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®Wireless Sensor Networks ?

\©,= Sensor
= Application Platform

i

O Robust < Can ensure reliable data transmission in a state of
continuous change of network structure

QO Responsive = Can quickly adapt itself to the change of topology

O Power Efficient = Can run for years on a single battery or be completely
energy independent .

O Scalable = Can scale with the application with minimal overhead

£ 74 Millennial Net

1. Wirele‘ssSensor Nethrks

-

®Wireless Sensor Networks /14

) Mesh Node
O Extends range of network

O Routes around obstacles Gateway

O Interface between network
g IFot::;s redltmdant routes and Application
nterfaces to sensors . )
0 Monitors data links,
End Node devices, battery status
Q Direct interface to
analog and digital
sensors
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Mesh Topology
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Lowest
Power

Star - Mesh Topology
(%)

Most Robust,
Extended Coverage

a

Extended coverage, conserve power

1 ereless‘ Sensor Networks

OData Fiow §4

Collect Data

Golloct 1. Event Driven (Fire Alarm)
] s 2. Periodic Sampling
(Environmental Monitoring)
3. Store & Forward (Cold Chain
Mgmt)
Bnmlem

Broadcast Data
4. Burst Broadcast (Lighting)
5. Stream Broadcast (Network
Upgrade)

Dialog Bi-Directional Dialog

0 5. Polling (Building Automation)
Poliog | perrand 6. On Demand (Medical Equipment)
Z.: Millennial Net
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1. Wireless Sens'orfNetWOrks

#Sensor Networking Modules

End Node

¢ Mesh Node

Gateway

2. ZigBee-Applications. &.i 4.

SWLAN, Blueooth, ZigBee H| !

WLAN Biuetooth/WPAN LR-WPAN
802.11 802.15.1 802.15.4
Centralized Wireless Cable replacement for Low-cost wireless link

Networking (WLAN) in | consumer devices in the | for industrial/commercial

the office environment | personal operating space | sensor and actuator
devices
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#ZigBee S 8 20}

s

security

ZigBee
Wireless Control that
Simply Works

monitoring

fitness
monitoring

SPCK
PERIPHERALS

access control
lawn & garden irrigation

2. Ziges Anplicdtions’

&®ZigBee AlE 72

Unit % 2008 | 2006 | 2007 | 2008 | 2008
Home Automation 28 58 60 63 82
Home Networking 28 12 17 16 18
Industriai Automation 26 20 13 12 13
Building Automation 9 7 8 5 g
Toys & Gaming 9 5 4 4 4

Ref. : WIRS, Aug 2004

+  JIE UIE0 2 AEE Home Automation &
— Home Security, Electric & Heating Systems, Lighting Control
- BHR Q1o HE L33 4al 0129 baby boomerAlCH (67 mil in 2011)3t
SHHOZ I3 AHEIRAS HESY NEH 4%

« Home Networking
- ZEE FW¥IIJ|, Tablet PC (XD, &2 2CHE &)

* Industrial Automation
—  Utility — Automatic Meter Reading System (AMR)
« Energy Policy Act of 2003 - 0|E{J] AIR8 EJI
-~ Monitors, Sensors (temperature, pressure, flow etc)

«  Building Automation
- Wireless Door Openers, Smoke Detectors, Lighting Control

10 ; Y|
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2. ZigBee Applic_aions

®Home Network

2000

3

RG : Residential Gateway
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“ ZigBee Appli

#Home Network 8%

; ZigBee g el
Lo & ZioB
. © zigBee @ ZigBee @ ZigBee

e
Health care

- L 7 Rduter e ZigBee
h S B ZigBee & g
Router St : o
Home Gateway % ZigBee . PAN
@ ZigBee B Coordinator
@ 802.11x ’

Monitoring
& CTRL

Router - Home Server
& - Contents

- Security

~ Health Care
- AMR

'

ZigBee

2. ZigBee Applications e

$Home Control

£ %/ : OFDM Technologies
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Building-Automation
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2. ZigBee Applications

=1 23 AIAE

+  Stop in payment areas {e.g. Blue Lines)

«  Extract Mobile Phone and Write into e-tags:
~Park Rate {depending on Park Zone)
~Credit Recharge {(obtained by Cellular Network)
~StartiStop Payment with Mobile Phone

«  Park inspector and verificaton:
-Node reading with simple interface

RFID Reader E£i=
ZigBee Node L&
Mobile Phone

£ : Telecomm

-10-
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« Sensors with ZigBee interface placed in the car with o gateway to the mobile networks
« Information are gathered and if a problem occurs, a help request is sent to the service center

» Suggestion ond performed actions are sent via SME/MMSE to the terminal of the user {e.q. car
reuvall

< If ysers have a ZigBes module integrated in the mobile phons. geteway funcionalities can be
performed by the phone-cell itself.

DIAGNOSIS
BYSTEMS

Aetion 204 UGG We
corputed inthe swvice cantre |

i Tigleewirdens network collest informatian
aboltihe car status. If prodlein ouour halp
recquests ara sent 10 2 nenote serdes centre
TIrOUgh 2 g NGy

&1 : Telecomm
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OMuItlpath FadmgOII _-IP_* Eﬁ dzy I1 o}
- Multipath & 3H= Helofl ek A2 XIE0 S8 6lE & A EMAIRL

testd24 >2est054, power = -1dBm, Jam

Z.1: Ember
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®Mesh Network 2 0| & & Multipath Fading £ &
+» Fading0il 2| &t Packet =418 XI6tE Mesh Network2 & 24X
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®Interference 2HIE

* Interference A&

- Bluetooth - WIFI
« 7971 1MHz Channels * 22MHz, 100mW
- (&2 Bluetooth Device Power < 1mW S XAOA ZCH 30 HE ALE

+ SHE 2YRO) 01,

- Microwave oven
* Leaks energy < 100mW in 5MHz band at 50% DC
CUUNHOZ FHAHE 4+ Y2 M

i WIFE
& Bluelooth
Microwave oven

I\ EEe 802,154
{16 channels)

frpaueney

EX: Ubiwave

3. 2 )| 0%

ol HI=Ql 0ff : ZigBee + WIFI
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®Power Saving 28 (1)

« Energy = Time x Power =>IBS Y, S KIS 43
= (Pactive X Tactive) * (Paieep X Toicep) -SE Al2tE S0t
-EF s Ed
ST ANE HANGE IS SR EE HANGE NS
- Beaconless mode A8 & @AS HAY: NSHY F2A MO BR
- Beacon mode0ll 5l beacon order £ [{ 3}, - 4 ¥ Wake-up Radio AHE

super frame orders £ A3l
- frame/address 20|18 [ A%
-EBEQB HAIX 2 A8

WOPower Savng *21 (2)

— k=1 %’—‘19 Network 24> <S5 20! Network 214>

Testbed results from 6x8 Mica grid

[CEEDETY b g |
€ 1E5.2D0 E % :‘:; %
€1159.950 LI = i
C8e190 i P
D2 %100 na = §
» Network LIfetImeOI Sink Node 2 X O} T s "
AE NodeSOll Sl 23
£ Intel
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4. &HE A I| ZigBee Solutions

®Software
Application
Zigbee Stack
|IEEE802.15.4
SEMCO RF Chip
SEMCO SoC

4. M M| ZigBee Solutions

— . 0604
MAC & PHY MAC & PHY
. +  Add extra function for NWK
+ |EEE 802.15.4 compliant - two CAP management
« Interoperability - Broadcast Operation
+  Smart State Management Control ~ Selective Joining Operation
«  Supporting 8-bit MCU(8051 base) * upporting Various OS & H/wW
* Small Code & Data Memory - MAC supporting R/W
NWK el NWK
+ Zigbee Alliance compliant » Intelligent Rout Recovery Algorithm
»  Star, Tree & Mesh topology support «  Muitipath Fading compensation
»  Adaptive Structure for upper layer Algorithm support
»  Smart State Management Control n
»  Smalt Code & Data Memory ApL

«  Zigbee Alliance compliant
«  Certification Test Profilte supporting

i : aHE2|

-15-
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€4Chip
{RF Chip}
: _________ ST T TR AGCT )
1 | Aoc
___,_fvi ______________ xRz Sontrol 1 > oo
ant SGhz e contral [
_______ deriel Lt ey e
H Oiv2 I
DAC
ogt
« 5x5 PKG
&It SEHER < 20mA
* Sensitivity ~ -95dBm
cEHR:21~3.6V
* PHY + MAC HW U &
+ SPL : 2006. Q1

| Zig Bee ;.;Sol utions

4XE ysE AR -RAER

(SoC Chip)

* 7x7 PKG

cEI4H SR HF < 25mA

<Je ZLUHY 8] <3mA

« Sensltivity ~ -95dBm

«HP:21~3.6V

+ PHY + MAC HW + 8bit MCU + ADC 1%
» SPL : 2006. Q4

4

®Module

{ZigBee Module)

cABIE
* Embedded PCB & LTCC Technologies
* SPL : 2006. Q1

AT D] ZigBee Solutions

(ZigBee =& Module)

i

cEHEIE

(2igBee+Sensor, ZigBee+WLAN, ..)
* Embedded PCB & LTCC Technologies
* SPL.: 2006. Q4

-16-
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&®Total Solution

[ Module Solutions ]

Module, Antennya,
Filter, Crystal, MLCC, ..

Chip Solutions

Software Solutions

MAC, NWK, OS, Transceiver, SoC, Sensor, ..

Applications, ..

29

meInside Edge

that shapes the Future

s e v o4
CEHUREE

OlchE #Xole EH0|=

-17-



