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DRV8350x-EVM User’'s Guide

This document is provided with the DRV8350x-EVM customer evaluation module (EVM) as a supplement
to the DRV835x 100-V Three-Phase Smart Gate Driver data sheet. This user's guide details the hardware
implementation of the EVM and how to install the various software packages.
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Figure 1. DRV8350x-EVM
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NOTE: Operate this EVM only at the default IDRIVE setting 150 mA / 300 mA sink/source current.

WARNING

Hot surface. Contact may cause burns. Do not Touch.

WARNING

High Voltage. Electric shock is possible when connecting board to
live wire. Board should be handled with care by a professional.

For safety, use of isolated test equipment with overvoltage and
overcurrent protection is highly recommended.

CAUTION

Do not leave the EVM powered when unattended.

Contents
1 10T [ ox 1T 4
11 DTt @ 1= VT 4
1.2 PUIPOSE QNG SCOPE uveiuuteteisetrat st s s e s et s s a s s a s st s s a e e s e aanesnns 4
2 L F= 0 LT T = @ YT = 5
2.1 Hardware Connections Overview — DRV8350X + MSPA430F5529 ......ccviiviiiiiiiiniiiiisiieinineninninns 5
2.2 (0] 0] 0 T=Tod T o I 0= = 1 6
2.3 Interfacing DRV8350X and MSPA30F5529.....iiiiiiiiiiiiiiite it raanr s sn s ssann e sananeeanaas 9
3 1 1Yo =N 1 ES] e= = T 10
3.1 Installing Code COMPOSEr STUAIO . uuuueeruseiiseirineriste s rre s sar s raseaanneaans 10
3.2 Installing DRV835X Reference Software Development Package.......ccvvvevviuiiiieiiiiiiieineinnen. 14
3.3 Creating or Importing a DRV8X ProjeCt iNnt0 CCS .. uiiiiiiiiiiiieiiiintesiiineesasnneesaasnnessaannessannns 17
3.4 Updating the MSPA30 USB-FET ...iiiuiiiitiiiitiiieiiitesitsiasssisssasssasssasssanssasssnsssansssnnsins 21
4 (8 I o] o] o= 11T o S 22
41 L] 7= 1= (o] o 22
4.2 L o T0 AT =T = =1 (o 23
4.3 Launching DRV8B35X-EVM EVM GUI. ...ciiiiieiiiiiiessaateessaaneessaannsessaansessasnnesssannnessnnnnenss 23

List of Figures
1 DRV B350X-EV M 1 iiiiiiiiiiittiissssssssssesssssassssssssssssnnsssssssssssssesennnnssssssssssssssensnnsssssssssssssnnnnns 1

DRV8350x-EVM User's Guide SLVUB78A-July 2018—-Revised December 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB78A

I3 TEXAS
INSTRUMENTS
www.ti.com
2 2] 0T o QI - Vo | = L0 o 4
3 Power and Motor ConNECtOrs J4 and J3 ....ueeiseiruteiseisneriasisesisrsate s s sas s saansraseaannens 5
4 Vo3 0T ] = B O o 1 1 T=T o 1o 7
5 ST a0 A 8
6 Power ENVIronment fOr EVM ... s e e s e 9
7 Downloaded Executable for Code Composer Studio Installation ........c.evviiieiiiiiiiiiiiiiiinniieeeaas 11
8 (O @8 ST ot =T LS N == 4= o 11
9 Default Installation LOCAtIoN fOr CCS ..uuuiiiuteiistiiietiiniris i s e r e 12
10 Processors SUpPorted DY CCS ..ttt s 12
11 Components Available for INStallation ... e 13
12 Emulators Available for INStallation .. ....ve e i e 13
13 DRV835XX Firmware Installer Executable File ......ccvviiiiiiiiiiiiiiiiiiiisiiii e 14
14 L= g T T =T T= ST 1= o) oo 14
15 SEtUP HOME SCIEEN 1ttt s s s s n e e s s e s ssaan e s s saaan e s saannenrns 14
16 DRV835XX Software LICENSE AQIrEEIMENT . uuueuieesisinsesisisesssasrestaassesssansrstsaasressaannrsssannnsisnns 15
17 Setup DestiNatioN FOIAET ...ttt 15
18 L= =0t RS (B o O o 4] 0] = o1 £ 16
19 Warning MeSSage t0 CloSE ClS. . iuiuiiiiiiteiiiies sttt s te s saaat e s saaan s e ssannsssannssasannness 16
20 Y= TE SIS T= 0] 0 T O 0] .00 =] (= 17
21 WOrKSPACE LAUNCRIET ..ttt ettt et e e s e e s e et s e e s sa s e st sann e s sannassaannnesaannns 17
22 LT oo T T To T bS] o T g 0] = o1 18
23 L= =T 1o T (1S3 1o T 1= o 18
24 [ A SR 1ot o] 1= od A brq o] (o] = N 19
25 BUild ProjecCt FileS BULIONS ... uusseiiistssiiistesssiatsesaasessaass s ss e s ssasae s ssansa st saanessaannnsssannnessnns 19
26 T o 1 (S T 0 3 e 19
27 L F= TS T To T 10217 V=N 20
28 N = O O T {01 o 21
29 [T L E= 14T T TN =1 0] o) 22
30 Updating LaunchPad development Kit FIrMWare. .. ....ovooeeiiiiiiiii i rraerssraaare s saan s saanneaanas 22
31 LI ST e U 1] = g1 =11 22
List of Tables
1 DRV8350x-EVM DRV t0 MCU Pin CONNECLONS ...uuueiitiiiiisiisiiiiiiisiisssisiniississsssansassaasseaansanss 9
2 DRV8350x-EVM J2 Pin CONNECHONS 1. uuuuiiiiiiiiisiisisiiiisiississsiisississsassinsassasssassaniassasssassansansansns 10
Trademarks

Code Composer Studio, MSP430 are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

SLVUB78A-July 2018—-Revised December 2018 DRV8350x-EVM User's Guide 3
Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB78A

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

1

11

1.2

Introduction

Device Overview

The DRV835x is a gate driver IC for three phase motor drive applications. It provides three high-accuracy
trimmed and temperature compensated half bridge drivers, each capable of driving a high-side and low-
side N-type MOSFET.

Both SPI and hardware interface variants provide detailed fault reporting and flexible parameter settings
such as current control options for slew rate control of the gate drivers and various protection features.

Along with the hardware of DRV8350x%, the MSP430F5529 microcontroller has loaded reference software
that provides the necessary gating pulses to DRV8350x to control the BLDC motors.

Simplified Schematic

9to 75V 7to 100V

DRV835x Drain

Sense

PWM »

Three-Phase
SPlorHW | Smart Gate Driver Gate Drive

= Gurrent
C tS Sense
¢ TELLBENEE 3x Shunt Amplifiers
350 mA
f L Buck Regulator

L g

N-Channel
MOSFETs

Controller

Figure 2. Block Diagram

Purpose and Scope

This document is designed to be used as a startup guide and to supplement the DRV835X +
MSP430F5529 BLDC motor control demo code kit. This document is intended for the engineers involved
in the design, implementation, and validation of DRV835X + MSP430F5529 reference software.

The scope of this document is to provide the user with a guide to evaluate the DRV8350x device with an
MSP430F5529 development environment. This document covers the hardware connections required to
power the DRV8350x-EVM, to drive the motor sensorless or sensored, and to interface to the PC. When
the HW connections are complete, the user is required to download the necessary tools and SW to spin a
motor. For step-by-step details to instal the Code Composer Studio™ (CCS) software, import the
DRV8350x project into CCS, build the project, debug the project, and spin the motor, refer to Section 3.

This reference SW comprises trapezoidal sensored and sensorless algorithms for BLDC motor control.
For additional information on these algorithms, refer to DRV835xx EVM Sensored Software User's Guide

and DRV835xx EVM Sensorless Software User's Guide.
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2.1 Hardware Connections Overview — DRV8350x + MSP430F5529

Figure 3 shows the major blocks of the DRV8350x-EVM hardware. The DRV8350x-EVM is designed for
an input supply from 12 to 95 V and up to 15-A RMS drive current. Three half h-bridges capable of driving
a three-phase BLDC motor implementing sensored or sensorless control. Hall sensor pins a, b, ¢ are
connected to pins P2.0, P2.2, and P2.6 of the MSP430™ MCU, respectively. The digital supplies are
derived from the LP2992 LDOs that output 3.3 V and 5 V. The hall sensor power can be selected from
these two power lines.
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Figure 3. Power and Motor Connectors J4 and J3
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2.2 Connection Details

The image above shows the power connector and motor phase connector. A supply voltage ranging from
6 to 95 V from a battery or a DC voltage source is connected to the voltage supply pins. Three phases of
the BLDC motor are connected to the three-phase motor socket provided on the DRV8350x-EVM.

The image below shows where the Micro-USB cable is plugged in to power the EVM and provides
communication between the MSP430F5529 firmware and GUI. Also, you can see the emulation
environment of the EVM.

6 DRV8350x-EVM User's Guide SLVUB78A-July 2018—-Revised December 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB78A

& ._m,_q__»___ﬁ\_\.,:i. /4

" J
1 i
i &

s

ol

.
ST 8
.Y i

Hardware Overview

Mt

AT EE AT AN AR AN,

DRV8350x-EVM User’'s Guide

el |
e voneniens a0y . R
. asT™nd

s &y 41| »
3SN 3¥0338 30INY ¥3SN AY3d - °*NOILNYT

Ri4

2NN

L9

£E Wm
BEHA_ m Bas. JzuEM

,..- ﬂﬂo.. Atus,
.I.:nno,noa,,nuaw.,va.
ananansiionh G X829 pPosd
m ,. N R 'Y W
PR N R 'y
« byl h 2 )
PR O
BT s R
L
A RO |

Figure 4. Micro-USB Connection
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Below is a clearer view of the MSP430F5529 MCU. The component D3 is an LED that indicates if the

firmware is running on this target MCU. Press the reset button whenever you wish to reset the firmware
loaded on this target MCU
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Figure 5. MSP430F5529

Each device variant has different sets of resistors required for S variant or H variant. See the schematic in
the Hardware Design Files for more information.

The image below exhibits the 12 V buck converter, LM50008A, that powers the DRV8350x IC in split rail
configuration. The U6 component is a LP2992 LDO that converts the 12 V into a 5 V output for the digital
environment. Finally, the U7 component is a LP2992 LDO that converts the 5 V and drops it down to 3.3 V
for the digial environment and for the driver pull up resistor power.
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Figure 6. Power Environment for EVM

The DRV8350x-EVM GUI has a resistor divider tied to an ADC channel of the MSP430F5529 (pin 6.4).

The bottom resistor varies in value between 2.0 k and 4.0 k to vary the ADC input voltage. The firmware

reads this voltage and interprets what device is connected. Thus, the correct device is identified in the

GUI.

2.3 Interfacing DRV8350x and MSP430F5529

The DRV8350x device interfaces with the MSP430F5529 through a number of device to device pins. To
find out more about what pin is which, proceed to look at the schematic. Below you can get a functional
overview of the pin connections.

Table 1. DRV8350x-EVM DRV to MCU Pin Connections

DRV8350x Function MSFPu4n3(?t'i:§)r? = Description
3.3V 33V 3.3-V supply for Hall sensor
No function 5V 5-V supply
VSENVM P6.5, ADC channel — A5 Sensing VCC supply voltage
GND GND ADC - GND connections
No function P3.4, 1/0 PIN Software debug pins(optional)
VSENA P6.0, ADC channel - 0 Sensing A phase voltage
No function P3.3, 1/0 PIN Software debug pins(optional)
VSENB P6.1, ADC channel — 1 Sensing B phase voltage
ENABLE P1.6, I/O pin with interrupt Logic low to enter a low-power sleep mode
VSENC P6.2, ADC channel — 2 Sensing C phase voltage
POT P6.6, ADC channel — A6 Optional POT to vary the voltage 0 to 3.3 V on pin
No function P6.3, ADC channel — 3 Sensing C phase current (only DRV8353Rx devices)
SCLK P3.2,UCBOCLK - SPI CLK Secondary function for pin SPI CLK
No function P6.4, ADC channel — 4 Sensing B phase current (only DRV8353x devices)
NFAULT P2.7, /O pin with interrupt Pulled logic low during a fault condition
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Table 1. DRV8350x-EVM DRV to MCU Pin Connections (continued)

DRV8350x Function MSP430'.:5529 Description
Function
ISEN P7.0, ADC channel — 12 Sensing total current
No function P4.2,1/0O pin Software debug pins(optional)
B Sets gate drive peak current, 7-level input pin (DRV8350H
IDRIVE P3.6, I/0 pin devices only)
No function P4.1, 1/0O pin Software debug pins(optional)
. Sets VDS monitor threshold voltage, 7-level input pin
VDS P3.5, 1/0 pin (DRV8350H devices only)

Table 2. DRV8350x-EVM J2 Pin Connections

J2 Pin . MSP430F5529 .
Number DRV8350x-EVM Function i Description
Secondary function, Timer 2 comparator output to
1 INHA P2.5,TA2.2 generate PWM for A phase high-side switches
2 GND GND ADC - GND connections
Secondary function, Timer 2 comparator output to
3 INLA P2.4, TA2.1 generate PWM for A phase low-side switches
4 HALLA P2.0, SPI enable Hall sensor A from motor
Secondary function, Timer 1 comparator output to
5 INHB P15 TAO4 generate PWM for B phase high-side switches
6 HALLB P2.2, /0 PIN with interrupt Hall sensor B from motor
Secondary function, Timer 1 comparator output to
7 INLB P1.4, TAO:3 generate PWM for B phase low-side switches
8 No function P7.4,1/0 pin No Function
Secondary function, Timer 1 comparator output to
9 INHC P1.3,TAO.2 generate PWM for C phase high-side switches
10 No function RST No Function
Secondary function, Timer 1 comparator output to
1 INLC P1.2, TAO.1 generate PWM for C phase low-side switches
12 SDI P3.0,UCBOSIMO Secondary function for data input to DRV835xx
. Sets the input control mode, 4-level input pin
13 MODE P4.3, 1/0 pin (DRV8350H devices only)
14 SDO P3.1,UCBOSOMI Secondary function for data output from DRV835xx
15 LED P4.0, I/0O pin Visual feedback for faults
L Hall sensor C from motor enable the gate driver and
16 HALLC P2.6, /0 pin with interrupt current shunt amplifiers
17 EVM ID P3.7, 1/0O pin Pulled low for DRV8350x, high for DRV8353x devices
Active low enables serial interface communication
18 nSCS/GAIN P2.2, /0 PIN with interrupt | Sets the gain of the shunt amplifiers, 4-level input pin
(DRV8353RH devices only)
19 EVM ID P8.2, 1/0 pin Pulled low for DRV835xH, high for DRV835xS devices
. . Pull logic high to internally short all amplifier inputs
20 No function P8.1, I/O pin together (DRVB353Rx devices only)

3 Firmware Installation

3.1 Installing Code Composer Studio
CCS versions 5.x.x and 6.x.x have been used and tested for DRV835XX reference code. An authorized
version can be installed from www.ti.com/tool/ccstudio.
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NOTE: A myTI login account is required to download CCS as well as the SDK package. This section
describes the installation procedure for CCS5.4; however, installing other versions of CCS
v5.x including CCS v6.x is similar.

After following the required steps to download the CCS installer, the ccs_setup_5.4.0.00091.exe file
should be located in the specified download directory. Figure 7 shows this file.

., ces_setup_win32.exe

Figure 7. Downloaded Executable for Code Composer Studio Installation

Follow the installation process listed:
Step 1. Run the installer by double clicking the ccs_setup_win32.exe file.

Step 2. Read through and accept the license agreement to proceed with the installation (see
Figure 8).

,

= N
i+l Code Composer Studio v6 Setup - — [ﬁ

License Agreement N
Please read the following license agreement carefully. {
SRINA

Code Composer Studio 6.1 Software License Agreement

IMPORTANT - 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 ACCEPT AND AGREE TO THE
TERMS OF THIS LICENSE AGREEMENT. DO NOT CLICK "T ACCEPT" UNLESS: (1) YOU
ARE AUTHORIZED TO ACCEPT AND AGREE TO THE TERMS OF THIS LICENSE
AGREEMENT ON BEHALF OF YOURSELF AND YOUR COMPANY; AND (2) YOU
INTEND TO ENTER INTO AND TO BE BOUND BY THE TERMS OF THIS LEGALLY
BINDING AGREEMENT ON BEHALF OF YOURSELF AND YOUR COMPANY.

<

| »

I accept the terms of the license agreement.

@) Ido not accept the terms of the license agreement.

Texas Instruments

< Back Next > Finish

Figure 8. CCS License Agreement

Step 3. Choose a destination directory. Using the default (c:\ti) removes a step in the SDK installation
procedure (see Figure 9).
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ii’sl Code Composer Studio v6 Setup

Al

Choose Installation Location

Where should Code Composer Studio v6 be installed?

To change the main installation folder click the Browse button.
CCS Install Folder
c\ti v

Browst

Texas Instruments

Finish

I < Back H Next > ‘

o

Figure 9. Default Installation Location for CCS

Step 4. Choose the processor architectures to install (see Figure 10).

For the DRV83xx, the MSP430 and C28x are the only needed processor packages. The compiler tools

are required. Ensure that the box for the TI MSP430 Compiler Tool is checked.

'w» Code Composer Studio v6 Setup - - lﬁ

Processor Support

N

Select Product Families to be installed. |

=JEIMSP Ultra Low Power MCUs -

MSP430 Ultra Low Power MCUs
MSP432 Ultra Low Power MCUs
TIMSP430 Compiler
TI ARM Compiler
O GCC ARM Compiler
= ¥l C2000 32-bit Real-time MCUs
TI C28x Compiler
TI ARM Compiler
O GCC ARM Compiler
® O SimpleLink Wireless MCUs
= 4 32-bit ARM MCUs
Stellaris Device Support

Description

Processor Architectures
included: MSP430, MSP432

m

I~ Select All Install Size: 969.43 MB.

Download Size: 323.14 MB.

Texas Instruments

Finish

[ < Back H Next > l

Cancel

Figure 10. Processors Supported by CCS

Step 5. Select the emulator components to install.
For the provided tool, the MSP430 USB FET emulator is required.

Step 6. Review the installation size and click the finish button to begin installation of the CCS

software (see Figure 11).

12 DRV8350x-EVM User’'s Guide
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-

- |
v# Code Composer Studio v6 Setup ﬁ

Select Debug Probes

Select the debug probes you want installed and deselect the debug
probes you want to leave out.

rDescription
TI XDS Debug Probe Support

Blackhawk Debug Probes Drivers and support files

B Ui e ke | for Spectrum Digital JTAG

MSP430 USB FET debug probes and
Tiva/Stellaris ICDI Debug Probe development boards.

< | 11 | »

[ Select All Install Size: 1292.65 MB.

Download Size: 430.88 MB.

Texas Instruments

[ < Back “ Next > ] Finish

L = -

Cancel

Figure 11. Components Available for Installation

Step 7. Choose add-on software (this step is optional).
Step 8. Review the installation and click the Finish button to finalize (see Figure 12).

\.'.. Code Composer Studio v6 Setup

)

-2 App Center

Texas Instruments

There are additional products and features ("add-ons”) available from the CCS App
Center. Selected add-ons will be downloaded in the background and installed by the
App Center when you run Code Composer Studio for the first time.

Description
= ¥ Tools (for App Center background downl¢

MSP430 GCC
EVE Compiler
MSPWare

[ GUI Composer

< | 1 P
I~ Select All

Install Size: 1292.65 MB.
Download Size: 430.88 MB.

Texas Instruments

Next > Finish } [ Cancel

—

Figure 12. Emulators Available for Installation

Step 9. After the installation has completed, click the Finish button to exit the set-up.
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3.2 Installing DRV835X Reference Software Development Package

The DRV835X Reference software contains the files required to program DRV835X devices along with the
MSP430F5529 using CCS v5.x or CCS v6.x. All of these files are included in the installation package. To

access this package, contact the DRV8x applications team or the respective field-sales engineer.

To instal of the reference software development package, follow these steps:

Step 1.
Figure 13).

Double click the executable file (.exe) for the DRV835XX reference software installer (see

= DRVE32XX-EVM-FW-v1.0.0-windows-installer.exe

Figure 13. DRV835XX Firmware Installer Executable File

Step 2. Follow the prompts to select another language from the default of English (see Figure 14).

7

#  Language Selection

S

Please select the installation language

English - English

OK J [ Cancel

Figure 14. Language Selection

Step 3. Click the Next button on the DRV835XX Installer welcome screen (see Figure 15).

“  Setup

o

Tl Spins Motors.

* Smarter

* Safer

* Greener

13 Texas
INSTRUMENTS

Installation of Reference Software for DRV832XX
Motor drive devices

This is the installer for DRV832XX Reference Software.
Click Next to continue or Cancel to exit the Set Up.

Bt f
< Back fi

Next >

| { Cancel ’

Figure 15. Setup Home Screen

Step 4. Read though and accept the license agreement to proceed with the installation (see

Figure 16).

14 DRV8350x-EVM User’'s Guide
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Please read the following License Agreement. You must accept the terms of this agreement
before continuing with the installation,

Source and Object Code Sofcware Disacribucion Licemnse AgresmeEnt

mfs

IMFORTANT FLEASE CARREFULLY READ THE FOLLOWING LICEWSE AGREEMENT, WHICH
I3 LEGALLY BINDING. AFTER ¥OU RERD IT, ¥WOU WILL BE ASEED WHETHER ¥OU
EFT RHD AGREE TO ITS TERMS. DO BWOT CLICK T ACCEFT UMLESS: (1) WOU
ILL USE THEE LICENSED HMATERIALS FCOR YOUR OWH BENEFIT AND FERSOHALLY

FT; AGREE TQ AND INTEHD TO BE BOUND BY THESE TERMS; OR (2} ¥OU ARE
UTHCRIZED TO, AND INTEHD TO BE BOOND BY, TMESE TEEMS ON BEMALF OF YOUR
FANY .

@ || accept the agreement

Do you accept this license?
I do not accept the agreement

<Back | Next> || Cancel ]u

Figure 16. DRV835XX Software License Agreement

Figure 17). This destination can be set to any location in the PC.

Choose Destination Folder for DRV8x Firmware Installation *

Setup will install DRV8x Firmware in the following folder.

to install to this folder, click Next. To install to a different folder, select another folder.

Destination Folder WEI2ZXX-EVM-FW-v1.0.0 re

Choose the destination location for the example CCS projects and the documentation (see

Figure 17. Setup Destination Folder

Step 6. Select each DRV8x components to Install (see Figure 18).

SLVUB78A-July 2018—-Revised December 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated

DRV8350x-EVM User’'s Guide 15


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB78A

13 TEXAS
INSTRUMENTS

Firmware Installation www.ti.com

Select Components %

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

V] DRV832x Click on a component to get a
detailed description

< Back H Next > H Cancel

Figure 18. Select Setup Components

Step 7. Ensure all running instances of CCS are closed (see Figure 19).

V'D Setup ‘ = |

Exit Code Composer Studio Application 0

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

[ < Back H Next > H Cancel ]

Figure 19. Warning Message to Close CCS

Step 8. Continue with the installation process.
Step 9. Click the Next button to install after reviewing the settings.

Step 10. Click the Finish button when the files are successfully installed in the destination folder (see
Figure 20).
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* setup  auniiibe o | o=

Completing the DRV832XX-EVM-FW-v1.0.0
Setup Wizard

www.ti.com

Setup has finished instaliing
DRV832XX-EVM-FW-v1.0.0 on your computer.

T1 Spins Motors.

* Smarter

* Safer

* Greener
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Cance

Figure 20. Firmware Setup Complete

3.3 Creating or Importing a DRV8x Project into CCS

When the CCS software is started, the user must first select a workspace. A workspace is the structure in
which projects are kept. Multiple projects can be saved in one workspace. Tl recommends starting with
the project for the specific DRV8x device. After importing an existing project, the user can explore the
features of CCS to become familiar with the IDE. Follow these steps to import the provided project:
Step 1. Double click the CCS icon to open the application. A CCS icon is placed on the desktop after
installation.
Step 2. Select the location and name of the workspace. The location and naming convention can be
changed based on the user's preference (see Figure 21).

Step 3. Click the OK button to accept.

p 5
'+ Workspace Launcher ﬂ

Select a workspace

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

el o= -\ Usersh This_User\warkspace_v5 4 - Browse...

["] Use this as the default and do not ask again

[ ok ][ cancel

Figure 21. Workspace Launcher

After selecting the workspace, the CCS software opens displaying a welcome menu.
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Step 4.

Step 5.

Step 6.

Import a project either from the welcome menu by selecting Import Project or go to the
Project menu and select Import Existing CCS Eclipse Project (see Figure 22).

&% CCS Edit - Tl Resource Exploser - Code Composer Studio
File B0t Wiew Mavigete [BRaJeti] fun Scripts Window Heip
= ~ 4| B4 New CCSProject = (TR
CCS Example Projects

Tl Resource Explorer

Welcome

Buila Configurations
Address: Build Working Set .
Wel  suis asomaticaty er Studio v5
You can Show Build Settings o the Holp menu
t| livport Existing CCS Eclipse Project |

Import Legacy CCov3.3 Project

fer
FSYSTEN ANAIYECT
Examples = ULP Advisor
* Welcome Lo Grace 2

Tutorial Videos
[F - Import Project

« Support

e Web Resources

v

Figure 22. Importing Existing Projects

In the new window that appears showing the import options, click the Browse... button and
find the provided projects through the folder browser. These projects are located in the SDK
installation directory. The example location is C:\t\DRV835XX-V1.0 (see Figure 23). When
selected, the provided project appears under Discovered Projects.

Make sure the correct box is checked and then click the Finish button (see Figure 23.

'+ Import CCS Eclipse Projects e S5
-
Select CCS Projects to Import LB
Select a directory to search far existing CCS Eclipse projects. -
@ Select search-directory: CA\ti\DRV832XX-EVM-FW-v1.0.0 | Browse... |

Select archive file:

Discovered projects:

v | DRVB32X_MSP430F5529 _Trapezoidal_Sensored_BLDC [CA\ti\DRV832X2 | Select All |
¥ |3 DRV832X_MSP430F5529 Trapezoidal_Sensorless BLDC

| Deselect All |
| Refresh |
4 " »
Automatically import referenced projects found in same search-directory
Copy projects into workspace
Open the Resource Explorer to browse available example projects...
'? [ Finish ] ‘ Cancel

Figure 23. Selecting Existing Projects

When the projects are imported to the workspace, the project should appear in the Project Explorer
window as shown in Figure 24.
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File Edit View Nawigate Project Run Scripts Window Help
L3 B/ Pidsvygw v -

- =

=& |5 Project Explorer 2 =0 g8
[/ 4 £ DRV832X_MSP430F5529 Trapezoidal_Sensored BLDC [Active - Debug]
. it Includes
= Debug
& driverlib
= mdbuserial
(== targetConfigs
= USB_API
= USB_app
USBE_config
dataTypeDefinition.h
L€l DRV832X_MSP430F5529 _trap_sensored_main.c
le| global.c
inl global.h
kel Init.c

Figure 24. DRV835x Project Explorer

=

Step 7. Explore the project files, build the project to create an image to be downloaded on the
MSP430F5529 hardware, and download the project from here. Make sure the MSP430F5529
is connected to the PC through USB interface before downloading the code.

¢ CCS Edit - TI Resource Explorer - Code Col

File Edit View winate  Pre

M - Qv ¥ v A 4

& Project Explorer 3 -

Figure 25. Build Project Files Buttons

Step 8. When the CCS software is connected to the device, run the program from CCS to execute
the program in hardware by clicking the green play button (see Figure 26. Click the red stop
button ((see Figure 26) to disconnect the MSP-FET430UIF from.

File Edit View Project Tools Run Scripts Window Help
S - . 0B - ____" L 4 .‘v\?.v‘_.-._ = YO Q{;‘

¥ Debug =

Figure 26. Execute Buttons

A new window appears showing loading of the program on MSP430 hardware (see Figure 27).
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& Loading Program: D:Projects\drv8x\dev\drv8x firmware\DRVB323_MSP430FS... |1l (S [Ib S

‘0' Loading Program: D:\Projects\drv8x\dev\d..SP430F5529_Trapezoidal_Sensored_BLDC.out

.data: 0 of 46 at Ox2e(TI MSP430 USB1/MSP430)

[ l:Always run in background:

Run in Background] [ Cancel ] [ Details >>

Figure 27. Flashing Firmware

Step 9. To create a new project, start by clicking on the File menu, select New, and then CCS

Project. A new window appears. Complete these steps to proceed:
1. Fillin the Project Name text field.
2. Under the Family drop-down menu, select MSP430x5xx Family.

3. Select MSP430F5529 from the Variant drop-down menu and the specific device in the

adjoining field.
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3.4

I

Create a new CCS Project.

Project name: DRV8x_Sample_Project

w7 New CCS Project WIS S—— B
CCS Project . "j

Output type: |Executable

C:\Users\a0132555\workspace_v5_4\DRV8305_MSP430F5529_de Browse

Device
Family:  |[MsP430 ~|
Variant  MSP430x5xx Family ~ [MsPa30Fss29 v

Connection: [TI MSP430 USB1 [Default]

» Advanced settings

~ Project templates and examples

type filter text

4 [= Empty Projects
= Empty Project
& Empty Project (with main.c)
& Empty Assembly-only Project
4 [= Basic Examples
= Blink The LED

@
N

®

1

Creates an empty project fully initialized
for the selected device. The project will
contain an empty ‘main.c’ source-file.

l Finish I [ Cancel

Figure 28. New CCS Project

Updating the MSP430 USB-FET

After the reference project is imported and selected in the CCS software, the provided software builds and
runs on the MSP430 device. The device is programmed by the MSP430 USB-FET. When this device is

used, the CCS software 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. Figure 29
and Figure 30 show the update process.

CAUTION

To help prevent any device damage, wait for the update to finish before
unplugging the MSP430 device or closing CCS.
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<% TI MSP430 USB1/MSP430 e

G Error initializing emulator: A
—  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

Cancel } [ Retry } [ Update ] [ Ignore

Figure 29. Error Initializing Emulator

[ 3 i |
«'+ Updating Firmware - l_‘M

Eo, Updating Firmware

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

" liAlways run in background:

[Run in Background] [ Cancel ] [ Details >>

Figure 30. Updating LaunchPad development kit Firmware

4 GUI Application

4.1 |Installation

Follow these steps to install the GUI application:
Step 1. Download and run the Setup_DRV8350x-1.0.0_EVM.exe installer file to install the GUI
application.
Step 2. Install the COM port driver for TI MSP430 USB (the firmware on MSP430F5529)
This driver is automatically installed during the GUI installation process. Click the Install button when the

window shown in Figure 31 appears during the GUI installation. If this pop-up does not appear, then the
drivers are already installed.

57 Windows Security 3 —

Would you like to install this device software?

Mame: Texas Instruments Ports (COM & LPT)
= Publisher: Texas Instruments, Inc,

g

Always trust software from "Texas Instruments, Install | [ Don't Install 1
Inc.”

'# You should only install driver software from publishers you trust. How can I decide which
device software is safe to install?

Figure 31. TI MSP430 USB Installer
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4.2

4.3

If the automatic driver installation fails for some reason, or if the Don't Install button was clicked, install the
drivers manually. First find the driver .inf file (msp430_ti_signed.inf) in the following folder: C:\Program
Files (x86)\Texas Instruments\DRV835X-EVM\TI MSP430 USB Driver. Right click on the .inf file and
select the Install option. Follow the installation instructions to successfully install the driver.

If any issues occur during the driver installation steps or to learn more about the process, download and
extract the MSP430 USB Developers Package from www.ti.com/tool/msp430usbdevpack and refer to
sections 2.5.2 for Windows 7 and 2.5.3 for Windows 8 in the document
Examples_Guide_MSP430_USB.pdf based on the appropriate Windows. This document can be found
under the MSP430USBDevelopersPackage 5 10 00 _17\MSP430_USB_Software\Documentation
directory of the extracted MSP430 USB Developers Package.

Hardware Setup
The hardware required to run the motor control is the MSP430F5529, the DRV8350x-EVM , a Micro-USB
cable, and a power supply with a DC output from 12 to 95 V. Follow these steps to start up the module:

Step 1. Connect the three phases from the brushless DC motor to the Motor connector on the
DRV8350x-EVM. MOTA, MOTB, and MOTC are labeled in white silkscreen on the PCB top
layer.

NOTE: If using the sensored firmware on the MSP430F5529, connect a brushless DC motor Hall
sensor inputs to hall sensor header and solder the unpopulated R82, R84, and R86 0 ohm
resistors. If using sensorless firmware, this header can be left unconnected.

NOTE: If using 1x PWM Mode with the sensored firmware the hall sensor 0 ohm resistors must be
populated.

Step 2. Connect the DC power supply to the power connector.

NOTE: Observe the correct polarity of +VM and GND connections on the DRV8350x-EVM
connection

Step 3. Connect a Micro-USB cable to the EVM's USB port.
Step 4. Turn on the power supply and power up the PCB.

Launching DRV835X-EVM EVM GUI

The DRV8350X-EVM GUI works with the two different DRV8350x-EVM to facilitate control of brushless
DC motors. The DRV8350X-EVM GUI provides functionality for adjusting the speed and direction of the
motor, setting various fault parameters such as voltage and current protection limits, observing the motor
drive speed, and monitoring the device fault status. The GUI can also be used to tune the motor for best
performance using various parameters available in the motor control parameter page.

To launch the GUI, click on the DRV8350X-EVM EVM shortcut on the desktop or navigate to the Windows
Start Menu and click All Programs. Navigate to the Texas Instruments folder and select the DRV8350X-
EVM folder.

The Device Launch page is displayed to launch one of the 2 device variants (DRV8350S, DRV8350H).
Click on one of the Launch buttons to launch next either the DRV8350S or DRV8350H labels.

For a guide on the different attributes of the DRV8350X-EVM EVM GUI, refer to the DRV835X-EVM GUI
User’'s Guide.
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