TekExpress launched successfully. Tektronix’
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Select a Common Mode Receiver Test

Select a Common Mode Receiver Test

In TekExpress, the Select panel allows you to select, configure and run the common mode receiver tests.

1. Launch TekExpress HEAC.
Select the device as HEAC-Receiver.

Enter the DUT ID in the field provided.

SANEE S

Select the test suite as Common Mode-Rx and the version is CTS 1.4.

Select a test from the table: Receiver Performance-Nominal Response, Receiver

Performance-Differential Signal Disturbance, Receiver Performance-Jitter Tolerance, Receiver
Performance-Maximum Input, Receiver Performance-Minimum Input, and Operating DC

Voltage.

NOTE. All common mode receiver tests are selected by default. To select a particular test, click Deselect

All, and select the required test from the table.

Make Connections for a Common Mode Receiver Test

You will need the following equipment to perform a common mode receiver test:

Resource Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWG5000 Series, AWG5000B Series, AWG7000 Series, or
AWG7000B Series Arbitrary Waveform Generator

HEAC TPA-P adapter Tektronix HEAC-TPA-P

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT
DUT An HEAC source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)

Tektronix part number 174-1341-00 (1 meter)

HDMI Cable Any
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How To Make Connections for a Common Mode Receiver Test

Connect the equipment as shown in the following diagram:

( N~ GPIB/Ethernet cross-cable

AWG5000/AWG7000/B DPO7000 or CEC/CDC controller

Ch1 Ch2 DPO/DSA70000

Analog(+) Analog(+) Ch1 Ch2
® [0 © © ® :I
— — T =
|<— HDMI cabl
y cable

CEC/CDC
control port

Jo
M | | Source DUT
- HEAC+TP1J1 —| 59
HEAC+ 7 J6 \
HEAC-TPA main e HEAC-TPA
plug adapter

NOTE. To view the equipment setup diagram, click the Show Schematic button.

NOTE. This equipment setup diagram and connections are the same for all common mode receiver tests
except the Operating DC Voltage test.

1. Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
2. Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.

3. Connect the Chl Analog(+) output from a waveform generator to the HEAC+ SMA connector of the
HEAC-TPA main board, and the Ch2 Analog(+) to the HEAC— SMA connector.

4. Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q:

TekExpress HEAC Automated Solution 101



How To Make Connections for a Common Mode Receiver Test

See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

5. Set the HEAC-TPA main board to enable the Source DUT test.
6. Activate +4 V bias using the +5 V power from the Source DUT.

7. Activate ARC (Common mode) transmission capability for the HEAC Source DUT using the
CEC/CDC controller.
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Configure and Run a Common Mode Receiver Test

To configure and run a common mode receiver test, select one or more tests and do the following:

1. In the Select panel click Configure.

NOTE. The nominal response test is provided (although not part of the CTS 1.4) for you to test whether
your DUT is working with nominal signal levels. The Compliance Mode is not available for the Nominal
Response test.

Table 55: General parameters for common mode receiver tests

Parameter Description

Signal Source Select the arbitrary waveform generator as the signal
source.

Real Time Scope Select the oscilloscope to which to connect.

DUT High Signal connected to real time scope at Select the oscilloscope channel to which the DUT High

signal is connected.

DUT Low Signal connected to real time scope at Select the oscilloscope channel to which the DUT Low
signal is connected.

NOTE. The Analyze and Limits tabs have no configurable parameters.

2. Click Comments to enter comments. The comments are shown in the test report.
3. Click Apply to effect the changes, and then click Close.

4. In the Select panel, click Run to start the test. This loads the pattern file(s) for the test. As each
test executes, you are prompted to verify the audio response from the DUT. If you detect the audio
response, click Detected. If you do not detect the audio response, click Not Detected. The Acquire
panel shows the progress and status of the test as it runs.

If you select Detected, the Analyze panel is updated with the audio tone as detected and the test is
reported as Pass.

If you select Not Detected, the Analyze panel is updated with the audio tone as not detected and
the test is reported as Fail.

5. After the selected tests are executed, a report is generated and displayed in the Report panel.
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Configure and Run the Receiver Performance Nominal Response Test

To configure and run the receiver performance nominal response test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 56: Acquisition parameters for the receiver performance nominal response test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Nominal Do not change
Response.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for Nominal Pattern 2 Do not change

NOTE. The Analyze and Limits tabs have no configurable parameters.

3. Click Comments to enter comments. The comments are shown in the test report.
4. Click Apply to effect the changes, and then click Close.

5. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

6. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.
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View Analysis for Receiver Performance Nominal Response Test

View Analysis for Receiver Performance Nominal Response Test

Click Analyze to view the analysis of the receiver performance nominal response test.

B TekExpress HEAC Automated Solution {Untitled)* =10l x|

Ele Wiew Tools Help

puTID ouTont -

Select " Aoquire Analyze | Report |

HEAC-Receiver : CommonMode-Rx CTS 1.4 ¥ Show Pass [ Fail
TestName 5tatus Measurement Detads Measured Vaue Pass/Fai Status
Receiver Performance - Nominal | Completed Test Morminal Pattern at Mominal Yalu  [Audio Detected v Pass

TekExpress launched successfully.

114242009 2:26 PM:Wiite: SEQUENCE:JUMP 1
11/2/2009 226 PM::Completed Testing
11/2/2009 226 PM: \Wiite: w/GCST

1]

11/2/2009 226 PM::Completed Receiver Performance - Nominal Response
11/2/2009 2:26 PM:write: "RST

11/2/2009 226 Ph::Closing Signal Source
11/2/2009 226 PM::Generating Tek Report
11/2/2009 226 PM:: Test execution completed

Maminal Pattern at Nominal Yalues
3

:I I Dizplay Status
M auto Serall
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How To Configure and Run the Receiver Performance Differential Signal Disturbance Test

Configure and Run the Receiver Performance Differential Signal
Disturbance Test

To configure and run the receiver performance differential signal disturbance test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 57: Acquisition parameters for the receiver performance differential signal disturbance test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Differential Do not change
Signal Disturbance.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for 48KHz (6.144MHz) 2 Do not change

3. Click Analyze. Configure the Differential Signal Disturbance (%) parameter.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.
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View Analysis for Receiver Performance Differential Signal Disturbance Test

View Analysis for Receiver Performance Differential Signal Disturbance

Test

Click Analyze to view the analysis of the receiver performance differential signal disturbance test.

~ﬁ TekExpress HEAC Automated Solution {Untitled)* ;IEIEI

File Wiew Tools Help

Select ” Acquire | Analyze ‘ Report |

DUTID |DUTO0 ﬁii iiii

HEAC-Receiver : CommonMode-Rx CT5 1.4 ¥ Show Pass ! Fail
Test Mame Status Measurement Detals Measured Yalue Pass/F al Status
5.17 Receiver Performance - Diff | Completed Test 48KHz[B.144MHz) at 10% High D | Audio Detected v Pass

117272009 2:33 PM:wirite: "RST

TekExpress launched successhully,

11/2/2009 2 33 PM:Write: SEQLUENCE JUMP 1 2% Dieplay stat

11/2/2009 2.33 PM:: Completed Testing 458K Hz(5.144MHz) at 10% High Differential oltage IEEIER s
11/2/2009 2. 33 PM:Write: AWGC:STOP
11/2/2009 2:33 Pt::Completed 5.17 Receiver Performance - Differential Signal Disturbance

11242009 233 Ph::Closing Signal Source
11/2/2009 2:33 Ptd::Generating Tek Report
11/2/2009 2:33 Ph::Test execution completed

W' auto Scrall

Tektronix-
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Configure and Run the Receiver Performance Jitter Tolerance Test

To configure and run the receiver performance jitter tolerance test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 58: Acquisition parameters for the receiver performance jitter tolerance test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Jitter Do not change
Tolerance.awg

AWG Index for NULL Pattern 1 Do not change

Pattern for 10UI, 5Hz@6.144MHz Jit- Do not change
ter5SHz10U148k400Hz1kHz400mV_c

Pattern for 0.25U1, 200Hz@6.144MHz Jit- Do not change
ter200Hz025U148k400Hz1kHz400m

Pattern for 0.2U1, 400kHz@6.144MHz Jit- Do not change

ter400kHz02U148k400Hz1kHz400m

3. Click Analyze. Configure the 10Ul, SHz@6.144MHz, 0.25UI, 200Hz@6.144MHz, and 0.2UI,
400kHz@6.144MHz parameters.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.
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View Analysis for Receiver Performance Jitter Tolerance Test

Click Analyze to view the analysis of the receiver performance jitter tolerance test.

B TekExpress HEAC Automated Solution {Untitled)* =10l x|

Ele Wiew Tools Help

putio [ourost -y Y

Select " Acquire | Analyze | Repart |
HEAC-Receiver : CommonMode-Rx CTS 1.4 M Show Pass | Fail
TestName Status Measurement Detads Measured Yalue Pass/Fai Status
1001, BHz & 6.144MHz Audio Detected
517 Receiver Performance - Jitte | Completed Test 0.25U1. 200Hz @ B.144MHz Audio Detected v Pasz
0201, 400kHz & 6.144MHz Audio Detected

1172720009 236 PM:wiite: SEQUENCE-JUMP 1 5 :

11/2/2009 236 PM: Completed Testing 0.2U1, 400kHz @ B.144MHz 2l pisplay Status
11242009 236 PM:Wite: AwWGCSTOP i Gl
11./2/2009 236 P::Completed 5.17 Receiver Performance - Jitter Tolerance

11/2/2009 236 PM: Wirke: "RST . Clearsll
11,/2/2009 236 PM::Closing Signal Source

11/2/2009 2:36 PM::Generating T ek Report j \ SaveStatus
11/2/2009 236 PM:: Test execution completed 7

TekExpress launched successfully, .Ihkmni_x.
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Configure and Run the Receiver Performance Maximum Input Test

To configure and run the receiver performance maximum input test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 59: Acquisition parameters for the receiver performance maximum input test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Amplitude Do not change
Deviation.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for 10U, 2 Do not change

48KHz (6.144MHz)

3. Click Analyze. Configure the Amplitude Deviation: Maximum Input (mV) parameter.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.
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View Analysis for Receiver Performance Maximum Input Test

Click Analyze to view the analysis of the receiver performance maximum input test.

9B TekExpress HEAC Automated Solution {Untitledy* =100

Ele Wiew Tools Help

puUTID |DUTOO i Ii i ii

Select " Acquire Analyze ‘ Report |
HEAC-Receiver : CommonMode-Rx CTS 1.4 ¥ Show Pass ! Fail
TestName Status Measurement Detads Measured Value Pass/Fai Status
517 Receiver Performance - Max  |Completed Test 48KHz[B.144MHz) at 480 [mv) M [Audic Detected " Pass

11/2/2009 2:43 PM:MWrite: SEQUENCE:JUMP 1

114242009 2:43 PM::Completed Testing 4BKH2[E 144MHz] at 480 [mi] Masimum [nput J & Display Status

11/2/2009 2:43 PM:wiite: Sw/GC5TO ¥ Auto Serall
11/2/2009 243 PM::Completed 5.17 Hecawer Performance - b arimum Input

11/2/2009 2:43 PM:wiite: "RST . Clearal
11/2/2009 243 P::Closing Signal Source

11/2/2009 243 PM:Generating Tek Report  SaveStatus
11/2/2009 243 PM::Test execution completed =

TekExpress launched successfully, .Ihkmnixﬁ
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Configure and Run the Receiver Performance Minimum Input Test

To configure and run the receiver performance minimum input test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 60: Acquisition parameters for the receiver performance minimum input test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Amplitude Do not change
Deviation.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for 10U, 2 Do not change

48KHz (6.144MHz)

3. Click Analyze. Configure the Amplitude Deviation: Minimum Input (mV) parameter.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.
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View Analysis for Receiver Performance Minimum Input Test

Click Analyze to view the analysis of the receiver performance minimum input test.

9B TekExpress HEAC Automated Solution {Untitledy* 0|
Ele Wiew Tools Help
puUTID |DUTOO Fun Stnﬁ
Select " Acquire Analyze ‘ Report |
HEAC-Receiver : CommonMode-Rx CTS 1.4 ¥ Show Pass ! Fail
TestName Status Measurement Detads Measured Value Pass/Fai Status
517 Receiver Performance - Mini |Completed Test 48KHz[B.144MHz) at 160 [mv] Mi [Audic Detected " Pass
11/2/2009 2:39 PM:wirite: SEQUENCE:JUMP 1 ~
11/2/2009 2:39 PM::Campleted Testing 4BKHz[E 144hHz] 2t 160 (i) Minimum Input 2% Display satus
11/2/2009 2:39 PM:wiite: &w/GC5TO ¥ Auto Serall
11/2/2009 239 PM::Completed 5.17 Hecawer Performance - Minimum Input
11/2/2009 2:39 PM:wiite: "RST . Clearal
11/2/2009 239 P::Closing Signal Source
11/2/2009 2:39 PM::Generating Tek Report . SaveStatus
11/2/2009 239 PM::Test execution completed =
TekExpress launched successfully, 'Ihkmnix"

Make Connections for Common Mode Operating DC Voltage Test

You will need the following equipment to perform the common mode Operating DC Voltage receiver test:

Resource

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Arbitrary waveform generator

Tektronix AWG5000 Series, AWG5000B Series, AWG7000 Series,
and AWG7000B Series Arbitrary Waveform Generator

Probe

Tektronix P6243 or P6245 for Tektronix DPO70000 Series,
DPO70000B Series, DSA70000 Series, and DSA70000B Series, and
MSO7000 Series Digital and Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series
Digital Oscilloscopes

HEAC TPA-P adapter

Tektronix HEAC-TPA-P
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Resource

Make Connections for Common Mode Operating DC Voltage Test

Model supported

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT

DUT An HEAC source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

Connect the equipment as shown in the following diagram:

( )~ GPIB/Ethernet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
chi cho DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
@ @ [0} @ :I
— = =g
~<—HDMI cable
(_/\./~ J
DC power supply
CEC/CDC
control port \ )
J
HEAC- \ &
©
WD Source DUT
\ ©
HEAC-TPA
HEAC-TPA main plug adapter

1. Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.

2. Connect the CEC or CDC Controller to CEC/CDC Control Port on the HEAC-TPA main board.

3. Connect the Chl Analog(+) output from a waveform generator to the HEAC+ SMA connector of the
HEAC-TPA main board and the Ch2 Analog(+) to the HEAC— SMA connector.

4. Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q:
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See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

5. Connect a single-ended probe from Chl of the digital oscilloscope to the HEAC+ probe point on the
HEAC-TPA main board, and a second single-ended probe from Ch2 to the HEAC— probe point.

6. Set the HEAC-TPA main board to enable the Source DUT test, and use +5 V power from the DC
Power Supply. Set switch S7 to the right (On position) on the HEAC-TPA main fixture.

NOTE. Do not use +5 V power from the Source DUT.

7. Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board.
8. Power on the Source DUT.

9. Activate the ARC (Common mode) transmission on the HEAC Source DUT using the CEC/CDC
controller.

Configure and Run the Common Mode Operating DC Voltage Test

To configure and run the Operating DC Voltage test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the DC Voltage HEAC + Line and the DC
Voltage HEAC — Line in the following table. It is recommended that you do not change these values.

Table 61: Acquisition parameters for the common mode operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV) 200 100, 200, 400

Vertical Position (div) 0 Do not change

Vertical Offset (V) Auto Auto, 2, 4, 6

Horizontal Scale (uSec) 10 5,10, 20

Horizontal Position (%) 50 50, 70, 90

Record Length 2500000 1250000, 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.

3. Click Analyze. Configure the following:
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Table 62: Analysis parameters for the common mode operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values
Edge Trigger Level 4 24,6
Edge Trigger Slope Positive Positive, Negative

4. Click Limits. Configure the DC Voltage HEAC + line and DC Voltage HEAC — line values and the
compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

8. If you detect the audio response, click Detected. If you do not detect the audio response, click Not
Detected. The Acquire panel shows the progress and status of the test as it runs.

View Analysis for Common Mode Operating DC Voltage Test

Click Analyze to view the analysis of the Common Mode Operating DC Voltage test.

% TekExpress HEAC Automated Solution (Untitled)*

File  Yiew Tools Help

puTiD [PLTON | G
Select Acquire Analyze Feport
HEAC-Receiver : CommonMode-Bx CTS 1.4 Show Pazs i Fail
TestName Status Measurement Detals Measured Yalue Pazs/Fai Status
DC Waltage : HEAL + line 39522
£.19 Operating DC Yaltage Completed - " Pass
DC Valtage : HEAL - line 4.0263

1141042009 302 PM::Completed test : 5.19 Temination Supply Yoltage
1141042009 302 PM:white: OUTPUT1:STATE OFF

|

Dizplay Status

1141042009 3:02 PM:dwhite: OUTPUT2:5TATE OFF Auto Seroll

1141042009 302 PM::Closing Signal Souce

1141042009 302 PM::Generating Tek Report %

1141042009 3:02 PM::T est execution completed w

~| Sy

< | >
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'
TekExpress launched successfully, 'Ihkmnix"
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View Results for a Common Mode Receiver Test

You can view the common mode receiver test results in the Analyze panel. A table shows the test name,
audio status, measurement details, test result (pass/fail), Compliance Mode, and analysis time. The
application also automatically displays a report in the Report panel once the test is successfully completed.
Save this report as an MHT file using the File > Save As option.

The following screen shows the results for common mode receiver tests.

~ﬁ TekExpress HEAC Automated Solution {Untitled)* ;IEIEI

File  VYiew Tools Help

BT |PEVEY — —

| Select " Acquire " Analyze Fiepart

HEAC-Receiver : CommonMode-Rx CTS 1.4

Tﬂklmll/lx TekExpress Automation Framework
Snsbiing Innovation HEAC Common Mode RX Signal Characteristics
DUT ID : DUTO01 Device Type : HEAC-Receiver
Date/Time : 11/2/2009 14:22 Execution Time : § Min
AWG Model : AWGT102 AWG Serial Number : 5010283 AWG FAY Wersion © 311416
Scope Model : DPO71604 Scope Serial Number : 0211 Scope FAW Version : 4.3.8 ACI
Probel Model : PT330 Probe1 Serial Number : B023217 TekExpress Version :HEAC: 1
Probe2 Model : NIA Probe2 Serial Number : NIA
e |
Receiver Performance - Mominal | Nominal Pattern at Mominal ) Audio
Response Values Detected
5.17 Receiver Performance - 48KHz(6.144MHz) at 10% } Audio
Differential Signal Disturbance High Differential Voltage Detected
10U, 5Hz @ 6.144MHz - ke . -
T 17 Receiver Performanee - litter] - . _ .. _ _ L. | L JL‘
4 »

TekExpress launched successfully, 'Ihktlnlli_x*
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Select a Single Mode Receiver Test

In TekExpress, the Select panel allows you to select the receiver tests to configure and run.
1. Launch TekExpress HEAC.

Select the device as HEAC-Receiver.

Select the test suite as SingleMode-Rx and the version is CTS 1.4,

Enter the DUT ID in the field provided.

AN S o

Select a test from the list: Nominal Response, Receiver Performance-Amplitude, Receiver
Performance-Jitter Tolerance, and Operating DC Voltage.

NOTE. By default, all receiver tests are selected. To select a particular test, click Deselect All, and select
the required test from the table.

Make Connections for a Single Mode Receiver Test

You will need the following equipment to perform a single mode receiver test:

Resource Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWG5000 Series, AWG5000B Series, AWG7000 Series,
and AWG7000B Series Arbitrary Waveform Generator
Probe Tektronix P6243 or P6245 for Tektronix DPO70000 Series,

DPQ70000B Series, DSA70000 Series, and DSA70000B Series, and
MSO7000 Series Digital and Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series
Digital Oscilloscopes

HEAC TPA-P adapter Tektronix HEAC-TPA-P
Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT
DUT An HEAC sink or source device
SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)
HDMI Cable HDMI cable with HEAC capability
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Connect the equipment as shown in the following diagram:

'd ) < GPIB/Ethemet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
chi cho DPO/DSA70000
Analog(+) Analog(+) Ch1
[0) [0) [0) @ ) 1
— — T -
A ) <—HDMI cable
DC power supply
<—Single-ended probe
CE(t;/(;'DCrt )
control po
p \ f J
HEAC- - |
J
= ©
TP3 ¥E21 @ Il ] source DUT
N | I HEAC+ i |\|\|\|||I ||\|||||| ) ©
e S )
HEAC-TPA main -7 HEAC-TPA
plug adapter

1. Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
2. Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.

3. Connect the Chl Analog(+) output from a waveform generator to the HEAC+ SMA connector of
the HEAC-TPA main board.

4. Set the Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q:

See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

5. Connect a single-ended probe from Chl of the digital oscilloscope to the HEAC+ probe point on
the HEAC-TPA main board.

6. Set the HEAC-TPA main board to use +5 V power from the DC Power Supply and not from the
Source DUT.
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7. Load the waveform data on the arbitrary waveform generator and generate the waveforms.

8. Activate the ARC (Single mode) transmission on the HEAC Sink DUT using the CEC/CDC controller.

Configure and Run a Single Mode Receiver Test

To configure and run a single mode receiver test, select one or more tests and do the following:

1. In the Select panel click Configure.

NOTE. The nominal response test is provided (although not part of the CTS 1.4) for you to test whether
your DUT is working with nominal signal levels. The Compliance Mode is not available for the Nominal
Response test.

2. In the Configure panel, select either Compliance Mode or User Defined Mode. In the User Defined
Mode, you can modify the test parameters but you will no longer be testing against the compliance
standards. In the Compliance Mode, you cannot modify any of the parameters.

Table 63: General parameters for single mode receiver tests

Parameter Description

Signal Source Select the arbitrary waveform generator as the signal
source.

Real Time Scope Select the oscilloscope to which to connect.

DUT High Signal connected to Real Time Scope at Select the oscilloscope channel to which the DUT High
signal is connected.

TestatVel =0V Select whether to include or exclude the test at this voltage.

Testat Vel =25V Select whether to include or exclude the test at this voltage.

Testat Vel =5V Select whether to include or exclude the test at this voltage.

3. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

4. The single mode receiver tests run at three terminal voltage levels (Vel): 0 V, 2.5V, and 5 V. For each
voltage level, the application prompts you to verify the audio response from the DUT. If you detect the
audio response, click Detected. If you do not detect the audio response, click Not Detected.

5. Repeat this for different terminal voltage levels and audio patterns of various frequencies
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Configure and Run the Receiver Performance Nominal Response Test

To configure and run the receiver performance nominal response test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. Inthe User Defined Mode, the parameters are defined for the Audio Pattern as in the following table. It
is recommended that you do not change these values.

NOTE. The Compliance Mode is not available for the Nominal Response test.

Table 64: Acquisition parameters for the nominal response test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Nominal Do not change
Response.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for Nominal Pattern 2 Do not change

NOTE. The Analyze and Limits tabs have no configurable parameters.

3. Click Comments to enter comments. The comments are shown in the test report.
4. Click Apply to effect the changes, and then click Close.

5. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

6. The single mode receiver tests run at three terminal voltage levels (Vel): 0V, 2.5V, and 5 V. For each
voltage level, the application prompts you to verify the audio response from the DUT. If you detect the
audio response, click Detected. If you do not detect the audio response, click Not Detected.

Repeat this for different terminal voltage levels and audio patterns of various frequencies.
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View Analysis for the Receiver Performance Nominal Response Test

View Analysis for the Receiver Performance Nominal Response Test

Click Analyze to view the analysis of the nominal response test.

8 TekExpress HEAC Automated Solution {Untitled}* = 10| x|
File  ‘Wew Tools Help
puUTID |OUTO0 iiiii i ii
Select " Acquire Analyze | Feport |
HEAC-Receiver : SingleMode-Rx CTS 1.4 ¥ {Ehow Pass | Eail
Test Name Status Measurement Detads Measured Yalue Pass/Fail Status
el = 0% Hominal Pattern at N | Audio Detected
Receiver Perfarmance - Momin | Completed Test el = 26V Nominal Pattern at  |Audio Detected v Pass
el = 5% Hominal Pattern at N | Audio Detected

TekExpress launched successfully,

1141042003 2:06 PM:wirite: SEQUENCE:JUMP 1
111042009 206 PM::Completed Testing%el =5 : Mominal Pattern at Maminal alues
1141042009 206 Ph:\wirite: AwWGC:STOR
1141072009 206 Ph::Completed Receiver Performance - Mominal Responze

1141042009 2:06 Ph:\wiite: OUTPUT1:STATE OFF
1141042009 2:06 Ph:wiite: OUTPUTZ:STATE OFF
111042003 2:06 PM::Closing Signal Saurce

11/10/2009 206 PM::Generating Tek Repart

LI I~ Dizplay Status
M Auto Serall

Configure and Run the Receiver Performance Jitter Tolerance Test

122

To configure and run the receiver performance jitter tolerance test, do the following:

1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters for Audio Pattern are defined as in the following table. It is
recommended that you do not change these values.

Table 65: Acquisition parameters for the jitter tolerance test

Parameter

Permitted user defined mode

Compliance mode values

AWG File Name

C:\HEAC Patterns\Audio\Jitter
Tolerance.awg

Do not change

AWG Index for NULL Pattern

1 Do not change

Pattern for 10Ul, 5Hz @ 6.144MHz

Jit-
terbHz10U148k400Hz1kHz400mV_c

Do not change
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Table 65: Acquisition parameters for the jitter tolerance test (cont.)

Permitted user defined mode

Parameter Compliance mode values
Pattern for 0.25Ul, 200Hz @ Jit- Do not change
6.144MHz ter200Hz025U148k400Hz1kHz400m

Pattern for 0.2Ul, 400kHz @ Jit- Do not change
6.144MHz ter400kHz02U148k400Hz1kHz400m

3. Click Analyze. Configure the 10UI, SHz @ 6.144MHz, Pattern for 0.25U1, 200Hz @ 6.144MHz, and
Pattern for 0.2UI, 400kHz @ 6.144MHz parameters.

Table 66: Analysis parameters for the jitter tolerance test

Permitted user defined mode

Parameter Compliance mode values

Pattern for 10Ul, 5Hz @ 6.144MHz Include Include, Exclude
Pattern for 0.25Ul, 200Hz @ Include Include, Exclude
6.144MHz

Pattern for 0.2Ul, 400kHz @ Include Include, Exclude
6.144MHz

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. The single mode receiver tests run at three terminal voltage levels (Vel): 0V, 2.5V, and 5 V. For each
voltage level, the application prompts you to verify the audio response from the DUT. If you detect the
audio response, click Detected. If you do not detect the audio response, click Not Detected.

Repeat this for different terminal voltage levels and audio patterns of various frequencies.
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View Analysis for the Receiver Performance Jitter Tolerance Test

Analysis for the Receiver Performance Jitter Tolerance Test

Click Analyze to view the analysis of the jitter tolerance test.

=10 %]

File  Wiew Tools Help

pDuUTID |DUTOO0 i i iii

Selact || Acquire Ainalyze | Report |

HEAC-Receiver : SingleMode-Rx CTS 1.4 ~ Show Pass [ Fail

TestName Status Measurement Detads MeasuredValue Pags/F ai Status
Vel = 0% 1001, 8Hz @ 6.144MH | Audio Detected
Vel=0%: 02501, 200Hz @ 6.14 | Audio Detected
Vel = 0% 0211, 400kHz @ B14 | Aodio Detected
Wel=25Y 10Ul 5Hz @ B 144M | Audio Detected
5.18 Receiver Performance - Jite | Completed Test Vel=25%: 02501, 200Hz @ 6.1 |Audio Detected v Pazz
Vel=25% 0201 400kHz @ 6.1 |Audio Detected
Vel =6 1001, BHz @ E6.144MH | Audio Detected
Vel=5%: 02501, 200Hz @ E.14 | Audio Detected
Vel=5%: 0201 400kHz @614 |Audio Detected

11/2/2008 3:13 PM:Write: SEQUENCE:JUMP 1

11/2/2009 3:13 PM::Completed Testing Vel = 5% : 0.2U1, 400kHz & 6.144MHz
11/2/2009 3:13 PM: it 84/GCSTOP

11/2/2009 313 PM::Completed 5.18 Receiver Performance - Jitter Tolerance

:I I Dizplay Status
M Auto Serall

11/2/2009 313 PM:white: "RST . Ulearal
11/2/2009 3:13 P::Closing Signal Source

11/2/2009 3:13 PM:Gensrating T ek Report j  SaveStatus
11/2/2009 3:13 PH::Test execution completed <

TekExpress launched successfully, .Ihkmnix.
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Configure and Run the Receiver Performance Maximum Input Test

To configure and run the receiver performance maximum input test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 67: Acquisition parameters for the receiver performance maximum input test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Amplitude Do not change
Deviation.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for 10U, 2 Do not change

48KHz (6.144MHz)

3. Click Analyze. Configure the Amplitude Deviation: Maximum Input (mV) parameter.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. The single mode receiver tests run at three terminal voltage levels (Vel): 0V, 2.5V, and 5 V. For each
voltage level, the application prompts you to verify the audio response from the DUT. If you detect the
audio response, click Detected. If you do not detect the audio response, click Not Detected.

Repeat this for different terminal voltage levels and audio patterns of various frequencies.
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View Analysis for Receiver Performance Maximum Input Test

126

Click Analyze to view the analysis of the receiver performance maximum input test.

¥ TekExpress HEAC Automated Solution (Untitled)* =101x]

File  Wiew Tools Help

pDuUTID |DUTOO0 i i iii

Selact || Acquire Ainalyze | Report |
HEAC-Receiver : SingleMode-Rx CTS 1.4 M Show Pass ! Fail
TestName Status Measurement Detads MeasuredValue Pags/F ai Status
Wel= 0% : 48KHz[6.144MHz] at 4 | Audio Detected
5.18 Receiver Performance - Max | Completed Test Vel= 25 48KHz(6.144MHz] at | Audio Detected v Pass
Wel= 8% 48KHz[6.1440Hz] at 4 |Audio Detected

11/2/2009 315 PM:Swfrite: "RST

TekExpress launched successfully,

11/2/2008 3:15 PM:Write: SEQUENCE:JUMP 1
11/2/2009 3:15 PM::Completed Testing Vel B 48KHz2(6.144MHz] at 480 [t/ Masirurn [nput
11/2/2009 3:15 PM:wirite: Sw/GC5TO
11/2/2009 315 PM::Completed 5.18 Hecewel Performance - Maximum Input

11/2/2009 3:15 PH::Closing Signal Source
11/2/2009 315 PM::Generating Tek Report
11/2/2009 3:15 PH::Test execution completed

:I I Dizplay Status
M Auto Serall
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Configure and Run the Receiver Performance Minimum Input Test

To configure and run the receiver performance minimum input test, do the following:
1. In the Select panel, highlight the test and click Configure.

2. In the User Defined Mode, the parameters are defined for the Audio Pattern in the following table. It is
recommended that you do not change these values.

Table 68: Acquisition parameters for the receiver performance minimum input test

Permitted user defined mode

Parameter Compliance mode values

AWG File Name C:\HEAC Patterns\Audio\Amplitude Do not change
Deviation.awg

AWG Index for NULL Pattern 1 Do not change

AWG Index for 10U, 2 Do not change

48KHz (6.144MHz)

3. Click Analyze. Configure the Amplitude Deviation: Minimum Input (mV) parameter.

NOTE. The Limits tab has no configurable parameters.

4. Click Comments to enter comments. The comments are shown in the test report.
5. Click Apply to effect the changes, and then click Close.

6. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

7. The single mode receiver tests run at three terminal voltage levels (Vel): 0V, 2.5V, and 5 V. For each
voltage level, the application prompts you to verify the audio response from the DUT. If you detect the
audio response, click Detected. If you do not detect the audio response, click Not Detected.

Repeat this for different terminal voltage levels and audio patterns of various frequencies.
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Analysis for Receiver Performance Minimum Input Test

Click Analyze to view the analysis of the receiver performance minimum input test.

¥ TekExpress HEAC Automated Solution (Untitled)* 0] x|
File  Wiew Tools Help
pDuUTID |DUTOO0 Fiun SlDE
Selact || Acquire Ainalyze | Report |
HEAC-Receiver : SingleMode-Rx CTS 1.4 M Show Pass ! Fail
TestName Status Measurement Detads MeasuredValue Pags/F ai Status
Wel= 0% : 48KHz[6.144MHz] at 1 |Audio Detected
5.18 Receiver Performance - Mini | Completed Test Vel= 25 48KHz(6.144MHz] at | Audio Detected v Pass
Wel= 8% 48KHz[6. 1440Hz] at 1 |Audio Detected
11/2/2008 3:17 PM:Write: SEQUENCE:JUMP 1 :l ¥ Display Stat
11/2/2009 317 PM::Campleted Testing Vel B 1 48KH2(5144MHz) at 160 (] Minimum Input IRy Rk
11/2/2009 3:17 PM:wirite: Sw/GC5TO ¥ auto Serall
11/2/2009 317 PM::Completed 5.18 Hecewel Performance - Minimum Input
117242003 317 PM: it "RST . Ulearal
11/2/2009 3:17 Ph::Closing Signal Source
11/2/2009 3:17 PM::Gensrating T ek Report j . Save Status
11/2/2009 3:17 PH::Test execution completed <
TekExpress launched successfully, 'Ihklmnix"

Make Connections for the Single Mode Operating DC Voltage Test

128

You will need the following equipment to perform a single mode receiver test:

Resource Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B Series,
DSA70000 Series, DSA70000B Series, and MSO70000 Series Digital
and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWG5000 Series, AWG5000B Series, AWG7000 Series,
and AWG7000B Series Arbitrary Waveform Generators
Probe Tektronix P6243 or P6245 for Tektronix DPO70000 Series,

DPQ70000B Series, DSA70000 Series, and DSA70000B Series, and
MSO7000 Series Digital and Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix DPO7000 Series
Digital Oscilloscopes

HEAC TPA-P adapter Tektronix HEAC-TPA-P
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Resource Model supported
Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT, TF-HDMID-TPA-KIT
DUT An HEAC source device
SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)
HDMI Cable HDMI cable with HEAC capability

Connect the equipment as shown in the following diagram:

( ) < GPIB/Ethernet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
chi ch2 DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
@ @ [0} ® @ ® :l
— — = -
~—HDMI cable
’\ J
DC power supply

<—Single-ended probe

CEC/CDC control port )
r J
HEAC- \ L . |
J2
N | ©
TP3 HEAC' TP2 M j] D Source DUT
. | reaciol ™ [ el
oo o BA
HEAC-TPA main / HEAC-TPA
plug adapter

1. Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
2. Connect the CEC or CDC Controller to CEC/CDC Control Port on the HEAC-TPA main board.

3. Connect the Chl Analog(+) output from a waveform generator to the HEAC+ SMA connector of
the HEAC-TPA main board.

4. Set the Coupling and Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q:
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See Set Up the Jumpers on the HEAC-TPA-MAIN Fixture (see page 24) and Set Up the Switches on
the HEAC-TPA-MAIN Fixture (see page 23)

5. Connect a single-ended probe from Chl of the digital oscilloscope to the HEAC+ probe point on
the HEAC-TPA main board.

6. Set the HEAC-TPA main board to use +5 V power from the DC Power Supply. Set switch S7 to the
right (On position) on the HEAC-TPA main fixture.

NOTE. Do not use +5 V power from the Source DUT.

7. Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board.
8. Power on the Source DUT.

9. Activate the ARC (Single mode) transmission on the HEAC Source DUT using the CEC/CDC
controller.

10. Load the nominal audio waveform data on the arbitrary waveform generator and generate the
waveform.

Configure and Run the Single Mode Operating DC Voltage test

To configure and run the Operating DC Voltage test, do the following:
1. In the Select panel, highlight the test and click Configure.
2. In the User Defined Mode, the parameters for HEAC DC Voltage are defined in the following table. It

is recommended that you do not change these values.

Table 69: Acquisition parameters for the single mode operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values

Vertical Scale (mV-Div) 200 100, 200, 400

Vertical Position (div) 0 Do not change

Vertical Offset (V) Auto Auto, 2, 4, 6

Horizontal Scale (uSec) 10 5,10, 20

Horizontal Position (%) 50 50, 70, 90

Record Length 2500000 1250000, 2500000, 5000000

NOTE. In the User Defined Mode, during test execution the specified horizontal acquisition parameters
(such as horizontal scale and record length) might not be applied exactly as specified in the configuration
panel. Depending upon the oscilloscope model, the nearest possible value is applied.
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3. Click Analyze.

Table 70: Analysis parameters for the single mode operating DC voltage test

Permitted user defined mode

Parameter Compliance mode values
Edge Trigger Level 4 2,4,6
Edge Trigger Slope Positive Positive, Negative

4. Click Limits. Configure the DC Voltage HEAC + line and DC Voltage HEAC —line values and the
compare string.

5. Click Comments to enter comments. The comments are shown in the test report.
6. Click Apply to effect the changes, and then click Close.

7. In the Select panel, click Run to start the test. The Acquire panel shows the progress and status
of the test as it runs.

8. The test runs at three terminal voltage levels (Vel): 0V, 2.5V, and 5 V. Adjust the voltage and click
OK to proceed with the test.
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View Analysis for the Single Mode Operating DC Voltage Test

132

Click Analyze to view the analysis of the Single Mode Operating DC Voltage test.

wﬁ TekExpress HEAC Automated Solution {(Untitled)*

File  Yiew Tools Help

=l x|

DUTID |DUTOM

Select " Acquire | Analyze | Fepart |

a i ~y i

HEAC-Receiver : SingleMode-Bx CTS 1.4

¥ Show Pass f Fail

TestMame Status Measurement Detals Measured Yalue Pass/Fai Status
DCVoltage @& Vel = 04 00017

5.20 Operating DC Yoltage Completed DC Yaolage (& Vel = 25 1.948 " Pass
DCVoltage @& Vel = 5Y 39524

1141042009 2:26 PM::Started acquisition

1141042009 2:26 PM::Completed test - 520 Temmination Supply Yaltage
1141042009 2:26 PM:“w/ite: OUTPUTT:STATE OFF

1141042009 2:26 PM:white: OUTPUTZSTATE OFF

1141042009 2:28 PM::Closing Signal Source

1141042009 2:26 F‘M;:Generating Tek Repart

TekExpress launched successfully.

;I 7 Dizplay Status
' uta Serall
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View Results for Single Mode Receiver Tests

You can view the single mode receiver test results in the Analyze panel. A table shows the test name, audio
status, measurement details, test result (pass/fail), Compliance Mode, and analysis time. The application
also automatically displays a report in the Report panel once the test is successfully completed. Save this

report as an MHT file using the File > Save As option.

The following screen shows the results for single mode receiver tests.

& TekExpress HEAC Automated Solution {Untitled)*

File  Wiew Tools Help

=0l

| Select ” Acquire " Analyze Feport

DUTID [DUTOO

- Gy

HEAC-Receiver : SingleMode-RBx CTS 1.4

Teklmu/ix

Enabling Innovation

DUT ID : DUTOO1

TekExpress Automation Framework

HEAC Single Mode RX Signal Characteristics

Device Type : HEAC-Receiver

Date/Time : 11/2/2009 15:05

Execution Time : 17 Min

AWG Model
Scope Model
Probe Model

AWGT102
DPOT1604
P7330

value
v == «=5

AWG Serial Number : 5010263
Scope Serial Number : Q211
Probe Serial Number : B023217

AWG FAW Version : 3.1,
Scope FAW Version : 4.3.
TekExpress Version :HEL

DC Voltage @ Vel =0 -0.1274 51274, -0.1274
5.20 Operating DC Voltage DC Voltage @ Vel =256 WV == -0.0160 «=h 5.016, -0.016
DC Voltage @ Vel =5V == -0.0160 «=5 5.016, -0.016
Vel =0V : Nominal Pattern at Audio
Mominal Values Detected hd
ol 3
TekExpress launched successfully. 'Ihkmnix"
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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. Following operations can be performed using the programmatic
interface exposed by TekExpress:

B (see page 146)Query DUT ID
B (see page 147)Set DUT ID
(see page 148)SaveSession

(see page 150)RecallSession
(see page 151)Run the TekExpress execution

(see page 152)Stop the TekExpress execution

(see page 153)Query execution status

B (see page 154)Transfer result files
B (see page 156)Check the application status

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

B TekExpress Client: A High level automation application that communicates with TekExpress using
TekExpress Programmatic Interface.

m  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
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# Het VB HNet Web TestStand
Client Client Chent Chent
ry ry
‘\‘ v v /
TekEzpressChent Library
X
v
TekExpress
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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 web application. The examples for interfaces in each of these applications
are in SampTles folder.

References required

TekExpressClient.dll has internal reference to I1diglib.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 UI 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 to connect to
the server.

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.
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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

TekExzpressClient

TekExpress RemoteProxyOhiect

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

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 Inteface");
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
L
Client Proxyobiject ]
TekEzpress | TekExpressClient
Display Diclogl)
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, 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.

Parameters

Name Type Direction Description

ipAdress 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.

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

Server.

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

Value that suggests the status if the connection was established or an error occured. 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());
// Connect to the remoter Server
remoteObject.Connect(hostIPAddress, clientInterface, out clientiD);

return true;

3

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.

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
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—1 — Failure

Example

try

{
string returnval = UnlockServer (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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SetTimeOut()

144

SetTimeOut (string id, string time)

SetTimeOut()

Parameters

Name Type Direction Description

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

time string IN The time in seconds which

refers to the timeout period.

Return Value

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

Example

if (ClientId == ClientID)

{
if (locked == true)
{
tempTime = Int32.Parse(time);
}
if (tempTime < 0)
return “Enter a valid Timeout Period”;
else
{
timeout = tempTime;
return “Timeout Period Changed”;
}
3
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Comments

GetTimeOut()

The time parameter gives the timeout period, that is the time the client is allowed to be locked and idle.
After the timeout period if the client is still idle, it gets unlocked.

The time parameter should be a positive integer. Else, the client is prompted to provide a valid timeout

period.

GetTimeOut()

GetTimeOut (string id)

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

if (ClientId == ClientID)

{

ResetTimer();

return timeout.ToString();

Comments

The timeout period is a positive integer.
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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 ouT 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 setup.

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()

148

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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TekExpress Programmatic Interface Run()

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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QueryStatus()

QueryStatus(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()

154

TransferReport(string id, string filePath)

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.

filePath string IN The location where the report has to be

saved in the client.

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 CcommandfFailed(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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CheckSessionSaved()

CheckSessionSaved(string id, out bool saved)

CheckSessionSaved()

This function is called when a check is to be made to know if the current session is saved.

Parameters

Name Type Direction Description

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

saved bool ouTt Boolean which represents if the current

session is saved.

Return Value
Void

Example
if (clientId == ClientID)
{

returnval = remoteObject.IsSessionSaved(id,out saved);

Comments

The saved parameter gives the boolean value suggesting if the current session is saved or not. This is used

as a check in SaveSession() and SaveSessionAs() Functions.
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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(clientId);

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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ErrorCodes

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
FAIL -1
SUCCESS 1
NOTFOUND

LOCKED 3

Description

The operation failed.

The operation succeeded.

Server not found

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

Example

The following is an example for NI TestStand Client available in the path, C:\Program
Files\Tektronix\TekExpress\Examples\Programmatic Interface\TestStand

+ TestStand - Sequence Editor [Edit] - [C:\...\Examples\Programmatic Interface\TestStand\TekExpressClientTS.seq [Read Only]]

[E1Fle Edt Yew Execte Debug Configue Source Control Tooks Window Help _ & x
sE=g=] L AEN B ner MR- AN Y
Main | Setup | Cleanup | Parameters | Locals, s MainSegence 5
Step Deseription Flow Properties  Requirements Comment
‘Belcal Exectable 1.\ \TekExpress SATA.exe
1% waiting For application to launch
3 wait Timelnterval(15) “Wait for the TekEx. ..
115 app launched successfully “TekExpress” Post Action
Connect Action, Create TekExpressclient.client; Call Te... Connect to the ser...
18 Lock the sever so that other dlient abject will have read only
SilLockingthe server "Lacking server”
Lockserver Action, Call TekExpressClient. Clent LackServer Lock Server ta blac.
12 Demenstrating - Tme out Feature of the clent
et Tmeperiod Action, Get TekExpressClint, Client TmeOut Gets the Time Out ...
e show defaul: tine out “Default tineout"
22l Now setting user specied timeaut “setting user speciied timeout”
et Timeperiod Action, Call TekExpressClient, Clent SetTimeOut Sets the Time-out ..
Wait Timelnterval(Parameters. TimeOut + 2) Wait for the time p...

& the changs in Ul after lock tmesout “Timeout”
Feriod Elapsed - Server unlocked, Lock server o exscut...

% Need to lock the server again since i timed out
Wockserver Action, Call TekExpressClient. Client LockServer Lock Server toblac,

B set Tmeperiod
1% Demonstrating Save/fecall Session
Besourn
Show defaul: DUT 1D
8 5etDUTID
9 5avesession

5 2 1

otice the saved session

B 5avesessionds

Elotice the saved As
Wrecalsession

il otice the recalled session

&= 1

18 Demanstrating Run, Query resuls and Transfer resuls
ERun stop demo

Wrun

2 wait

Wston

Zpemo ends

Wisconnect

<End Groupz

action, Cal TekExpressClient. Client SetTimeOut

Action, Call TekExpressCliert. lient GetDutid
“DUT IB"

Action, Call TekExpressClient. Client. SstDutld
Action, Call TekExpressClient. Client Savesession
"Session save”

Action, Call TekExpressCliert, Client Savesessio,
"Session save”

Action, Call TekExpressClient. Client. RecalSession
"Session save"

“Runistop”

Action, Call TekExpressClient, Client, Run
Timelnterval(30)

Action, Call TekExpressClient, Client.Stop
"Demo ends”

Action, Call TekExpressClient. Client Disconnsct

Sets the Time-out

Checking f DUT-d ...

Change the DUT id
Saves the current: ..

Saves the current .

Recal the saved .

Run TekExpress re...
Wait For the run to. .
Transfer the repor..,

Disconmect the Ser. .

Mo Steps Selected homber of steps: 36

Edi:

User: administrator  Model; none
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Troubleshooting

Instrument Connectivity

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 TekVISA layer is not initialized if in
TekVISA Instrument manager the search criteria is turned-off even if 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 3.5 runtime engine. If you have versions other than 3.5, while
working with TekExpress, ensure that the version shipped with TekExpress is active. Do so by clicking
Start > Programs > National Instruments > TestStand 3.5 > TestStand Version Selector.

' 4 TestStand Yersion Selector F§|

Current Active Wersion: 35

Select Wersion

Inztalled TestStand wersions: Make Active

35 |

Togram FilezsMatonal Instrumentzh T estStand 3.5%

E it
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Troubleshooting TestStand Run Time Engine Installation
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Reference Shortcut Keys

Shortcut Keys

The following table lists the application shortcut keys:

Table 71: Keyboard shortcut keys

Menu Shortcut keys
File Alt+F
New Session Ctrl + N
Open Session... Ctli+ 0O
Save Session... Ctrl+S
Save Report As... Ctrl +R
Print Preview Report Ctrl+V
Print Report... Ctrl+P
Exit Ctrl + X
View Alt+V
Log File Ctrl + L
Tools Alt+T
Instrument Bench... Ctrl + 1
Help Alt+H
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About TekExpress, 15
Acquire parameters, 29
Cycle Time test, 50
High-Low Level test, 60
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test, 48
IEC60958-1 Stream
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Jitter MAX test, 44
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test, 115
Receiver Performance
Amplitude test, 89
Receiver Performance Clock
Frequency test, 91
Receiver Performance
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Receiver Performance
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Receiver Performance Jitter
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Receiver Performance
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Receiver Performance
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Receiver Performance
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Receiver Performance Signal
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Rise-Fall Time test, 46
Signal Amplitude test, 75
Template test, 42
Transmit Jitter MAX-Clock
Frequency test, 78
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Cycle Time test, 51
High-Low Level test, 61
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test, 49
IEC60958-1 Stream
Verification test, 81
Jitter MAX test, 44
Operating DC Voltage test, 73
Rise-Fall Time test, 77
Signal amplitude test, 75
Template test, 53
Transmit Jitter MAX-Clock
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Analyze parameters, 29
Application
exiting, 17
resizing, 16
starting, 16
Application summary, 15
Apply button, 30
Arbitrary waveform generators, 7

B

Before clicking Run, 12

C

Client, 135

Close button, 30

Comments, 29

Common mode receiver tests
configure, 103
connections, 100
general parameters, 103
Operating DC Voltage

test, 113

results, 117
select, 100

Common mode transmitter tests
configure, 58
connections, 56
High-Low Level test, 60

Index

IEC60958-1 Stream
Verification test, 66
Operating DC Voltage test, 59
Rise-Fall Time test, 62
select, 55
Signal Amplitude test, 75
Transmit Jitter MAX-Clock
Frequency test, 64
Compliance Mode, 28
Configure button, 27
Conformance
CTS 1.4 specifications, 15
HDMI 1.4 standards, 15
Controlling the Server, 136

D

Data storage, 36
Default directory usage, 9
Differential receiver tests
configure, 86
connections, 84
general parameters, 86
Nominal Response test, 87
Receiver Performance
Amplitude test, 89
Receiver Performance Clock
Frequency test, 91
Receiver Performance
Common Mode test, 93
Receiver Performance Signal
Source Impedance
test, 95
Receiver Performance Worst
Case Cable test, 97
results, 83
select, 84
Differential transmitter tests
connections, 37
Cycle Time test, 50
general parameters, 58
High-Low-Center Level
test, 48
Jitter MAX test, 44
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Index

Operating DC Voltage test, 42
Rise-Fall Time test, 46
select, 37
Template test, 52

Directory structure, 9

E
Exit, 18
Exiting the application, 17

F

File name extensions, 10

G

General parameters, 28
Common mode receiver
tests, 103
Differential receiver tests, 86
Differential transmitter
tests, 39
Single mode receiver
tests, 120
Single mode transmitter
tests, 72
Global Controls, 17

H

HEAC devices, 26
HTML report, 15

Instrument bench, 19

Instrument Bench menu, 31

Instrument discovery, 31

Instrument initialization, 159

Interface, 135

Interface commands
ChangeDutld, 147
Connect, 139
Disconnect, 140
GetDutld, 146
GetTimeOut, 145
LockSession, 142
RecallSession, 150
Run, 151
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SaveSession, 148
SaveSessionAs, 149
SetTimeOut, 144
Status, 153
Stop, 152
TransferReport, 154
UnlockSession, 143
Interface error codes, 157
IP address, 84

J

Jumper
HEAC-TPA-MAIN, 24
setup, 24

K

Key features, 15

L

Log file, 18

MAC address, 84
Mapping My TekExpress
folder, 13
Menus
File, 18
Help, 22
Tools, 19
View, 18
My TekExpress, 36
My TekExpress folder, 12

N

Non VISA resources, 20

0]

Overview, 15

P

Parameters to configure, 28

Pass/Fail notification, 15

Prerecorded waveforms
using, 32

Probes

recommended, 5
Programmatic interface, 135
Progress of analysis, 34
Proxy object

client, 138

remote, 137

R

Receiver tests

common mode, 100

differential, 84

single mode, 118
Recent sessions, 18
Reference waveforms

differential receiver tests, 33
Report

preview, 18

print, 18
Report panel overview, 35
Resizing the application, 16
Restore button, 30
Retrieved instruments, 20
Run, 12

Run button, 17
Run button, 17

S

Safety Summary, vii
Save
session, 18
Selecting connected
instruments, 32
Server, 135
Session
new, 18
open, 18
recently recalled, 18
save, 18
Session folder, 36
Shortcut keys, 161
Show Schematic button, 27
Signal Path Compensation
(SPC), 13
Single mode receiver tests
connections, 118
general parameters, 120
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Operating DC Voltage
test, 128
select, 118
Single Mode Receiver tests
configure, 120
Single mode transmitter tests
connections, 70
general parameters, 72
IEC60958-1 Stream
Verification test, 80
Operating DC Voltage test, 72
Rise-Fall Time test, 76
select, 70
Transmit Jitter MAX-Clock
Frequency test, 78
Single Mode Transmitter tests
configure, 72
Software version, 22
Starting the application, 16
Switch
HEAC-TPA-MAIN, 23
setup, 23
System requirements, 8

T

Technical support, 3
TekVISA instrument manager, 31
Test fixture
Tektronix, 5
Test limits, 30
Test parameters, 29
Test related files, 36
Test suite, 27
Test(s)
configure, 28
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common mode, 55
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Troubleshooting

instrument connectivity, 159

TestStand Run-time Engine

installation, 159

U

Untitled session, 12
User defined mode, 28

vV

View analysis
Cycle Time test, 52
High-Low Level test, 62
High-Low-Center Level
test, 50
IEC60958-1 Stream
Verification test, 82
Jitter MAX test, 46
Nominal Response test, 88
Operating DC Voltage test, 43
Receiver Performance
Amplitude test, 90
Receiver Performance Clock
Frequency test, 92
Receiver Performance
Common Mode test, 94
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Receiver Performance
Differential Signal
Disturbance test, 107

Receiver Performance Jitter
Tolerance test, 109

Receiver Performance
Maximum Input test, 126

Receiver Performance
Minimum Input test, 128

Receiver Performance
Nominal Response
test, 105

Receiver Performance Signal
Source Impedance
test, 96

Receiver Performance Worst
Case Cable test, 98

Rise-Fall Time test, 78

Signal Amplitude test, 76

Template test, 54

Transmit Jitter MAX-Clock
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View results
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Common Mode Transmitter
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