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1 Introduction

This document will guide you through the build process for the DLP® Advanced Light Control (ALC)
Software Development Kit (SDK) for Lightcrafter™ evaluation modules (hereto referred as DLP ALC
SDK). Please note that these instructions apply to versions 2.0 and later of the DLP ALC SDK. It will also
demonstrate by example how to build the source code for the related Tl Designs (TIDA-00254, TIDA-
00361, TIDA-00362) by walking through the build procedure for TIDA-00254.

The following pieces of software are required to build the DLP ALC SDK:

CMake v3.1: https://cmake.org/download/

Qt v5.3.2 (for the MinGW 4.8 compiler): http://download.qt.io/archive/qt/5.3/5.3.2/

OpenCV v2.4.10: https://sourceforge.net/projects/opencvlibrary/files/opencv-win/2.4.10/

Doxygen v1.8.11: http://www.stack.nl/~dimitri/doxygen/download.html

TI DLP SDK v2.0: http://www.ti.com/tool/DLP-ALC-LIGHTCRAFTER-SDK

Be sure to download the proper file types for your system. These downloads are large and, depending on
your web connection, can take a long time. Throughout this guide we will be using a 32-bit Windows 7
system. The file names and approximate sizes in this case are:

e cmake-3.5.0-win32-x86.msi (15 Mb)

» gt-opensource-windows-x86-mingw482_opengl-5.3.2.exe (737 Mb)
* opencv-2.1.10.exe (367.3 Mb)

» doxygen-1.8.11-setup.exe (24 Mb)

» DLPSDK-2.0-windows-installer.zip (7kB)

a ks wndE

Lightcrafter is a trademark of Texas Instruments.
DLP is a registered trademark of Texas Instruments.
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2 Installing Doxygen

This section guides the user through the installation of Doxygen. Doxygen is used to help generate
documentation from the source code.

1. Using the link in Section 1, download the Windows binary distribution. Click on the “ftp” link highlighted
in Figure 1.

w| Doxygen: Downlo... X

Doxygen
—

¥ Doxygen
About
Downloads

| | make install

to install them.

Changelog

Public access to the GIT repository is read-only at the moment. So it is not possible to directly commit changes. Instead you can clone the |

" Documentation | repository, make you changes and create a pull request ta notify me. I'll review the chnages and include them (assuming they are correct and |
I |
» Getinvolved Bl cicvanty. %
Wish list | :
P Biamples GIT binaries |
b Links = |
Extensions | Windows binaries for the latest tagged releases are sometimes available as well. |
Support |
Report bugs 3 Sources and Binaries
Donate 1

Latest release

The latest version of doxygen is 1.8.11 (release date December 30th 2015). | |

The source distribution Il

doxygen-1.8.11.src.tar.gz (4.6MB) ( ftp | http )

A binary distribution for Linux x86-64 |

doxygen-1.8.11.linux.bin.tar.gz (15.1MB) ( ftp | http } |
Compiled using Ubuntu 14.04 with kernel 3.13.0 and gcc 4.8.2. This archive includes the HTML version of the manual, but not the GUI l

frontend.

A binary distribution for Windows. All versions of Windows since XP are supported.

This is a self-installing archive that includes the HTML and compressed HTML versions of the manual and the GUI frontend. It bundles 32-

bit and 64-bit versions of doxygen.exe, and will install the right one based on the 0S. |

If you are allergic to installers and GUIs, haven't sufficient bandwidth, or don't have administrator priviledges you can also download the
32-bit doxygen binary in a zip (7.8MB) ( ftp | http ) or the 64-bit version (9.4MB) ( fip | http ) |

f doxygen-1.8.11-setup.exe (24.0MB @ pttp ) |
g

A binary distribution for Mac 0S X 10.5 and later

3 Doxygen-1.8.11.dmg (55.1MB) { ftp | http )
1 This is a self-contained disk image, which contains the GUI frontend. The binaries support the whele range of Intel CPUs (both 32 and 64

Genersted on Wed Dec 30 2015 11:12:49 for Daxygen by ﬁL@my‘gen 1.8:11
————

v

Figure 1. Doxygen Website

2. Run the downloaded file and follow the prompts through the Doxygen installer, leaving the options as
their default values unless your system requires them to be changed.

3. Doxygen is now installed.
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3 Installing Qt

This section guides the user through the installation of Qt ("cute"). Qt is an integrated development
environment (IDE) used in a wide variety of applications. The Texas Instruments DLP ALC SDK uses the
MinGW compiler bundled with Qt.

1. Download gt-opensource-windows-x86-mingw482_opengl-5.3.2.exe from the link given in Section 1.
Figure 2 shows the Qt website and indicates which file to download.
Note: The DLP ALC SDK uses C++ 11 and will not compile using an out of date compiler.

Qt Downloads jome  Bug Tra de Rex Planet Gt A

@ nitpy//download.qt.. O = G| @ Index of /ar... X = G |2 CV-Bro.. | 88| Doxygen: Do, f X O

Name Last modified Size Metadata

4 Parent Directory -

& submodules/ 15-Sep-2014 10:48 -

& single/ 15-Sep-2014 10:46 -

E gt-opensource-windows-x86-winrt-5.3.2 exe 15-Sep-2014 10:20 649M  Details
E gt-opensocurce-windows-x86-msvc2013_opengl-53 2 exe 15-Sep-2014 10:19 559M Details
E gt-opensource-windows-x86-msvc2013 64 opengl-5.3.2 exe 15-Sep-2014 10:19 573M Details
E gt-opensource-windows-x86-msvc2013 64-53.2 exe 15-Sep-2014 10:18 575M Details
E gt-opensource-windows-x86-msvc2013-5.3 2 exe 15-Sep-2014 10:17 561M Details
B gt-opensource-windows-x86-msvc2012 _opengl-5.3.2 exe 15-Sep-2014 10:16 555M Details
B qt-opensource-windows-x86-msvc2010_opengl-5.3.2 exe 15-Sep-2014 10:16 535M Details
B gtopensource-windows-x86-mingw482 opengl-5.3.2 exe 15-Sep-2014 10:15 737TM  Details
E qt-opensource-windows-x86-android-5.3.2 exe 15-Sep-2014 10:14 817M  Details (V)

Figure 2. Qt Website
2. Run the downloaded executable file. Click the “Next” button shown in Figure 3.
- -

7 Qt 5.3.2 Setup

Setup - Qt 5.3.2

Welcome to the Qt 5.3.2 Setup Wizard.

I Mext I Quit

Figure 3. Qt Initial Run
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3. Select an installation path as shown in Figure 4 and click “Next.”
e P .1
@ [l Qt5.3.2 Setup

Installation Folder

Please specify the folder where Qt 5.3.2 will be installed.

C:\QRQt5.3.2] Browse...

[v’_| Associate common file types with Qt Creator.

Il Next JI[ Cancel

Figure 4. Qt Install Folder

4. In the “Select Components” window, expand the “Tools,” drop-down. As indicated in Figure 5, check
the box next to MinGW 4.8.2. Click “Next.”

- .
@ [ Qt5.3.2 Setup

Select Components

Please select the components you want to install.

PRIl ot Qt5.3.2

This compenent will occupy

4 @ Qts3 :
o = approximately 2.32 GiB on
lél MinGW 4.8.2 (32 bit) your hard disk drive.
» || Source Components
4 [/] Tools

Qt Creator 3.2.1

’ [¥] MinGW 4.8.2

| Default H Select Al ‘| Deselect Al ]

Cancel

| hext

Figure 5. Install Components
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5. As shown in Figure 6, read and accept the license agreement and click “Next.”

@ [ Qt5.3.2 Setup

License Agreement

Please read the following license agreements. You must accept the terms
contained in these agreements before continuing with the installation.

(Qt Installer LGPL Agreeme GNU LESSER GEMERAL PUBLIC =

Qt Installer FDL Agreemer| HCENSE |

Qt Installer GPL Agreemer| The gt Toolkit is Copyright (C) 2014

Qt Installer LGPL Exceptior Digia Flc andfor its subsidiary(-ies).
Contact: http://ww.qt-
project.org/legal

You may use, distribute and copy the
. Qt GUI Toolkit under the terms of
* | Ll | P | GMU Lesser General Public License -

I have read and agree to the following terms contained in the license
_ agreements accompanying the Qt 5.2 installer and additional items. I

e agree that my use of the Qt 5.3 installer is governed by the terms and
conditions contained in these license agreements.
I do not accept the terms and conditions of the above listed license
—, agreements. Please note by checking the box, you must cancel the
installation or downloading the Qt 5.3 and must destroy all copies, or
portions thereof, of the Qt 5.3 in your possessions.
’{ Next I l Cancel
LS
Figure 6. Qt License Agreement
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If required by your system, select a different location in the Start Menu where you would like to create
shortcuts. Figure 7 shows the default value. Once completed, click “Next.”

Start Menu shortcuts

Select the Start Menu in which you would like to create the program's
shortcuts. You can also enter a name to create a new folder.

Qt5.2.2

Accessories
Administrative Tools

Dell

HyperSnap-DX
Maintenance

MeshLab

Pulse Secure

Startup

WebEx Recorder & Player

Figure 7. Qt Start Menu Shortcuts

7. Qtis now ready to install, click “Install” as shown in Figure 8. Qt will begin installing. Wait for the
installation to complete.

Ready to Install

Setup is now ready to begin installing Qt 5.3.2 on your computer.

Show Details

e

Figure 8. Qt Ready to Install
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8. Once Qt has finished installing, click “Finish.” Uncheck the boxes for launching Qt Creator and
opening the readme as in Figure 9.

B

———

[ Qt53.2 Setup

Completing the Qt 5.3.2 Wizard

Click Finish to exit the Qt 5.3.2 Wizard.

| [BLaunch ot Creator
[ Ropen qt 5.3.2 ReadMe

e ]

Figure 9. Qt Install Complete
9. Qtis now installed.
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4 Configuring the System to Use MinGW

This section guides the user through modifying environment variables to add the MinGW compiler installed
with Qt used by the DLP ALC SDK.

1. Using File Explorer, navigate to the Qt installation location and find the MinGW binary folder location.
Copy the path. In this example, shown in Figure 10, the path is C:\Qt\Qt5.3.2\Tools\mingw482_32\bin

=EX

- Search bin )9

Organize ~ Include in library = Share with ~ 7 ST :_I-J 9
FS . N = -
| Favorites i ame |
M Deskiop B addr2line.exe ‘;
I l4 Downloads B arexe
2 Recent Places = B asexe
4. Music BT ct+exe

B c++filtexe

| Libraries | &7 cppexe
‘.. Documents i dlitocl.exe
4. Music 7 dilwrap.exe
=1 Pictures B elfeditexe
8 videos i gerexe -
> A 1} P
69 items
Figure 10. MinGW Path
8 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ DLPUO042—April 2016
Evaluation Modules User’s Guide Submit Documentation Feedback

Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU042

13 TEXAS
INSTRUMENTS

www.ti.com Configuring the System to Use MinGW

2. In the Start Menu, search for “Edit the System Environment” and select “Edit the system environment
variables.” Refer to Figure 11.

Conirol Panel (1)
‘ & Edit the system environment variables
Documents (38)

"'_] MainForm.cs

4] MainForm.cs

ﬂj ReadMe.doc

21} WEBENCH Designer LP501 class 3-28-2012.pptx

2] Darvin Edwards - TI Thermal Trainingl.ppt
b op-amp-noise-tech_day small - Art Kay.ppt

e op-amp-noise-2006.ppt
4] 1p501 embedded systems.ppt
fﬂ Leap501_EmbeddedSystems_Part_II 12 4_07_updt2.ppt
8] | psp1.ppt
Microsoft Qutlook (9)
FW: TPS544b20 (Correction)
| Op Amp Stability Presentation
| RE: How2Power Today November Newsletter
FW: How2Power Today November Newsletter
RE: **Action Required**TSA/ARP/PETE WEBENCH Brown Bag
2] WEBENCH® Power Designer 12102015.pptx (RE: **Action Requi..
RE: Space/HighRel Introduction
#] Aerospace_Defense_PL_Space_Overview_Sept_2015.pptx (RE: Sp...

FW: Resource Documents for Occupants to A and D

Files (1)
MSP430_4.4.xml

' See more results |
I

|Editthe System Environmenﬂ X ‘ | Lock | b |

Figure 11. System Environment Variables

3. Once the system properties window opens, select the “Environment Variables” button in the
“Advanced” tab as shown in Figure 12.

[ System Properties

| computer Name | Hardwark | Advanced | dystem Protection | Remote|

You must be logged an as an Administrator to make most of these changes

Performance
Visual effects, processor scheduling, memory usage, and virtual memory

”

User Profiles
Desktop setings related to your logon

Settings..

Startup and Recovery
System startup, system failure, and debugging information

Settings..
‘ Environment Variables...

[ 0K } I Cancel | Apply

Figure 12. Open Environment Variables
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4. In the system variables field, browse to the entry labeled “Path” or “PATH.” Highlight the entry and
click “Edit” as shown in Figure 13.

Environment Variables - - ﬁ
User variables for 20225818
Variable Value
TEMP %USERPROFILE%\AppData'Local\Temp
TMP %USERPROFILE%\AppData\Local\Temp
Mew.. || Edt. ][ Dpelete |
System variables
Variable Value -
NUMBER_OF_PR... 4 L,
0s Windows_NT =l
PATH C:\ProgramData\Oracle\Java\javapath;...
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS;....
P S T T |
[ mew.. W[ et || pelete |
| o) o)

Figure 13. Edit PATH Environment Variable

5. Insert the MinGW path that was copied earlier at the end of the “Variable value” field as shown in
Figure 14. Click “OK” to make the changes.

Note: Make sure that the entries in this field are separated by a semicolon.

Edit System Variable G

Figure 14. Insert MinGW Path

6. Click “OK” to get out of the Environment Variables window. Qt and MinGW have been installed and
configured for the remaining steps in this build process.

Note: At this stage, restart the computer for the changes to take effect.
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5 Installing CMake

This section guides the user on how to install CMake, which is used to build OpenCV and the DLP ALC
SDK.

1. Download CMake from the link in Section 1. Select the Windows installer as shown in Figure 15.

E \ ‘|z https:j.ifcmake.ou. ,0 ~-ad

Acnake About ~  Resources ~  Developer Resources ~  Download O ~

@ Index of !archi._| A| Download .. ‘ @; OpenCV - Bro... ‘ 25| Doxy

Latest Release (3.5.0)

The release was packaged with CPack which is included as part of the release. The sh files are self extracting gziped tar files.

To install a sh file, run it with sbin/sh and follow the directions. The 0S-machine.tar.gz files are gziped tar files of the install

tree. The OS-machine.tar.Z files are compressed tar files of the install tree. The tar file distributions can be untared in any
directory. They are prefixed by the version of CMake. For example, the Linux-i386 tar file is all under the directory cmake
-Linux-i386. This prefix can be removed as long as the share, bin, man and doc directories are moved relative to each other.

and follow the Instructions in Readme.txt at the top of the

To build the source distributions, unpack them with zip or
source tree, See also the CMake 3.5 Release Notes. Source distributions:

Platform Files

Unix/Linux Source (has \n line feeds) cmake-3.5.0.tar.gz
cmake-3.5.0.tar.Z

windows Source (has \rin line feeds) cmake-3.5.0.zip

Binary distributions:

Platform Files

windows Installer: Installer tool has changed. Uninstall CMake 3.4 or .
cmake-3.5.0-win32-x86.msi

lower first!
Windows ZIP cmake-3.5.0-win32-x86.zip
Mac 05X 10.6 or later cmake-3.5.0-Darwin-x86_64.dmg v
Figure 15. CMake Website
2. Once the download is complete, run the executable. Click “Next” as shown in Figure 16.
[@ CMake Setup = ﬁ
Welcome to the CMake Setup Wizard
The Setup Wizard will install CMake on your computer. Click
Next to continue or Cancel to exit the Setup Wizard.
Back [ Next ] ’ Cancel
Figure 16. Open CMake Installer
DLPU042-April 2016 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ 11
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3. Read and accept the license agreement. In the Install Options window, select the radio button
indicating “Do not add CMake to the system PATH” as shown in Figure 17.

Install Options

Choose options for installing CMake 3.5.0

By default CMake does not add its directory to the system PATH.

(@) Do not add CMake to the system PATH

(") Add CMake to the system PATH for all users

(") Add CMake to the system PATH for the current user

|| create CMake Desktop Tcon

Back J[ Next ] [ Cancel

Figure 17. CMake Install Options

4. Choose a destination folder for CMake, click “Next” as shown in Figure 18.

Destination Folder

Click Mext to install to the default folder or click Change to choose another.

Install CMake to:

]C:\Program Files (x86)\CMake',

| ean

S
Back I][ Mext J [ Cancel
—
Figure 18. CMake Destination Folder
12 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ DLPUO042—April 2016
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5. Click “Install” as shown in Figure 19 and let CMake run.

15 CMake Setup = [l ] |

Ready to install CMake A

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

| Back i[ ! nstall ] ’ Cancel

Figure 19. CMake Ready to Install

6. Click “Finish” as shown in Figure 20 and CMake is now installed.

3 e seus e

Completed the CMake Setup Wizard

Click the Finish button to exit the Setup Wizard.

Back Cancel

Figure 20. CMake Finished
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6 Building OpenCV
OpenCV is an open source library dedicated to computer and machine vision applications. It is used by
the DLP ALC SDK for its algorithms. This section guides the user on building OpenCV using CMake.

1. Download OpenCV from the link in Section 1. Figure 21 shows the link on the download page. Once
the download is complete, run the executable.

-

izi_,-".:_' ‘@ https://sourcef.. O ~ @ O H (23 Index of /archi.. vAJDﬂwnload & ‘ & opencv-.. x

&8/ Doxy

Suurczfnrge | | Search Browse Enterprise Blog Help Login or Join A

SOLUTION CENTERS  Go Parallel Resources  Newsletters
Transform Data into Opportunity ime|
Accelerale data analysis in your applications with Intel® Data Analytics Acceleration Library. Faster L,

are

machine leaming. Use with big data frameworks {Apache Hadoop, Spark)y - Softw
Try it today! L -

Home ! Browse ! Science & Engineering / Robofics / OpenCV / Files

opencv  Open Source Computer Vision Library
Brought to you by: akamaev, alalek, ashishkov, asmorkalov, and 7 others

Summary Files Reviews  Support wiki Donate (&

Looking for the latest version? Download opencv-3.1.0.exe (115.1 MB) P X
Home { opencv-win [ 2.4.10 N Start Download
Name Modified Size Downloads | Week © driverupdate.net
Update Windows® 10 Drivers from
4 Parent folder DriverUpdate™
opencv-2.4.10.exe 2014-10-02 367.3 MB 1657 [} : i N
Kony - It's Mobile Time -
Totals: 1 ltem 367.3MB 1,657
Excel Dashboards -
OpenCV: open source computer vision library
Erp Open Source =
* Homepage: htip:/fopencv.org
= Online docs: http://docs.opencv.org v
< S Y S
Figure 21. OpenCV Website
2. Choose a suitable place to extract the files and select “Extract” as shown in Figure 22.
é‘u 7-Zip self-extracting archive
Extractto: I
CiA\Users\a0225818\Downloads), I
‘ Extract Cancel
Figure 22. Extract OpenCV
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3. Once the files have extracted, open the Start Menu. Search for and select “CMake (cmake-gui)” as
shown in Figure 23.

Programs (1)
A CMake (cmake-gui)

Documents (2)

CMakeCache.txt
#% | compile.html

+ See more results

!CMake (cmake-gui) X | | lock ||

Figure 23. Find CMake to Build OpenCV
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4. When the GUI is first opened, it should look like Figure 24.

A CMake 350 - [ -

L

File Tools Options Help

Where is the source code: Browse Source...

Where to build the binaries: b
Search: [7] Grouped [] Advanced | sk Add Entry | % Remove Entry

Name Value

T

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure l [ Generate Current Generator: None |

Figure 24. Default CMake GUI
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5. Check the “Grouped” box and browse for the path of the OpenCV source files. The path should be of
the form C:/Users/<username>/Downloads/opencv/sources as shown in Figure 25.

File Tools Options Help

Where is the source code:  C:/Users/a0225818/Downloads/opency/sources Browse Source...

Where to build the binaries: * | Browse Build...
Search: [¥] Grouped [ | Advanced |k Add Entry ¢ Remowve Entry

Name Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure l [ Generate Current Generator: None !

Figure 25. Set Source Path
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6. Click “Browse Build” and create a new folder for the built OpenCV files as shown in Figure 26.

A Enter Path to Build

@@ﬂ‘&, b Computer » OSDisk (C) »

e |__"'-r_ ‘ | Search OSDisk (C) ol

Organize v MNew folder

= Name

. Libraries
' g SRecycle.Bin
. Documents

Boot
. Music
] N | Cisco
=L Pictures
) g Documents and Settings
% Videos
L. Intel
MSOCache
‘& Computer
& OSDisk (C) L b NSCUtils
2 isk (G = =
e MIOpenCy
& discovery (\\dsks< —
) I Packages
= discovery (\\dsksz
I PerflLogs
i PGR

Gg Network =
L Proaram Files

Date modified

8/19/2015 341 PM
3/16/2016 3:02 PM
11/18/2015 8:36 A..
T/14/2009 12:08 A..
3/3/2016 2:58 PM
3/31/2015 10:59 A..
10/1/201510:21 A..
3/16/2016 4:00 PM
12/1/2015 &:27 PM
7/13/2009 10:20 PM
3/8/201611:02 AM

3M16/2016 2:59 PM

|| 1

Folder: OpenCV

=+ @

Type :

ile folder

File folder

11

File folder

ile folder

ile folder =
File folder
File folder
File folder
File folder
File folder
File folder

File folder

Figure 26. Build New Folder

l Select Folder ]| Cancel ‘ I
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7. Then click “Configure” in the CMake GUI. In the drop down, find “MinGW Makefiles” as shown in
Figure 27.

| =
P e - —
) A

Specify the generator for this project

 MinGW Makefiles -

Visual Studio 8 2005 Wino4 -
Visual Studio 7 .NET 2003
Visual Studio 7

Visual Studio 6

Borland Makefiles

NMake Makefiles

NMake Makefiles 10M
Green Hills MULTI |

Finish l | Cancel

Figure 27. CMake Specify Generator

8. Select the “Use default native compilers” radio button and then select "Finish" as shown in Figure 28.
CMake will now configure the OpenCYV files. It should configure with no errors.

f =
k\j A _—— e

Specify the generator for this project

[MinGW Makefiles -

@) Use default native compilers

(71 Specify native compilers
(") specify toolchain file for cross-compiling

(") Specify options for cross-compiling

‘ [ Finish ] I Cancel

Figure 28. CMake Configure Generators
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9. If an error occurs immediately, check the PATH variable and make sure that it includes the MinGW
path from Section 4. Also make sure the computer was restarted after that change. If the error
persists, use the “Specify native compilers” option as shown in Figure 29. Click “Next” to continue.
Figure 30 shows the compiler selection menu. Browse for both the C and C++ compilers in the Qt
MinGW binary folder. For the C compiler, select gcc.exe and for the C++ compiler select the g++.exe
as shown in Figure 31. Once this is complete, the compilers window should look like Figure 32.
CMake will try configuring again.

o) A

Specify the generator for this project

lMinGW Makefiles -

() use default native compilers
@) Specify native compilers
(") Specify toolchain file for cross-compiling

(") Specify options for cross-compiling

| Mext Cancel

Figure 29. CMake Specify Compilers

Compilers

C |_| CH+ ||

Fortran [s)

| Finish | I Cancel

Figure 30. CMake Specify Compiler Menu
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A Select File

—

@O'h « Ot » Qt5.32 » Tools » mingwd82_32 » bin

o]

hd ‘ +5 | | Search bin

Crganize New folder 2~ 9
| Program Files (x Name : Date modified Type =
I Python27 1 dilwrap.exe 3/7/201411:55 AM  Application N
b Qt B elfeditexe 3/7/2014 11:55 AM  Application =
I Temp 1 g++exe 3/7/201412:54 PM  Application :
k. Texas Instrumen ® 1 gecexe 3/7/2014 1254 PM  Application
I Texas Instrumen l'gcc-ar.exe 572004 T4 PV Applicatian
I TexasInstrument # | gec-nm.exe 3/7/2014 1254 PM  Application
bt K| gcc-ranlib.exe 3/7/2014 12:54 PM Application
I Userdata ‘_ B | gcovexe 3/7/2014 12:54 PM  Application
k. Users . B | gdb.exe 3/7/20141:23PM  Application
I Windows == gdborig.exe 3/7/2014 1:23 PM cation
= discovery (\\dsks< # | gdbserver.exe 3/7/2014 1:23 PM Application
& discovery (\\dsks: — & gendefexe 3/7/201412:;56 PM  Application -
| Il L5 | ¢
File name: gccexe hd

[ Open 1v] [ Cancel

Figure 31. Browse for Compilers

& A

=)

Compilers
C ;'mingw482_32fbin;‘gcc.exeg C++ mingw482_32fbinjg++.exe{'[g
Fortran D

[ Finish ] I Cancel

Figure 32. CMake Compilers Selected
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10. Once the configuration is done, the CMake GUI should look like Figure 33.

File Tools Options Help

Where is the source code:  C:/Users/a0225818/Downloads/opency/sources

Where to build the binaries: C:/OpenCV

Search: Grouped Advanced l'ﬁ.ﬁddEn‘tw ] |$€ Remove Entry |

-

MName Value

o A ™ A .~ A Yl T

£

{11 |

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure I l Generate ‘ Current Generatar: MinGW Makefiles |

Documentation:
Build Documentation: NG
Sphinx: NO
PdfLaTeX compiler:

Tests and samples:
Tests:
Performance tests:
C/C++ Examples:
Inztall path:

cvconfig.h is in:

Configuring done
4| 1

Figure 33. OpenCV Post Configuration
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11. Find CMAKE_CONFIGURATION_TYPES as shown in Figure 34. Type “Release” into that space.
Click on the “Generate” button. Allow CMake to run and finish generating the files. There should be no
errors.

_‘_.CMake 3.50- CJQPE_EE\_[_—— LEl=n Se

File Tools Options Help

-

Where is the source code:  C:/Users/a0225818/Downloads/opency/sources

Where to build the binaries: C:/OpenCV hd

Search: Grouped Advanced ['i' Add Entry ] ’a Remoave Entry ]
Name Value =
(k4

I CMAKE_CONFIGURATION_TYPES

ure to update and display new values in red, then press Generate to generate selected build files.

l Configure ’ Generate ‘ urrent Generator: MinGW Makefiles
Documentation: “©
Build Documentation: NC
Sphinx: NG
PdfLaTeX compiler: NC

Tests and samples:

Tests: YES
Performance tests: YES
C/C++ Examples: NO
Install path: C:/OpenCV/install
cvconfig.h is in: C:/OpenCV
Configuring done -
< | 1 7 3

Figure 34. Change Configuration Type to Release
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12. Next, in File Explorer, browse to where the OpenCYV files were built. In the file path line, type “cmd” as
shown in Figure 35. This will open the command line window in the folder selected.

24

@ uv| cmd|
————————and
Organize * | Search for "cmad”
Docume|
«. Music Ird
rdpal
=L, Pictures pay
apps
& videos . ?D
bin
CMakeFiles
& Computer
) data
& 0SDisk (C)
) doc
Cisco =
include
Intel
; ;- junk
NSCUtils
lib
OpenCV
modules
Packages
opencv2
PerfLogs
unix-install
PGR
win-install

Program Files

Program Files (x86)

Python27

ot CMakeCache.txt
CPackConfig.cmake

Temp

Texas Instruments

cmake_install.cmake

cmake_uninstall.cmake

CPackSourceConfig.cmake

items

Figure 35. Open Command Line in OpenCV Window

13. As shown in Figure 36, type the command "mingw32-make" and hit enter.

B C:\Windows\System32\cmd.exe

Microsoft Windows [Uersion 6.1.7681]
Copyright (c) 2009 Microsoft Corporation. A1l rights reserved.

C:\OpenCU>mingw32-make_

Figure 36. OpenCV CMD MinGW32-make
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14. Allow the make command to run. This can take a substantial amount of time depending on your
system's processing power. The command line will show progress as in Figure 37.

B C:\Windows\System32\cmd.exe - mingw32-make

Microsoft Windouws [Uersion 6.1.7681]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

C:\OpenCU>mingw32-make

[ 0%]
[ 0%]
[ 0%]
[ 1%]
[ 1%]
[ 1%]
[ 1%]

Figure 37. OpenCV Making

15. Once this is complete, type the command "mingw32-make" install as shown in Figure 38. This
completes the installation of OpenCV.

B C\Windows\System32\cmd.exe — | =
[180%]

[100%] Linking CXX executable ..\..\bin\opencu_performance.exe
[100%] Built target opencu_performance

[100%]
[100%]
[100%]
[100%]
[100%]
[100%]
[100%]

[160%]

[180%] Linking CXX executable ..\..\bin\opencu_traincascade.exe
[160%] Built target opencu_traincascade

C:\OpenCU>mingw32-make install

Figure 38. OpenCV Make Install

DLPU042-April 2016 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ 25
Submit Documentation Feedback Evaluation Modules User’'s Guide
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU042

13 TEXAS
INSTRUMENTS

Installing the DLP ALC SDK www.ti.com

7 Installing the DLP ALC SDK

This section guides the user through the installation of the DLP ALC SDK. This installer is a wrapper for
the source code and copies the files onto the system in the location specified during the installation
process. After running the installer, it is still required to build the source code using CMake.

1. Download the DLP ALC SDK from the link in Section 1.
2. Run the executable DLPSDK-2.0-windows-installer.exe.
3. The installer will open and present a set-up screen. Click "Next" as shown in Figure 39.

Setup - DLP-ALC-LIGHTCRAFTER-5DK

Welcome to the DLP-ALC-LIGHTCRAFTER-SDK Setup Wizard.

< Back

Figure 39. DLP ALC SDK Installer Setup

26 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ DLPUO042—April 2016
Evaluation Modules User’'s Guide Submit Documentation Feedback
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU042

13 TEXAS
INSTRUMENTS

www.ti.com Installing the DLP ALC SDK

4. Accept the license agreement shown in Figure 40 and click "Next."

Lcense Agreemens wi» TEXAS INSTRUMENTS

Please read the following License Agreement. You must accept the terms of this agreement before continuing

with the installation.

[l »

DLP® ALC Lightcrafter SDE
Source Code Software License Agreement

PLEASE READ THE FOLLOWING LICENSE AGREEMENT CAREFULLY. THIS IS5 A LEGALLY
BINDING AGREEMENI. AFTER YOU READ THIS LICENSE AGREEMENT, YOU WILL BE ASKED WHETHER YOU
ACCEPFT AND AGREE TO THE TERMS OF THIS LICENSE AGREEMENT. DO NOT CLICE I HAVE READ AND
AGREE UNLESS: (1) YOU ARE AUTHCORIZED TO ACCEFT AND AGREE TC THE TERMS OF THIS LICENSE
LGREEMENT ON BEHALF OF YOURSELF OR YOUR COMPANY; AND (2) YOU INTENWND TCO ENTER INIO AND TO
BE BOUND BY THE TEEMS OF THIS LEGALLY BINDING AGREEMENT ON BEHALF OF YOURSELF OR YOUR

IMPORTANT

-

I @ [ accept the agreemen‘é I
) Tdo not accept the agreement

Do you accept this license?

l < Back

Figure 40. DLP ALC SDK Installer License
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5. Select the directory where the files should be stored. The default directory is shown in Figure 41.

Installation Directory

wi» TEXAS INSTRUMENTS

Installation Directory

Please specify the directory where DLP-ALC-LIGHTCRAFTER-SDK will be installed.

ChTexaslnstruments-DLPADLP-ALC-LIGHTCRAFTE

< Back l MNext >

l

Cancel ]

Figure 41. DLP ALC SDK Install Directory
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6. The installer is now ready to copy the source files. Select "next" as shown in Figure 42.

- ="
Resdy to st wi» TEXAS INSTRUMENTS

Setup is now ready to begin installing DLP-ALC-LIGHTCRAFTER-SDK on your computer.

| p—
< Back I| Next = || Cancel

Figure 42. DLP ALC SDK Installer Ready
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7. The installer will being copying the files and will display a progress bar as in Figure 43.

s ===
— wip TEXAS INSTRUMENTS

Please wait while Setup installs DLP-ALC-LIGHTCRAFTER-SDK on your computer.

Installing
Unpacking C\TexasIns[...]include\asic\ssl\detail\password_callback.hpp
|

< Back

Figure 43. DLP ALC SDK Installer Progress Bar
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8. The installer will finish and look like Figure 44. Click "Finish" to exit the installer.

= Setup =
Completing the DLP-ALC-LIGHTCRAFTER-SDK Setup Wizard

Setup has finished installing DLP-ALC-LIGHTCRAFTER-SDK on your computer.

View Readme File

< Back

Figure 44. DLP ALC SDK Installer Finished
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8 Building the DLP ALC SDK

This section guides the user on building the DLP ALC SDK for 3D scanning.
1. Once the installation from Section 7 is complete, open the CMake GUI as in Section 6.

2. Browse for the source files of the DLP_structured_light SDK by clicking “Browse Source”. An example
file path: C:\TexasInstruments-DLP\DLP-ALC-LIGHTCRAFTER-SDK-2.0\DLP-ALC-LIGHTCRAFTER-
SDK.

3. Next, click “Browse Build.” Create a new folder for the built DLP ALC SDK. Figure 45 shows what the
CMake GUI should look like. An example file path with a new folder for the built files would be:
C:/TexasInstruments-DLP/DLP-ALC-LIGHTCRAFTER-SDK-2.0_bld.

A CMake 350- CUsers dip_structu =X
; File Tools Options Help
Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/dlp_structured_light_sdk Browse Source...
Where to build the binaries: C:',"Usersfalj2'25818;‘Documentsj’lD'LF',"DLP_BD_Scanner_SDI{(dIp_étructll.lred_liéht_s;dk'_bﬁild -
Search: [¥] Grouped || Advanced |'ﬂ" Add Entry % Remove Entry |
Name Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure l l Generate Current Generator: None |

Figure 45. DLP ALC SDK File Paths
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4. Click “Configure.” Use MinGW Makefiles and default native compilers as in Section 6. Allow CMake to
run.
Note: If you get an error as shown in Figure 46, you may need to point CMake to the location of
OpenCV. In “Ungrouped entries” look for OpenCV_DIR and browse for the location of OpenCV on
your machine. As shown in Figure 47 an example is: C:/OpenCV. Click “Configure” once the path has
been specified. There should be no errors displayed.

@l Error in configuration process, project files may be invalid

Figure 46. DLP SDK Error

File Tools Options Help

Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/dlp_structured_light_sdk |Browse Source...

Where to build the binaries: 3/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/dlp_structured_light_sdk_build

Search: Grouped || Advanced Iﬁ Add Entry I IK Remove Entry I
|

OpenCV._DIR |C/opencyl .|
I Configure to update and display new values in red, then press Generate to generate selected build files.
Current Generator: MinGW Makefiles |
Program Files/doxvgen/bin/doxygen.exe (found version "I.8.1II"} =
CMake a keLists.txti38 (find package):
By not providing "FindOpenCV.cmake CMAKE MODULE_PATH this project has
asked CMake to find a package configuration file provided by "OpenCV", but
CMake did not find one.
Could not find a package configuration file provided by "OpenCV"™ with any
of the following names:
CpenCVConfig.cmake
opencv-config.cmake
Add the installation prefix of " CMAKE PREFIX PATH or set =
"OpenCV_DIR" to a directory contail ie of the above files. If "OpenCV" =
provides & separate development pa r SDE, be sure it has been
installed.
Configuring incomplete, errors occurred! -
San nlnn M/ ITTaamn/anAnnCoio /T INTTINTN BN Cnonaas 1 L PGy FL (e S i Sl P
< | 11 | 4
Figure 47. Browse for OpenCV
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"cmd" in the file path and hit enter.

5. Once configuration is complete, click “Generate.” This should be quick and have no errors.
6. As shown in Figure 48 and Figure 49, browse to the location of the built DLP ALC SDK files and type

=" =i
i

@@v“ b Libraries » Documents » DLP » DLP_3D_Scanner_SDK >!dlp_structured_light_sdk_builci|>|

- | :f| | Searchdi.. P |

Organize ~ Share with ¥

‘.. Documents
4. Music

=L Pictures
; Videos

& Computer

&> OSDisk (C)
| Cisco
Intel

| NSCUtils

| OpenCV

Packages

| PerfLogs
PGR

Program Files

Program Files (x86)
Python27

L Ot

| Temp

Texas Instruments

10 items

New folder

i

Documents library
dip_structured _light_sdk build

Name

3rd_party

bin
I CMakeFiles
I dac
I lib

cmake_install.cmake
CMakeCache.txt
| DLP_SDK_Documentation.html
DLP_SDK-config.cmake
Makefile

=- 0 ©
Arrange by: Folder =

Date modified Type

3/17/2016 840 AM  File fi

File fi

CMA

Text
3/9/2016 2:19 PM HTMI
3/17/2016 841 AM  CMA
3/17/2016 841 AM  File

1

Figure 48. Browse for DLP ALC SDK Built Files

=" =i
{

GOf-~

cmd

‘L. Documel

Organize * | Search for "cmd”

=~ O @

4. Music
=L Pictures
;Videos

& Computer

&> OSDisk (C)
| Cisco
Intel

| NSCUtils

| OpenCV

Packages

| PerfLogs
PGR

Program Files

Program Files (x86)
Python27

L Ot

| Temp

Texas Instruments

10 items

i

DOCUTTTETTTS TTOTATY
dip_structured _light_sdk build

Name

3rd_party
bin
CMakeFiles

I dac

I lib

cmake_install.cmake
CMakeCache.txt

| DLP_SDK_Documentation.html
DLP_SDK-config.cmake
Makefile

Arrange by: Folder =

Date modified

3/17/2016 8:40 AM

1

- | -)|| Search di.. R |

Figure 49. DLP ALC SDK CMD Line
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7. Type the command "mingw32-make" as shown in Figure 50.

&8 C\Windows\System32\cmd.exe l | =] |-I?3ﬂ

Microsoft Windows [Uersion 6.1.7601]
Copyright (c) 2809 Microsoft Corporation. All rights reserved.

C:\Users\a0225818\Documents\DLP\DLP_3D_Scanner_S$DK\dlp_structured_light_sdk_buil
d>mingw32-make

Figure 50. DLP ALC SDK Make

8. Let the command complete. The DLP ALC SDK is now built on the system.

9. To build the documentation for the DLP ALC SDK, in the same command line as Figure 50, type the
command "mingw32-make doc". This will utilize Doxygen to create easy to use HTML documentation.
Click on the HTLM file indicated in Figure 51 to open the top level documentation file (an example path
is C:\TexasInstruments-DLP\DLP-ALC-LIGHTCRAFTER-SDK-2.0_bld). Figure 52 shows the welcome
page for the compiled documentation.

" e » Computer » OSDisk (C:) » TexasInstruments-DLP » DLP-ALC-LIGHTCRAFTER-SDK -2.0 bld

Organize ~ > Open ~ Print New folder
Intel i Name Date modified Type
NSCUtils 314 et
=] 75 File folder
OpenCV . L B
bin File folder
Packages
CMakeFiles File folder
PerfLogs -
i doc File folder
Program Files
i lib File folder
Program Files (x86)
cmake_install.cmake CMAKE File
Python27
= ChlakelCache bt Tavt Daciiment
Qt
DLP_SDK_Documentation.html HTML Document
Temp
DIP SDR contig.cmake AKEFile
Texas Instruments
Makefile File
Texas Instruments-DLP
TexasInstruments-DLP
DLP_SDK_Documentation.html Date modified: 6/15/2015 3:45 PM Date created: 4/12/2016 2:35 PM
4 HTML Document Size: 219 bytes

Figure 51. DLP ALC SDK Documentation Location
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=aTXT)
6 Gl & C\Texaslnstruments-L O ~ ¢ (22 DLP Advanced Light Contro.. ‘h * 'n'

DLP Advanced Light Control SDK .

Main Page Related Pages | Modul

DLP Advanced Light Control SDK

DLP Advanced Light Control Software De)
P What are Calibration Board Features?
P How fo setup and compile DLP Structured
» How to setup and compile OpenCV
» Introduction to 3D machine vision

| P

<] ‘ Classes | Files | Examples |
DLP Advanced Light Control Software Development Kit

The DLP® Advanced Light Control Software Development Kit (SDK) is a tool designed to enable faster development with DLF
technology platforms. The SDK includes pre-built modules that perform specialized tasks using easy o understand methods. The
initial goal of the SDK was to create a scaleable platform for 3D machine vision applications, but is not limited to that specific

Bug List application. The SDK framework is also suitable for 3D printing, spectroscopy, and any other application that requires the use of
» Modules DLP technology in a simple to use interface
P Namespaces
O S For help, please refer to the DLP and MEMS T1 E2E Community Support Forums
P Files
> Examples
£ >
Generated on Wed Apr 13 2016 08:45:33 for DLP Advanced Light Confrol SDK by (j!@m‘ﬂg (S 1811
Figure 52. DLP ALC SDK Documentation Home Page
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Building the DLP ALC SDK

10. The installed and built DLP ALC SDK also includes example code for reference. This example code
can be found in \bin folder of the built code. An example file path might be: C:\TexasInstruments-
DLP\DLP-ALC-LIGHTCRAFTER-SDK-2.0_bld\bin. Once built, the examples are in the form of .exe
files and include simple operations such as point cloud viewing, taking a picture, and opening the
camera. To run these examples, three DLLs need to be copied into the \bin folder. These DLLs are
libgcc_s dw2-1.dll, libstdc++-6.dll, and libwinpthread-1.dll, and they can be found in
C:\Qt\Qt5.3.2\Tools\mingw482_32\bin. Copy them from the folder shown in Figure 53 into the build
folder as shown in Figure 54.

T T ———— = s |

v |44 || Search.. P
Organize ~ [87 Open with... New folder =~ O @
I Autodesk “  Name . Date modified Type Size i
). Cisco B i6B6-wEd-mingw32-gcc-nm.exe 3/7/2014 12:54 PM  Application 63 KB
. Intel (5| 1686-wb4-mingw32-gcc-ranlib.exe 3/7/2014 12:54 PM Application 63 KB
I NSCUtils 51 i686-wB4-mingw32-gfortran.exe 3/7/2014 1254 PM  Application 1644 KB
| OpenCV 5 Id.bfd.exe 3/7/2014 11:55 AM  Application 1,016 KB
| Packages 5 1dexe 3/7/2014 11:55 AM  Application 1,016 KB
| PerfLogs Al i ic- 2/7/2014 12-56 P Application extens 36 KB
| Program Files 4/ libgcc_s_dw2-1.dll 3/7/2014 1256 PM  Application extens... 115 KB
| . Program Files (x86) ) Iibgfortran—E.dﬂ 3_,’?,’20-14 12:56 PM Application extens... 1,092 KB
| Python27 P 4 libgnarl-4.8.dll 3/7/2014 1256 PM  Application extens... 209 KB
b Ot 4 libgnat-4.8.dll 3/7/2014 12:56 PM Application extens... 2,892 KB
| Temp 4 libgomp-1.dil 3/7/2014 1256 PM  Application extens... 61 KB
| Texas Instruments 4/ libobjc-4.dll 3/7/2014 1256 PM  Application extens... 108 KB
| Texas Instruments-DLP 4 libguadmath-0.dll 3/7/2014 1256 PM  Application extens... 458 KB B
| Texaslnstruments-DLP o libssp-0.dIl 3/7/200412:56 PM___Application extens... 19 KB
b ti = 4| libstdc++-6.dll 3/7/2014 1256 PM  Application extens... 949 KB
| Userdata 4 libwinpthread-1.dll 3/7/2014 12:56 PM  Application extens... 48 KB =
: | Users ® | mingw32-make.exe 3_5,’2014 1:24 PM Application 225 KB
' | Windows 5 nmexe 3/7/2014 1155 AM  Application 735 KB
# objcopy.exe 3/7/2014 11:55 AM  Application 892 KB -
ﬁi Network 5| objdump.exe 3/7/2014 11:55 AM  Application 1,394 KB
iy " ranlib.exe 3/7/2014 11:55 AM Application 750 KB a
| e N L R R A A R S T Tt R P n
\ 3 items selected Date modified: 3/7/2014 12:56 PM Date created: 9/12/2014 1:16 PM .
s Size: 1.08 MB

Figure 53. Example Code DLLs to Copy
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<18 T

C\TexasInstruments-DLPADLP-ALC-LIGHTCRAFTER-SDK-2.0_bld\bin|

Organize ~
. Favorites
I Desktop
4. Music
| Libraries
4. Music
=, Pictures

%, Videos

& Computer

@ Network

]

ey

[®7 Open with...

3 Downloads

<» Recent Places

., Documents

& 05Disk (C)

New folder

Name

CH| returncode_example.exe

ot cloud viewer exe

Date modified

4/13/2016 8:44 AM
402/20108 S.Aa AN

Type

Application

Application

4| libstdc++-6.dll

4| libwinpthread-1.dll

3/7/2014 12:56 PM
3/7/2014 12:56 PM

Application extens...

Application extens...

& Iibopencv_imgproc2410.dﬂ

%/ libopencv_highgui2410.dll

4| libopencv_flann2410.dll

4| libopencv_features2d2410.dll

2 libopencv_core2410.dl

%) libopencv_calib3d2410.dll

& IibiomESmd.dII

3/16/2016 4:31 PM
3/16/2016 4:32 PM
3/16/2016 4:29 PM
3/16/2016 4:33 PM
3/16/2016 4:28 PM
3/16/2016 4:42 PM
2/11/2016 2:55 AM

Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
AEpIication extens...

4| libgec_s_dw2-1.dll

3/7/2014 12:56 PM

Application extens...

B | image_window.exe

87 image_pixels.exe

[H image_file_io.exe

@7 nonarata ctrirtiurad linht nattarnc ava

4/13/2016 8:44 AM
4/13/2016 8:44 AM
4/13/2016 8:44 AM

AMINTAE 244 ARA

Application
Application
Application

Arnlicatinn

4

(LI

3 items selected Date modified: 3/7/2014 12:56 PM
Size: 1.08 MB

Date created: 4/13/2016 8:48 AM

L e e o e e

Figure 54. Example Code DLLs Copied Into Correct Folder
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Compiling the 3D Machine Vision Reference Designs from Source

9 Compiling the 3D Machine Vision Reference Designs from Source

After the DLP ALC SDK has been compiled and installed, the 3D Machine Vision Reference Design
source code can be built for further development activity beyond the binaries provided in the TI Designs.
Users can modify the scanning applications to fit their own needs. As with the DLP ALC SDK, the design
source code can be configured and compiled with CMake.

1. Open the start menu. Search for and run CMake as shown in Figure 55.

Programs (3)
A CMake (cmake-gui)

2| CMake Documentation

75 uninstall CMake
Documents (117)

& CMake

. 030-cmake-destinationfolder.png

W 031-cmake-installready.png

B 029-cmake-installoptions.png

B 034-cmake-website.png
Microsoft OneNote (3)

[N} DLP SDK v2.0 Release

[N Updating TIDA-00254

IN7 2.0 3D Scanner SDK

Microsoft Qutlook (10)

RE: DLPUD42 - DLP Software Development Kit (SDK) User's Guid...
wj User's Guide 2.0 Build.docx (RE: DLPUQ42 - DLP Software Develo..
i screen-shots.zip (RE: DLPU042 - DLP Software Development Kit ...
RE: Draft Document and Screen-shots

RE: Draft Document and Screen-shots

Files (233)

B 009-tida-cmakepaths.png
CMakelLists.txt

i cmake-3.5.0.zip

7% cmake-3.5.0-win32-x86.msi

I cmake

o+~ See more results

cmake

X| | Lock | »|

il

Figure 55. Opening CMake from Start Menu
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2. Once CMake is open, browse for the reference design source code and create a new folder for the
built source code. The CMake interface should look like Figure 56.

: Wﬂ'h‘m:m'w er SDK/TIDA-00254 LCr:
File Tools Options Help
Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision/src

Where to build the binaries: C:fUsers/a0225818/Documents/DLF/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision-bldl  + | Browse Build...
Search: Grouped || Advanced |dB Add Entry & Remaove Entry

Name Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure ] l Generate Current Generator: None

I —IIERRRR O —m—Swwxwmm————.,.

Figure 56. CMake Source and Build File Paths
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3. Next, click the "Configure" button and make sure that "MinGW Makefiles" is specified as the generator
and that the "Use default native compilers" radio button is selected as shown in Figure 57. Click
"Finish" to initiate the configuration process.

-

e ER )
) A

Specify the generator for this project
[MinGw Makefiles -

@) Use default native compilers
_ .

() Specify native compilers

() specify toolchain file for cross-compiling

() Specify options for cross-compiling

[ Finish H Cancel ]

E
Figure 57. CMake Configuration Options

4. There should be no errors upon the completion of this process.
Note: If errors occur, you may have to point CMake to the location OpenCV and the DLP SDK.
Figure 58 shows browsing for the path of the DLP SDK. Click "Configure" to continue. Figure 59 shows
browsing for OpenCV. Click "Configure" again and there should be no further errors. Figure 60
indicates what CMake will look like once configuration is complete.
A CMake 35.0 - C/Users/a0225818/Doc )

File Tools Options Help
Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision,/src
Where to build the binaries: C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision-bld1l « | Browse Build...

Search: Grouped [_| Advanced "ﬂ' Add Entry ] ’3 Remove Entry l

Name Value

DLP_SDK_DIR C:/Users/a0225818/Documents/DLP/DLP 3D Scanner SDK/dIp_structured_light_sdk build

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure ] I Generate Current Generator: MinGW Makefiles

DLP_SDKConfig.cmake s
dlp =dk-config.cmake

Add the installation prefix of "DLP_ SDE" to CMAKE PREFIX PATH or set
"DLP_SDK_DIR" to a directory containing one of the above files. If
"DLP_SDK" provides a separate development package or 5DK, be sure it has
been installed.

4

Configuring done

Figure 58. Browsing for DLP SDK
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A CMake 350 e ——)

File Tools Options Help

Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision/src
Where to build the binaries: C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision-bld1l -

Search: Grouped Advanced ’* Add Entry ] ’* Remove Entry l

Name Value

OpenCV_DIR c/opent |

> Ungrouped Entries
> CMAKE

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure ] ’ Generate Current Generator: MinGW Makefiles |

"OpenCV_DIR" to a directory containing one of the above files. If "OpenCVm™ e
provides a separate development package or SDE, be sure it has been
installed.
Call Stack (most recent call firsat):
|l CMaksLists.Cxt:9 (find package)

Configuring incomplete, errors occurred!
See alsoc "C:/Users/a0225818/Documents/DLP/DLP_3D Scanner_ SDE/TIDA-00254 LCr4500 MachineVision-bldl/CMakeFiles/CMakeCutput.log”. -

| 1 r

Figure 59. Browsing for OpenCV in CMake
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A CMake 3.5.0 - C;/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_L Cr4500_MachineVision-bld

File Tools Options Help

|Browse Source... |

Where is the source code:  C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision/src

- | Browse Build... |

Where to build the binaries: C:/Users/a0225818/Documents/DLP/DLP_3D_Scanner_SDK/TIDA-00254_LCr4500_MachineVision-bld1l

V| Grouped Advanced |‘J112'Add Entry ‘ Remove

Search:

Name Value

- Ungrouped Entries
> PG

> Ungrouped Entries
> CMAKE

W | » DLP

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure | | Generate Current Generator: MinGW Makefiles

Configuring done

Figure 60. CMake Configure Complete

5. Once the configuration is complete, click "Generate."

6. Open a command line window in the build folder and run the command "mingw32-make" as shown in
Figure 61. This will create the executable which can be found in the binary folder as seen in Figure 62.

[ ][ E [mesm]

B8 C\Windows\System32\cmd.exe

Microsoft Windows [Version 6.1.76811
[Copyright (c)> 2BB? Microsoft Corporation. A1l rights reserved.

[C:\DLP_CHM~\DLP_3D_Scanner_SDK~IIDA-@0254_LCr4580_MachineVision\LCr4580_3D_Scanner|

| Application_v2>mingw32-make

[Scanning dependencies of target DLP_LightCrafter_4588_3D_Scan_Application
[180:]1 Building CRX object CMakeFiles DLP_LightCr aft +_4500_3D_Scan_Application.
jdir/DLP_LightCrafter_4500_3D_Scan_Application.cpp.

Linking CHX executable bin“DLP. ngln:(haftex 4588_; 3]) Scan _Application.exe

[188:x1 Built target DLP_LightCrafter_4568 Scan_Application

B8_MachinelUision\LCr450@_3D_Scanner

m »

IC=~DLP_CH~\DLP_3D_Scanner_SDK~IIDi

| Application_w.

Figure 61. Creating the Executable

DLPU042-April 2016 DLP® Advanced Light Control Software Development Kit for Lightcrafter™ 43
Evaluation Modules User’s Guide

Submit Documentation Feedback
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=DLPU042

Conclusion

13 TEXAS
INSTRUMENTS

www.ti.com

r A 4 meg | e - ——

— | 5] [ |

@Ov| « DLP_3D_Scanner_ SDK » TIDA-00254_LCr4500_MachineVision-bld » bin »

v| +4 | | Search.. P |

Organize ~ Share with ~ New folder
v Favorites Documents library
B Desktop bin
M 4 Downloads T
<» Recent Places
4. Music calibration
3 config
| Libraries output
‘. Documents resources
4. Music TIDA screenshots
= Pictures i | DLP_LightCrafter_4500_3D_Scan_Application.exe
B videos DLP_LightCrafter_4500_3D_Scan_Application_Config.txt
dip_sdk_lcr4500_dlpc350_prepared.bin
& Computer & dip_sdk_Icr4500_dIpc350_prepared.bin.flash_image_0.bmp
& OSDisk (C:) 52 < 1
23 items

=- 0 @

Arrange by: Folder ~

m

Figure 62. Executable Location

7. Before the Tl Design can be run, the DLLs from Figure 53 must be copied into the \bin folder inside the
built code folder for the Tl Design. An example path is C:\TexasInstruments-DLP\DLP-ALC-

LIGHTCRAFTER-SDK-2.0\TIDA-00254_L Cr4500_MachineVision_bld\bin.

8. Once the DLLs have been copied, the 3D Scanner program may now be run from the build folder.

10 Conclusion
The required software and source code is now installed and built to properly use the DLP ALC SDK. An
example of building the source code for a Tl Design has been demonstrated. For specifics on running
TIDA-00254, TIDA-00362, and TIDA-00361, please see the user’s guides for those designs.
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

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 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 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 a nonconforming EVM if (a) the nonconformity was 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, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI'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.

WARNING

Evaluation Kits 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 shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

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

FCC NOTICE: 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 modifications 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.

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 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. 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.
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3.3

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 HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

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 to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

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

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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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 TI 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 TI, 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.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS 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 EPIDEMIC FAILURE WARRANTY OR 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 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, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. 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. 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.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl 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 TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM 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 Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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