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Agenda
A Energy Harvesting Background
I.  Opportunity
Ii. Sources
lii. Applications

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

A LTC3588-1: Piezoelectric Energy Harvesting Power
Supply

A LTC4070: Shunt Battery Charger System
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Energy Harvesting- Opportunity
Charge, supplement or replace batteries in systems where

battery use is inconvenient, impractical, expensive or
dangerous

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

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

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

Various consumer electronic accessory chargers
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Energy Harvesting Sources
A ThermoElectric Generator or Thermopile (Heat)
A PiezoElectric (Vibration or strain)
A Photovoltaic (Light)
A Galvanic (Moisture)

A Coil/Magnet (Motion)
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Energy Harvesting Radio SensorsKey Application

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
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Where an Energy Harvester Fits In
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Remote industrial sensor networks
HVAC monitoring and control
Building automation
Predictive maintenance
Avionics

Automatic/remote metering
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arvesting Wireless Sensors
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Bidirectional Self-Powered Actuators

Thermo
Harvester

Window Contact y 4
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Valve
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Temperature
Sensor
A 1. Wake -up =
Request for
command
Line Power Central HVAC
(always on) Unit 2. ACK = Control
Command
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LTC3108: Ultra-Low Voltage (20mV) StepUp
Converter and Power Manager
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Operates from inputs as
low as 20mV

Selectable fixed output
voltages

Unique resonant power
converter / energy
harvester

Auxiliary LDO

Manages energy storage
between reservoir (Vsrore)
and main C; or Battery

Vour)
Vout IS User-switched

Compact step-up
transformer

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

SYNC RECTIFY

MECHANICAL SPECIFICATIONS |

FHYSICAL PARAMETERS (mm)| {In)

DIMENSIONS MIN MAX | MIN

Az WIDTH 592 | s.08| 233
B: LENGTH 5.92 | 6.08| .233
C: HEIGHT 3.5
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fAreo must be covered with solder mask.
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20mV operation or ~1deg dT if
powered from a Peltier Effect
Thermal Electric Generator (TEG)

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

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

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

1:100 transformer is a standard
Coilcraft part (LPR-6235), 6mm X

6mm x 3.5mm
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LTC3108 Block Diagram Review
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20mV V,, Source

—> Digital VjUT Select
&

Compact Step-Up
transformer

Depletion Mode / \

MOSFET Vsrore: ENergy
Reservoir
3mA LDO:
microcontroller
VAUX: Intermediate power Charge Control and Prioritizer
Charge storage and
IC bias supply
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