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InstaSPIN™ Quick Start Guide

This document acts as a guide book for your evaluation of a Piccolo LaunchPad™ development kit with
InstaSPIN-FOC™ software paired with a BOOSTXL-DRV8323RS, a three phase smart gate driver
evaluation module.

Trademarks

LaunchPad, InstaSPIN-FOC, InstaSPIN, MotorWare, BoosterPack, Code Composer Studio are
trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

1 Introduction
Figure 1 shows the connections overview of the BOOSTXL-DRV8323Rx EVM.
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Figure 1. BOOSTXL-DRV8323Rx EVM Hardware Connections Overview

The BOOSTXL-DRV8323Rx EVM supports the following:
» Piccolo controllers with InstaSPIN™ software
— LAUNCHXL-F28069M LaunchPad development kit for InstaSPIN-FOC software
* Includes on-card XDS100v2 JTAG (isolated)
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— LAUNCHXL-F28027F LaunchPad development kit for InstaSPIN-FOC software
* Includes on-card XDS100v2 JTAG (isolated)
» 3-phase inverters
— Low voltage, medium current: boostxldrv8323Rx_revA
* Tool number: BOOSTXL-DRV8323RS

For more information about the DRV8323RS device, refer to the DRV832x 6 to 60-V Three-Phase Smart
Gate Driver data sheet. For more information about the BOOSTXL-DRV8323RS EVM, refer to the
BOOSTXL-DRV8323Rx EVM User’s Guide user’s guide.

1. Always make sure the latest version of MotorWare™ software is used:
1. Go to www.ti.com/tool/motorware to download the latest software.

2. The LaunchPad development kit and BoosterPack™ plug-in module support starts with version
motorware_1 01 _00_18.

3. The MotorWare software contains all of the modules, drivers, example Code Composer Studio™
software based InstaSPIN software projects, and associated documentation.

4. Run the MotorWare.exe from the installation directory to browse.
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Figure 2.

2. Set-up the hardware according to documentation.
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@ Quick Start Guide
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1 GUI Quick Start Guide
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(= HW Files from controlSUITE

Figure 3.

For typical use, use these settings:
e LAUNCHXL-F28027F
1. Remove jumpers 1, 2, and 3 to isolate USB and power from the BOOSTXL-DRV8323RXx.

2. Set the S1 switch to OFF-ON-ON to allow JTAG
3. Set the S4 switch to OFF
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4. Provide DC bus through the BoosterPack plug-in module
¢ LAUNCHXL-F28069M
1. Remove jumpers 1 and 2 to isolate USB and power from BOOSTXL-DRV8323Rx.
2. Set the S1 switch to ON-ON-ON
3. Set JP3, JP6, JP7 to ON-ON-ON
4. Set JP4, JP5 to
*  ON-ON if just using bottom BoosterPack headers J5-J8

» OPEN-OPEN if using top BoosterPack headers J1-J4 or using both BoosterPack headers
J1-J4 and J5-J8

5. Provide the DC bus at any attached BoosterPack plug-in module

« BOOSTXL-DRV8323RS
1. Solder the three capacitors, C9, C10, and C11, with 0.1-uF capacitance.
2. Connect the BoosterPack to Launchx|-F28027F or LaunchxI-F28069M

3. Download the software package for the DRV8323RS device. Extract the compressed files to
find three file directories as shown in Figure 4. Copy and overwrite the files to the
corresponding directories in MotorWare:

1. Copy drvic to \sw\drivers\drvic
2. Copy hal to \sw\modules\hal
3. Copy instaspin_foc to \sw\solutions\instaspin_foc.

* » boostxldrv8323_package_mw

[] Name

drvic
hal

instaspin_foc

Figure 4.

3. Read additional documentation as required:
¢« Texas Instruments, InstaSPIN-FOC™ and InstaSPIN-MOTION™ User’s Guide
¢ Texas Instruments, TMS320F28026F, TMS320F28027F InstaSPIN™-FOC Software technical
reference manual
¢ Texas Instruments, TMS320F28069F, TMS320F28068F, TMS320F28062F InstaSPIN™-FOC
Software technical reference manual

Six lab projects supporting the BOOSTXL-DRV8323RS for both LaunchXL-F28027F and LaunchXL-
F28069M are available. These projects can be opened and run like any other InstaSPIN software lab.
Figure 5 shows the 6 supported labs prjects.
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boostddrv8323_revA » f28x » f2802xF > projects » ccs boostxldrv8323_revA » f28x » f2806xF > projects » ccs

O Name [J Name
proj_lab02b proj_lab02b
proj_lab02c proj_lab02c
proj_lab05a proj_lab05a
proj_lab05b proj_lab05b
proj_lab10a proj_lab10a
proj_lab11a proj_lab11a

Figure 5.

The following steps should be followed to migrate one of the 6 supported projects from an existing
DRV83xx device to the DRV8323RS:

Step 1. Copy the target project from
\sw\solutions\instaspin_foc\boards\boostxldrv8305_revA\f28x\f2802xF\projects\ccs to
\sw\solutions\instaspin_foc\boards\boostxldrv8323_revA\f28x\f2802xF\projects\ccs.

Step 2. Remove the drv8305.c from the now transferred project, and add drv8323.c from
\sw\drivers\drvic\drv8323\src\32b\f28x\f2802x to the project.

Step 3. Remove hal.c from the project, and add the DRV8323RS version of hal.c from
swi\modules\hal\boards\boostxldrv8323 revA\f28x\f2802x\src to the project.

Step 4. Change the include path in Project—Properties—Build—C2000 Compiler—Include Options to
${MW_INSTALL_DIR}/sw/modules/hal/boards//boostxldrv8323_revA/f28x/f2802x/src/ as
shown in Figure 6.

by et Include Options
Resource
General
v Build Configuration: Flash [ Active ] “ Manage Configurations...
v C2000 Compiler
Processor Options
Optimization Specify a preinclude file (--preinclude)
Include Options
Advanced Options
C2000 Linker
Debug
Git

"${CG_TOOL_ROOT)/include"
“${PROJECT_RQOT)/././ Ssr¢”
$IMW_INSTALL_DIR}

Figure 6.

Step 5. Refer to the example lab projects to copy and add the following code to the project main
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source file, proj_lab0x.c.
1. Object definition codes

#ifdef DRV8323_SPI

// Watch window interface to the 8323 SPI
DRV_SP1_8323 Vars_t gDrvSpi8323Vars;
#endif

2. Turn on and initialize the DRV8323 driver interface

#ifdef DRV8323_SPI
// turn on the DRV8323 if present
HAL_enableDrv(halHandle);
// initialize the DRV8323 interface
HAL_setupDrvSpi (halHandle, &gDrvSpi8323Vvars);
gDrvSpi8323Vars.Ctrl_Reg_06.CSA_GAIN Gain_20VpV;
gbrvSpi8323Vars.Ctrl_Reg_06.VREF_DIV 1;
gDrvSpi8323Vars.WriteCmd = true;
HAL_writeDrvData(halHandle,&gDrvSpi8323Vvars);
gDrvSpi8323Vars.ReadCmd = true;
HAL_readDrvData(halHandle,&gDrvSpi8323Vars);
#endif

3. Write or read the DRV8323 registers

#ifdef DRV8323_SPI
HAL_writeDrvData(halHandle,&gDrvSpi8323Vvars);
HAL_readDrvData(halHandle, &gDrvSpi8323Vars);

#endif

If using the LaunchXL-F28069M, change f2802x to f2806x in the directory labels for the steps.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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