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DRV89xx-Q1EVM User’s Guide

This document is provided with the DRV8912-Q1EVM and DRV8908-QlEVM customer evaluation
modules (EVMs) as a supplement to the DRV89xx-Q1 Automotive Multi-Channel H-Bridge Motor Driver
data sheet. This user's guide details the hardware implementation of the EVM and how to install the
software packages.
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1 Introduction
1.1 Overview
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1.2

The DRV8912-Q1 and DRV8908-Q1 devices are integrated 4.5-V to 20-V/32-V multi-channel integrated
half-bridge motor drivers which support a maximum voltage of 40-V for load-dump scenario. The
DRV8912-Q1 device has 12 outputs, while the DRV8908-Q1 has 8 outputs and it also includes passive
open load detection. The devices are designed to support 1-A per independent half-bridge (limited by the
thermal dissipation of package) and can drive the motors in independent, sequential, or parallel mode.
Also, the motor is fully controllable with forward, reverse, coasting and braking mode support. A standard
16-bit serial peripheral interface (SPI) provides a simple method for configuring the various device settings
and reading fault diagnostic information through an external controller.
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For evaluation only; not FCC approved for resale.

Figure 1. DRV8912-Q1EVM shown (Actual Board May differ)

The configuration, operation and diagnostics of the device is controlled by a 16-bit SPI with daisy chain
compatibility. Internal PWM generators are also supported on this device, which allows current limiting
during motor operation and can be used for the dimming control of LEDs. The device has four PWM
generators which are programmable for four different PWM frequency and individual 8-bit duty control.
Any half-bridge can be mapped to any internal PWM generator for realizing a parallel operation.

The device has numerous protection and diagnostic features. The open load detection feature allows for
easy monitoring of the load connected to the half-bridge. The device is fully-protected from short-circuit
conditions (short to OUTX, short to supply and short to ground) with OCP protection. Moreover, OTW and
OTSD ensures the device thermal protection in scenario's of over-heating.

Purpose and Scope

This document is designed to be used as a startup guide and to supplement the DRV8912-Q1EVM and
the DRV8908-Q1EVM. This document is intended for the engineers involved in the design,
implementation, and validation of DRV89xx-Q1 devices. The scope of this document is to provide the user
with a guide to evaluate the DRV89xx devices using GUI control. This document covers the hardware
(HW) connections required between the DRV8912-Q1EVM and DRV8908-Q1EVM to the GUI. When the
HW connections are complete, the user is required to download and open the GUI to control the
connected EVM's DRV89xx-Q1 device.
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2 Hardware and Software Overview

WARNING

Hot surfaces on the DRV89xx-Q1lEVMs include the DRV89xx-Q1
devices (U2 ) and the area surrounding it.

DRV89xx-Q1EVMs is rated for power supply voltages between 4.5
VDC and 32 VDC max. It can support 1.0-A RMS Current Per Half-
Bridge and total 3 A maximum current for All Outputs. Component
temperatures are below the 125°C rating of the printed circuit
board materia with the continuous current of all outputs be limited
to total 3 A when operating for extended periods of time at an
ambient temperature of 25°C. The nFAULT pin indicates when the
device temperature has increased above 175°C and is approaching
thermal shutdown. As with any elevated temperatures, normal
precautions must be followed to avoid direct contact with the hot
surface of the DRV89xx-Q1EVMs.

To minimize potential fire hazard, personal injury, or both,
externally provided fans may be required to adequately cool
customer-provided loads depending on loading conditions.

2.1 Hardware Connections Overview

The major blocks of the DRV89xx-Q1EVMs include the DRV89xx-Q1EVM, the MSP430G2553
microcontroller (MCU), the LM9036QMX-3.3/NOPB 3.3-V LDO regulator, and the USB communication.
The DRV89xx-Q1EVMs are designed for an input supply from 4.5 to 32 V and 1.0-A RMS Current Per
Half-Bridge and total 3 A maximum current for All Outputs.

The DRV89xx-Q1 device is used to provide the current to the motor or other load. The MCU
communicates with the GUI to control the DRV89xx-Q1 device.

2.2 Connection Details

Figure 1 shows the power connector J7 and motor phase connectors and J3 and J4. A supply voltage
ranging from 4.5 V to 32 V from a battery or a DC voltage source is connected to the voltage supply pins.
Each OUTXx pins can be connected to a single motor winding, inductor, or latched relay coil when used in
independent half-bridge mode.

SLVUBM7C-January 2019—Revised November 2019 DRV89xx-Q1EVM User’'s Guide 3

Submit Documentation Feedback
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUBM7C

Hardware and Software Overview

i3 TEXAS
INSTRUMENTS

www.ti.com

J2
posi== )
m o
I iR

c27C28
ps2 (Bl Mlr?

510 [l pugy=
o i

Jcaqli = §aRe
J1 D4 | Ellpg

STATUS
« « 558
R2 D2

RST

re [ M33v

rRio [ EnSCS

Ri1 [ il SCLK

riz [ il sDI P
r13 [ il SDO |
ri4 [ #ll nSLEEP

ris [ ¢l nFAULT

[
DRV8912-Q1
OR
DRV8908-Q1

c
&

TeExAs
INSTRUMENTS

Input Vmax:32V; Imax:3A

OUTx Imax:1A;
- 4.5V~ :azu n[c:

CAUTION HOT SURFACE

_.'l F1 E I-Ecl.:i

ﬂ.
IIIIII

CSE
C6[E !

MDO020E2 w=m
a2l 19

Fet C} - co i
us ca [ 1) #‘
RI7 R16 CAUTION. READ USER GUIDE BEFORE USE - = |

[ E ] P14 P25 GND us 'E 3
P24 P10 P26 23 W
Js ) /) - ' VWV V¥V ¥ W O
w v VvV VvV Vv v

For evaluation only; not FCC approved for resale.

Figure 2. EVM Connections (Actual Board May Differ)

2.3 LED Lights and Switch Functions

Three LED switches and one push-button switch are available on the DRV89xx-Q1EVMs to notify the user
of different motor statuses and to control the operation of the motor. The STATUS LED will blink at a
regular interval to provide an indication the MSP430G2553 MCU is powered and code is running. The
nFAULT LED will light when the DRV89xx device detects an abnormal condition, such as overcurrent,
overtemperature, or open load. The VM LED will light when a input source is connected.

The S1 switch is configured to reset the MSP430G2553 MCU. By moving the J2 jumper to the alternate
position, the switch can be used as a general-purpose input if user-supplied code is installed.

3 GUI Application

The GUI is used to control the DRV89xx-Q1EVMs through USB commands. The commands are sent from
the computer to the FTDI FT233RL device, which converts USB commands to UART commands. The
UART commands are received by the MSP430G2553 MCU.
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3.1 Installation

Follow these steps to install the GUI application:

Step 1. Double click on the Setup_ DRV89xx-Q1lEVM-y.y.y.exe file. The y.y.y values shown may
change as the GUI is updated.Reason Request

Step 2. Click the Next button in the Setup - DRV89xx-Q1 window (see Figure 3).

# Setup — x

Setup - DRYED:xx-01

#i3 TEXAS INSTRUMENTS

Welcorme to the DRVED- 01 Setup Wizard.

< Back © Mext: Cancel

...................................

Figure 3. Setup DRV89xx-Q1 Window
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Step 3. Review the license agreement (see Figure 4).
% Setup — X
Please read the following License Agreement. You must accept the terms of
this agreement before continuing with the installation.
A

GUI Composer Software License Agreement

IMPORTANT - PLEASE READ THE FOLLOWING LICEMSE AGREEMENT CAREFULLY. THIS IS A
LEGALLY BINDING AGREEMENT. AFTER ¥YOU READ THIS LICENSE AGREEMENT, YOU WILL BE
ASKED WHETHER ¥YOU ACCEPT AMD AGREE TO THE TERMS OF THIS LICENSE AGREEMENT. DO
MNOT CLICK "l ACCEPT" UMLESS: (1) YOU ARE AUTHORIZED TO ACCEPT AND AGREE TO THE
TERMS OF THIS LICEMSE AGREEMENT OMN BEHALF OF YOURSELF AND YOUR COMPANY: AND
(2) YOU INTEND TO ENTER INTO AND TO BE BOUND BY THE TERMS OF THIS LEGALLY BINDIMNG
AGREEMENT OMN BEHALF OF YOURSELF AND YOUR COMPANY.,

Important - Read carefully: This GUI Composer Software License Agreement ("Agreement”)isa v

11 agree with the License

< Back Mext = Cancel

Figure 4. License Agreement
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Step 4. Check the | agree with the license option if accepted and then click the Next button (see

Figure 5).

% Setup — X
Flease read the following License Agreement. You must accept the terms of \
this agreement before continuing with the installation.

.ﬁ

GUI Composer Software License Agreement

IMPORTANT - PLEASE READ THE FOLLOWING LICENSE AGREEMENT CAREFULLY. THIS IS A
LEGALLY BINDING AGREEMEMNT. AFTER YOU READ THIS LICENSE AGREEMENT, YOU WILL BE
ASKED WHETHER YOU ACCEPT AND AGREE TO THE TERMS OF THIS LICENSE AGREEMENT. DO
MOT CLICK "l ACCEPT" UNLESS: (1) YOU ARE AUTHORIZED TO ACCEPT AND AGREE TO THE
TERMS OF THIS LICENSE AGREEMENT OM BEHALF OF YOURSELF AND YOUR COMPANY; AND
(2) YOU INTEND TO ENTER INTQ AND TO BE BEOUND BY THE TERMS OF THIS LEGALLY BINDING
AGREEMENT ON BEHALF OF YOURSELF AND YOUR COMPANY.,

Important - Read carefully: This GUI Composer Software License Agreement ("Agreement”}isa v

| agree with the License

= Back Mext » Cancel

Figure 5. Accepted License Agreement

SLVUBM7C—-January 2019—Revised November 2019 DRV89xx-Q1EVM User’'s Guide

Submit Documentation Feedback
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUBM7C

13 TEXAS
INSTRUMENTS

GUI Application www.ti.com

Step 5. Select the installation directory. TI recommends using the default installation directory. Click
the Next button when the directory is determined (see Figure 6).

“ Setup — X

Select Installation Folders \

Application Directory

ChProgram Files (x868)%Texas Instruments r*:"

Runtime Directory

ChUsershal132932\ guicomposer\runtime R

= Back Mext = Cancel

Figure 6. Installation Directory
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Step 6.

-
I =l
.

Step 7.

GUI Compeser Runtime

™ Download from web

@ Install from file IC:\Users\a0132932\ Downleads\gcruntime-7.0 |__?

If you don't install GUI Composer Runtime before, please install it from website or your local
hard disk (see Figure 7). Runtime v7.0.0 can be downloaded from
https://dev.ti.com/gallery/info/MotorDriversBSM/DRV89xx-Q1. We recommend running latest
version available. You may be asked to add an extension to your browser and install TI Cloud
Agent. After GUI composer runtime and DRV89xx-Q1 GUI are installed, you will go step 9

and check Figure 8.

. (= i
GUI Composer Runtime \

There is ne valid GUI Composer Runtime available en your machine.,
You can either provide a location for the downloaded installer, or choose to download from the web,

< Back ” Mext = ” Cancel

Figure 7. GUI Composer Runtime

If you have installed "DRV89xx-Q1EVM GUI" before, please confirm you want to install this
current GUI or not. Click the Yes button will go Ready to Install window.

Step 8. Click the Next button in the Ready to Install window to begin the installation.
When the installation begins, the Installing window shows the installation progress.
The installation is now complete.
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Step 9. After config "Start Menu" and "Desktop" shortcut setting, Click the Finish button to close the
installer and begin using the GUI (see Figure 8).

# Setup - >

Completing the DRY89xx-01 Setup Wizard

*i3 TeExAS INSTRUMENTS

Setup has finished installing DRV3%2:-01 on wour cormputer,

Create Start Menu Shortcuts
# [ | Create Desktop Shortcut
Wiew readme file
Launch DRYEDe-(01

< Back Cancel

Figure 8. Installation Complete
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4 GUI Operation

The DRV89xx-Q1EVM GUI along with DRV89xx-Q1EVM facilitate control of brushed DC motors; LED or
resistor load. The DRV89xx-Q1EVM 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 current, and monitoring the device fault status. The GUI can also be used to test the motor for best
performance using various parameters available in the Motor Control page.

4.1 Hardware Setup

The hardware required to run the DRV89xx-Q1EVM is a micro-USB cable and a power supply from 4.5 to
32 V. Follow these steps to start up the DRV89xx-Q1EVM:

Step 1. Connect the positive output of the DC power supply to the VM screw terminal and the
negative output to the GND screw terminal.

Step 2. Use the OUTx screw terminals to connect to the desired loads.
Step 3. Turn on the power supply and power up the printed circuit board (PCB).
Step 4. Connect a micro-USB cable to the DRV89xx-Q1EVM and computer.

NOTE: Steps 3 and 4 need to be followed in that order or the GUI connection will show a popup
indicating a repower of EVM and reconnection of USB, in that order.

4.2 Launching the DRV89xx-Q1EVM GUI

To launch the GUI, click on the DRV89xx-Q1EVM shortcut on the desktop or navigate to the Windows
Start Menu and click All Programs. Navigate to the Texas Instruments folder and select the DRV89xx-
Q1EVM icon. If GUI "Menu" page shows "Device Disconnected", please make sure the internal net
connection and USB cable connection. And then, click the button left "<>" button to restart the connection.

For a guide on the different attributes of the DRV89xx-Q1EVM GUI, refer to the DRV89Ixx-Q1EVM GUI
User’s Guide. Figure 9 shows an example of the GUI.

Device Selection
Pesseseet the Ehvorant

Figure 9. Example of DRV89xx-Q1EVM GUI Open
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