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ABSTRACT

TI's DRV9x family of parts are motor driver integrated circuits (ICs) with an integrated MSP430 core and
3-phase brushless DC (BLDC) predriver. These ICs require Code Composer Studio™ (CCS), device
drivers, and MSP430UIF tools to communicate via the JTAG communication. This document details the
entire installation and programming tool setup using CCS. This integrated development environment (IDE)
offers full debugging and developmental capabilities. A detailed pictorial step-by-step description of each
block is also included in the document. All specific files needed for the DRV9x are included in the software
development kit (SDK) install package, CCS must be installed separately.
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Figure 1. Flow Chart for Installing and Configuring Code Composer
Studio for the DRV9x Family of Devices

Code Composer Studio is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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Installing CCS

CCS versions 5 and 6 have been tested with the DRV9x. An authorized version can be installed from
http://www.ti.com/tool/ccstudio. Please note a myTI login account will be needed to download CCS as well
as the SDK package. The following walk-through is the installation procedure for CCS5.4; however,
installing other versions including v6.x is similar.

After following the necessary steps to download the CCS installer, there should be a file
ccs_setup_5.4.0.00091.exe located in the specified download directory. See Figure 2 below showing this
file.

& ccs_setup_5.4.0.00091.exe
Figure 2. Downloaded Executable for Code Composer Studio Installation
Follow the installation process listed below:

1. Run the installer by double-Clicking cs_setup_5.4.0.00091.exe. Read through and accept the license
agreement to proceed with the installation.

Code Composer Studio v5 Setup P4

License Agreement ~d

Please read the following license agreement carefully.

Code Composer Studio 5.4 Software License Agreement

11

IMFORTANT - PLEASE READ THE FOLLOWING LICENSE AGREEMENT
CAREFULLY. THIS IS A LEGALLY BINDING AGREEMENT. AFTER YOU READ THIS
LICENSE AGREEMENT, YOU WILL BE ASKED WHETHER YOU ACCEFT AND AGREE
TO THE TERMS OF THIS LICENSE AGREEMENT. DO NOT CLICK "I ACCEPT"

4 F

-

@1 accept the terms of the license agreement.

()1 do not accept the terms of the license agreement.

Texas Instruments

< Back Next = ] ’ Cancel ]

Figure 3. CCS License Agreement
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2. Choose a destination directory. Using the default (c:\ti) will remove a step in the SDK installation
procedure.

Code Composer Studio v5 Setup ﬁ

Choose Installation Location
Where should Code Composer Studio v5 be installed?

To change the main installation folder click the Browse button.

C:\t

"CCS Install Folder

[[l1nstall CCs plugins into an existing Eclipse installation

Texas Instruments

Figure 4. Default Installation Location for CCS

3. Choose the processor architectures to install.
For the DRV9x, the MSP430 package is the only needed processor.

Code Composer Studio vb Setup ﬁ

Processor Support

Select Processor Architectures to be installed

»

rWarning

MSP430 Low FPower MCUs .

285 32-bit Real-time MCU Your CCS install has
#32bit healtime 5 already been updated

O stellaris Cortex M MCUs A | to included newer

O Tiva C Series ARM MCUs companents. This

O Tiva E Series ARM MCUs CCS installer cannot
— . be used to add

processor support

11

< | 1] | P
[~ Select All

Maximum download size: 0 MB. Install size: 0 MB.

Texas Instruments

Figure 5. Processors Supported by CCS
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4. Select the components you wish to install.

The compiler tools are needed, ensure TI MSP430 Compiler Tools and Documentation are both
selected. The device software MSP430ware, Grace, and SYS/BIOS v6 are optional.

-

Code Composer Studio v5 Setup

e

Select Components

Select the components you want installed and deselect
components you want to leave out.

= [ Compiler Tools
TIMSP430 Compiler 7
TIARM Compiler Tool
TIC2800 Compiler To
TI Documentation

= [ Device Software
MSP430ware only

I3l Fommm Fimaliidm s RAC A

1| Il | F

-~

11

Description

Base Installation

Download size: 1047.58 MB. Install size: 3142.74 MB.

Special:

Texas Instruments

< Back ]l Next >

)

Cancel

Figure 6. Components Available for Installation

5. Choose the emulators
For the provided tool, MSP430-FET430UIF, the MSP430 USB FET emulator is needed.

-

Code Composer Studio v5 Setup

s

Select Emulators

Select the emulators you want installed and deselect emulators

you want to leave out.

Texas Instruments

= B4 JTAG Emulator Support
Blackhawk Emulators
Spectrum Digital Emul
MSP430 Emulators
M5P430 USB FET
TI Emulators
XDS100 Class Emulat:

Ml rrwvnecon ReT Feaad-a

1 | Il | §

11

-

~Description

Download size: 1047.58 MB. Install size: 3142.74 MB.

Figure 7. Emulators Available for Installation
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6. Review the installation and finalize.

The last menu before the installation is underway shows the selected options and requirements. If
everything looks correct, click the Next button. CCS will begin to install.

-

Code Composer Studio v5 Setup

|

CCS Install Options

Setup is ready to begin installation.

installation.

If you want to review or change any settings, click Back. Click Next to begin

Install Directory: C:/TL/ccsvd
Setup Type: Custom
Total Download size: 1047.58 MB.

Product Families selected:
MSP430 Low Power MCUs

28w 27-hit Razl-tima MO e

4

Texas Instruments

|l | »

< Back “

Next >

)

Cancel

e ——

Figure 8. CCS Installation Review

When reporting a problem, it's important to be able to capture details about the particular setup. In CCS
you can view specific software details, under the Help menu select About Code Composer Studio. Next
click the Installation Details button. This menu describes different aspects and details of the installation
including history, configurations, tools and compiler version. The Configuration tab displays a file
containing various pieces of information about the setup, including plug-in versions, preference settings,
and the contents of the internal log file. You can copy and save this information and attach the saved file

to your problem report.

P
+'# About Code Composer Studio

|5 o |

Code Composer Studio
Version: 5.4.0.00091

(c) Copyright Texas Instruments, 2013. All rights reserved.
Visit http://www.ti.com

1]

(@) |Installation Details

Ere~Hc/6 @

——

\

Figure 9. About CCS Software Installation Details
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2 Installing DRV9x Software Development Kit

There are files needed to program the DRV9x with CCS. All of these files are included in the installation
package of the SDK which can be downloaded from TI's secure software download site. To get access to
this download please contact the DRV9x applications team or the respective field sales engineer. Please
note the following steps are for the DRV91680; however, the procedure is the same for different DRV9x
devices.

1. To begin, double click the SDK executable after downloading it from the Tl website.

ﬁ:! DRV91680_SDK-1.1-Setup.exe

Figure 10. SDK Installation Executable

2. The default setup language is in English, if the user opts for a different language the follow prompt
allows the user to change the language.

Language Selection lﬁ

Please select the installation language

Engich |y

o) [ ]

e —

Figure 11. Language Selection for the Driver Installer

3. Read though and accept the license agreement to proceed with the installation.

-

DRVS1680_5DK Setup

s |
License Agreement g

Flease read the following license agreement carefully.

DRV9x Software Development Kit Source and Binary Code Internal Use License
Agreement |E|

IMFORTANT — PLEASE CAREFULLY READ THE FOLLOWING LICENSE

AGREEMENT, WHICH IS LEGALLY BINDING. AFTER YOU READ IT, YOU WILL BE
ASKED WHETHER YOU ACCEPT AND AGREE TO ITS TERMS. DO NOT CLICK ™I
HAVE READ AND AGREE" UNLESS: (1) YOU WILL USE THE LICENSED

MATERIALS FOR YOUR OWN BENEFIT AND PERSONALLY ACCEFT, AGREE TO

AND INTEND TO BE BOUND BY THESE TERMS; OR (2) YOU ARE AUTHORIZED

TO, AND INTEND TO BE BOUND BY, THESE TERMS ON BEHALF OF YOUR -

4 I

@)1 accept the terms of the license agreement.;

()T do not accept the terms of the license agreement.

Installlammer

Figure 12. DRV9x SDK License Agreement

4. Ensure all running instances of Code Composer Studio are closed.
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DRVS1680_5DK Setup

=X=)

Exit Code Composer
Studio Application

Code Composer
Studio should be
installed before
installing this SDK. I
Code Composer
Studio is already
installed then make
sure it is not running
during this SDK
installation

< Back ]l Next >

| ’ Cancel

e —

Figure 13. Warning Message to Exit CCS Before Installation

5. The default installation folder is specified as the default CCSv6 installation location. If CCv6 was
installed in the default directory (C:\ti) then proceed. If CCSv5 was installed or the location of v6 was
changed the SDK must be installed in the ccs_base folder. In the previous installation example, the

CCS path is C:\ti, if that is the case, the SDK should be placed in C:\ti\ccsv5\ccs_base.

7 N
DRV91680_SDK Setup [

&

Add DRV9x support to CCS
Select the ccs_base folder under the CCS installation directory

Setup will now add DRV9x support to CCS. Select the ccs_base folder under the
CCS installation directory.

To install in the below folder, click Next. To install to a different folder, click
Browse and select ccs_base under CCS installation folder.

Destination Folder
C:\ti\ccsv6\ccs_base

InstallJammer
[ <Back [ wex> | [ cancel |

CAUTION this path might need to be modified.
Figure 14. SDK Installation in CCS Base Directory

6. Choose a destination location for the SDK documentation and example CCS projects. This can be set
to any location on the PC.

8 Code Composer Studio and Software Development Kit Installation for Texas
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-

DRV91680_5DK Setup

Choose Destination Location

Where should DRV91680_SDK be installed?

Setup will install DRV91680_SDK in the following folder.

To install to this folder, click Mext. To install to a different folder, click Browse
and select another folder.

Destination Folder
C:\ti\DRV91680_SDK

Browse...

InstallJammer

]

< Back “ Next = Cancel

Figure 15. SDK Collateral Destination Folder

7. Continue with the installation process. Select the Next button to install after reviewing the settings and
click the Finish button when procedure is done.

SLDA026—June 2015
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3 Creating or Importing a Project into CCS

When working with CCS, it will initially ask to select a workspace. A workspace is the structure in which

projects are kept and there can be multiple projects in one workspace. To begin with, CCS it is suggested

to import the provided project for the specific DRV9x device. After importing an existing project the user

can explore the features of CCS and get used to the IDE. Follow these steps for importing the provided

project:

1. Double click the CCS ICON to open the application. A CCS icon is placed on the desktop after
installation.

Figure 16. CCS Desktop ICON

2. Select the location and name of the workspace. This selection is up to the user’s preference on the
location and naming convention.

'+ Workspace Launcher {ﬁJ

Select a workspace

Code Composer Studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

L'e] < LT C:\Users\ This_User\workspace v5_4] - Browse...

Use this as the default and do not ask again

l OK ] | Cancel

Figure 17. Workspace Launcher Window
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3. After selecting the workspace, CCS opens showing a welcome menu. From here you can select
Import Project or go to the Project menu and click Import Existing CCS Eclipse Project.

% CCS Edit - Tl Resource Explorer - Code Composer Studio [=]E e
File Edit View Navigate Run Scripts Window Help
[ ~ © 45 Bi New CCSProject & (B ecs edit
— CCS Example Projects =
(1) Tl Resource Explorer s
= Build All Ctr
'O | Packages: |Welcome Build Project - n e
Build Configurations >
Address: Build Working Set » e
Clean. ) A
Wel| Build Automatically er Studio v
Youcan  show Build Settings.. om the Help menu
Add Files.
[/ [(=import Existing CCS Edipse Project |
T Import Legacy CCSV3.3 Project
Properties rer
@0 +SystemAnalyzer
Examples * ULP Advisor
* Welcome to Grace 2. P
‘f . Tutorial Videos
Import Project
Getting Stagted with
CodeGBmpesehstudio
@ Support
& wen resources
Licensed s @

Figure 18. Import Project Options

4. A new window appears showing options for importing the project. Click the browse button and find the
provided projects through the folder browser. These projects are located in the SDK installation
directory. The above example location is C:\t\DRV91680_SDK. Once selected, the provided project
appears under Discovered Projects, make sure it is selected and then press the Finish button.

++ Import CCS Eclipse Projects

+'# Import CCS Eclipse Projects M
-

Select Existing CCS Eclipse Project Select Existing CCS Eclipse Project =

Select a directory to search for existing CCS Eclipse projects. Select a directory to search for existing CCS Eclipse projects.

Q) Select search-directory: Browse... Q) Select search-directory: C\TI\DRV91680_SDK

Select archive file:

Discovered projects:

[¥] Copy projects into workspace
["] Automatically import referenced projects

Open the Resource Explorer and browse available example projects...

®

]
L[=

Select archive file: Browse

Discovered projects:

Select All v ]\;I DRV91680_Sensored_BLDC [C:\T\\DRV91680_SDK\DRV91680_Trapezo Select All
&7 DRV91680_Trapezoidal_Sensorless_BLDC_v1.1 [C:\TI\DRV91680_SDK\[

Cancel

[¥] Copy projects into workspace
|| Automatically import referenced projects

Open the Resource Explorer and browse available example projects...

©)

Finish |

Cancel

Figure 19. Import Project Menu
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5. Now the project should appear in the Project Explorer window. Explore, build, and run the project from
here.

~# CCS Edit - TI Resource Explorer - Code Cor

2roject Run

"2

[(5 Project Explorer ¢s =R
4 = DRV91680_Sensored_BLDC [Active

Figure 20. CCS Build and Debug

6. To create a new project, start by clicking on the File menu and select New, then CCS Project. A new
window appears:

(a) Fill in Project Name
(b) Under the Family pull-down menu, select MSP430
(c) Select DRV9XXXX as the Variant and the specific device in the adjoining field

NOTE: If the DRV9xxxx is not showing in the device sub-group, the device drivers need to be
reinstalled (see Section 2).

12
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% New CCS Project (=] |-
CCS Project =

Create a new CCS Project.

Project name: DRV9x_Sample_Project

Output type: |Executable =

Use default location

C\Users\a0221295\workspace_v5_4\DRV®:\6_5\DRVIx_Sample. Browse...

Device
Family:  [MSP430 -
Variant  DRVIXXXX - |DRVo1680 -
Connection: | TI MSP430 USBI. [Default] -]

» Advanced settings

= Project templates and examples
type filter text Creates an empty project fully initialized &

for the selected device. The project will

4 [= Empty Projects - , 3 )
pty Proj contain an empty ‘main.c’ source-file.

[& Empty Project
[= Empty Project (with main.c)
[& Empty Assembly-only Project
[# Empty RTSC Project

4 | =| Basic Examples i .

m

@:l < Back Next = [ Finish ] I Cancel

Figure 21. Creating a New Project Menu Items

For older projects:

CCS v4 Projects—CCSv4 projects can be imported and are automatically converted to the newer format.
Use Import Existing CCS Eclipse Project under the Project menu.

CCS v3.3 Projects—CCSv5 uses the Eclipse concept of projects. To help import existing projects into
CCSv5.1, use the project import wizard. Under the Project menu select Import Legacy CCSv3.3 Project.
This starts a wizard that guides the user through the conversion process.

If further resources are needed for using CCS, consult the guides and support under the Help menu.
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4  Updating the MSP-FET430UIF

After the reference project is imported and selected in CCS, the provided software will build and run on
the DRV9x device. The device is programmed by the MSP-FET430UIF. When this device is used, CCS
automatically detects the firmware version and notifies of an update. The process takes a few minutes, let

the update complete before unplugging the USB cable or closing CCS. See Figure 22 and Figure 23 for
images depicting the update process.

r

% TIMSP430 USBL/MSP430 [

[' ‘:] |Error initializing emulator: z
= Afirmware update is required for the MSP430 Debug Interface
(MSP-FET430UIF). Click the "Update” button to update the
firmware and launch your debug session.

DO NOT UNPLUG THE INTERFACE DURING THE UPDATE. v

l Cancel ] I Retry ] [ Update l [ Ignore ]

Figure 22. Notification of Firmware Update

r

«+ Updating Firmware l =N X

,:6, Updating Firmware

Erasing Firmware...(TI MSP430 USB1/MSP430)(Cannot be canceled)

DiAIways run in background

[Run in Background] l Cancel I I Details ==

Figure 23. Update Progress Window

NOTE: To prevent any damage, it is important to wait for the update to finish before unplugging the
MSP430UIF tool or closing CCS.
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IMPORTANT NOTICE

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

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

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

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

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

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

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

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

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

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

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