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Stellaris® Supported Wireless Protocols Overview

The Stellaris® EM2 Expansion Board Supported Wireless Protocols Reference Guide provides
information for each of the wireless protocols supported by the EM2 expansion board
(DK-LM3S9B96-EM?2) from Texas Instruments. The EM2 expansion board is an optional
expansion board which connects directly to the External Peripheral Interface (EPI) port of the
Stellaris® LM3S9B96 development board to demonstrate the machine-to-machine (M2M),
high-bandwidth, parallel interface capability of the Stellaris microcontroller. Right out of the box,
users are able to control and display the EM2 expansion board’s video on the DK-LM3S9B96
development board’s large, 3.5” touchscreen display.

This document provides information the following wireless protocols that are compatible with the
Stellaris® EM2 Expansion Board and Stellaris microcontrollers:

B “SimpliciTI™ Low Power RF Protocol” on page 6
B “13.56 MHz RFID Low Power RF Protocol” on page 7
B “Z-Stack ZigBee® Low Power RF Protocol Stack” on page 8
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Stellaris® Supported Wireless Protocols Overview

SimpliciTI™ Low Power RF Protocol

SimpliciTl is a simple, connection-based, peer-to-peer communication protocol intended to allow
radio communication to be implemented quickly and inexpensively in an application using one of
Texas Instruments’ low power radio transceivers.

The protocol supports three types of devices:
B End devices

B Access points

B Range extenders

These devices allow users to implement direct peer-to-peer and star network topologies. Simple
example applications are provided illustrating networks using each of these types of devices.

The Stellaris implementation of SimpliciTl 1.1.1 supports the following radio transceivers and
frequency bands (see Table 1-1). The SimpliciTI protocol is also supported on TI's
System-on-Chip (SoC) radio/MCU products which interoperate with the SimpliciT| software
running on a Stellaris® LM3S9B96 Development Kit (DK-LM3S9B96) with the Stellaris® EM2
Expansion Board (DK-LM3S9B96-EM2) and compatible transceiver evaluation module.

Table 1-1. Supported Transceivers

CC1101 433 MHz

CC1101 868 MHz

Cci11o01 915 MHz

CC2500 2.4 GHz (proprietary)
CC2520 2.4 GHz (802.15.4)

SimpliciTl is provided royalty-free in source code format.

References

In addition to this document, the following references are available for download at
www.ti.com/stellaris:

B Stellaris LM3S9B96 Microcontroller Data Sheet
B Stellaris LM3S9B96 Development Kit User’'s Manual

The following web sites may also be useful:
B SimpliciTl RF protocol information — www.ti.com/simpliciti

B SimpliciTI-compliant protocol stack — http://focus.ti.com/docs/toolsw/folders/print/
simpliciti.html
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EM2 Expansion Board Supported Wireless Protocols

13.56 MHz RFID Low Power RF Protocol

The 13.56 MHz RFID is a protocol based on the 1ISO14443-A specification used to access ISO/IEC
14443A (MIFARE® 1K Classic) contactless smart cards. On the Stellaris® LM3S9B96
Development Kit (DK-LM3S9B96), the 13.56 MHz RFID protocol is used with the Texas
Instruments’ TRF7960 Multi-Standard Fully Integrated 13.56-MHz RFID AFE and Data Framing
Reader System, which is available on the TRF7960 EM module.

The protocol supports reading and writing the ISO/IEC 14443A standard-formatted cards and can
handle multiple cards being present in the RF field at that same time. The development kits that
use the Stellaris® EM2 Expansion Board provide an example application that allows cards to be
read and written from the application.

Although the 13.56 MHz RFID standard is provided in source code format, export controls are
required due to the cryptographic portions of the 13.56 MHz RFID software.

References

In addition to this document, the following references are available for download at
www.ti.com/stellaris:

B Stellaris LM3S9B96 Microcontroller Data Sheet
& Stellaris LM3S9B96 Development Kit User’'s Manual

Additional references are available at www.ti.com:
B TRF7960EVM User’'s Guide
The following web site may also be useful:

B  MIFARE® protocol information — www.mifare.net
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Stellaris® Supported Wireless Protocols Overview

Z-Stack ZigBee® Low Power RF Protocol Stack

ZigBee is a wireless specification and protocol for low-power, low-cost, and low bit-rate
applications. ZigBee supports self-organizing star and mesh network topologies with devices
designated as coordinators, routers, and end devices. A network has one coordinator and multiple
routers and end devices. ZigBee devices can also form an ad-hoc network of nodes.

Z-Stack™ is TlI's ZigBee-compliant protocol stack for Tl IEEE 802.15.4 radio products and
platforms. Z-Stack™ is compliant with the ZigBee® 2007 (ZigBee and ZigBee PRO) specification,
supporting both ZigBee and ZigBee PRO feature sets.

References

In addition to this document, the following references are available for download at
www.ti.com/stellaris:

B Stellaris LM3S9B96 Microcontroller Data Sheet
& Stellaris LM3S9B96 Development Kit User’'s Manual

These documents are available on the DK-LM3S9B96-EM2 Documentation and Software CD:
B Z-Stack Developer's Guide (document number SWRA176)

B Z-Stack Application Programming Interface (document number SWRA195)

B Simple API for Z-Stack (document number SWRA196)

The following web sites may also be useful:

B ZigBee Alliance — www.zigbee.org

B ZigBee-Compliant Protocol Stack — www.ti.com/z-stack
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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 TI 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 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl 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. 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 Tl 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. 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 TI 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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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