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Automotive Haptics | Use Cases
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Automotive Haptics | Safety

« Haptic feedback makes for a safer drive!

— “Over 70% of the task completion time is spent looking at the touchscreen,
confirming the visual nature of touchscreen interaction.” (Pitts et al., 2011)
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Actuator Technologies

——
Specifications ERM Piezo Solenoids
Driving Voltage 1V - 5V or more 50Vpp - 200Vpp 1V - 12V or more
Driving Waveform DC AC Continuous/Pulse AC Pulse
Acceleration 1g — 2g or more 29 — 59 29 — 5g or more
Response Performance Slow Fast Fast
Application Driver Alerts Touchscreen/Touchpad + Touchscreen/Touchpad + Button
PP Button Replacement Replacement + Driver Alerts
Vendors Johnsqn Electric BeStar Johnson Electric
Nidec Gruner
Automotive Qualified Qualified Pending Quialified
DRV2510-Q1
TI Drivers DRV2605L-Q1 DRV2700-Q1 DRV2511-Q1
DRV2516-Q1

Click here for more information about Tl Haptics

Wi» TEXAS INSTRUMENTS



http://www.ti.com/lsds/ti/motor-drivers/haptic-driver-overview.page
http://www.ti.com/lsds/ti/motor-drivers/haptic-driver-overview.page
http://www.ti.com/lsds/ti/motor-drivers/haptic-driver-overview.page

DRV2605L-Q1

ERM/LRA Driver with Auto-Resonance and Integrated Waveform Library

Simplified Input, Automatic Overdrive and Braking
Simplifies implementation
Relieves host processor from Haptic generation

Drive with Back-EMF Feedback

Integrated Immersion Library

I°C Controlled Haptic Effect Generator

Hardware Trigger Options

Automatic Calibration

Automatic Actuator Diagnostic

Accepts External PWM and Real Time 12C Bypass
2V - 5.2V Operation

Fast Haptic Response Time

1.5mm x 1.5mm BGA (MSOP)

Low Latency

Consistent Performance
Troubleshooting hooks for production line
Flexible Signal Input Options
Direct Connection to Battery with Constant Gain
Excellent User Experience
Small Size, few external components
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DRV2510-Q1

3A Closed-Loop Solenoid & DC Motor Driver

Features

e\Wide Operating Voltage (5V to 18V)

¢16-Pin TSSOP package (6mm x 5mm)

eClosed Loop Drive Architecture (Voltage Feedback)
¢|2C Interface

e[ ow-Power Stand-By Mode

e|ntegrated Actuator Diagnostics

e|ntegrated Fault Protection

e|ntegrated 40V Load-Dump protection
eCompact Solution Size

eConsistent performance across Vg, variation
eFast Start-Up ensures very low latency
eRobust & Reliable solution

Click here for more information about TI Haptics
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DRV2511-Q1

8A Closed-Loop Solenoid & DC Motor Driver

Features

e\Wide Operating Voltage (5V to 18.5V)

¢32-Pin TSSOP package (8mm x 11mm)

eHigh Current Drive 8A

eClosed Loop Drive Architecture (Voltage Feedback)
el ow-Power Stand-By Mode

e|ntegrated Fault Protection

eConfigurable Switching Frequency

e|ntegrated 30V Load-Dump protection
eCompact Solution Size

eConsistent performance across Vg, variation
eFast Start-Up ensures very low latency
eRobust & Reliable solution

Click here for more information about TI Haptics
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Tl Solenoid Comparison

Part Number DRV2510 DRV2511 DRV2516
Input Voltage 5v-18V 5V-18.5V 5vV-18V
Output Stage Class D Class D Class D
Maximum Current 3A 8A 6A
Load Dump Protection 40V 30V 40V
Integrated Fault Protection yes yes yes
Integrated Actuator Diagnostics open/short no open/short
Voltage Control yes yes no
Current Control no no yes
12C Interface yes no no
SPI Interface no no yes
Analog Input yes yes no
Go-To-Standby N/A N/A Automatic
Shutdown mode yes yes yes
Consistent Output Over Battery yes yes yes
Integrated RAM no no 2 kB
_ Waveform Sequencer no no yes

Click here for

more Waveform Generator no no yes

information External Trigger no no yes

about TI Interrupt Pin yes yes yes

Haptics
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Smart Glass | A better cabin light control

« Smart Glass uses electricity to increase or reduce light
entering the cabin

* Reduces brightness and controls radiant heat gain
* Better control of brightness in sun roofs
* Allows glass on one side of car to be darker than the other

» Darkness can be limited to meet state regulatory
requirements

Click here for more information about Tl Haptics
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Smart Glass | Example System Diagram
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information about Tl
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Smart Glass
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DRV2700-Q1

200Vpp, 500Vp Piezoelectric Actuator Driver
DRV2700EVM-HV500

e Flyback Config (0-500Vp)
Features . Dﬁ I

> 2 I
* 40 VPP to 200 VPP Output (Boost+amp mode) L g T = I )
» Up to 500Vp Output (Flyback mode) I =
» Boost Converter with Integrated FET & Diode 1
» Adjustable Boost Voltage (15-105V)
* Adjustable Boost Current Limit (<2.25A)
* Small-signal bandwidth to 20kHz
* Thermal Protection

f. DRV2700EVM
Benefits 1 Boost+Amp Config (40-200Vpp)

+ Drives bi-directional piezo actuators i el

Ry E3 oot

|
T
- - - - - - - I 'BOOST
» Drives high voltage into uni-directional piezos . | Soost —l—lf Ic R1
UMP | -
* 90% Smaller footprint vs. discrete circuit T RE“%_:L DRV2700 ! i,
* Optimized voltage for application e —) ] o
) ; ; : IN- I ) Actuator
Inductor & current drive sized to application N _
» Fast startup from shutdown camo w——————— | |
Click here for more information about Tl Haptics cams ®
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Haptics | Driver Assistance Vibration Alerts

Parking assistance alert
Blind spot alert
Lane change and forward collision alert

Key Features

 AEC-Q100 Qualified

« Smart-Loop Architecture

« 123 Immersion-licensed haptic effects
* Wide Support for Actuator Models

* 0.7ms startup time

* 4 uA shutdown current

Click here for more information about Tl Haptics
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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).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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