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Ember - The ZigBee Leader

p— Ember is the leading supplier of ZigBee

InSight™ Semiconductors, Software and Development Tools.
= Chip shipments to date over 10 million!

What is ZigBee?
Incorporated: 2001 | Revenues: Over $12M (2009) J

» Global low-power, wireless mesh
networking standard for
monitoring and control
applications

World Class Venture Capital Investors: Polaris Venture

Partners, GrandBanks Capital, RRE Ventures, Vulcan Capital, DFJ

ePlanet Ventures, New Atlantic Ventures, WestLB Mellon Asset

Management, Stata Venture Partners » Global Alliance of over 300
companies

Strong Strategic Partners: Chevron Technology Ventures,

Hitachi Corporation, STMicroelectronics * Technology of choice for Smart

Meters and Home Area Networks
Technology Leader: Industry’s first System-on-Chip (SoC), (HANSs)

Network Co-Processor and ARM based SoC family; most deployed - Well suited for variety of sensor
networking stack network applications

Market Leader: Dominates the ZigBee space commanding over Zi e\ re 1r1 PNVZpN
) ' gBee
65% market share. L Alliance E @ @JE‘*M@

Global Presence: Boston, Cambridge — UK, Hong Kong offices;
Global distribution channels
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What Is ZigBee?

' LigBee The wireless mesh networking
C, Control your world standard for monitoring & control

— Low-power (mains or battery)
— Simple (self-configuring)

— Reliable & robust (self-healing)
— Flexible (mesh topology)

— Secure (built-in cryptography)
— Low-cost

Market Name Bluetooth™ ZigBee™
Underlying Standard 802.11 802.15.1 802.15.4
Application Focus | Web, Email, Video | Cable Replacement Monitoring & Control
Battery Life (days) 05-5 1-7 100 - 1,000+
Network Size 32 7 100s to 1000s
Bandwidth (K bits/s) 11,000+ 720 20 - 250
Range (meters) 1- 30+ 1-10+ 1-100+
Network Architecture Star Star Mesh
Low Cost, Reliability, Low Power,
Convenience Low Cost, Scalabilit

Optimized For Speed
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Who Is ZigBee?

A global alliance of over 300 companies with

@ CZIgtBlee ¥ a specification for interoperable, low-power,
DIRLAL YOR ¥ed low-cost wireless device communication

ZigBee Promoters » Defines the network, security,

and application protocol layers

ember . - “freescale | | * Provides interoperability and
. ' . : conformance specifications
roger [eyrt :

age sneroy « Promotes the ZigBee brand

e " Schneider globally to build market
PHILIPS \Re"a"t & Blectric awareness

\ Energy.
‘ﬁ TERDHL W Tas » Manages future evolution of

INSTRUMENTS ZigBee technology

Itron
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ZigBee Systems Architecture

Smart Energy (SE)
Application Profiles | App || Custom Home Automation (HA)
(defined by ZigBee and OEMs) | Profile || OEM... Building Automation (CBA)
+ more ...

ZigBee 2007 Specification:
App Support (APS) - ZigBee
Stack Feature Sets : g
(defined by ZigBee) - ZIgBee PRO

Nwe - ZigBee IP (draft)
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Progression of ZigBee Silicon

Industry-leading system performance
3rd Generation > RF, CPU, power management, development
EM357
15t ARM Cortex-M3 -
based ZigBee SoCs EM351
2nd Generation 1! ZigBee EM260 1% ZigBee
eneratio Co-Processor SoC EM250

1st Generation EM2420

A

C .
| Other System Functions {Any Processor

}
}
/

4 )

Any Processor

APP| ... IFzpo
I
APS Controller ( \ System-

NWK ZigBee on-

Network Chip
IEEE 802.15.4 Co-Processor
Transceiver

$$$ < System Cost >  $
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EM300 Series System-on-Chips
Industry’s 1st ARM Cortex-M3 based SoCs

EM300 Series

— Ember’s 3" generation ZigBee mesh networking
semiconductor systems
* Industry’s first ARM Cortex-M3 based ZigBee SoCs

* Industry leading Performance, Code Density and
Power Consumption

© EM351 - integrates an ARM Cortex-M3
processor, IEEE 802.15.4 RF transceiver, 128 KB
Flash and 12 KB RAM and EmberZNet PRO
network protocol stack supporting the ZigBee PRO
Feature Set

© EM357 — optimized for applications that require
more memory, it has192 KB Flash and incorporates
all the other characteristics and features of the
EM351

Ember Corporation Copyright © 2010 — All Rights Reserved




EmberZNet PRO Software

Most Deployed ZigBee Networking Software

Complete ZigBee PRO Certifiable Reference Applications

Feature Set Stack — Certified HA & SE Profile application
(Most Deployed ZigBee Stack!)

— True mesh routing
Stochastic Addressing
Fragmentation

Standard Security Customer Applications

— Full ZCL implementations
— Flexible APlIs
— AppBuilder Configuration Tool

Flexible Utilities

— Full-featured
Bootloader

* Including APS encryption
Frequency Agility

PAN ID Conflict Resolution ZigBee PRO
Asymmetric links Stack options
Many-to-one routing B

Single stack for end point, Robust Mfg test

router & coordinator » libraries
Ember Silicon — Powerful debug

options

s|00] wawdojanaq
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InSight™ Development Tools

InSight Desktop

P

InSight Desktop provides a

macroscopic view of the
entire network from single
console

InSight Adapter

InSight Adapter provides a
high-speed back-channel
link between ISD and node

InSight Port

InSight Port reaches deep
inside the silicon to trace

packets and to monitor and

control the application.

Ember
Development
Kits

Pre-packaged InSight
Desktop, Adapter and
development boards for
verifying initial hardware
and software designs

Ember Corporation Copyright © 2010 — All Rights Reserved




Ember AppBuilder Tool

A : ) (
ZigBee Cluster Library Application Profiles
Others... I I losure I

Sove o Lo | Sy » Generates complete, ready for
verzemen (X e e Lo @@ certification “template application”
-3 (X X bt : .

LLL A -4 X0 — Enables “ZigBee Certified Products”
based on standard Application Profiles

\

\

7~y AppBuilder

« Simple graphical interface selects

B “New Corfiguration 23

Devios name: [Custom Dimmer Swich Diectory for gererated fles [ EI P Generats | d evi Ce & n etWO rk p ar am ete r S

ZCL cluster configuration | Stack configuration | HAL configuration |

Generated device type: IHA Color Dimmer Switch (0x0105] j Generated zighee device type: W —_ D evi Ce Typ e , CO m m an d S & b e h aVi O rs

Elidier e | Client | Server | | Selected cluster description . . .
R . Tl Automatically includes ZigBee Cluster
% Powwer Configuration specified attributes. . . .
*w Device Temperature Configuration = LI b rary (ZC L) y attrl b UteS & re pO rtl n g
*u Identify v ¥ Enable repart collection
*» Groups ¥ Enable attribute reporting

" See Network forming & joining behaviors

*u On/off I
*s On/off switch config Select cluster on left, then attribute below:

*y Level control scene count [0x00) - Security mOdeS and Operation

*s Time curert scene [0x01)

curent group [0<02)
& Closures soene walid [0:03)

52X e « Easy vendor customizations

*s Calor Caonirol
= & Measurement & Sensing

s N — Simply add vendor-specific code to
> Tamoetabas Wssntsnen complete the application

®g Flow Measurement

*u Relative Humidity Measurement =

Flazh uzed: 111.83 7 112 KB Schema: HA Configuration I™ Auto-gensrate upon save
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Where is ZigBee Found?

 Advanced Metering Infrastructure
— Home Area Networks (HAN)
“B*  — Neighborhood Area Networks (NAN)
Home Area

etwork (HA e Home Automation

— Advanced lighting, entertainment,
Home Control® and climate control systems

— Service-based monitoring, security,
and awareness systems

Home

Monitorin « Commercial Building Automation
Services

Controls [ SKecon T — Climate & lighting control systems

Ty Lighting
Control And wide variety of other sensing and

control applications...

Example Ember Customers
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Global Energy Challenge

A REAL CRISIS

From America to Australia
Blackouts and brownouts
Peak Demand dilemma
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