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Smart lighting: expectations in 2015

> Go beyond on-off switch
> Creating ambiance thanks to LEDs
> At work
> At home
> Green
> Getting rid of bad substances
> Energy efficient
> Controllable
> From the smart phone
> From a scenario
> Local and remote
> Enable in existing buildings (retrofit)
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http://www.google.com/url?url=http://www.electrical-online.com/lightsandswitches/&rct=j&frm=1&q=&esrc=s&sa=U&ei=orv-VO6_Bcrvap2AgugN&ved=0CBYQ9QEwAA&sig2=BZx0fDnUMXopaIzVN7xTsA&usg=AFQjCNGkuZsWlUlF9gfP-B8RDXHhoEkiYA
http://www.google.com/url?url=http://www.clubic.com/domotique/actualite-519155-philips-hue-ampoules-led-sans-fil-zigbee.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=2Lz-VOiJHsbxUtbDg1g&ved=0CC4Q9QEwDA&sig2=Haurs_6qvM4AmtPQT1cGgQ&usg=AFQjCNHEJXVH9GezuBdNHFb7hIwkhZtOLg

Smart lighting: requirements on connectivity

> Need for wireless (retrofit, flexibility, low cost...)

>Low power
> No compromise with comfort
> Connectivity consumption must be marginal

> Scalable
> From a 20m?2 studio to 20.000m2 office building

> Based on a global open standard
> Consumer choice of products
> Foster product competition
> Foster supplier competition
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loT trend

*Everything is connected

Lighting iIs part of the Smart =T
home / Smart Building B e g [——f [MJIL A '
> Contributes to energy efficiency g _ |
> While providing better comfort P et ", 1; | -

\
Home Control éox] ]

loT brings innovation by
combining things and functions

> Luminaries integrating sensors
> Lighting for elders at home

> Indication of alarms Connectivity enables Lighting be part of the 10T landscape
> .
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Looking for a connectivity standard for lighting?
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ZigBee 3.0: the answer

> ZigBee 3.0 is the unification of ZigBee standards
> Adresses the IoT space
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ZigBee: solution supported by > 400 members

Promoter Companies Participant Companies
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ZigBee endorsed by “The Connected Lighting Alliance”
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http://www.theconnectedlightingalliance.org/
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Technical Insight
Why ZigBee 3.0 is the good answer to Lighting Connectivity

Schneider
aEIectric' | 10



Meshing technology: self healing
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Meshing technology: self healing
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Meshing technology: self healing
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Scalable from 2 devices network up to thousands
of nodes

)

4
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GM Spring Hill Plant: 28,773
connected lights, 20 million
square feet
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http://www.google.com/url?url=http://www.cnetfrance.fr/produits/philips-hue-39785718.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=srr-VKqfJ8arU-CrhOgC&ved=0CBwQ9QEwAw&sig2=JMu1oIHsKUzqDeHV1JOCWg&usg=AFQjCNF71qXsrvf_N1m2eWMBbs9aUh9scw

Very low power

*|[EEE 802.15.4 2.4GHz radio

« State of the art <10mA @3V
(RX/ TX), <1uA standby mode

Enables battery powered
devices with >10years battery
life

* Short messages

« Sleepy devices management

Green Power feature for
Energy Harvested devices
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ZigBee PRO 2012 Mesh Network

@ TigBee'
contral your world
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Standardized at all layers

Confidential Property of Schneider Electric

What is a light bulb?
OSI Model What is on?
What is off?
What is dim?

Application Layer

)
.~/

How does the network form?
What is the network size?
How do devices join?
How are messages encrypted?

What frequency is used?
How does transmission work?
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Device types

> ZigBee Green Power Devices
> Energy harvesting of life-long batteries

ZigBee Router

> ZigBee End-Devices
> Sleepy (battery powered)

ZigBee End
Device

> ZigBee Routers
> Mains powered

ZigBee Trust

Center ZigBee Green

Power Device

> ZigBee Trust Center

> Router dedicated to managing security credentials if
centralized security network

17
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Inside a device

> A device has application end points

#254: App Z

> Application end point
> Source & destination of ZCL frames 7CL
> |Individually addressable ZigBee APS (+ Stub, +GF)
> Can be member of a multicast group
> Can be bound to target devices
> Host clusters

Cluster 1

Cluster 2

Cluster 3

> Cluster Cluster 4
> Directional (inbound = “server”, outbound = “client”)
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Clusters and Cluster Library

> Cluster
> |nterface for features
> Framework for commands and attributes
> Smallest interoperable units in ZigBee

> ZigBee Cluster Library
> Collection of standard clusters

> Toolbox with building blocks for complex
applications

> Example

> On/off, level control, color control, groups,
scenes, occupancy sensing...etc
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Cluster 1 (Client)

-

Cluster 1 (Server)
Attribute 1 (RO)

Attribute 2 (R/W)

Attribute 3 (R/W)

Command 1

Command 2

o
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Lighting example

Dimmer Wall-Switch Connected Bulb

Level Control (Client) = s = Level Control (Server)
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Binding CurrentLevel (RO)

Wall-Switch Move To Level with on/off

On/off (Client) ) On/off (Server)

Binding On/off (RO)

Toggle

Level Control (Client) =

Gateway serving
On/off (Client) -, Smartphone Apps

Attribute
Reports
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ZigBee 3.0 Standard Documents

Base Device Behavior

* Provides consistent behavior
for all devices connecting to a
ZigBee network

« Common set of mechanisms for
commissioning

* Network security

*Cluster library

* Collection of standard clusters
with attributes, commands,
reporting, discovery...

e Client/server clusters are
interoperable right “out of the
box”
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ZigBee PRO
Specification

Device networking

ZigBee 3.0
Application
Architecture

Implementation
guidance

ZigBee 3.0 Base
Device Behavior
Specification

How devices join and
form a network

ZigBee 3.0 Cluster
Library

Defines application level
functionality
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Certification program

> ZigBee Certified program
> Ensure interoperability at device level
> ZigBee 3.0 demonstrated at CES 2015 tradeshow

> 2 level conformance
> ZigBee compliant platform

> ZigBee Certified product
- Enables to wear the “ZigBee Certified product logo”

> Performed by authorized test service providers

> Independent laboratories
- CESI, NTS, TraC Global, TUV Rheinland
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Certified product
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Summary
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Summary

ZigBee 3.0 is:

> A Global Open Standard, widely adopted, endorsed by the Connected Lighting
Alliance

> Wireless, making retrofit easy

> Low Power, enabling even battery-less devices

> Scalable up to very large network

> Field proven with ten’s of Millions of deployed products

> Certification program for true interoperability between products

ZigBee 3.0 is a perfect solution for connecting lights in smart homes and
smart buildings
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Contact: jean-pierre.desbenoit@schneider-electric.com
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