Voltree Power energy harvesting BTexas
technology enhanced
by TI's MSP430™ MCU

“Self—powered systems

that can provide 20+ years of uninter-
rupted operation without maintenance using
only energy-harvesting and radiated power
sources require a level of efficiency and reli-
ability beyond traditional low-power design.
The MSP430, based on Tl’s ultra-low power
technology, has proven to be the ideal solu-
tion to enable Voltree Power to cost effec-
tively implement its cutting-edge technology
in real-world applications that will signifi-
cantly impact our daily lives.”

-Stella Karavas, CEO, Voltree Power

Company:
\oltree Power

Challenge:

Voltree Power develops innovative
solutions to large-scale monitoring
problems where systems must be
able to operate reliably for decades
without access to conventional
power supplies. The organization
needed to be able to design a
robust, low-power sensing network
that could collect and transmit data
while operating with only the limited
and sometimes inconsistent power
levels available from bio-energy
harvesting and radiated power
sources.

Solution:

To maximize available power for
data transmission, Voltree Power
selected TlI’s ultra-low power
MSP430 microcontroller to serve
as the central intelligence of its net-
worked sensor controllers. Voltree
Power also used several high-
efficiency power converters and
TI’s SwitcherPro™ power supply
design software.

Customer benefit:

TI’s MSP430 microcontroller offers
compact integration, power effi-
ciency, and the ability to operate
reliably when powered by energy
harvesting and radiated power
technologies. Power supply design
was simplified using TI’s SwitcherPro
software and power converters
because of their flexibility and high
efficiency (up to 95 percent).

The challenge
Energy harvesting technology tethers
non-traditional power sources like
metabolic energy from living plants
and stray radiated fields such as

EMI leakage. Because these sources
can be inconsistent, systems must
rely upon several sources to ensure
enough power is available for wireless
sensing networks and automation
applications, including environmental
and agricultural monitoring, meteorol-
ogy and climate science, residential
and commercial fire detection and
prevention, and a host of security
applications. Voltree Power needed a
microcontroller which could operate
on very little power while providing
reliable monitoring of power sources
and intelligent routing of power to
sensor and network components

to maximize system efficiency and
availability.

The application
Voltree Power is using TI's MSP430
microcontroller and power converter
technology in its different mesh
sensor network nodes to enable the
collection and transmission of sensor
data from remote or difficult to reach
areas where traditional power is not
available and/or personnel cannot
easily access equipment to perform
maintenance or replace batteries.
TI’s ultra-low power MSP430
microcontroller serves as the brain
center for each sensor network node,
with the added benefit of integrated
Flash and SRAM to reduce total
chip count for the system.
TI’'s power converters
serve as an effi-

cient and reliable
power supply
for the entire
system. The
program-
mable nature



of the MSP430 MCU allows Voltree
Power to dynamically select different
energy-harvesting technologies to

be used with each node, depending
upon the particular environmental
conditions. The MSP430 micro-
controller’s flexibility also supports
multiple sensing capabilities —
including relative humidity, air temper-
ature, soil moisture, and wildfire radio
alerts — as well as different radio mod-
ules to enable node-to-node commu-
nications of greater than V4 mile.

The solution

TI’s ultra-low power microcontroller
technology provides unique value

in its ability to operate efficiently in
energy harvesting applications. Sup-
porting five low-power modes and

an architecture specifically optimized
to extend operating life, the MSP430
microcontroller offers superior perfor-
mance at ultra-low power levels and
ensures reliable operation in harsh
environments where maintenance is
not economically feasible. Power ef-
ficiency is further enhanced with TI’s
power supply solutions comprised of
industry-leading converters and pow-
er supply design software. Step-up
and step-down converters operating

at an efficiency of up to 95 percent
combined with TI’s SwitcherPro
power supply design software allow
reliable and efficient conversion of
harvested energy to the levels needed
to operate individual sensor nodes for
up to 20 years without maintenance.

OEM customer benefits

TP’s industry-leading MSP430 archi-
tecture provides the performance
and power efficiency needed to meet
the low cost, compact form factor,
and reliability requirements of remote
wireless mesh network and automa-
tion system applications. Based on
TI’s extensive expertise in optimiz-
ing microcontroller architectures for
performance and power, the MSP430
microcontroller, with its numerous
low-power operating modes and
high level of peripheral and memory
integration, delivers a complete,
flexible solution for energy harvesting
applications.

Voltree Power’s self-powered sen-
sor network technology will enable
remote monitoring applications from
forest fire detection and prediction
to border control and agricultural
monitoring around the world. Using
TI’s ultra-low power microcontroller

. Energy harvesting is a
breakthrough technology that
will spark exciting new applications
across industries and around the
world,” said Adrian Valenzuela, MSP430
product marketing manager at Tl. “Ap-
plications like sensor mesh networking
are only just beginning to scratch the
surface in terms of the potential of en-
ergy harvesting, and Tl will continue to
lead the market in developing the inno-
vative, low-power technologies needed
to bring these products to reality.”

and power converter technology,
Voltree Power has been able to create
compact, robust, and intelligent
monitoring nodes that can operate in
any environment by harvesting energy
from multiple sources to guarantee
system availability over decades of
operation without failure or need for
maintenance. In addition, with TI’s
SwitcherPro design application and
high-efficiency converters, Voltree
Power can maximize power utilization
from its energy harvesting technology
for every individual application and
operating environment.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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