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MSP430 Ultra-Low-Power 
MCUs and Low-Power RF Devices

The Texas Instruments (TI) portfolio of MSP430 microcontrollers and Low-Power RF devices are an ideal fit for low-power wireless networks, including 
standard-based IEEE 802.15.4 and ZigBee® or other proprietary networks. The MSP430 product line offers the unique combination of ultra-low power 
consumption and power-saving mechanisms, along with a high-performance 16-bit CPU and integrated analog. Together, MSP430 and TI’s Low-Power 
RF devices help wireless designers achieve low power consumption, long range and reliable performance at a competitive price. TI also offers the CC430 
family of sub 1 GHz system-on-chip monolithic devices that integrate the MSP4305xx microcontroller with a flexible Low-Power RF transceiver. 

	 IEEE 802.15.4	 ZigBee®	 ZigBee PRO	 SimpliciTI™
	 Standard-Based Network	                                                     Proprietary Network

CC2520

MSP430F261x
MSP430F543x

CC2520 with TIMAC

MSP430F261x
MSP430F543x

CC2520 with TIMAC 
and Z-Stack™ software

MSP430F261x
MSP430F543x

Sub-1 GHz
CC1101/CC1150, CC102x/

CC1070

MSP430 device with >6-KB 
Flash and 1-KB RAM

2.4 GHz
CC2500/CC2550

MSP430 device with >6-KB 
Flash and 1-KB RAM

Standalone MSP430 and Low-Power RF Selection Table

These are recommended devices. Any MSP430 device can be used depending on Flash/RAM requirements of the software solution.

System-on-Chip Solutions

The CC430 is the industry’s highest performance, single-chip, low-power RF solution. It is based on the new 5xx generation of ultra-low-power MSP430 
microcontrollers, with a high level of peripheral integration, outstanding analog performance and ease of use. The 5xx core is paired with the flexible 
CC1101 sub-1GHz transceiver to deliver the sensitivity and blocking performance required to achieve a robust communication link in any RF environment. 
The CC430 enables the user to minimize RF power, size, and cost requirements while still maintaining superior application performance. TI also offers 
8051-based System-on-Chip solutions. For IEEE 802.15.4 and ZigBee networks, use CC2430/2431; for sub-1 GHz use CC1110/1111 and for 2.4 GHz, 
CC2510/2511 is recommended.

Standard-Based Networks

•	 IEEE 802.15.4 – A wireless radio frequency standard for low-power 		
	 and short-range applications. This standard is ideal for point-to-point or 	
	 point-to-multipoint networks. Systems that start 	with an 802.15.4-based 	
	 proprietary network can later be upgraded with new software and evolve 	
	 to a ZigBee-compliant system. TIMAC software and packet sniffer free
	 of charge.

•	 ZigBee – A low-power wireless network standard that offers mesh 
	 networking as well as interoperability between different vendors’ 
	 products. ZigBee is a network layer on top of the IEEE 802.15.4 
	 standard (PHY and MAC layers). The new Advanced Metering 
	 Infrastructure (AMI) profile and the Home Automation profile are a 
	 perfect fit for a powerful combination of smart metering and home 
	 automation services – based on a worldwide standard. Z-Stack™ 
	 software and packet sniffer free of charge.

Proprietary Networks

•	 SimpliciTI™ Network Protocol –  This free software code, an 	 	
	 excellent start for building a network, is battery operated and 
	 uses TI Low-Power RF System-on-Chips or the MSP430 and  
	 an RF transceiver. SimpliciTI network protocol is a simple and  
	 versatile solution, combining MSP430+CC1101/2500, 			 
	 CC1110/2510 and DSSS parts, and offering applications such  
	 as alarm systems, smoke detectors and active RF-ID applications.
	 Free packet sniffer.
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Alarm and Security (Smoke, Motion,  
Glass Break Detector)

Automated Meter Reading (AMR) for Utility Meters,
Advanced Meter Infrastructure (AMI)

Wireless Sensor Networks (Monitoring, Asset Tracking)

Building Automation (Light, Temperature, Process 
Control)

PC Peripherals

Home and Leisure Equipment 
(Remote Controls, Gaming, Toys, Home Electronics)

Medical (Non-Implants)

MSP-EXP430FG4618

Low-Power RF EMKs

MSP430 Code Library 
for Low-Power RF  
Devices

SimpliciTI™
Network Protocol

TIMAC IEEE 802.15.4
MAC Software 

Z-Stack™ Software 
ZigBee® Protocol 
Stack

MSP430F20xx, MSP430F22xx

MSP430FE42x, MSP430FW42x, 
MSP430F41x, MSP430F2618

MSP430F20xx, MSP430F41x

MSP430F20x1, MSP430F21x1, 
MSP430F41x, MSP430 F2618

MSP430F22x2, MSP430F21x1

MSP430F20xx, MSP430F23/24x, 
MSP430F41x, MSP430F43x

MSP430FG4xxx, MSP430F41x

CC1101/CC1150, CC1020/CC1070, 

CC1101/CC1150, CC1020/CC1070, 
CC2480, CC2520

CC1101/CC1150, CC2500/CC2550, 
CC2480

CC1101/CC1150, CC2500/CC2550, 
CC2520, CC2480

CC2500/CC2550, CC2520

CC1101/CC1150, CC2500/CC2550

CC1101/CC1150, CC2500/CC2550, 
CC2480, CC2520

The MSP430FG4618/F2013 Experimenter Board, together with low-power RF EMKs, are an ideal platform for 
beginning development with these devices. The Experimenter Board features selected MSP430 devices, plug-in 
header for low-power RF evaluation modules and additional hardware components for easy system evaluation 
and prototyping

Low-Power RF EMKs are designed to enable the easy evaluation of products, allowing for RF  
measurements and the development of a prototype. 

IEEE 802.15.4 medium access control (MAC) software stack for CC2520 and MSP430.

A Low-Power RF network protocol perfect for small RF networks.

Z-Stack software is compliant with the ZigBee 2006 specification, the 2007 specification and ZigBee PRO. It 
supports multiple platforms including the CC2520 and MSP430 platform and CC2430 System-on-Chip. The Z-Stack 
protocol stack has been awarded the ZigBee Alliance’s golden unit status by the ZigBee test house TÜV Rheinland.

Code Library provides functions to facilitate the interfacing of an MSP430 device to CC1100/CC2500 devices. 

CC1110/CC1111, CC251x, 
CC243x, CC430

CC1110/CC1111, CC251x, 
CC243x, CC430

CC1110/CC1111, CC251x, 
CC243x, CC2520, CC430

CC1110/CC1111, CC251x, 
CC243x, CC430

CC2430, CC251x, CC430

CC1110/CC1111, CC251x, 
CC430

CC1110/CC1111, CC243x, 
CC251x, CC430

www.ti.com/msp430wireless

www.ti.com/lprf

FREE DOWNLOAD:
www.ti.com/ccmsplib

FREE DOWNLOAD:
 www.ti.com/simpliciti

FREE DOWNLOAD:
www.ti.com/timac

FREE DOWNLOAD:
www.ti.com/z-stack

Application-Specific Product Recommendations

Hardware and Software Resources

Getting Started with MSP430 and Low-Power RF Devices
Low-Power RF devices receive and transmit data via the SPI protocol. The MSP430 Code Library for TI RF devices makes 
communicating to an RF device simple through a MSP430 SPI, USART, USI, USCI or even “bit-banged” I/O port.

For the CC430, standalone MSP430 and Low-Power RF devices, we recommend the following set-up:
•  �Two MSP-EXP430FG4618 experimenter boards (standalone SP430 and Low-Power RF devices) or  

1 FET430F6137RF900 EVM kit (CC430)
•  One CC1101 or CC2500 EMK (includes two boards) - for standalone SP430 and Low-Power RF devices only
• 	IDE (IAR Workbench or Code Composer™ Essential IDE v3 have limited versions for free download) 
• 	MSP-FET430UIF or equivalent MSP430 programming and debugging interface 
•	 MSP430 Code Library for CC430, Low-Power RF devices and other software resources
•  SmartRF Studio

In addition, TI has partnered with various companies offering a variety of hardware and software tools for developing RF solutions with the MSP430 and Low-Power RF devices. Please visit 
www.ti.com/lprfnetwork for a complete listing.
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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.
TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.
TI 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 TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.
Resale of TI 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 TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.
TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.
TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.
TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DLP® Products www.dlp.com Broadband www.ti.com/broadband
DSP dsp.ti.com Digital Control www.ti.com/digitalcontrol
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Military www.ti.com/military
Logic logic.ti.com Optical Networking www.ti.com/opticalnetwork
Power Mgmt power.ti.com Security www.ti.com/security
Microcontrollers microcontroller.ti.com Telephony www.ti.com/telephony
RFID www.ti-rfid.com Video & Imaging www.ti.com/video
RF/IF and ZigBee® Solutions www.ti.com/lprf Wireless www.ti.com/wireless
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