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An increasing need for monitoring

Energy management requires monitoring of electrical
parameters:

Current
Voltage

And some non electrical ones:

Temperature
Position
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Stake

Offer our large site customers a thermal monitoring solution
to master their electrical installation and decrease
maintenance cost.

Use the Installation at the maximum
of his capability
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The constraints

Products targeted are working under hard environment
constraints

Dielectric and galvanic insulation
Accessibility

Customer requirements
Battery-less
Wireless
Ease of installation
Maintenance free
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Energy harvested sensor architecture

Technical challenge on sensor
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Passive RFID for temperature sensor

RFID basics
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Passive RFID temperature sensor
demonstrator

ISO 18000 — 6D
Microcontroller MSP430F2002
Sensor TMP102 (-40 / +110C)
Hundreds of sensors

Works at 1 meter (500mW at 868 MHz)
1 measurement every 350 psecond
Star architecture only
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ZigBee temperature sensor

Hardware design based on :

GreenPeak GP500C for wireless communication

Micropelt MPG-D751 thermogenerator
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Thermo generator

Seebeck effect Peltier effect

——

3.3 rvrh/:y N—

3.3 mm
Single leg
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Energy harvested for the
ZigBee temperature sensor

Energy harvesting and voltage conversion

Thin film thermo generator: 3T temperature differe nce allows to
generate 126uW (@ 210mV)

Standard DC-DC converter efficiency ~70%: 100uW (@2,4V)
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Power consumption for wireless

communication

Wireless communication is the big part of

energy consumption

Average power consumption depending on sleeping per iod
GreenPeak (CCA, Tx & Ack)
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Sensors having a period > 5

MINULES between two data
transmission require an

average power < 2 pW
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Do we harvest enough energy?

In a Star architecture, 100uw allow to perform a measurement
and transmit data every 5 seconds using ZigBee

Most of our applications require a transmission every 5 minutes or more

> ~ 98 % of energy harvested IS Not used in a star architecture
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ZigBee temperature sensor
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QUESTIONS ?
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