
“Wolverine”- based microcontrollers

Slashing all MCU power consumption in half



• Unique mixed signal ultra-low leakage process technology 

• Enables variety of  new low-power peripherals

• Consistently low power at any temperature 

• Continuing to pioneer the low-power landscape

• Leading power efficiency over entire system architecture

• Industry-leading analog integration

• Complete software package for  easiest development

• World’s lowest power memory type is 250x less energy per bit

• Speed and flexibility of traditional RAM

• Near infinite endurance and 100% non-volatile 
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“Wolverine:” Industry’s 
lowest power MCU platform



• Standby power: Most battery powered applications spend 

more than 80% of life in standby power mode, waking up 

intermittently

• Data write power: Microcontroller applications often record 

data in non-volatile memory for use in the application 

• Analog power: Microcontroller applications require 

measurement of real-world analog signals integrated 

with processor functions

Power: More than just one number

• Active processing power: Battery-powered applications 

typically use decision making, basic math and control 

processing

Lowest Memory 
Power

250x lower w/ FRAM

Lowest Standby 
Power

360nA w/ RTC, BOR

Lowest Active 
Power

W/ memory access

Lowest Peripheral 
Power

75uA 12-bit ADC

Total system power and energy combines all four power metrics



Standby power 

Active power

Analog

Remaining battery life
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“Wolverine” : Efficient MCU 

for simple control applications

Architecture optimized for 

micro-control applications

• Native bit manipulation

• Atomic Operations

• Shallow Pipeline for Minimal

Latency

• Real-time interrupts

Hardware accelerators for common

micro-control functions

• Multipliers

• Encryption

• CRC & random numbers

Fast, lower power

data storage with FRAM

• Eliminates need for external

EEPROMs

• Lowers write power & speed 250x

• Offers infinite endurance

Analog and digital integration for

complete micro-control solution

• UART, I2C, SPI, PWM, timers

• Analog-to-digital converters

• Flexible power management and     

clocking for fast wakeup



MSP: Complete ecosystem

Ultra-low power
World’s lowest power MCU

• Ultra-low-power active mode

• 7 low power modes with instant wakeup

• All MSP devices are ultra-low power

• Introducing the ULP “Wolverine” platform

Integration
Intelligent analog & digital peripherals

• Peripherals operate in low power modes

• Minimize physical footprint and bill of materials

• Featuring:  FRAM, AES, USB, RF, capacitive touch I/O, 
metrology engines, LCD, ADC, DAC & MORE

Extensive portfolio, low cost options Easy to get started
Low cost and simple point of entry

• 1000+ Code Examples for Instant Development

• Speed development with MSP430Ware, GRACE™ 
software, ULP Advisor™ software 

• GUI-based coding & debugging tools available

• Complete development kits starting @ $4.30

Find the right MCU for you

• 400+ devices in production today

• Up 256kB Flash, 18kB RAM, 25+ package options

• Devices starting at $0.25 with MSP430™ Value Line

• Various levels of performance & integration



BACKUP



TI’s “Wolverine” delivers the lowest power 

Lowest 
Standby 
Power 

@ 360nA

Lowest 
Active 

Power @ 
100uA/MHz

Lowest 
Peripheral 
Power @ 

75uA

Source: TI data and  

respective company web sites

Fast wakeup 

@ 6.5µs



Standby power 

Active power

ADC12 power

Remaining battery life

Write component
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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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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