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TI Designs
Automotive Brushed Motor Drive for Power-Folding Side
Mirrors Reference Design

Description
This TI Design features the DRV8801EVM and the
DRV8872EVM. These evaluation modules (EVMs)
enable an easy-to-use platform to demonstrate the
capability and performance of the DRV8801 and
DRV8872 motor drivers for power-folding side mirrors.
This TI Design also intends to allow easy evaluation of
the automotive qualified versions of the DRV8801 and
DRV8872 (DRV8801-Q1 and DRV8872-Q1). The
DRV8801-Q1 is a 2.8-A peak, full-bridge, brushed DC
motor driver capable of driving the retracting function
of vehicle side view mirrors. With the built-in
automotive protection features of overcurrent, thermal,
shoot-through, UVLO, and wide-input voltage (wide
VIN) range, this motor driver provides the necessary
features to survive a harsh automotive environment.
Additionally, this TI Design provides test data to allow
the designer to quickly evaluate the performance of
the DRV8801-Q1 and the DRV8872-Q1 for their
folding-mirror modules.

Resources

TIDA-00145 Design Folder
DRV8801 Product Folder
DRV8801-Q1 Product Folder
DRV8872 Product Folder
DRV8872-Q1 Product Folder
TPS77701 Product Folder
MSP430F1612 Product Folder

ASK Our E2E Experts

Features
• Single H-Bridge Motor Driver With Integrated

Protection Features of Overcurrent, Thermal, and
Undervoltage Lockout for Higher System Reliability
Overvoltage Protection: 45 V

• Wide 8-V to 36-V Input Supply Range Easily
Supports +12-V and +24-V Industry Standard
Supplies

• High 2.8-A Peak Current Helps Support Large
Startup and Stall Inrush Currents

• EVM includes easy to use GUI
• Phase and Enable Control Interface Provides

Simple, 2-pin Control Interface for Motor Operation
• Brake Mode Support Allows the Motor to Stop

Quickly
• Available AEC-Q100 Device Options for EVM ICs

Applications
• Automotive Body and Convenience Electronics
• Car Side-View Mirrors
• Grill Shutters

http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU302A
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/product/DRV8801
http://www.ti.com/product/DRV8801-Q1
http://www.ti.com/product/DRV8872
http://www.ti.com/product/DRV8872-Q1
http://www.ti.com/product/TPS77701
http://www.ti.com/product/http://www.ti.com/product/MSP430F1612
http://e2e.ti.com
http://e2e.ti.com/support/applications/ti_designs/
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An IMPORTANT NOTICE at the end of this TI reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.

1 System Overview

1.1 Block Diagram
Figure 1 shows the DRV8801 block diagram, and Figure 2 shows the DRV8872 block diagram.

Figure 1. DRV8801 Block Diagram

Figure 2. DRV8872 Block Diagram

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU302A
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1.2 DRV8801EVM Quick Start Guide
Use the following instructions for test setup.
1. Install the EVM graphics user interface (GUI), then connect the PC to the DRV8801EVM using USB

CONN (J4).
2. Connect the 12-V power supply and ground to the DRV8801EVM through +VM and –VM, respectively

(J2).
3. Connect the motor leads to the DRV8801EVM through Motor Out (J3).
4. Connect the TS_PHASE and TS_ENABLE pins to the 3.3-V power supplies.

The firmware and GUI (as is) only support pulse width modulation (PWM) control, so connecting the
pins to a logic supply can simplify the testing to provide 100% duty cycle signals.

5. Connect the scope leads to the DRV8801EVM at TS_OUT+ and TS_OUT–.
6. Connect the scope and current probe to the DRV8801 through TS_SENSE.

1.3 DRV8872EVM Quick Start Guide
Use the following instructions for test setup.
1. Create a stall detection circuit (see TIDR549).
2. Connect the 12-V power supply and ground to the DRV8872EVM through VM and GND, respectively.
3. Connect the motor leads to the DRV8872EVM through OUT1 and OUT2.
4. Connect the scope leads to the DRV8872EVM at OUT1, OUT2, and nSTALL.
5. Connect the scope and current probe to the DRV8872 through OUT1.
6. Control the forward or reverse direction by connecting IN1 or IN2 to V5P0.

1.4 Design Considerations
Linear Regulator: The EVM uses the TPS77071 LDO to power the MCU, but the designer may also
consider the TPS7A66xx and TPS7A69xx LDOs from TI's automotive high-voltage LDO portfolio. LDOs in
the TPS7A66xx and TPS7A69xx part families feature a low 12-µA quiescent current and short-circuit and
overcurrent protection.

MCU: The motor operation through the motor driver interface of the 2-pin control is managed by the
onboard MSP430™. TI has automotive qualified MSP320 devices, and TI recommends the
MSP320F2272-Q1 for this design.

Motor: Because most motor-driven automotive convenience features do not require highly efficient motors
and cost is typically more of a concern, a brushed motor was selected for the wing-mirror folding function.

Motor Driver, DRV8801: The DRV8801 is a single H-bridge, integrated motor driver with protection
features and can handle the necessary current to fold a mirror. Also, while the DRV8801 onboard the EVM
is not automotive qualified, TI has an automotive qualified version (DRV8801-Q1) available. The
automotive version supports the same features and functionality.

Motor Driver, DRV8872: The DRV8872 is a single H-bridge, integrated motor driver with protection
features and can handle the necessary current to fold a mirror. Also, while the DRV8872 onboard the EVM
is not automotive qualified, TI has an automotive qualified version (DRV8872-Q1) available. The
automotive version supports the same features and functionality.

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU302A
http://www.ti.com/lit/pdf/TIDR549
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2 Design Files

2.1 Schematics
To download the schematics, see the design files at TIDA-00145.

2.2 Bill of Materials
To download the bill of materials (BOM), see the design files at TIDA-00145.

2.3 PCB Layout Recommendations

2.3.1 Layout Prints
To download the layer plots, see the design files at TIDA-00145.

2.4 Altium Project
To download the Altium project files, see the design files at TIDA-00145.

2.5 Gerber Files
To download the Gerber files, see the design files at TIDA-00145.

2.6 Assembly Drawings
To download the assembly drawings, see the design files at TIDA-00145.

3 Software Files
To download the software files, see the design files at TIDA-00145.

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU302A
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
http://www.ti.com/tool/TIDA-00145
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Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original (April 2014) to A Revision .......................................................................................................... Page

• Updated Resources ....................................................................................................................... 1
• Added Section 1.3......................................................................................................................... 3
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI”) reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate TI products. TI has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.
TI’s provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.
TI reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.
Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all TI products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has 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. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class III devices and
equivalent classifications outside the U.S.
Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, 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 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 the reference design or other items described above 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 REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, 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 DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN 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 THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
TI’s standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of TI products and services.
Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated
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