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Agenda

Å Energy Harvesting Background

i. Opportunity

ii. Sources

iii. Applications

Å LTC3108: Ultralow Voltage Step-up Converter and 
System Manager

Å LTC3588-1: Piezoelectric Energy Harvesting Power 
Supply

Å LTC4070: Shunt Battery Charger System
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Energy Harvesting - Opportunity

ÅCharge, supplement or replace batteries in systems where 
battery use is inconvenient, impractical, expensive or 
dangerous

ÅEliminate the need for wires to carry power or to transmit data

ÅSmart wireless sensor networks to monitor and optimize 
complex industrial processes, remote field installations and 
building HVAC

ÅHarvesting otherwise wasted heat from industrial processes, 
solar panels, internal combustion engines, etc.

ÅVarious consumer electronic accessory chargers
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Energy Harvesting Sources

ÅThermo-Electric Generator or Thermopile (Heat)

ÅPiezo-Electric (Vibration or strain)

ÅPhotovoltaic (Light)

ÅGalvanic (Moisture)

ÅCoil/Magnet (Motion)
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Buildings Use 38% of our Total Energy Requirements

Energy Use Set to Double between 2003 and 2030

You can Save 30% with Building Automation Systems

ROI within 3 -4 years

Energy Harvesting Radio Sensors- Key Application
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Where an Energy Harvester Fits in

Å Remote industrial sensor networks

Å HVAC monitoring and control

Å Building automation

Å Predictive maintenance

Å Avionics

Å Automatic/remote metering

ñFreeò 

Energy 

Source / 

Transducer

Power 

Conversion / 

Energy 

Management

Sensors, 

A/D, 

controller

Wireless 

transmitter / 

receiver

TEG, 

Photovoltaic, 

Piezo

LTC3108

LTC3588

THE MISSING LINK



© 2006 Linear Technology

7

Energy Harvesting Wireless Sensors

Target of LTC3108/3588-1
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Bidirectional Self-Powered Actuators
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LTC3108: Ultra -Low Voltage (20mV) Step-Up 
Converter and Power Manager

Å Operates from inputs as 
low as 20mV

Å Selectable fixed output 
voltages

Å Unique resonant power 
converter / energy 
harvester

Å Auxiliary LDO

Å Manages energy storage 
between reservoir (VSTORE) 
and main COUT or Battery 
(VOUT)

Å VOUT2 is user-switched

Å Compact step-up          
transformer

Å 3mm x 4mm QFN or 16 
lead narrow SSOP 
packages
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LTC3108 Feature: 20mV Resonant Boost Topology

Å 20mV operation or ~1deg dT if 
powered from a Peltier Effect 
Thermal Electric Generator (TEG)

Å LTC-proprietary compound depletion 
mode N-Channel MOSFET makes 
extreme low voltage operation 
possible

Å Circuit self-oscillates, resonant circuit 
formed by Lmag and FET Cgate

Å Built-in synchronous rectification 
improves energy harvesting yield 
(conversion efficiency)

Å 1:100 transformer is a standard 
Coilcraft part (LPR-6235), 6mm x 
6mm x 3.5mm
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LTC3108 Block Diagram Review

VOUT: Main Output

Charge Control and Prioritizer

VSTORE: Energy 
Reservoir

VOUT2: Switched VOUT

Digital VOUT Select

3mA LDO: 
microcontroller 
power

Rectifier

Compact Step-Up 
transformer

20mV VIN Source

VAUX:  Intermediate 
Charge storage and 
IC bias supply

Depletion Mode

MOSFET


