
Imagine feeling the rumble of the road 
in the palms of your hands, the stroke 
of a paintbrush as you complete your 
masterpiece, or the beat of a drum 
as you conclude your solo all on your 
digital device….Touch screens come 
to life with haptics from TI.

What is Haptics?
Haptics enhance the user experience 
in digital devices by appealing to the 
one sense that often goes overlooked, 
touch. Haptics, by definition, refers to 
the sense of touch and is a technology 
that adds tactile feedback through the 

Benefits of Haptics

•	 Adds	tactile	feedback	
to touch screen devices

•	 Creates	unique	effects	
and sensations

•	 Provides	reassuring	
touch confirmations

•	 Increases	productivity	
while typing

•	 Offers	a	differentiated	
product

•	 It’s	cool	and	fun!

use of vibrations to electronic devices. 
Touch screen devices with haptics 
can give your finger the impression 
you are pressing an actual button or 
your hand the feeling it is resting on a 
resonating guitar. The technology can 
be found in consumer electronics such 
as smartphones, tablets and portable 
gaming consoles as well as medical 
and industrial products you interact 
with everyday. 

Texas Instruments, in the contin-
ued effort to offer the total solution, 
provides a complete line of touch 
products including touch screen  
controllers and haptic drivers.

The haptics ecosystem consists of three parts:

1. Actuator 
The actuator vibrates the device in a specific pattern. The type of  
actuator	will	determine	the	resolution	and	quality	of	the	haptic	effects.

2. Driver
The driver is part of the electrical design and is the bridge between 
the controller and the actuator. Drivers can have either simple  
analog or intelligent digital interfaces and output high or low  
voltages depending on the type of actuator.

3. Software
The software generates the haptic waveforms and can reside on 
an applications processor, microcontroller or integrated driver 
depending on the availability in a system.
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Haptics: Touch feedback that 
really moves you

Learn more: www.ti.com/touch Ask	questions: www.ti.com/touchforum



Actuator Technologies & Comparison

Eccentric Rotating Mass (ERM)

•	 Vibration method: A	motor	with	an	off-center	mass	that	spins

•	 Effects: Creates	strong	vibrations	for	alerts,	but	lacks	the	precision	
for high-definition

•	 Very	mature	technology	

•	 Recommended TI driver:	DRV8601

Linear Resonant Actuator (LRA)

•	 Vibration method: Spring mass system that oscillates in a linear motion 

•	 Effects: Enhanced precision over ERMs; produces effects with various 
intensities	at	the	actuator’s	resonant	frequency

•	 Operating	at	the	resonant	frequency	yields	power	savings

•	 Recommended TI driver:	DRV8601

Piezo

•	 Vibration method:	A	strip	or	disk	shaped	piezo-electric	material	that	bends	
when a voltage is applied

•	 Effects: Highest	level	of	precision	with	varying	intensity	and	frequency	which	
creates high-definition effects  

•	 Various	form	factors	are	available	including	strips,	disks	and	modules	 
(strip + weight)

•	 Recommended TI driver:	DRV8662

Eccentric Rotating Mass

Linear Resonant Actuator

Piezo Beam

Actuators	create	the	physical	vibrations	used	in	haptics.	There	are	three	primary	
actuator	technologies,	each	with	their	own	unique	characteristics	and	benefits.	

SL - Single layer, ML - Multi layer
*Under development  

Learn more: www.ti.com/touch 

Piezo Beam

Relaxed 
State

Transformed 
State

Ask	questions: www.ti.com/touchforum

Attributes ERM LRA SL Piezo ML Piezo

Actuator	Type Inertial Inertial Piezo Piezo

Cost $ $$ $$ $$$

High Definition Haptics No No Yes Yes

Localized	Haptics No No Yes Yes

Whole-Device Haptics Yes Yes Yes Yes

Drive	Voltage	 2.5V	to	5.5V	(peak) 2V	(RMS) 150	V	-	200	V	(pk-to-pk) 30	V	-	50	V	(pk-to-pk)

Control DC Amp	Mod. Large BW Large BW

Response Time 40	-	80	ms 20	-	30	ms <<1	ms <<1	ms

Power	Consumption Poor Best Good Good

TI	Products DRV8601 
MSP430

DRV8601 
DRV2603* 
MSP430

DRV8662 
DRV2665*

DRV8662 
DRV2665*

See TI’s complete portfolio of solutions for  
touch technology, including:
• Innovative haptics products for touch-screen enabled devices

•	 Cool	solutions	for	buttons,	sliders	and	wheels	featuring	MSP430

•  Touch screen controllers for a broad range of performance options

Visit	www.ti.com/touch now to find the products and design support 
you need to get your touch-related application to market fast 

SLYT418



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components 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 such information 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.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and TI will not be responsible for any failure of such
components to meet such requirements.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity
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