Save time and space In
body motor design

Featuring door, roof, trunk and seat applications

Madison Eaker - body electronics and lighting systems
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Automotive body motors at a glance

Ventilated and _HVAC blowers Door locks
heated seats

HVAC dampers
Power windows

Sun shades
Fuel/charge port flap

Trunk/hatch lift 3
Adaptive headlights

Traction motors AC compressor

Ride stabilization / | . ~._ Radiator fan

\
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- \\
/ ; \ Radiator shutters

Sliding doors Oil pump

Power steering
Mirror XY - Water pump

Running board retract

Fuel pump
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Crossing the H-bridge |

* Relays operate switches in
an H-bridge

« Make a “clicking” sound

» Lack precise motor position
and control
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l o MOSFET switching is faster than relays
Allow PWM for speed control

. Higher reliability
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The switch to MOSFETSs

Suppress electromagnetic interference (EMI) from pulse-width-
modulated (PWM) signals.

Thermal management to address heat generated from the current.

Current sensing to detect malfunctions and determine position and
commutation.

Power-off braking to prevent damage to electronic components.

Diagnostics and protection to detect circuit continuity faults such as
open and short circuits.
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Mitigating EMI with an H-bridge

Control speed with pulse width modulation

Design challenges —  Low electromagnetic emissions
Pass CISPR tests

DRV8706-Q1 DRV8706-Q1 EVM Videos and Demos

NEW

Brushed DC AUTOMOTIVE ELECTRIC

MOTOR EMC OVERVIEW

Motor Drivers

DRV8706-Q1
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On-line technical information at

Simplify EMI optimizations using Texas Instruments’ Smart training.ti.com
Gate Drive and Spread Spectrum Clocking feature!

Other IC options: DRV8106-Q1, DRV8714-Q1, DRV8718-Q1
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Thermal design with motor drivers

Drive high power motors efficiently
Design challenges —{  Operate at high temperatures

Low power losses

DRV8705-Q1 DRV8705-Q1 EVM

Application notes

Brushed D¢ NEW

$pTeoxss O~
M otor D rive rs Best Practices for Board Layout of Motor Drivers
Motor Drive Business Unit
D RV 8 7 O 5 = Q l %‘ TEXAS Application Report
IS TRUMENTS SLVAPEA- Jaruary 2019 Revised February 2019
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External or internal FETs for motor drive in [\%
automotive applications e

Automotive Systems

ABSTRACT
Modem automobiles
wir

From Integrated FET Motor Drives to multichannel E
gate drivers Tl has the right device for your design

o for s
choosing the extemalFET of
lication report focuses on key comparisons in terms of board

On-line technical information at
training.ti.com
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Current sensing

Monitor motor current to detect faults

Design challenges —{  Motion feedback with ripple counting

In-line or low-side sensing

DRV8873-Q1 DRV8873-Q1 EVM Application notes
Brushe d D c _ |=Lo:;§lde ::urronlc j:::ne' Clrcu{(ln(egntlon .
Motor Drivers
DRV8873-01
i3 Texas
INSTRUMENTS :
Tl motor drives eliminate the need for external current On-line technical information at
sense amplifier and more to reduce your BOM and cost! training.ti.com

Other IC options: DRV8871-Q1, DRV8874-Q1 DRV8876-Q1
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Power off braking

Movement of mechanical parts

Design challenges —  Unpowered motors generate voltage

Protect drive circuits from dangerous levels

DRV8714-Q1 DRV8714-Q1 EVM Application note

Tech Note
Low Power Brake Mode

Brushed DC
Motor Drivers

i3 TEXAS INSTRUMENTS

DRV8714-Q1
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Integrated protection against back EMF when
. On-line technical information at
your system is On or OFF training.ti.com

Other IC options: DRV8718-Q1
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Advanced diagnostics

M
Detect short-circuit faults to battery

Design challenges —  Detect faults in drive circuit

Notify MCU for corrective action or safe mode

o Short to supply . Short to ground ‘ Open Load Fault

Detects motor winding Detects motor winding Detects load getting
short-to-battery while the short-to-ground while the disconnected at power-up or
motor is not in motion and motor is not in motion and while in motion.

alerts the MCU promptly alerts the MCU promptly

for corrective action. for corrective action.
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Explore products

‘Door  Single window with BDC motor

_ Door lock motor
Dual window with BDC motor
~______ single window with BLDC motor
_ Mirror X/Y motor

Mirror fold motor
‘Roof ~ Roof motor
~_________ Multiple roof motor
‘Trunk  Single trunk lift BDC motor
________ Multiple trunk lift BDC motors
~____________ single trunk lift BLDC motor
~_____ Trunkcinch motor
‘Seat  Seat position adjust motor
.~ Lumbar support bladder pump motor

 seatventilation motor
"~ seatbase rotation motor

DRV8705-Q1, DRV8706-Q1
DRV8714-Q1, DRV8718-Q1, DRV8873-Q1

DRV8343-Q1
DRV8908-Q1, DRV8873-Q1

DRV8705-Q1, DRV8706-Q1
DRV8714-Q1, DRV8718-Q1
DRV8705-Q1, DRV8706-Q1
DRV8714-Q1, DRV8718-Q1
DRV8343-Q1

DRV8873-Q1

DRV8714-Q1, DRV8718-Q1
DRV8873-Q1, DRV8874-Q1
DRV10983-Q1
DRV8343-Q1
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https://www.ti.com/solution/automotive-door-module
https://www.ti.com/solution/roof-motor-module
https://www.ti.com/solution/trunk-module
https://www.ti.com/solution/automotive-seat-position-comfort-module
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.
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