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BackgroundBackground

Diversified  Industrial CompanyDiversified  Industrial CompanyDiversified  Industrial Company
Multiple Wireless ApplicationsMultiple Wireless ApplicationsMultiple Wireless Applications
!! IndustrialIndustrial

•• Power Distribution & ProtectionPower Distribution & Protection
•• Controls & AutomationControls & Automation
•• SensorsSensors

!! AutomotiveAutomotive
!! TruckTruck
!! Fluid PowerFluid Power

•• AerospaceAerospace
•• MobileMobile
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Industrial Communications Industrial Communications -- TrendsTrends

Low Cost
Low Power

Wired Communications 
Wired Device Power

Hard-wired Network -
Labor-Intensive Installation

Past

Wireless Communications
Wired Device Power / Rechargeable Power

Soft-wired Network
Labor-Intensive Configuration & Maintenance

Present

Wireless Communications 
Wireless Power

Self-configuring Ad Hoc Network
Minimal labor

Future

Time



José A. Gutierrez/Charles Luebke, Eaton Corporation

Industrial WPAN Market FocusIndustrial WPAN Market Focus

!! Low Cost Low Cost 
•• $1 / node enables new opportunities$1 / node enables new opportunities
•• fast retrofitfast retrofit
•• SelfSelf--configuring configuring -- Reduced laborReduced labor

!! High ReliabilityHigh Reliability
•• No connectorsNo connectors
•• Robust OperationRobust Operation
•• SelfSelf--healinghealing
•• Multiple years of battery lifeMultiple years of battery life

!! Application DomainApplication Domain
•• Safe/Flexible connectivitySafe/Flexible connectivity
•• Low data rateLow data rate
•• Low traffic applicationsLow traffic applications
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Technology Options Technology Options -- BeyondBeyond BluetoothBluetooth

WPAN

LR-WPAN Bluetooth ™ WLAN

Range 10 m ~10 - 100 m ~100 m

Data 
Throughput < 0.1 MBPS 1 MBPS ~2-11 MBPS

Power 
Consumption < BT / 10 BT > BT

Size Smallest Smaller Larger

Nodes/Net >>BT BT >BT

Cost ~$1 ~$10-$15 ~$40

Most industrial applications require lower cost and device power than 
mainstream wireless technology can achieve
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Power Management & 

Monitoring

Diagnostics

Sensors & Actuators

ControlPlant Automation
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LRLR--WPAN WPAN -- Application RequirementsApplication Requirements

!! Very Low Power ConsumptionVery Low Power Consumption
•• Disposable wireless sensorsDisposable wireless sensors

•• LongLong--battery life (month to years)battery life (month to years)
–– Parasitic devicesParasitic devices

!! Low CostLow Cost
•• Automotive applicationsAutomotive applications

!! Robustness in industrial & Robustness in industrial & 
vehicular environmentsvehicular environments
•• Temperature Temperature 

•• VibrationVibration

•• Humidity, EMC, etcHumidity, EMC, etc

Our Applications DO requireOur Applications DO require Our Applications do NOT requireOur Applications do NOT require

!! High Data RateHigh Data Rate

!! High Duty Cycles High Duty Cycles (Real(Real--Time)Time)

!! Long RangesLong Ranges

!! High Level of SecurityHigh Level of Security

!! Connection Handling: HandConnection Handling: Hand--offoff
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LRLR--WPAN WPAN -- Market ForecastMarket Forecast
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Relative First Order   
Linear Approximation for 

WLAN/WPAN/LR-WPAN Volumes

Larger volume does not imply better, 

implies relevance!

Future WPAN’s will be free. 
But we’ll make it up in volume!
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IssuesIssues

LR-WPAN

!! InteroperabilityInteroperability

!! CoexistenceCoexistence
•• Need to expand the coverage of previous Need to expand the coverage of previous 

coexistence studies to address different coexistence studies to address different 
application scenarios.application scenarios.

•• LRLR--WPAN is not expected to have WPAN is not expected to have 
significant coexistence issues:significant coexistence issues:

–– Use of Multiple bandsUse of Multiple bands

–– Low Low Tx Tx PowerPower

–– Low Duty CycleLow Duty Cycle

≈

1 MHz

Frequency

time

≈

20 MHz

802.11b Packets

BT Packets Collision

802.11
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ConclusionsConclusions

LR-WPAN

802.11

!! One technology does not fit all applications. One technology does not fit all applications. 
•• Separate Standards for different market spaces.Separate Standards for different market spaces.
•• Bluetooth has its own market space (although it is being stretchBluetooth has its own market space (although it is being stretched)ed)

!! LRLR--WPAN is a new NonWPAN is a new Non--Competing technology that Competing technology that 
complements the range of wireless technologies available.complements the range of wireless technologies available.

!! Creation of a LRCreation of a LR--WPAN technology improves Bluetooth focus.WPAN technology improves Bluetooth focus.

!! LRLR--WPAN is an enabler of several industrial applications WPAN is an enabler of several industrial applications 
requiring lowrequiring low--cost, lowcost, low--power wireless connectivity.power wireless connectivity.

!! IEEE’s efforts are focused in solutions that the industry can usIEEE’s efforts are focused in solutions that the industry can use e 
effectivelyeffectively

!! Eaton Corp. will continue to support WPAN technology with a Eaton Corp. will continue to support WPAN technology with a 
major emphasis in maintaining its leadership in LRmajor emphasis in maintaining its leadership in LR--WPAN.WPAN.
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ThanksThanks
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