ZigBee’
Wireless Networking Overview
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SECURITY & ALARM
Sensors can use lighting
network for visual alarms in
addition to sound

MOTION DETECTOR
Used by alarm & lighting systems

WINDOW CONTROL
— Light sensor and remote controls
F4= can be used to control the blinds

ACCESS CONTROL
Key fob can be used to

lock door, turn on alarm
and turn off lights

ENVIRONMENTAL MONITORING
Wireless sensors for temperature,
humidity & pressure minimize water
usage & energy cost

HEATING & AIR CONDITIONING

Wireless temperature sensors to

maintain ideal temperature while
lowering energy cost
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LIGHTING CONTROL
Light schemes to dim or turn
on/off large number of lights
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‘ DSL MODEM

Use gateway to Internet for monitor
& control of home network

AUTOMATIC NOTIFICATION
Use gateway to GSM or other standard to be
notified of alterations directly to a handset
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ZigBee® Wireless Networking

About ZigBee 802.15.4

ZigBee is a standards-based technology for remote
monitoring, control and sensor network applications.

The standard was created to address the need for a
cost-effective, standards-based wireless networking solution
that supports low data-rates, low-power consumption,
security, and reliability. With its support of self-healing mesh
networking, ZigBee is a decentralized network topology very
similar to the Internet. It allows nodes to find new routes
throughout the network if one route fails, making it a robust
wireless solution.

e A global ecosystem with more than 375 members
creating a worldwide wireless standard for home,
commercial and industrial applications.

e The only global wireless communications standard
enabling the development of green, smart, easily
deployable, low-cost, low power monitoring and
control products.

¢ Innovative standards for energy management, home
and commercial automation, health care, retail,
telecom and consumer electronics, connecting the
widest range of devices to work together intelligently.

For more information on the ZigBee Alliance, please visit
www.zigbee.org
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TI's three paths to ZigBee

Application Areas

A technology specifically targeted for wireless sensor
networks, ZigBee 802.15.4 can be used in any monitoring
and control application that requires a wireless link. The
primary target markets are:

e Home, building and industrial automation
e Smart wireless lighting control

e Home control/security

e Medical/patient monitoring

e | ogistics and asset tracking

e Sensor networks and active RFID

e Advanced metering/smart energy

e Commercial building automation

e Energy harvesting

Co-processor

flexible, easy to use and
reduced time to market

Dual-chip

ultra-low power or
high performance

Any MCU (MSP430™, Tiva™ ARM®)
Any MPU (Sitara™ ARM)

MSP430
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CC253x-based coprocessors
with UART/SPI/USB interface:

e Stack and application profile
® Protocol stack
e MAC only

CC2520

CC2590 / CC2591 CC2590 / CC2591
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TI’s ZigBee® Solutions

A longstanding member of the ZigBee Alliance and with
golden unit recognized ZigBee-compliant platforms, Tl is a
leading supplier of ZigBee solutions. Unlike other hardware
suppliers that outsource their ZigBee stack development, TI
has a dedicated internal software engineering team that is
working on the latest versions of the ZigBee standards and
application profiles.

By choosing ZigBee from TI, you get complete solu-
tions, state-of-the-art wireless products and a cost-
effective, worldwide proven technology that is easy to
use and deploy:

e Complete hardware and software ZigBee-compliant
platforms certified by a ZigBee Alliance-approved test
house

e A free IEEE 802.15.4 MAC software and golden unit
status Z-Stack™ protocol stack

High-performance radio featuring excellent coexistence
with WLAN, Bluetooth® and other 2.4-GHz solutions

e Development kits and tools

Application support

Peripheral driver libraries to simplify the development of
your own applications

Three Paths to ZigBee

Tl offers three ZigBee-compliant platforms, built on the
CC2538 system-on-chip (SoC), CC2530 SoC and the
CC2520+MSP430™ two-chip solution.

e The CC2538 ARM® Cortex™-M3 SoC is the industry’s first
512-kB Flash device with enough on-chip memory to sup-
port onboard over-the-air download.

e The ZigBee second-generation CC2530 system-on-chip
(SoC) is a ZigBee golden unit that is targeted for low-power
applications and small-form-factor designs.

¢ By running the CC2530 as a ZigBee Network Processor, it
will run the ZigBee stack and handle all the network pro-
cessing, offloading a separate host processor that runs the
main application. The host processor communicates with
the CC2530 over a serial interface. This partitioning option
allows the designer to keep the ZigBee application profile
and any other applications on the main processor.

e The second-generation CC2520 IEEE 802.15.4 transceiver
can be used with the MSP430 MCU and Tiva™ suite of
ARM Cortex-M3 technology. It is recommended for design-
ers who want additional Flash and RAM.

Z-Stack™ - TI’s Industry-Leading ZigBee
Protocol Stack

Z-Stack is TI’s royalty-free protocol stack for a growing
portfolio of IEEE 802.15.4 products and platforms. Z-Stack
is a certified ZigBee Compliant Platform and a golden unit
for the ZigBee 2012 specifications, and supports multiple
application profiles.

Z-Stack can be downloaded from the Tl web site.

Key features

e A fully compliant ZigBee PRO feature set on the CC2538
and CC2530 families of SoCs and an extensive family
of MSP430 microcontrollers coupled with the CC2520
transceiver

e A range of sample applications including support for the
ZigBee Smart Energy, ZigBee Home Automation and
ZigBee Light Link Profiles

e Qver-TheAair download support

e Incorporated support for the CC2591 (www.ti.com/
cc2591), an RF PA/LNA front end which supports up to
22dBm output power and improved receive sensitivity

ZigBee Development Kits

Tl offers a wide variety of development kits for the CC2538,
CC2530 and CC2520 ZigBee devices. The standard range
of development kits (DK) offers a complete platform for soft-

ware development and
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hardware and RF per-
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formance testing. The
ZigBee Development
Kits (ZDK) contain addi-
tional nodes for experi-
menting with the mesh
capabilities of ZigBee.
The ZigBee Light Link
(ZLL) kit demonstrates
the new ZigBee Light
Link profile with LED
lamps and a remote
controller.

TI’'s ZigBee Online Forum

Join the ZigBee forum on TI’s E2E™ online community and
connect with Tlers and fellow engineers — ask questions,
share knowledge, explore ideas, and help solve problems.
www.ti.com/zigbee-forum

TI’s Developer Network

Tl is dedicated to offering customers the best possible
support. We continuously receive requests from custom-
ers who wish to get access to third parties to speed up
the application development. In TI’'s Developer Network
you can find providers of state-of-the-art ZigBee design
services and modules.

For more information on TI's ZigBee networking solutions, please visit www.ti.com/zigbee
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Share, explore and solve
challenges with fellow
engineers and Tlers

Join the TI E2ZE™ Community
e2e.ti.com

aLi

T1 E2E™
Community

engineer.to.engineer,
solving problems

Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center Home Page
support.ti.com

TI E2E™ Gommunity Home Page

e2e.ti.com
Product Information Centers
Americas Phone +1(972) 644-5580
Brazil Phone 0800-891-2616
Mexico Phone 0800-670-7544
Fax +1(972) 927-6377
Internet/Email support.ti.com/sc/pic/americas.htm
Europe, Middle East, and Africa
Phone
European Free Call 00800-ASK-TEXAS
(00800 275 83927)
International +49 (0) 8161 80 2121
Russian Support +7(4) 959810 701

Note: The European Free Call (Toll Free) number is not active in all countries.
If you have technical difficulty calling the free call number, please use the
international number above.

Fax +(49) (0) 8161 80 2045

Internet support.ti.com/sc/pic/euro.htm

Direct Email asktexas@ti.com

Japan

Phone Domestic 0120-92-3326

Fax International +81-3-3344-5317
Domestic 0120-81-0036

Internet/Email International support.ti.com/sc/pic/japan.htm
Domestic www.tij.co.jp/pic

© 2013 Texas Instruments Incorporated
Printed in U.S.A. by Arizona Lithographers,
Tucson, AZ
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Asia

Phone
International +91-80-41381665
Domestic Toll-Free Number

Note: Toll-free numbers do not support
mobile and IP phones.

Australia 1-800-999-084
China 800-820-8682

Hong Kong 800-96-5941

India 1-800-425-7888
Indonesia 001-803-8861-1006
Korea 080-551-2804
Malaysia 1-800-80-3973

New Zealand 0800-446-934
Philippines 1-800-765-7404
Singapore 800-886-1028

Taiwan 0800-006800

Thailand 001-800-886-0010
Fax +8621-23073686
Email tiasia@ti.com or ti-china@ti.com
Internet support.ti.com/sc/pic/asia.htm

Important Notice: The products and services of Texas Instruments
Incorporated and its subsidiaries described herein are sold subject to TI's
standard terms and conditions of sale. Customers are advised to obtain
the most current and complete information about Tl products and services
before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or
infringement of patents. The publication of information regarding any
other company’s products or services does not constitute Tl's approval,
warranty or endorsement thereof.

B122010

The platform bar, E2E, MSP430, Tiva and Z-Stack are trademarks of Texas
Instruments.
All other trademarks are the property of their respective owners.
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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 JESDA48, 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.

Tl 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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl 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.

Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions 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. Tl 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 Tl 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.
Tl 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 Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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