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Freescale ZigBee Wireless Connectivity
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» FSL Leadership

o8 2 * #1 market share in 2007-2010
HIEl | » ZigBee Leader

= ZigBee Promoter

» Led effortin RFACE

specification
= Active participation in
= Continua Health Alliance

Utility Company
Programs
(Electric, Gas, Watar)

People are at the center of everything we do
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ZigBee Overview

» A global protocol developed and
supported by companies around the
globe

APPLICATION/PROFILES | ZigBee®

APPLICATION FRAMEWORK

NETWORK/SECURTIY
.- Based on 802.15.4 LAYERS ZigBee™
Alliance
‘- . . . MAC LAYER Platf
. Creates specifications for wireless sensing eeg |
PHY LAYER
and control
- ZigBee 2007 (HA, SE 1.x, BA, HC) L] Application
[ ] ZigBee Platform Stack
= ZigBee RF4CE (RC, HID?*) [ silicon
= ZigBee IP (SE, 2.X)
- Defines certification and compliance testing
- Provides branding, market development and
user education
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ZigBee Stack Profile Interaction

> ZigBee IP (i) Cambo

Energy « Device certified for all
supported profiles
ZSE 2.0 e Usually in same device

Gateway

............................................. Gateway . REEEsmEsEREEEsEsEsmEsEEEEEEEnE . N.etworktran's|ati0n between
ZigBee IP, ZigBee 2007 and

ZigBee RF4CE

> Zlg Bee 2007 ZSE 1.X ? . 'rl'g/cﬁigslly requires multiple

Energy * Example Energy Management

Secure \ System (EMS)

Interface

Building

Combo / Ruuy
Bridge —

Retail
Green Power

No over the air compatibility

between ZigBee RF4ACE, ZigBee
2007 and ZigBee IP
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Smart Energy
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Growing Market for ZigBee Smart Energy

» Energy management and efficiency solutions can bridge the gap between
the power grid today and the Smart Grid of tomorrow

- Households with digital tools controlling temperature and price preferences saved on
average 10% on utility bills

» Market is starting with large scale rollouts
- Technology is available today, deployments are happening now
= Over 10 million ZigBee enabled meters deployed through 2010
» Over 40 million ZigBee electric meters being deployed by utility over 11 utility
companies

- Pike Research predicts approximately 85 million ZigBee enabled meters installed through
2015

» Stimulus funds are driving early adoption
« 3.4 billion in stimulus funds awarded for the Smart Grid in the US

» Major companies launching products
- GE, LG have launched ZigBee enabled appliances
 Cisco, Intel and Control4 have launched Home Energy Management systems
- Google Power Meters & Microsoft Hohm
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Why will it take off ?

» Consumers » Technology Enablers

- Desire for monitoring/controlling . Commoditization of LAN/WLAN
- Remote access to home networks

- Maturity of low power technologies

: : ZigBee®, Z-Wave, etc.

» Growing Energy Prices (219 )
- Reduce home energy consumption

- Smart consumption o _
» Standardization Bodies

- Individual protocol alliances

> Service Providers (ZigBee, Z-Wave, HomePlug, etc.)

- Innovative services around energy

) - Application-oriented alliances:
management and home security

= OpenHAN from UtilityAMI

o Utiliti ntrol over
Utilities to take control ove . CECED for Appliances

energy usage
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What is the Smart Grid

Y

PV S S

i Distributed
Generation

\ 7\

Generation Transmission Distribution Home/Building

B 'nformation [l Power

Smart Grid consist of end-to-end, bi-directional flow of energy and
communication capabilities from generation to consumption to:

- Improve power reliability and quality

- Increase resiliency of the grid

- Increase capacity through optimized generation efficiency

- Allow easier use of renewable energy and distributed generation
- Reduce consumption on a per user basis

- Increase consumer choice
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Where does ZigBee Fit Into the Smart Grid

Programmable
Communicating
A Thermostats

respond to pricing signals and
grid disturbances

i i—— 7/ ) ma-Rooftop Solar

_provides renewable
ergy coincident with
ak demand

i X

Fixed Electricity Storage

Batteries stores off-peak power
to use during peak periods and
backs up

Plug-In Hybrid Vehicles
draw energy from its roaming plug-
in location. It can store energy for
utility use.

Smart Appliances
Respond to grid disturbances
and shifts consumption during
peak demand periods

Source: wsj.com
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Smart Energy 2.0 Devices

» Devices defined by the SE 2.0

app”cation prOﬁIe: Application Profile
« In-home display
- Smart thermostat
- Load control
- Meter
- Smart Appliance
- Range Extender
- Energy Service Interface
- Pre-Payment Terminal
- Premise Energy Management System
- Plug-In Electric Vehicle S5 210 SPED CEI|pISe SEpl AT

Freescale will be Golden Unit
- Inverter
'0
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Smart Energy Application Profile Example
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» ZigBee Smart Energy Application Profile addresses communication from the meter to
the HAN (Home Area Network) for purposes of load control and demand response

- Load control allows the ability for the utility to turn off loads for short periods of time
in the customer premise during peak loads

- Demand Response is the ability for utilities to communicate with a home to inform
of changing utility rates during peak times, etc. The user will then have the option
of taking voluntary actions to reduce their personal consumption.
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Home Area Network Applications

<&

C 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorlQ, StarCore and Symphony are & L ™
trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platformin a Package, Processor Expert, QorlQ Qonverge, & rees‘ a e
Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective

owners. © 2011 Freescale Semiconductor, Inc. semlconductor



The Challenge of HAN

Entertainmant

UlilityPrivate Line

Dxia Communication

’ T Way

= ]

» Connect the entire house/building » Connect objects inside

network to the ‘external world’ for
remote monitoring and control

- For consumer: Remote control and &
monitoring of smart objects
(HVAC, lighting, alarm systems)

- For service providers: Remote metering
for utility companies, security monitoring
for surveillance companies
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houses/buildings to offer smart
interoperability features.

Example: PIR sensors connecting

to HVAC system and lighting system
to turn off heating when windows are
open, or turn OFF lights when no
presence is detected
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» Home area network is a
combination of various
specialized networking
technologies

» Challenge is to interconnect
different technologies to
offer smart services for

- Comfort

- Automation

- Security

- Energy management
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HAN — It is all about Connectivity

Bluetooth

ZigBee

Wi-Fi
RFACE

ISM

Z-Wave

GPRS |O-HC
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Connected Equipments

Electricity Meters
Gas Meters

Water Meters

Appliances - Digital Set Top Boxes
Refrigerators/freezers HDTV
Dishwashers HiFi Systems
Washing machines /dryers

HVAC
Thermostats

Air conditioning systems MULTIMEDIA

Heat meters

Smart Plugs
Lighting Systems

Cameras
Alarm Systems

Monitoring Systems
ENERGY » Motion detectors

» Door locks, key fobs
» Window/door control

» Smoke/flood/ SECURITY &
alarm detectors COMFORT

.
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Energy Management Reference Designs
- In-Home Display
- Energy Gateways
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Home Energy Management (HEM) is a hot
topic for several good reasons:

1. Inatime of increasing energy bills and shrinking income,
consumers want to reduce the amount they spend each month
on electricity;

2. Utilities need to switch from a model of getting people to
consume more to consuming less (for capital cost and
regulatory reasons); and

3. Societies around the world need to put the brakes on
unsustainably escalating use of fossil fuels, much of which go to
generating electricity.
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We are entering the “post-PC” era that will be defined by
machine-to-machine communications (M2M) without user
intervention.

..... for example, a clothes dryer can autonomously determine
when the cheapest time is to run and start itself ©

In the next 5-10 years virtually any device over $20 will
be connected to a network of some sort.

In smart homes, almost all aspects of the living space
(temperature, entertainment, lighting, communication) are
connected to each other and the wider world, intelligent
to one degree or another, and able to be queried and
controlled by the home owner remotely.
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“In 2014, global revenues for

energy-related HAN products
and services could reach $3.3
billion”

On World report, 2010
- Pike Research, Dec 2009

“Driven by consumer demand
and a strong push from electric
utilities, there is a substantial
market for HEM systems and
energy information displays
(EIDs), which is predicted to
reach 28.1 million users
worldwide by 2015.”

- Pike Research, Dec 2009”
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Home Energy Gateway in the Home Area Network

Service

T
' 3G
: GRRS
CER
Zighee SE
(RF/PLM) DECT
WiFi
—
Zighee SE Home [P -
wireless M-Bua o ethernet .
b PLM :
PUM
WiFi
ethernet

| Zigbee SE
| HOME AUTOMATION DLNA NETWORK
smart-appliances
Electrical vehicle (user controlled)
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A J

Provider

| Lt
Energy Saving Services

[

h

The Home Energy Gateway:

« collects power consumption data
from various sources

¢ manages demand/response
policies

« controls activation/deactivation of
HAN appliances

 generates dashboards to provide
feedback about power usage

* provides control menus to control
appliances

« provides an ubiquitous link to the
WAN for remote control/readout
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Freescale HEG Demo
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HEG Block Diagram
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HEG Quick Start Guide

Quick Start Guide for HEG Reference Platform

HEG Adeneo Embedded Website Content

adeneo-embedded.com/heg

Type Description

» .MX28 Windows Embedded Compact 7 BSP User Guide

» HEG Linux Software User Guide

» HEG Hardware User Guide

» HEG Schematics, layout and Gerber files

» HEG Windows Embedded Compact 7 demo tutorial

» HEG Linux 2.6/Prosyst mBS OSGI/MicroDoc JYM demo tutorial
s HEG Linux 2.6/QNX demo tutorial

HEG
Documentation

0s Delivery Comment
\gg:g::; _Embedded Source Code
BSPs « i.MX28 LTIB ver
L2.6.35_10.12.01_ER
Home Energy Gateway Linux Source Code * HEG Patch for LTIB ver10.05
Reference Platform = ZigBee firmware loader
: ‘ | (KB_Load)
QU|C|‘( Start GU|de semiconductor Demo HEG Application Remote Ul
Windows Embedded | Delivered in Source Code | Any Web Browsers (supporting
Compact 7 with embedded Web server | Microsoft® Silverlight® plug-in)
Software inux—Li
Demo I;:(;usx IEI;USSQ&GI ;| Delivered in Binary Object | Google Chrome™ browser, Firefox®
O - ,
i osys with embedded Web server | or Safari Web® Browsers
Get to Know the HEG Board Get to Know the HEG Board (back side) MicroDoc JVM
it ety > PP Dibe Mol NGk e Linux—QNX Delivered in Source Code Bunnlng on i.MX25pdk delivered
oo S | ! wieona {UARTD) 1 in Source Code

..........

"""" Jy— Table 3

ANX SDFTWARE SYSTEMS

€9 ProSyst r';ﬂo\vjm 4 Windows Embedded

Audio inp
header footp

Motg2Y

ZigBee (UART1)
Be‘nsw JTAG DDR2
header connector  SRAM
<
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Home Energy Gateway (HEG) "Smart Grid” Reference Platform

Adenen Embedded haz been zelected by Freescale to support dewice makers starting their -

dezign with an i.bi22 HEG reference platform which can mn ether Linoe 2.6 or Windows :
Embedded Compact 7 operating system. b2 ffeesca'e
Aflianes Mamber

Meed more information, contact our team: heg @adeneo-embedded .com

l?: Freescale i W28 HEG Reference Platform - S0 Referznce Solutions.pdf 1.16
]

Oueruiew Features Software Demos Distribustion & Services

The HEG offers fegtures for collecting power consumption data over Zigbee networks from Home Area Metwork (HAR)
appliances, controlling power activation, and communicating with tility networks, through an easy-to-use, touch-enabled
wireless remote user interface.

The HEG platform supports services such as:

. Collecting power consumption data from warous sources;

. Generating dashboard= to prowide feedbachk about power usage;

. Prowiding control menus to control appliances;

. Supporting 3 ubiquitous link to the WM for remote controlfreadout;
. Controlling activation and deactivation of HAN appliances.

fou can also find more detailz on the official Freescale HEG webpage: www frecscale comdhen
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g kg, Raginy H R i
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HEG — Proposed Support Business Model

FOR FREE ($0) SUBJECT TO FEES ($9)

Hardware schematics

«ZigBee MC13224 eval kit

semiconductor

freescale”

H:J Gerber files 9: _ o
< S: * .MX287 evaluation kit

m% A XY
% OrCAD files o Y
g e
:

BOM list « HEG eval kit ($650)

* HEG board /'hjrE -
« Power supply L
» Cables

) 2.6.31
HEG BSP
_ e

e (as-is basis) e Software Support ﬂ Embodded

Third
Parties

Loan of HEG i.MX28 based HW

(one month depending on availability)

SR NN

semiconductor

Wy 7.0

L HEG BSP - BSP optimization &'den;..,

Third
Parties

freescale’

[ — F
= Windows CE > Be
| (as-is basis)
LL | HOME ENERGT GATEWAT HED C‘ .3 d t ftW
m:.u .-|-'u'||l, e r ar SO are
4
e o ) |
"+ % | Demo cod
0 |il=. =y Democode
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Freescale 802.15.4 Solutions Overview
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Freescale RF IC Roadmap

Performance
Platforms

o M-C13224 ; MC13226
— *PiP (Platform-in-Package) .

L +2.4 GHz RFIC + 32-hit ARM *2.4 GHz ZigBee ROM

+ )

S E

o MC13234

O 5 *2.4 GHz SoC

4v— MC1321x +128 KB Flash, 8 KB RAM

; 4('_5' +SiP (System-in-Package) MC13238

O _—  .2.4GHz RFIC + 8-bit HCS08 MC13233 2.4 GHz SoC

- 0 «2.4 GHz SoC « 128 KB Flash, 8 KB RAM and USB

+8-bit HCS08
*82 KB Flash, 5 KB RAM

MC1320x
*2.4 GHz RFIC

RF
Transceivers

2007 Timeline 2012

2 7
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]
MC13233 System-on-Chip

32 MHz (Typical) I’”:"‘I I_||:||_| 32.768 KHz (Optional)
[ | [ [

»MCU Features _
- Integrated HC9S08 8-bit up to 32MHz s ST o > s |
0C| eneration Modules
1
- Up to 82 KB Flash and 5 KB RAM — oo T
mpiex »| Keyboard | «—>
- Peripherals: SCI, SPI, 12C, up to 12x12 KBI, | [Fralos] o I” Bigtal Heso8 —
! 3 A I I 802.15.4 | | Core
carrier modulated timer (IR) (e B — L || b SOART sl
Processor| us _ o
« Up to 32 General Purpose Input/Output ports T_.|—|Ana|og ) neracos | [4 = K
RX Memory s Module | < 3]
(G P I O) IEEE® 802.15.4 Transceiver AIDIISLo] § g_
5 >
. Interrupt m _ S| P
»Radio Features varmeet | [ [ St | | g e [
Security ‘g
« Programmable Tx from -30 dBm to +2dBm Modute | wanzmke I ® |
a e . Analog a5 ] Module
- RX sensitivity of -94 dBm arsgoment [ "1t .
. . & L
- <34 mA Rx & 27 mA Tx with radio and MCU Jotege | L e T

- 802.15.4 compliant 2.4 GHz RF transceiver

. Auto-tim feature forcrystal accuracy

- Integrated Transmit/Receive switch Protocol Stack SMAC

IEEE © 802.15.4
» General Features SynkroRF

- Power supply range: 1.8V to 3.6V Zlglzee 2007
. . . ZigBee RFACE
- AES 128-bit hardware encryption/decryption
. Memory 82 KB Flash
« 7mm x 7 mm 48pin LGA 5 KB RAM
- Operating Temperature Range: -40°C to 85°C
2011 1K SRP $2.99

2 7
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Development Tools and Support

» See for yourself — Evaluate wireless
networking in minutes
- Select the development kit that meets your design
and budget objectives
= 1323XUSB - $199
= 1323XDSK and DSK-BDM — $199/$279
= 1323XNSK, NSK-BDM, and NSK-SFTW
— $449/$529/$999

» Learn Quickly/Develop Rapidly— Right out
of the box
- Development kits come with everything you need
to jJump start your design

= Development boards for a variety of
applications

= BeeKit GUI with BeeStack (six protocol
stacks from which to choose)

= Out of the box applications
= Sample code

2 7
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e
MC1323x End Product Benefits

» MC1323x provides a low cost platform for ZigBee
- ldeal for RFACE, ZigBee HC and HA applications where cost is critical

- BlackBox application provides option for applications like Smart Energy
that require more system and memory resources

» Based on HCSO08QE 8-bit core
- Uses same tools as Freescale S08 family

» Provides low stop current providing lowest power for applications
where the device will be in sleep mode for long periods

- For sleeping devices, stop current can become more important than
transmit/receive

P ol freescalp ™

trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platformin a Package, Processor Expert, onverge, 3
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MC13224 Platform in a Package (PiP)
» Features

) . 24 MHz (Typical) 2.768 KHz tional
- Integrated 2.4 GHz transceiver with . F'DI_I |r"]_l3 e — —
32-bit CPU RF Clock & —><i=f>

Oscillator/PLL Reset

h
y

= 802.15.4 Compliant transceiver lock Generaion oy —> | o [«
" SCI/UART
- ARM7TDMI up to 26Mhz g e B A e
. Lowest power gy | ) e T ] 5 Jes

i TX{RX Jém MAC —] -bi
= 1.8 to 3.6 Operating Voltage T g e | Accelerator [ U — L |

1 1 T_ Analol (MACA) o
= 22 mA Rx & 29 mA Tx with radio Rx | > | Lodem mers ol e mH 5
and MCU N IEEE® 802.15.4 Transceiver A’:';t":zgr ) " "~ |_Interface 3
- ROM, Flash and RAM Al A= e [<—|2
Module Interrupt » GPIO
n . Controller o> conrol |
80K ROM, 128K Flash, 96K RAM MCL322X Block Diagram 694 e || € | conr |
- Improved RF performance ;jgs'r T <
= -96 dBm sensitivity (DCD mode) P (5P g
Power t e 80 KB a

= -100 dBm (NCD mode, +3-4 mA current) Management % _ RoM
ool oltage erial Batt_er _I_ JTAG &
» +4 dBm power output [comet] | uctose | | Serm, —>| ous |
- Hardware accelerator reduces MCU overhead
= AES 128-bit hardware encryption/decryption
. | inh | Protocol Stack SMAC
- Best in class peripherals IEEE © 802.15.4

= UART, SPI, KBI, 8 channel 12-bit ADC, SynkroRF
4x16-bit timer, 12C, SSI (12S), 64 GPIO ZigBee 2007

- Unique platform in a package ZigBee RFACE
= RF matching in package Memory 128 KB Flash
= Requires power, crystal and 50 Ohm 96 KB RAM

antenna 80 KB ROM
= 9.5mm x 9.5 mm 99-pin LGA 2011 1K SRP $4.28

= -40to + 105 Operating Temp

<
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MC13226 Platform in a Package (PiP)

24 MHz (Typical) I_":"'I I_”:"_I 32.768 KHz (Optional)
[ 1 [ 1

»Features = e e |
. . . . Oscillator/PLL < > Reset
 Pin-for-pin compatible with MC13224 o e | 1| e N BN
- New ROM image optimized for ZigBee PRO , —— [ SRR |,
. . R Analog| | | Digital ompiex odu’e
- Maximizes the amount of available RAM - ml; i 0154 LA — s |
i i Balun| +»| L Moden| [«»| , MAC ki 32-bit >
for appll.catlon use | | s Ti AL: pessea ceU —[ s [l
- Streamlined IEEE MAC/PHY functionality x| > | oterm mertace | |4 Eetvbgard |5
. . . < . Memor nterface <
to meet the ZigBee specification EEED 00208 Tipnseehver o | | g SR
. L , Sty AR 3 5
« MAC functionality is 802.15.4 compatible voue [ | [ ntemuet | I o D
N , MC1322X Block Diagram 434 “arg || &
- Certain drivers present in the MC13224 = 2 1
ROM have been removed including the — o [T p
ADC, LCD_font, and SSI drivers o } —> ke 2
- - . . & 128 KB
- Drivers are still available as library B ] | e || 5o —|_—><—>_

functions, but now compile into the
RAM space

« Low Level Component (LLC) functionality

has also been streamlined for the ZigBee Protocol Stack ZigBee
i . ZigBee Pro
specification rools

- Combo Device support has been moved
to ROM

- Reduces RAM usage by about 20K Memory 128 KB Flash
.. . 96 KB RAM

- Optimized for ZigBee Pro 80 KB ROM

- Easy codebase upgrade from MC13224 2011 1K SRP $4.28

2 7

L 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorlQ, StarCore and Symphony are & L

trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platformin a Package, Processor Expert, QorlQ Qonverge, 35 & reesca e ™
Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective .

owners. © 2011 Freescale Semiconductor, Inc. semiconductor



]
MC1322x Software Introduction — Flash, ROM, RAM content

APPLICATION/PRORALES

Sack NVM sector

Alternate image
(OTAR etc)

APPLICATION FRAMEWORK
i ZigBee
NETWORK/SECURTIY Alliance
LAYERS

ROM content ZIGBEE PRO LAYERS

MAC LAYERR 13226

Application image

PHY LAYER
13224

Low Level Drivers

Bootstrap
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MC1322x End Product Benefits

» MC1322x is the ideal platform for ZigBee Smart Energy
- Flexible memory configuration and necessary processing power for ZigBee
Smart Energy
» Lower RX and TX power consumption lowers ZigBee power budget
requirements
- ldeal for battery-powered applications as well as main-powered applications
where power budget is low
» Highly integrated package reduces design time and cost
- Reduces design complexity through reduced integrated RF front end
- Reduces total cost through lower component inventories, less board space, etc.

<&

rrior, ColdFi C Ware, the
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Freescale ZigBee Offering

» Robust and stable ZigBee stack

- Designed for embedded processors

- Buffer based memory system allows for a fast stack with no HEAP
that can be fragmented

- Extensive testing for interoperability including application profile
certification testing
» Provides for memory optimization
- Optimizes memory usage by only compiling features needed

- Supports Combo device
Allows single device to support all devices types

» Freescale Supports ZigBee, ZigBee Pro and ZigBee IP*
- ZigBee 2007 SP1 Golden Unit
- ZigBee 2007 SP2 Compliant Platform
- ZigBee IP — Planned Golden Unit
» Simplified Network Configuration reduces development time
- BeeKit provides simplified and flexible network configuration
- Provides Public Profiles and Sample Applications

<&

L 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, the Energy Efficient Solutions logo, mobileGT, PowerQUICC, QorlQ, StarCore and Symphony are & L

trademarks of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, ColdFire+, CoreNet, Flexis, Kinetis, MXC, Platformin a Package, Processor Expert, QorlQ Qonverge, 38 & reesca e ™
Qorivva, QUICC Engine, SMARTMOS, TurboLink, VortiQa and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective .

owners. © 2011 Freescale Semiconductor, Inc. semiconductor



Key Attributes

Protocol Stack
Support

Flash/RAM/ROM

Core

AES Encryption
Packet Processor
Power Consumption

RX
TX
Sleep
Sensitivity
Output Power
ADC
External Components
Package
Silicon Cost 2011
SRP

Total Solution Cost

Standalone
transceiver supports
a number of MCUs
Provides greatest
flexibility of MCU
choice

ZigBee RF4CE
ZigBee Health Care
ZigBee Smart Energy

N/A
Software
No

37 mA
30 mA

<1 uA

-92 dBm

+3
N/A
14
5x5 mm, 32-pin QFN

$2.13 (MC13202)
$3.19

SynkroRF and RF4ACE
where customer
require and ADC

SynkroRF/RF4ACE

Up to 60K Flash
4K RAM
HCS08GT
Software
No

37 mA
30 mA

<1 uA

-92 dBm

+3
10-bit 8 channel
13
9 x 9 mm, 64-pin LGA

$3.34 (MC13213)
$4.11

ZigBee Family Comparison
| MC1320x | MCI32ix | MCI323x | MCI322xV |

Cost optimized
solution for
consumer devices
and RF4CE

RFACE
ZigBee Health Care
(128K Version)
82K/5K (MC13233)
128K/8K (MC13234)
HCSO08QE
Hardware
Yes

33 mA CPU sleep
26 mA CPU sleep

<1 uA

-94 dBm

+2
None
13
7X7 48-pin LGA

$2.99 (MC13233)
$3.76
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High performance
device specifically
targeted for Smart
Energy and Health Care

ZigBee RF4CE
ZigBee Health Care
ZigBee Smart Energy

128KB/96KB/80KB

ARM7 TDMI-S
Hardware
Yes

19 mA CPU idle
26 mA CPU idle
1uA 8K RAM Retained
5uA 96K RAM Retained
-96 dBm,
-99 dBM (NCD mode)
+4
12-bit 8 channel
1
9.5x9.5 mm, 99-pin LGA

$4.28
$4.62
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Freescale Multi-Offering Approach with 802.15.4

Networking

Layers ZigBee RF4CE ZigBee/ZigBee Pro

SMAC 802.15.4 SynkroRF (BeeStack Consumer) (BeeStack ZigBee)

Customer
Developed

Customer
Developed

Customer

Defined
Customer &

Customer Defined
Defined & Developed

& Developed
Network Developed BynkroRF NWK

Physical PHY Layer 802.15.4 PHY 802.15.4 PHY

802.15.4 PHY 802.15.4 PHY

Hardware A&l Hardware Hardware Hardware Hardware

Application

RFACE Profiles 4lZigBee Profiles

RF4CE NWK

ZigBee NWK

Memory-upgradeable and pin-compatible MCUs and RF ICs
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Freescale BlackBox Flexible Architecture Block Diagram
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» BlackBox provides protocol stqck and host flexibility BlackBox provides protocol
. AIIovx_/s for upgrade path Zlg_B_e_e stack grows stack and MCU flexibility
 Provides for host MCU flexibility

» ZigBee IC runs 802.15.4 MAC and portion on networking layer
» Keeps 802.15.4 timing critical requirements on MC13224/MC13234
 BlackBox application allows flexible memory split from Network to Application

» Host MCU runs upper layers
 Application Profile and device customer’s application

» UART, SPI and I2C connection from Host MCU to MC13224/MC13234 for communication
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Freescale's BeeKit™

» BeeKit provides customers an exceptional development tool which offers a
simplified implementation of Freescale 802.15.4 based technologies including
SMAC, 802.15.4 MAC, SynkroRF, ZigBee RF4CE, ZigBee & ZigBee Pro

+ Features

Graphical user interface (GUI) for the creation, modification and updating of
wireless networking implementations

Comprehensive code base of wireless networking libraries, application templates,
and sample applications

Automated validation of configuration parameters

Generation of workspace files to be imported into an Integrated Development
Environment (IDE) for continued development and debugging

Easily scalable to support new code bases and functionality
Complementary tool to CodeWarrior (CW) or IAR EWARM IDEs for MCU development

« Benefits

Provides a cost effective wireless design solution

Reduces complexity of wireless implementation

Allows focus on MCU application software via complementary IDE
Eases start up time and reduces tool learning curve

Gets you to market fast

Backed by premiere design support
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Freescale ZigBee Offering - Summary

» Robust and stable ZigBee stack
- Designed for embedded processors

- Buffer based memory system allows for a fast stack with no HEAP
that can be fragmented

- Extensive testing for interoperability including application profile
certification testing
= Compliant Platforms
= ZigBee HA, SE, HC and RF4ACE
= Certified Product testing
= Provides for memory optimization
« Optimizes memory usage by only compiling features needed
« Supports Combo device
« Flexible partitioning provide upgrade path

» Freescale Supports ZigBee, ZigBee Pro and ZigBee IP*

- ZigBee 2007 SP1 Golden Unit Freescale provides comprehensive
+ ZigBee 2007 SP2 Compliant Platform and flexible ZigBee Protocol Stacks
« ZigBee IP — Planned Golden Unit

» Simplified Network Configuration reduces development time
- BeeKit provides simplified and flexible network configuration
« Provides Public Profiles and Sample Applications
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