MSP Design Workshop
Installation Guide

Install Guide v4.60

Introduction

The objective of this guide is to download and install Code Composer Studio, as well as the
various other support documents and software to be used with the MSP LaunchPad.

The Introduction to the MSP Launchpad, as well as detailed instructions for how to use Code
Composer Studio (CCS) will come in the lab exercises for Chapters 2 and 3.

For future reference, the main Wiki for this workshop is located here:

http://processors.wiki.ti.com/index.php/MSP_Design_Workshop
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Workshop Equipment & Requirements

Workshop Equipment & Requirements

You must provide:

Windows computer using Windows 7 or greater.

You are required to provide your own Windows laptop computer. It should have an available
USB port. You will also need at least 1.5 GB of space available on your disc drive to hold the
necessary software.

Warning: To install the Tl software (or any software), you must have administrative rights on
your computer. In many cases, you may also need to be able to temporarily turn off your
antivirus software. Please confer with your IT support team if either of these poses a problem.

If you have a Mac or Linux notebook computer, we have seen students be successful running the
development tools in a virtual machine, such as VMware or VM Fusion. That said, we cannot guarantee
that our instructors will be able to help you with managing these types of environments.

Audio headphones — you will need these for use in class
A means of watching MP4 videos on your computer. If you do not already have software that
can play these types of files, we highly recommend the free VLC media player:

http://www.videolan.org/vic/index.html

Pen or pencil

Magnifying glass ... if your eyes are getting a bit older. (We're not kidding. Reading the labels
on the Launchpad boards can be challenging to those who need reading glasses.)

Before coming to the workshop, you should install all the software outlined in this document.

MSP LaunchPad

To complete the lab exercises as part of this workshop, you will need to purchase a LaunchPads
from the TI eStore or one of TI's authorized distributors. Some additional items are also required,
as listed here.

a) One of the following MSP LaunchPads:
e MSP430F5529 USB LaunchPad Kit (MSP-EXP430F5529LP) (US $12.99)
e MSP430FR4133 FRAM Launchpad (MSP-EXP430FR4133) (US $13.99)
e MSP430FR5969 FRAM Launchpad (MSP-EXP430FR5969) (US $15.99)
¢ MSP430FR5969 FRAM Launchpad (MSP-EXP430FR5994)
¢ MSP430FR6989 FRAM Launchpad (MSP-EXP430FR6989) (US $17.99)
e MSP432P401R 32-bit ARM LaunchPad (MSP-EXP432P401R) (US $12.99)

b) One female-to-female jumper wire is required to complete some of the Timer_A lab
exercises. (Here’s a pack of them, as an example, from adafruit .)

) (‘F5529 LaunchPad only) MSP-FET (Flash/FRAM Emulation Tool) (US $115.00)

If using the ‘F5529 USB Launchpad, you will need the MSP-FET for measuring energy
usage during the Low Power Optimization lab exercise. Being the first LaunchPad
supported by this workshop, its emulation (FET) hardware does not contain the required
EnergyTrace logic.
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Download Checklist (v4.60)

Integrated Development Environments (IDE)

U Energia (Tl port of Arduino) http://energia.nu/download
U Code Composer Studio v6 http://processors.wiki.ti.com/index.php/Download CCS

You can download either the web installer or offline installer. The web installer is smaller, but the off-line
installer is more flexible. If you have a fast internet access, we suggest the off-line installer.

Clicking the link for either installer, you will be directed to log in (or create a free) my.Tl account. Then,

once you agree to the export conditions you will either be e-mailed a link or be directed to a web page with
the link.

Warning — If you use the Web Installer, you must have internet access during installation.
We recommend using the all-in-one downloader.

613 61300033 |Apr 22, 2016 \Web Installers: .
\Windows & Web Installer
! N SME dowrloal CC13xx, CC2538, CC2650,
Linux & ‘olowed by
Macos @ BOOMB dovmiozd

ort

722 MB all-in-one 30 compiler update to 1512 L

Windows &' MD5 &
o
MacOS & MDS &

download structions in READNE Linux

The manifest & lists the software cgmponents i

Workshop Course Materials

U Course Workbook (PDF) MSP_Design_Workshop.pdf
U Workshop Lab Files (EXE) MSP_Design_Workshop Lab_Files.exe
or MSP_Design_Workshop_Lab_Files.zip
U Installation Guide (PDF) MSP_Design_Workshop_Installation_Guide.pdf

These files are all found at the workshop’s wiki page: http://www.ti.com/launchpad-workshop

MSP Device and Launchpad Software and Documentation

Description ‘F5529 ‘FR5969/'FR6989 ‘FR4133 MSP432
, . FR5969: slau535b.pdf
W LaunchPad User’s Guide slau533c.pdf FR6989: slau627a.ndf slau595a.pdf slau597a.pdf
W Device User’s Guide slau208o.pdf slau367i.pdf slau445f.pdf slau356a.pdf
msp430fr5969e.pdf
U Device Datasheet msp430f5529m.pdf msp430fr5994.pdf msp430fr4133b.pdf msp432p401b.pdf

msp430fr6989b.pdf

U C Compiler User’s Guide slau132l.pdf spnul51l.pdf

a ‘%«Ziznbly Language slau131Lpdf spnul18o.pdf

Download's are continued on the next page. ©
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http://www.ti.com/lit/slau367
http://www.ti.com/lit/slau445
http://www.ti.com/lit/slau356
http://www.ti.com/lit/gpn/msp430f5529
http://www.ti.com/lit/ds/symlink/msp430fr5969.pdf
http://www.ti.com/lit/ds/symlink/msp430fr5994.pdf
http://www.ti.com/lit/slas789
http://www.ti.com/lit/slas865
http://www.ti.com/lit/ds/symlink/msp432p401r.pdf
http://www.ti.com/lit/slau132
http://www.ti.com/lit/spnu151
http://www.ti.com/lit/slau131
http://www.ti.com/lit/spnu118

Additional Tools and Documentation

The installation locations and directions are noted in the upcoming installation procedures.

Description Source Location Action | File Name

MSP430Flasher-1_03_07_00-windows-

U MSP430Flasher U  http://mww.ti.com/tool/MSP430-Flasher Install | .
installer.exe

Additional information:

e MSP Device Selection Guide: slab034ad.pdf

e CCSv6 User's Guide for MSP430: slaul57am.pdf

e CCSv6 User's Guide for MSP432: slau575c.pdf

e MSP430 FRAM Tech — How To and Best Practices: slaa628.pdf
e Segmented LCD Displays: slaa654a.pdf

o www.ti.com/launchpadwiki

e www.ti.com/launchpad
e MSP430Flasher Wiki page

Third Party Websites

There are many, many third party MSP430 websites out there. Here’s one of them:

e http://www.430h.com
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Installation

Code Composer Studio

Note: If CCSv6.1 or higher, is already installed you may skip the CCS installation procedure.

Install Code Composer Studio 6

1.

6.

If you haven't already done so, download CCS. (Refer to the Download Checklist, on
page 3, for details.)

If you downloaded the full, all-in-one installer you must unzip it first.

Windows makes zip files look like folders, but trying to run an installer from a zipped file does
not work well. Please unzip the file before starting the installer.

Run the CCS Installer.
ccs_setup CCSv6.1.3.00033.exe (latest version available when this document was printed)

You may see a warning message indicating you that you have an anti-virus program
running.

If the CCS installer detects an antivirus program is running on your computer, it will warn you
that this could be a problem. It is recommended that you temporarily disable your anti-virus
tool and continue with the installation.

When the installation program runs, accept the license agreement and click Next.

- - SIS - - ~
I+ Code Composer Studic vb Setup e ﬁ

License Agreement \J

Please read the following license agreement carefully.

7
m -,L

Code Compaoser Studio 6.1 Software License Agreement

Irmportant - Read carefully: This Code Composer Studio 6.1 Software License Agreement ("Agreement”) is
a legal agreement between you (either an individual or entity) and Texas Instruments Incerporated ("TI").
The "Licensed Materials” subject to this Agreement include the software programs (in whole or in part)
that accompany this Agreement and any "on-line" or electrenic decumentation (in whole or in part)
associated with these software programs. By installing, copying or otherwise using the Licensed Materials
you agree to abide by the provisions set forth herein, This Agreement is displayed for you to read prior to

e Ml o Vi A RA_a_ iVl T - [ [ A Y SRR [ [ R

Fl | ®

@ 1accept the terms of the license agreement.

) Ide not accept the terms of the license agreement. Print

Texas Instruments

L
< Back Mext = Finish Cancel |

When the Choose Installation Location dialog appears, we suggest that you install
Code Composer in the default C:/ti folder. Click Next.
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7. Choose the devices you will be using the Processor Support dialog.

At a minimum, choose MSP Ultra Low Power MCUs, as this is heeded for the MSP Design

Workshop.

'L

i’ Code Composer Studio v6 Setup
Processor Support
Select Product Families to be installed,
Dezcrnption

=) PMSP Ultra Low Power MCUs

M5P430 Ultra Low Power MCUs
MSP432 Ultra Low Power MCUs
TI M5P430 Compiler
TI ARM Compiler
O cce arM Compiler

D C2000 32-bit Real-time MCUs

O SimpleLink Wireless MCls

O 32-bit ARM MCUs

[ sitara 32-bit ARM Processors

[ Media Processors

O Single Core D5Ps

[ multi Core Processors

O uco o

ital Power Controllers

Processar Architectures included:
MSP430, M5F432

The more devices you choose, the longer the installation time. If you have a slower computer,
we recommend choosing as few as possible. (It's not really about CPU performance;

installations are all about copying a lot of files.)

When done selecting processors, click Next.

When the Select Emulators dialog appears, take the default and hit Next.

You are welcome to include Blackhawk and Spectrum, if you own those emulators.

pr

..‘,. Code Composer Studic vb Setup

Select Debug Probes

leave out.

Select the debug probes you want installed and deselect the debug

De

TI¥D5 Debug Probe Support
O Blackhawk Debug Probes
O Spectrum Digital Debug Probes and Boards
MASP430 USB FET
Tiva/Stellaris ICDI Debug Probe
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9. CCS App Center selections.

CCSv6 now includes its own App Center. This is available during installation, as well as from
within Code Composer Studio once it has been installed and running.

Note: The message (pointed to by the arrow) below states that any App Center selections
will be installed the first time your run CCS. It will require internet access to download
and install these selections — and CCS will need to be restarted after they've been
installed.

We recommend that you select MSPWare. You can also download MSPWare from the Tl
website and install it independently, but if you have internet access, it's easier to install it this
way.

e = = —

s Code Composer Studio v6 Setup = . -
4 App Center

Texas Instruments

There are additional products and features ("add-ons") available from the CCS App Center. Se
add-ons will be installed by the App Center when you run Code Composer Studio for the first ti

D ezcription
= O Todls (for App Center badkground download) Quicken your develapment I
[ msp430 Gec MSPw are, a brand news tool
_ navigating the available resa
= Software (for App Center background download) that support all MSP devicest

o Jseiare

D GUI Composer

You may also want to install the new MSP430 GCC beta compiler. At this point, the MSP
Workshop does not support this compiler, as there are a few minor variations in syntax (such
as #pragma support). Please note, though, that MSPWare supports the GCC compiler.

Click Finish once you've made your selections.

Note: A version of MSPWare is also available online as part of the TI Resource Explorer
Cloud. When using CCS Desktop, though, it's more convenient to install MSPWare
so that it available right inside of CCS.
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Launch CCS and Let App Center Complete Its Installations

10.
11.

12.

When CCS finishes installing, go ahead and Launch CCS.

Choose the default Workspace location.

We recommend that you take the default Workspace location at this point in time. Later on,
during our lab exercises, we’ll choose a better location for our working location.

Let App Center continue with its installations

If you elected to install any items that were part of the CCS App Center, select Yes to let
CCS install them. Note: you need internet access for this step.

«= CCS App Center - Pending Installation @

3 1 You have selected to install additional 'Add-ons' to CCS.

Click "Yes' if you would like to download and install them now.
Click ‘Mo’ to install them later from the CCS App Center (Help->CCS App Center).

L%  — 4

CCS then begins downloading the App Center install packages. Once downloaded, it will ask
you to restart: choose Yes

-
v+ Software Updates léj

—

[ . You will need to restart Code Composer Studie for the changes te take effect. Would
"' you like to restart now?

| [ v ][ N0 | I

=

And finally the installation of the App Center content (e.g. MSPWare) begins.

p
s+ Code Composer Studio v6 Setup EI_IE

CCS Installation

Code Compozer Studio iz being installed on pour computer

Inztalling com.ti.mzpd30. mzpd 30ware. win3z2. ..

Starting [nstall -
Ingtalling utiities and mizcellaneous

Inztalling Components

[nztalling com b mzpd 30 mepd 30ware wind2. .
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13. After installation completes, CCS should be ready to use. Launching CCS you should

see.
¥ CCS Edit - Code Composer Studio - % -e . - - | o e
File Edit View MNavigate Project Scripts Run  Window Help
. P SRR R Quick Access | = |[EccsHr)
‘5 |8 Getting Started 5 i} = A
B
s = 3 New @4, Browse E i Import o) App
& E /  Project Examples Project Center
Would you like to use CCS in 'Simple’ mode? © Yes @ No M
(Recommended for Energia and LaunchPad users)
iS-pLavust | 1110 Gelting Started with Code Composer Studio v6 YouTube <5
e —
. Support AN £ . & L
?Ezp Fpp | ) Videos J Training : ) Wiki
Community orum - R

‘ Free License |

Notice that a button for App Center appears on the Getting Started screen.

You can check this out later to see what other choices are available to you. For example, if
you wanted to use TI-RTQOS, there’s a link in App Center that will download and install it for

you.

14. Final step of CCS installation — check for any updates.
Help — Check for Updates

Apply any updates to CCS, MSP emulation, or MSPWare that are found.
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Installing Energia

15. To use Energia you will need to have the LaunchPad drivers installed.

Thankfully, this was handled for us by the CCS installation. (If for some odd reason you are
not using CCS, please refer to the Energia site for driver installation details.)

16. Download Energia, if you haven’t done so already. (See the Download Checklist.)

17. Installing Energia just requires unzipping the file: energia-0101E0017-windows.zip

To keep all the Tl tools together, we recommend unzipping the files to the following location:

C:\TI\energia-0101E0017\

Starting and Configuring Energia

18. Within the Energia folder, double-click Energia.exe.

Energia will start and an empty Sketch window will appear.

® 00 sketch_may20a | Energia 0101E0006

sketch_may20a §
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19. Set your working folder in Energia.

It makes it easier to save and open files if Energia defaults to the folder where you want to
put your sketches.

The easiest way to set this locations is via Energia’s preferences dialog:
File —» Preferences

Which opens:

& Preferences l = |ﬁ]

Sketchbook location:
' C:\msp_workshop\F5529 usb\energia\

cquires restart of Energia)

Editor font size’

Verify code after upload

[ Use external editor

Check for updates on startup

Ipdate sketch files to new extension on save (.pde -= .ino)

[] Automatically assodate .ino files with Energia

More preferences can be edited directly in the file
ore preferences can be edited direct the file

C:‘n,l_JsErs\mén,.ﬁ.ppDabHRnaming\Energié\preferences.txt

fadit snlv whan Enarnis ie ast romnine
(edit only when Energia is not running

[ oK ] [ Cancel

L

Use one of the following, depending upon which LaunchPad you are using:

:\msp_workshop\F5529 usb\energia\

:\msp_workshop\FR4133_fram\energia\
:\msp_workshop\FR5969_fram\energia\
:\msp_workshop\FR5994_ fram\energia\
:\msp_workshop\FR6989_fram\energia\
:\msp_workshop\msp432p401r\energia\

OO0O0O0O0
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Install the following additional MSP Tools & Files

This file should have already been downloaded (see links on the Download Checklist.)
20. Install the “MSPFlasher” Tool to its default location.
Install this tool in the default location:

C:\ti

Install the Workshop Lab and Solution Files

21. Run the workshop files installation: MSP_Design_Workshop_Lab_Files.exe (v4.60)
Non-Windows users should download and use the .zip version of the lab files.
(See download link on page 3, if you haven't already downloaded this installer.)

Double-click the executable installation (.exe) file to install the labs and solutions for this
workshop. The workshop files will be installed (by default) into the following location:

C:\msp_workshop\

Hint:  The installer lets you override the default install location; although, we recommend
that you avoid this since the lab instructions reference this location.

After installation, you should see the workshop folder with sub-directories that correlate with
each of the supported Launchpad development boards.

1M Computer =
+- Bl Desktop

E L‘;J Windows (C:)

m

= msp_waorkshop
+ F5529_usb
+ FR4133_fram
+ FR5965 fram
+ FR5994 fram
+ FRE2E2_fram
msp432p01r

22. Make sure you have downloaded the latest Workshop PDF file, as you will be referring
to this throughout the workshop.

MSP_Design_Workshop.pdf (v4.60)

(See download link on page 3, if you haven't already downloaded this installer.)
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Double-Check Your Installation

23. Verify that the required files have been installed.

Using Windows Explorer, look at your file-system and verify that each of these has been
installed. We recommend that you check-off each one as you verify it.

QO msp Workshop Lab Files (step 21)

O ccsve (steps 1-13)

O ccsvs App Center - MSPWare (steps 9, 12)

L MSPFlasher (step 20)

Q Energia (steps 16-19)

CCSve
(see steps 1-14)

MSP430ware
via CCSv6 App Center
(see steps 9, 12)

+-l Desktop

=& windowe (2

\_

{ = |. msp_workshop \

, F5529_usb |~
, FR4133_fram
| FR5969_fram
| FR5994 fram
. FR6939_fram

, msp432p401r )

=

]

Program Files

Program Files (x8a)

$ H- 4 cosvl
[ +/- 1) energia-0101E0017 ]é
=l 1) msp
=3 , MSPWare_3_30_00_13
+/- 1. msp430

IE

. MSP430Flasher_1.3.7 ]

=

+

]

== SamaT (D)

. wdctools_3_31_03_43 core

. Users

Windows

Workshop Lab Files Installer
| (see step 21)

__— Energia (see steps 16-19)

— MSP430Flasher

(see step 20)

24. If you have not so already, please download the other documents and User Guides
listed in the Download Checklist (on pages 3-4).

[ S Wy iy )

MSP Workshop Manual (PDF)
LaunchPad User’'s Guide
MSP Device User’s Guide
Device Datasheet

MSP430 or MSP432 C Compiler User’s Guide
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ST

< That’s it ... You’re Done
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