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1 Introduction

SigCon Architect is a GUI software tool that allows users to evaluate various high speed signal
conditioning products in TI's Datapath Solutions portfolio. Through MSP430 MCU communication, this
software tool uses intuitive graphical profiles to highlight common features for each device. SigCon
Architect also provides access to device-specific functions, such as EEPROM hex file generation, internal
eye monitor viewing, and low-level register bit access. This document details instructions for successful
software installation and GUI bring-up.

2 Installation Pre-Requisites and Installation Types

Please ensure that your PC meets the following criteria to use SigCon Architect properly:

» Operating System: Windows 7 (64-bit or 32-bit)

» Text Size: 100% (Recommended)

The SigCon Architect installers both include the following application requirements and will install silently if
the PC does not already have them:

e USB2ANY v2.7.0.0 firmware or later

» Python 2.7 (for scripting utility. Later versions not yet supported)

In addition to the above application requirements, SigCon Architect requires LabVIEW Run-Time Engine

(RTE) 2012 (or compatible). Users can choose between one of two SigCon Architect installer types. The
difference depends on whether the PC already has LabVIEW RTE 2012 (or compatible) installed.

INSTALLER TYPE DESCRIPTION
Size ~16 MB
Run-Time Engine (RTE) Installer not embedded

SigCon Architect Installer
(SNLCO054)

Recommended for users who already have LabVIEW RTE 2012 (or compatible) installed®
Size ~263 MB
Run-Time Engine (RTE) Installer embedded

SigCon Architect Installer
WRTE (SNLCO055)

Recommended for users who do not already have LabVIEW RTE 2012 (or compatible) installed

@ |f users do not have LabVIEW RTE 2012 (or compatible) when running SigCon Architect Installer (SNLC054), the installer will
redirect them to Nl.com in order to obtain LabVIEW RTE 2012.
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3 Installation and Uninstallation Instructions

3.1 Installation

1. Use your web browser to download the SigCon Architect Installer from Tl.com. Select the appropriate
installer based on Section 2.

e SNLCO054 -- Without LabVIEW RTE embedded
e SNLCO055 -- With LabVIEW RTE embedded

2. After selecting one of the installers, you will be prompted to sign into Tl.com. Sign into Tl.com, fill out
the information for U.S Government Export Approval, and submit.

3. You will then be directed to a download page. Select “Download." The dialog box in Figure 1 should
appear. Select “Open with Windows Explorer."

Opening snlc054 =
You have chosen to open:
1) snic054
which is: Compressed (zipped) Folder (19.2 MB)
from: http://software-dl.ti.com
‘What should Firefox do with this file?
@ Openwith | Windows Explorer (default) a
Save File
Do this automatically for files like this from now on.
oK Cancel

Figure 1. Dialog Box for Downloading the SigCon Architect Installer

4. Once the installer is downloaded, the folder containing the installer should appear in Windows
Explorer. Extract the file folder and run the executable file.

NOTE: You will be prompted to extract the folder if you run the .exe within the zip file.

5. Run the executable file. Skip to Step 6 if the following apply to you:
* You are installing SNLCO055 (LabVIEW RTE embedded)

e You are installing SNLC054 (LabVIEW RTE not embedded) and already have LabVIEW RTE 2012
(or compatible) installed

If you are installing SNLC054 and do not already have LabVIEW RTE 2012 (or compatible) installed
previously, the message in Figure 2 will pop up when attempting to run the executable file.

Texas Instruments SigCon Architect EVM GUT EE

Unable to locate the LabVIEW Run-Time Engine. Sigcon Architect requires a
version 2012 (or compatiblel LabVIEW Run-Time Engine.

Do you want to visit ni.com to downlead the LabVIEW Run-Time Engine?

Figure 2. Pop-Up Message if LabVIEW RTE 2012 Undetected

Click "Yes" to be redirected to Nl.com to download LabVIEW RTE 2012. Follow the instructions on
NI.com to install LabVIEW RTE 2012 properly.

After running the LabVIEW RTE 2012 installer, a PC restart is necessary to complete LabVIEW RTE
installation. After restarting the PC, navigate back to SNLC054 and run the executable again. The pop-
up message should no longer appear.
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6. When the executable runs, a setup wizard will appear as shown in Figure 3. Close any programs that
may be running and select “Next.”

.

Texas Instruments SigCon Architect EVM GUI I = | &

Welcome to SigCon Architect EVM
GUI Setup

Setup wizard will guide you through the SigCon Architect
EVM GUI's installation process. It is recommended to dose all
the other programs before starting the installation process.

Next > Cancel

Figure 3. SigCon Architect Setup Wizard

7. Read through the licensing agreement, and accept the terms of the agreement by selecting “I Agree”.

Texas Instruments SigCon Architect EVM GUL |ilﬂ_h,|

SigCon Architect EVM GUI Setup
Please review the license terms before installing Texas Instruments SigCon Architect
EVM GUIL.

Press Page Down to see the rest of the agreement.

Source and Binary Code Internal Use License Agreement [

Important - Please carefully read the following license agreement,
which is legally binding. After you read it, you will be asked
whether you accept and agree to its terms. Do not click “l have
read and agree” unless: (1) you will use the Licensed Materials for
your own benefit and personally accept, agree to and intend to be
bound by these terms; or (2) you are authorized to, and intend to

1

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install Texas Instruments SigCon Architect EVM GUI.

| < Back ” I Agree J| Cancel |

Figure 4. SigCon Architect License Agreement
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8.

If you are installing without LabVIEW RTE 2012 embedded (SNLCO054), skip to Step 9. If you are
installing with LabVIEW RTE 2012 embedded (SNLCO055), a second licensing agreement for National

Instruments Software will appear. Read through this agreement, and accept the terms of the
agreement by selecting “lI Agree."

Figure 5. National Instruments Software License Agreement

Texas Instruments SigCon Architect EVM GUIL = =

License Agreement
Please review the license terms before installing Texas Instruments SigCon Architect
EVM GUL.

Press Page Down to see the rest of the agreement.

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD
THE SOFTWARE AND/OR COMPLETE THE INSTALLATION PROCESS,
CAREFULLY READ THIS AGREEMENT. BY DOWNLOADING THE SOFTWARE
AMDIOR CLICKING THE AFPFLICABLE BUTTOM TO COMPLETE THE
INSTALLATION PROCESS, YOU COMSEMT TO THE TERMS OF THIS -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Texas Instruments SigCon Architect EVM GUIL.

[ < Back ][ I Agree ][ Cancel ]

9. Choose a location to install SigCon Architect and select “Next.” By default, SigCon Architect will install

under “C:\Program Files (x86)\Texas Instruments\SigCon Architect EVM GUL."

NOTE: The space required for the GUI is approximately 25 MB, and LabVIEW RTE is approximately

316 MB.

Texas Instruments SigCon Architect EVM GUI | = X

Choose Install Location
Choose the folder in which to install Texas Instruments SigCon Architect EVM GUIL

Setup wil install Texas Instruments SigCon Architect EVM GUI in the following folder. To install
in a different folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

param Files (x86) Texas Instruments\SigCon Architect EVM GUI

Space required: 19.2MB
Space available: 23.7GB

[ < Back ][ Next > ][ Cancel ]

Figure 6. Choose Install Location Dialog Box
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10. A window will appear with the components necessary for running SigCon Architect. "Python" is Python
v2.7, "LV2012 RTE" is the LabVIEW 2012 Run-Time Engine, and "EVM GUI" is the SigCon Architect
interface. For proper installation, leave all components checked to install.

NOTE:

Installer WRTE (SNLCO055).

LV2012 RTE will only appear as an installation option when running SigCon Architect

NOTE:

Components that are already installed on the PC will not appear as an option for installation.

For example, if you already have Python installed, then only "LV2012RTE" and "EVM GUI"

will appear.

Texas Instruments SigCon Architect EVM GUI =

P4

Choose Components
Choase which features of Texas Instruments SigCon Architect EVM GUI you want to
install.

install. Click Install to start the installation.

Select components to install: Pythan
LV2012RTE

EVM GUI

Space required: 19.2MB

Check the components you want to install and uncheck the components you don't want to

Component Description

[ < Back ][ Instal

] [ Cancel ]

Figure 7. Choose Components Dialog Box

11. Skip to Step 12 if the following apply to you:
e You are installing SNLC054 (LabVIEW RTE not embedded)

* You are installing with SNLCO055 (LabVIEW RTE embedded) and already have LabVIEW RTE
2012 (or compatible) installed

If you are installing with SigCon Architect Installer WRTE (SNLCO055) and do not already have
LabVIEW RTE 2012 (or compatible) installed previously, the installer will use a local LabVIEW RTE
setup.exe file to install. During this process, your PC may show a screen similar to Figure 8.

.
Texas Instruments SigCon Architect EVM GUI

T

Installing
Please wait while Texas Instruments SigCon Architect EViM GUI iz being installed,

Execute: "C:\Users\a027306 1\AppDataiLocal iTemp \RTE\Setup.exe” jq [accepticenses yes fr

Show details

Figure 8. Installation Dialog in Installer
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After LabVIEW RTE and SigCon Architect have been installed, you will be prompted to restart your
computer. Click “OK” to restart. If installation is not successful, see Step 13.

Texas Instruments SigCon Architect EVM GUI l&J
This installation requires a restart of computer, Do you wish to Restart now?
[ QK ] [ Cancel ]

Figure 9. Restart Prompt after SigCon Architect Installation

After restarting your PC, SigCon Architect is ready to run. Skip to Step 14.

12. If LabVIEW RTE installation is not required, the installer will show the screen in Figure 10 after
installation is complete. By default, "Run SigCon Architect EVM GUI" is checked and "Create Desktop
Shortcut” is left unchecked. Click "Finish" to complete SigCon Architect installation.

E’Texas Instruments SigCon Architect EVMGUT = 'TEI-EK
EVM GUI Installation completed
The installation of Texas Instruments SigCon Architect EVM
I GUI has been completed successfully

[ Run SiaCon Architect EVM GUT

[] create Desktop Shortcut

<Bark | Finish Canes i

Figure 10. Successful Installation of SigCon Architect

If you leave "Create Desktop Shortcut" unchecked and wish to create a desktop shortcut icon later, see
Step 14.
13. In the event that LabVIEW RTE fails to install and you attempt to open SigCon Architect anyway, the

error in Figure 11 will appear. Select “Yes” to launch a URL that will bring you to the LabVIEW RTE
download page, after which you can install LabVIEW RTE directly from NIl.com.

LabVIEW S5

'6' Unable to locate the LabVIEW Run-Time Engine.

SigCon Architect requires a version 2012 (or compatible) LabVIEW
Run-Time Engine. To correct this problem, please contact the vendor
of 5igCon Architect or download the LabVIEW Run-Time Engine from
the National Instruments Web site.

Do you want to visit ni.com to download the LabVIEW Run-Time
Engine?

[ ves |[ mwo [[ conce |

Figure 11. Error Dialog when Attempting to Run SigCon Architect without the RTE

After installing LabVIEW RTE successfully from NIl.com, restart your PC. Continue to Step 14.
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14. SigCon Architect can now be accessed in the Start Menu under "All Programs" — "Texas
Instruments" — "SigCon Architect EVM GUL."

' Maintenance &

MATLAB
Mentor Graphics
Mentor Graphics SDD
Microsoft Office
| Microsoft Silverlight
Microsoft SQL Server 2008
Microsoft SQL Server 2008 R2
Microsoft System Center 2012 R2
National Instruments
National Semiconductor Corp
Notepad++
PCIECY Application
| PDF-XChange PDF Viewer
Perforce
PyScripter
Python 2.7
Python 34
QuickTime
RealVNC P
Skype
| Spotfire
Startup
Symantec Endpoint Protection |2
Texas Instruments |
[Z] Sync Altium Libraries and Templates
Analog LaunchPAD v1.52,0030 |
High Speed Repeater Control Center|
SigCon Architect EVM GUI L
- 1 sigCon Achitect EVM GUI
TlLab Automation -

1 Back

Figure 12. SigCon Architect EVM GUI in "All Programs"

15. To create a desktop shortcut, right-click on the SigCon Architect EVM GUI icon and select "Send to"
— "Desktop (create shortcut)."

s g

SigCon Architect EVI oor
Tl Lab Automation

group (Vevonl) (G:)
Public (\\avon1) (P:)

Private (\\samba-norcross\archive\nsme_g_drive\Communications Interface) (Q:)

1 Back prod (W\dnss01) (¥:)

Microsoft SQL Server 2008 Open
Microsoft SQL Server 2008 R2 @1 Run as administrator
Micigsoft Syster Center 0 o bl ook oty
National Instruments 2
National Semiconducter Cor Open file location
Notepac++ Edit with HHD Hex Editor Neo
PCIECY Application 7-Zip 12
. PDF-XChange PDF Viewer Qf' Edit with Motepad++
Perforce
Scan for Viruses...
PyScripter
Python 2.7 @& WinMerge
Python 3.4 Pin to Taskbar
QuickTime Pin to Start Menu
RealVMC
LT Restore previous versions
J Spotfire Send to v |1, Compressed (zipped) folder |
Startup ‘ - B Desktop (create shortcut)
Symantec Endpoint Protecti 1k e —
Texas Instruments (‘ Copy =
LS;, Sync Altium Libraries anﬂ Delete "' Draphox
Analog LaunchPAD v1.52 e i Fax fec‘ﬁ'e”t
High Speed Repeater Cur‘ ) Mail recipient
SigCon Architect EVM GL Properties B Skype
R
£
SR
2

Figure 13. Create Desktop Shortcut for SigCon Architect
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16. The desktop shortcut icon for SigCon Architect will then appear. This completes SigCon Architect
installation.

Architect
Bt GLIT

Figure 14. SigCon Architect Desktop Shortcut
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3.2 Uninstallation

1. Close any instance of SigCon Architect that is running before continuing with uninstallation, or else the

program will not uninstall properly.

2. Locate the folder where the GUI was installed. This can be achieved by right-clicking on the GUI icon
and selecting “Properties” — “Open File Location.” By default, SigCon Architect is located in
“C:\Program Files (x86)\Texas Instruments\SigCon Architect EVM GUL."

3. The window that contains the program files will appear. Run “uninstall.exe."

| Details | Previous Versions

Shortout | Compaiibilty

SigCon Architect EVM GUI

Target type: Application
Target location: SigCon Architect EVM GUI

Target:

Start in "C:\Program Files &M\TE)GS Ingtruments* SigCol

Shortcut key:  Mone

Run: l Nomal window ']

Commert:

[ Open File Location | [ Change Icon... ] [ Advanced... |

Figure 15. SigCon Architect Properties Dialog Box

@‘\J" » Computer » OSDisk (C:) » Program Files (86) » TexasInstruments » SigCon Architect EVM GUI »

Organize »  [B Open
it Faverites

P Deskiop

&) Application

:é.' uninstall.exe Date modified: 8/27/2015 5:10 PM

Name

Configurations
GUI Help_files
Seripts
Shared Library
[E] Restart GULbat
] sigCon Architect.aliases
SigCon Architect.exe

2| SigCon Architect.ini
uninstall.exe

Application

Date created: 8/27/2015 5:10 PM

Figure 16. SigCon Architect Uninstallation Directory
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4. The SigCon Architect Uninstaller will appear as shown in Figure 17. Select “Uninstall” to continue.

- T 5
Texas Instruments SigCon Architect EVM GUI Uninstall IL@

Welcome to EVM GUI Uninstaller
[ |

Setup will guide you through the uninstallation of Texas
Instruments SigCon Architect EVM GUI.

Before starting the uninstallation, make sure Texas
Instruments SigCon Architect EVM GUI is not running,

Click Uninstall to start the uninstallation.

Uninstal Cancel

Figure 17. SigCon Architect Uninstaller

5. After successful uninstallation, a confirmation message will appear. Select “Finish.” The program
should now be uninstalled from the computer.

NOTE: This uninstaller will only uninstall SigCon Architect. To uninstall the LabVIEW RTE, you must
use the Control Panel to uninstall LabView RTE separately.

8 5
Texas Instruments SigCon Architect EVM GUI Uninstall | = | -

EVM GUI Uninstallation completed

The uninstallation of Texas Instruments SigCon Architect
EVM GUI has been completed successfully

Figure 18. SigCon Architect Uninstallation Complete
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Installing Profile Updaters

SigCon Architect is designed as an add-on based software. This means that you must install the SigCon
Architect add-on profile for a desired device IC in order to control the IC within SigCon Architect. The
executables to update SigCon Architect with these add-on profiles are called "Profile Updaters."

After initial installation, there will only be one device profile available: LMH1218. See the default SigCon

Architect view in Figure 19.

[ sigCon Architect

File Script Device Help

Selection
& LMH1218

Ho
Lo

Y Coungunaion)
-o

SigCon Architect T
Device Model Slave Address USB2ANY Details -
LMH1218 0B [+] Toggle LED Apply
. LMH1218 Datasheet: SNLS474
%TEXAS LMH1218EVM User's Guide: SNLU173 L

LMH1218 Low-Power Ultra HD Cable Driver with Integrated Reclocker

Features

« Supports 5T-2082 (Proposed), ST-2081 (Proposed), SMPTE 424M, 344M, 292M, 259M, and DVB-ASI

o Locks to rates 11.88 Gbps, 5.94 Gbps, 2.97 Gbps, 1.485 Gbps, or divide-by-1.001 sub-rates, and DVB-ASI (270 Mbps)
+ Reference-free operation covering all supported or selected data rates

« 75-Ohm and 100-Ohm Transmitter Outputs

o Integrated 2:1 Mux Input, 1:2 Demux/Fanout Outputs

« Automatic Slew Rate based on Input Rate Detect

+ On-Chip Eye Monitor

« Programmable via SPI or SMBus Interface

Idie

Figure 19. Default SigCon Architect Profile

Online Documentation
versionz000 || ENONUOBEIIN % TEXAS INSTRUMENTS

As an example of how to install a profile updater, consider the situation where a user wants to control the

DS80PCI810 repeater with SigCon Architect. In order to do this, the user must install the DS80PCI810

profile updater. To add the DS80PCI810 profile to SigCon Architect, follow these steps:

1.

Close all existing instances of SigCon Architect. This is an important step to ensure that the
installer updater works properly. Otherwise, the updater will not load correctly into SigCon Architect.

Navigate to the SigCon Architect Tools Folder page in Tl.com and download the zip folder containing
the collection of repeater profiles. A view of the zip folder contents can be seen in Figure 20.

T Favorites

B Desktop K Ds80Pciio? Updater.exe

Name Date modified Type Size

K Ds64BRI11 Updater.exe

DSB0PCIE00 Updater.exe
K] Ds80PCIB10 Updater.exe
DS100BR111 Updater.exe
DS100BR111A Updater.exe
DS100BR210 Updater.exe
DS100KRE00 Updater.exe
[ Ds1258R111 Updater.exe
I Ds1258R401 Updater.exe
DS125BR401A Updater.exe
P Ds1258R200 Updater.exe
DS125BRE00A Updater.exe
DS125BRE20 Updater.exe
DS125MB203 Updater.exe

15 items selected Date modified: 4/1/2015 2:47 PM Date created: 4/1/2015 2:47 PM
Size: 371 ME

B
SIS | » snLcoss ~| 42| searcnsne.. o
Organize = &) Open Share with + New folder =~ Al @

Figure 20. Repeater Profiles .zip Folder Contents
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3. Double-click and run the desired updater profile in order to add it to SigCon Architect. In this case, run
“DS80PCI810 Updater.exe."

E Texas Instruments SigCon Architect EVM GUI DS80PCIS10 Updater

=) ) |

e

Welcome to SigCon Architect EVM
. GUI DS80PCI810 Updater

Setup wizard will guide you through the SigCon Architect
EVM GUI's DS80PCIS 10 Updater installation process. Itis
recommended to dose all the other programs before starting
the installation process.

Figure 21. Welcome Page for DS80PCI810 Updater

4. Click “Next." Select “| Agree” when you reach the Tl User License Agreement.

Texas Instruments SigCon Architect EVM GUI DSB0PCIE10 Updater

= Py

SigCon Architect EVM GUI DS80PCI810 Updater "
Flease review the license terms before instaling Texas Instruments SigCon Architect

EVM GUI's DSBOPCIB 10 updater.

Press Page Down to see the rest of the agreement.

Source and Binary Code Internal Use License Agreement |

Important - Please carefully read the following license agreement,
which is legally binding. After you read it, you will be asked
whether you accept and agree to its terms. Do not click “l have
read and agree” unless: (1) you will use the Licensed Materials for
your own benefit and personally accept, agree to and intend to be
bound by these terms; or (2) you are authorized to, and intend to ~

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install Texas Instruments SigCon Architect EVM GUI's DSS0PCIS10 updater.

[ < Back ][ I Agree ] [ Cancel

Figure 22. Tl User License Agreement Page
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Once installation is successful, the screen in Figure 23 will appear.

¥ ~
Texas Instruments SigCon Architect EVM GUI DSB0PCIS10 Updater { = J

DS80PCI810 Updater Installation
completed

The installation of Texas Instruments SigCon Architect EVM
GUI DSBOPCIZ10 Updater has been completed successfully

Run SigCon Architect EVM GUI

.

Figure 23. DS80PCI810 Updater Installation Completion Page

5. Click “Finish” to run SigCon Architect again. The DS80PCI810 profile will now be available underneath
the LMH1218 profile. You have successfully installed the DS80PCI810 profile updater to SigCon

I SigCon Architect (=]
File Script Device Help
i;—f SigCon Architect T
Selection =
o LuH1218
& Configuration Update Time (in_ms) Ropy o e Power Up S
2 5000 2] | Granness AllChannels aicnanngs (O Reset evice 8] Load From File,
Channel Select
P Apply to Pouier Down Pouier Up Refresh From
% DS8OPCIB10 Channel 0 [=] [W Channel Channel Channel O Device B Exaiolne
© Configuration
+ GETAmEn
& Low Level Page
3 EEPROM Page Channel Settings
Channel0  petecied |
RECEIVER TRANSMITTER
Channel 1 Detected ||
Channel2 _ Detected |
Y . Ghanne!3 _ Detected |
Consy Contro] Channel ¢ Detacted |
Channel 5 Deteck
Signal Detect Threshold  EQ Boost VOD_DB Level VODVID Ratio anel 5 RS
Channel6 _ Deteck
Assert £Q Gontrol VOD_DB Level VODNID Rtio Deteczgel
00 [+] 0x0 | |0 (nvalig) [+] 0x2F 010 0x2 101 0x5 Channel 7 Detected |
De assert RYDET STATUS  ohBSIEEEE
0o [=] ox0
Override RXDET il
Inputis Hi-Z impedance °
Auto R-Detect for 600 ms
" Auto RX-Detsct infinitely
h Inputis 50 Ohms
| vesnzon |G 5 Texs e

Figure 24. SigCon Architect GUI with DS80PCI810 Profile Added in the Left Column
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5 Getting Started

This section contains a brief set of instructions regarding how to set up a DPS-DONGLE-EVM with SigCon
Architect to talk to a live device.

Items Needed:

» PC with SigCon Architect installed (installation instructions in previous sections)
 DPS-DONGLE-EVM with USB cable and pin connector jumper wires (see Figure 25 - Figure 27)
e Evaluation Module (EVM) supported by SigCon Architect

Bocdol
i

o
“oa
=y
S
L

Figure 27. DPS-DONGLE-EVM Interface Adapter (Back)
Figure 26. DPS-DONGLE-EVM Interface Adapter (Front)
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In the following example, the DPS-DONGLE-EVM is used with the DS125BR820EVM. The following
instructions detail how to establish connection between PC and DS125BR820.

1. Install SigCon Architect with the steps detailed in Section 3.1.
2. Install the “DS125BR820 Updater.exe” file with the steps detailed in Section 4.

3. Verify the profile can load correctly in Demo Mode by selecting the DS125BR820 Configuration Page
and clicking “Apply” in the top right corner to unlock the three tabs beneath the Configuration Page.

3 sigCon Architect
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+ Enables Host ASIC to Meet Front-Port Eye Mask Reguirements over Longer Reach
« Advanced Configurable Signal Conditioning 1/O
- Receive CTLE up to 10 dB at 6 GHz
- Linear Output Driver
- Output Voltage Range up to 1200 mVp-p
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Figure 28. SigCon Architect DS125BR820 Profile after All Pages are Unlocked

4. Once the profile has been verified to work in Demo Mode, close SigCon Architect.

5. Provide a valid high speed data signal from a generator to one of the channels on the

DS125BR820EVM, and connect the output of the same channel to a high speed oscilloscope. Provide
power to the EVM as shown in Figure 29.

Figure 29. EVM Board with Power and High-Speed Signal Connected
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6. Place the EVM in SMBus Slave Mode and set the device address to 0xB0. Refer to the EVM User’s
Guide and device datasheet for detailed instructions about setting the repeater SMBus address
settings.

7. Using a USB-to-miniUSB cable, plug the DPS-DONGLE-EVM into the PC. Then, locate the SMBus
header pins on the DPS-DONGLE-EVM according to Figure 30.

NOTE: Users can select either J3 or J4 to access the SDA, SCL, and GND pins.
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Figure 30. DPS-DONGLE-EVM Connection Diagram

8. Plug the pin connector cable into the SMBus lines of the EVM. The connection to the
DS125BR820EVM is shown in Figure 31.

« Black — Ground
¢ Green — SDA
e White - SCL

SDA
SCL
GND

Figure 31. SMBus EVM Pin Connections Example

16 SigCon Architect: Installation and Starter's Guide SNLU178A—September 2015—Revised June 2016
Submit Documentation Feedback
Copyright © 2015-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNLU178A

13 TEXAS
INSTRUMENTS

www.ti.com

Getting Started

9.

Open SigCon Architect. The program should automatically detect the USB2ANY on the DPS-

DONGLE-EVM. However, since the LMH1218 profile is the first profile that appears on the left column
in SigCon Architect, the software may output an “Invalid Address” warning, because it is assuming a
connection to the LMH1218 default address, 0x1A. To fix this, click “Continue” and then click on the

DS125BR820 Configuration Page. Verify that the Slave Address is set via the drop-down menu to
“OxB0." To verify connection, click “Apply."

[ SigCon Architect

File Script Device Help

Selection -

SigCon Architect

[]Demo Mode

< LMH1218

i-o Configuration

i+ Low Level Page
10 High level Page
“..¢ Eye Wonitor Page
© DS1258R820

[ Configuration]
10 Repeater Page
i+ Low Level Page
i ¢ EEPROM Page

USB2ANY Details
Device Model #of Channels Slave Address
DS125BR820 F 0:80 [=] USB2ANYOD  [+]
. DS125BR820 Datasheet: SNLS491
% Texas DS125BR820EVM User's Guide: SNLU166 E
INSTRUMENTS
DS125BR820 Low-Power 12.5 Gbps 8-Channel Linear Repeater
Features

« Low 70-mW/Channel (Typ) Power Consumption, with Option to Power Down Unused Channels
+ Seamless Link Training Support
« Enables Host ASIC to Meet Front-Port Eye Mask Requirements over Longer Reach
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- Linear Output Driver
- Output Voltage Range up to 1200 mVp-p
« Programmable via Pin Selection, EEPROM, or SMBus Interface
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Figure 32. SigCon Architect DS125BR820 Successful Connection at Address 0xBO

10. Once connection is successful, the status bar at the bottom right of the GUI should appear green and
state “Connected.” If the status bar does not show this, verify that the Slave Address is correct and
then attempt to connect to the DPS-DONGLE-EVM by selecting “Apply” at the top right of the
configuration page. If the USB2ANY still does not connect, close SigCon Architect and unplug the

DPS-DONGLE-EVM. Afterwards, plug the DPS-DONGLE-EVM back in, and then reopen SigCon
Architect and retry Step 9.
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Figure 33. Status Bar Informing the User of a Successful PC-to-EVM Connection
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11. Select the “Repeater Page” on the DS125BR820 profile. The page should look similar to Figure 34.
Notice that the status on the right side of the page says “Detected” for the active channel under test

[ SigCon Architect [RSREEE < ]
File Script Device Help
SigCon Architect -
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o LiH1218
%4 Configuration Update Time (n_ms) [ appivto T Power Up e —
[ bﬁ’;ﬁg’sl‘ ;‘:SS 5000 ] M All Channels picnanngs| (D) Resetevee |} Lond From Fie)
: Channel Select W =
*.> Eye Monitor Page > Amlyto Power Down Power Up Refresh From
< DS1258R820 Channel 5[] l Channel Channel Device H savetorie
©. o Connguration
¢ o
:o LowLevel Page Channel Settings
“..& EEPROM Page
RECEIVER TRANSMITTER
Detected
Signal Detect Threshold  EQ Boost VOD_DB Level VODVID Ratio Ghannel 3 ool
Channel 6
Assert EQ Cantrol VOD_DB Level VODNID Ratio -
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PR RXDET STATUS _JM
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Override RXDET 0
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Auto RX-Detect for 500 ms
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Figure 34. Repeater Page with Device Connected

12. After verifying successful PC-to-EVM communication, you can configure the repeater settings further
with the high level “Repeater Page” for general configuration settings or the “Low Level Page” for bit-

by-bit register programming.

6 Live Mode v. Demo Mode
SigCon Architect can operate in Live Mode or Demo Mode. The key differences between the two
operation modes is summarized below:
Live Mode Demo Mode
Allows Read/Write access to registers in live devices. Allows Read/Write capability for registers in simulation devices.
Allows users to have one GUI interface to communicate with Allows users to view programmed settings from previous
multiple devices on the same SMBus line in real-time. designs and save desired programmed settings for future

designs.

For repeaters and retimers, the EEPROM page can be used to | For repeaters and retimers, the EEPROM page be used to read
read EEPROM hex file data and transfer settings from an and program EEPROM hex file data for a simulation device.
individual slot to a live device.
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Live Mode v. Demo Mode

When using SigCon Architect, the software always attempts to enter Live Mode first. If a connection to a
DPS-DONGLE-EVM or USB2ANY inferace equivalent is not detected when loading SigCon Architect, a

warning will display before any profile can load.
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Figure 35. Warning Message when No USB2ANY Device is Detected

If no live device is used, then click “Continue on Demo Mode” to enter Demo Mode.

If there is a live device attached and the warning message still appears, close SigCon Architect. Remove

and then reconnect the DPS-DONGLE-EVM to the PC. Finally, re-open SigCon Architect to establish

successful communication between PC and DPS-DONGLE-EVM.

If the device slave address does not match the Slave Address field for the selected device profile, the
warning message in Figure 36 will display. Verify that the correct address is set for the device before
attempting communication. Whenever connection with an endpoint device is lost, users can either close
SigCon Architect by clicking “Stop”, or continue on in Demo Mode. If, at any time, a live connection to an
endpoint device becomes available, unclick the “Demo Mode” checkbox on the top right of the GUI

window to re-enter Live Mode.
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Figure 36. Warning Message when the Slave Address in SigCon Architect is Incorrect
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Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Changes from Original (September 2015) to A Revision Page
« Changed behavior of SigCon Architect Installer to clarify that LabVIEW RTE does not install silently........................ 1
« Changed recommendation for installer selection based on whether LabVIEW RTE 2012 is already installed, .............. 1
« Changed installation procedures based on updates to installer starting from SigCon Architect V2.0.0.8..........cccevennnns 2
« Added note that LV2012 RTE only appears as a component to install when installing using SNLCO55...........ccccveen.. 5
* Deleted silent installation of LabVIEW RTE with "SigCon Architect Installer,” which is no longer supported ................ 5
« Added statement that "Create Desktop Shortcut" option is left unchecked by default..........ccovviiiiiiiiiiiiiians 6
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STANDARD TERMS AND CONDITIONS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, or
documentation (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance with the terms and conditions set forth herein.
Acceptance of the EVM is expressly subject to the following terms and conditions.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms and conditions that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms and conditions do not apply to Software. The warranty, if any, for Software is covered in the applicable Software
License Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for any defects that are caused by neglect, misuse or mistreatment
by an entity other than TI, including improper installation or testing, or for any EVMs that have been altered or modified in any
way by an entity other than TI. Moreover, Tl shall not be liable for any defects that result from User's design, specifications or
instructions for such EVMs. Testing and other quality control techniques are used to the extent Tl deems necessary or as
mandated by government requirements. TI does not test all parameters of each EVM.

If any EVM fails to conform to the warranty set forth above, TI's sole liability shall be at its option to repair or replace such EVM,
or credit User's account for such EVM. Tl's liability under this warranty shall be limited to EVMs that are returned during the
warranty period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to
repair or replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall
be warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

Regulatory Notices:

3.1

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

This kit is designed to allow product developers to evaluate electronic components, circuitry, or software associated with the kit
to determine whether to incorporate such items in a finished product and software developers to write software applications for
use with the end product. This kit is not a finished product and when assembled may not be resold or otherwise marketed unless
all required FCC equipment authorizations are first obtained. Operation is subject to the condition that this product not cause
harmful interference to licensed radio stations and that this product accept harmful interference. Unless the assembled kit is
designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must operate under the authority of
an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or madifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.



3.2

3.3

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210
Concerning EVMs Including Radio Transmitters:

This device complies with Industry Canada license-exempt RSS standard(s). Operation is subject to the following two conditions:
(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et
d'un gain maximal (ou inférieur) approuvé pour I'‘émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage
radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope
rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le
présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le
manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne
non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de
I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page BAEMAIZ
BATNDFHMEAFY b, R—RIZOVTRK, KOECAZEZEBLSEE,
http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required by Radio Law of
Japan to follow the instructions below with respect to EVMs:

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.
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3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page
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Lo http://lwww.tij.co.jp/Isdsl/ti_ja/general/eStore/notice_02.page

4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by Tl regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by Tl, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.
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6.

10.

Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY WRITTEN DESIGN MATERIALS PROVIDED WITH THE EVM (AND THE
DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL FAULTS." Tl DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY
THIRD PARTY PATENTS, COPYRIGHTS, TRADE SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS AND
CONDITIONS SHALL BE CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY
OTHER INDUSTRIAL OR INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD
PARTY, TO USE THE EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY
INVENTION, DISCOVERY OR IMPROVEMENT MADE, CONCEIVED OR ACQUIRED PRIOR TO OR AFTER DELIVERY OF
THE EVM.

USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS AND CONDITIONS. THIS OBLIGATION
SHALL APPLY WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY
OTHER LEGAL THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.

Limitations on Damages and Liability:

8.1 General Limitations. IN NO EVENT SHALL TI BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS ANDCONDITIONS OR THE USE OF THE EVMS PROVIDED HEREUNDER, REGARDLESS OF WHETHER TI HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED
TO, COST OF REMOVAL OR REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES, RETESTING, OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS,
LOSS OF SAVINGS, LOSS OF USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL
BE BROUGHT AGAINST TI MORE THAN ONE YEAR AFTER THE RELATED CAUSE OF ACTION HAS OCCURRED.

8.2 Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY WARRANTY OR OTHER OBLIGATION
ARISING OUT OF OR IN CONNECTION WITH THESE TERMS AND CONDITIONS, OR ANY USE OF ANY TI EVM
PROVIDED HEREUNDER, EXCEED THE TOTAL AMOUNT PAID TO TI FOR THE PARTICULAR UNITS SOLD UNDER
THESE TERMS AND CONDITIONS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE CLAIMED. THE EXISTENCE
OF MORE THAN ONE CLAIM AGAINST THE PARTICULAR UNITS SOLD TO USER UNDER THESE TERMS AND
CONDITIONS SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)
will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and TI may seek injunctive relief
in any United States or foreign court.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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