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ABSTRACT

This research focuses on study and design of the power generating floor based
on the piezoelectricity principle and energy conversion ability to convert mechanical
vibration energy into electrical form by piezoelectric material that can be applied to
various low energy required applications or it can be accumulated those energy in the
energy storage device for late power required devices. The piezoelectric device used
is a ceramic composite material, especially Lead Zirconate Titanate (PZT), which is the
most popular for electrical generation from low level energy vibration due to the high
capacitance, mechanical-electrical conversion coefficient and temperature resistance
along with their physical characteristics which are suitable for the flooring application
owing to their compact sizing and light weight. Electrical characteristics and model
developed by MATLAB Simulink, and ANSYS Workbench for mechanical response

simulation are carried out.

Keywords :Piezoelectric, Power generating floor, Meachanical-electrical characteristics, and

Energy storage device
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STD. DOUBLE QUICK-MOUNT BENDING GENERATORS

PRE-MOUNTED AND WIRED, Two ENDsS

A
N \
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R o 5 \/
C -503
-203
-103
DESCRIPTION

When a mechanical force causes a suitably wired and
polarized 2-layer element to bend, one layer is com-
pressed and the other is streched. Charge develops
across each layer in an effort ot counteract the imposed
strain. This charge may be collected for strain sensing or
power generation.

Double Quick-Mount bending sensors save users the
trouble of mounting and wiring transducer elements. They
are easily attached and removed from equipment using the
two clearance holes in the PCB mount. They are wired for
parallel operation. The user may opt to remove the board
mounted bleed resistor which protects the transducer
and user electronics from transient voltages arising from
thermal and mechanical shocks. The user mounts the
transducer to the source of mechanical strain.

Standard Double Quick-Mount Benders employ T220-A4-
103X, T220-A4-203X, T220-A4-303X or T220-A4-503X
standard brass reinforced transducers.

Standard Double Quick-Mount Benders are more eco-
nomically priced than other Double Quick-Mount config-
urations, and are generally stocked for immediate delivery.

Dimensions for Standard Double-Quick-Mounts are
shown on page 48.

Custom configurations and sizes: Upon request.
ROHS: Compliant. Piezo exempt.

PERFORMANCE: DOUBLE QUICK-MOUNT BENDING GENERATORS (Cantilever mount) ~ “A{2%5 O BEU0E0
PART NUMBERS ‘ _—
DousLe Quick-MounT of e 'g £ CX~
@ w S g
BENDING GENERATORS 68 &3 u [
& ® £z 23§ | 3£
oo L ol | = |E5 |83 |5 |Siz |GEg |=F2
s gy 8 2 g £ g |8 B |8 |58 552 |583%
o g g Z 4t |8¢ |3F |58 [c8s | BEZ
— Y g 5 z5 & B < | U £ 2% =
v s = @ g9 | E & o3 Ofg O3
g 0 ] z 92 o a 28 82 oE
-poled for parallel N = & £E E = wC 8% %F Bz
bending operation (3 wire). a 2 5 6 & 53 & 6 < o& & &
D220-A4-103YB SA4E 1.1 6.1x10! 12 + 1.0 100 + 149 +20 37
D220-A4-203YB SA4E 1.7 1.2x102 23 +1.0 120 + 149 +39 .88
D220-A4-303YB SA4E 27 3.6x102 46 + .84 145 + 149 +79 2.1
D220-A4-503YB SA4E 10.4 1.9x102 232 +26 47 +20.9 +52 6.4
& -103,-203, and -303 Double Quick-Mount bending generator performance is based on an active
! ?ﬂ‘ = extension length of 1.0". -503 performance based on 2.0" active length. Double Quick-Mount
[ .l performance is based on the force being applied at the outermost tip of the mount.
PRICE & ORDERING INFORMATION PART NO. I pc 5 25 100
Std Double QM Bending Generator, -103 Size D220-A4-103YB $202 $114 $76 $60
Std Double QM Bending Generator, -203 Size D220-A4-203YB $208 $125 $8l $65
Std Double QM Bending Generator, -303 Size  D220-A4-303YB $230 $147 $92 $79
Std Double QM Bending Generator, -503 Size ~ D220-A4-503YB $274 $197 $147 $125
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LTC3588-1

TECHNOLOGY

FEATURES

= 950nA Input Quiescent Current (Output in

Regulation - No Load)

450nA Input Quiescent Current in UVLO

2.7V to 20V Input Operating Range

Integrated Low-Loss Full-Wave Bridge Rectifier

Up to 100mA of Output Current

Selectable Output Voltages of 1.8V, 2.5V, 3.3V, 3.6V

High Efficiency Integrated Hysteretic Buck DC/DC

Input Protective Shunt — Up to 25mA Pull-Down at

Vin = 20V

= Wide Input Undervoltage Lockout (UVLO) Range

= Available in 10-Lead MSE and 3mm x 3mm DFN
Packages

APPLICATIONS

Piezoelectric Energy Harvesting
Electro-Mechanical Energy Harvesting
Wireless HVAC Sensors

Mobile Asset Tracking

Tire Pressure Sensors

Battery Replacement for Industrial Sensors
Remote Light Switches

Standalone Nanopower Buck Regulator

Nanopower Energy
Harvesting Power Supply

DESCRIPTION

The LTC®3588-1 integrates a low-loss full-wave bridge
rectifier with a high efficiency buck converter to form a
complete energy harvesting solution optimized for high
output impedance energy sources such as piezoelectric,
solar, or magnetic transducers. An ultralow quiescent
current undervoltage lockout (UVLO) mode with a wide
hysteresis window allows charge toaccumulate onaninput
capacitor until the buck converter can efficiently transfera
portion of the stored charge to the output. In regulation,
the LTC3588-1 enters a sleep state in which both inputand
outputquiescentcurrentsare minimal. The buck converter
turns on and off as needed to maintain regulation.

Four output voltages, 1.8V, 2.5V, 3.3V and 3.6V, are pin
selectable with up to 100mA of continuous output current;
however, the output capacitor may be sized to service a
higher output current burst. An input protective shunt set
at 20V enables greater energy storage for a given amount
of input capacitance.

ALY LT, LTC, LTM, Linear Technology, the Linear logo and Burst Mode are registered trademarks
of Linear Te All other are the property of their respective
owners.

TYPICAL APPLICATION

100mA Piezoelectric Energy Harvesting Power Supply

Mt

i
MIDE V21BL
74] P22

10pH

£t L g
Vi sSwW Vi 1
1 " 735881 | | g 12
& Vour 4 510 [~ 1 1
g 3

LTC3588-1 3.3V Regulator Start-Up Profile

CstoRAGE = 22pF; Cour = 47uF
20 | NO LOAD, lyy = 2pA T#T

0
6V
S L R T .
=== USTORAG! -
-1 25V Vinz DO, D1 |4—p- OUTPUT s |1 LA 11
VOLTAGE
4.7pF GND SELECT 4 /AWV o I O S
6V o - v
JT‘ e 2 £ PGOOD = LOGIC 1
0 N I T
= 0 200 400 600
= TIME (s)
35481 TADIL
358811c
L’ Ir-sl!]v;‘w‘lc,zy For more information www.linear.com/LTC3588-1 1
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LTC407 1

TECHNOLOGY

FEATURES

u Charger Plus Pack Protection in One IC

Low Operating Current (550nA)

Near Zero Current (<0.1nA) Low Battery Disconnect
Function to Protect Batteries from Over-Discharge
Pin Selectable Low Battery Disconnect Level:

2.7V or 3.2V

1% Float Voltage Accuracy Over Temperature

50mA Maximum Internal Shunt Current

Pin Selectable Float Voltage Options: 4.0V, 4.1V, 4.2V
Ultralow Power Pulsed NTC Float Conditioning for
Li-lon/Polymer Protection

Suitable for Intermittent, Continuous and Very Low
Power Charging Sources

= High Battery Status Output

Thermally Enhanced, Low Profile (0.75mm)

8-Lead (2mm x 3mm) DFN and MSOP Packages

Li-lon/Polymer Shunt

Battery Charger System with

Low Battery Disconnect

DESCRIPTION

The LTC®4071 allows simple charging of Li-lon/Polymer
batteries fromvery low current, intermittent or continuous
charging sources. A near-zero current low battery latch-
ing disconnect function protects even the lowest capacity
batteries from deep discharge and potentially irreparable
damage. The 550nA to 50mA operating current makes
charging possible from previously unusable sources. With
its low operating current the LTC4071 is well suited to
charge low capacity Li-lon or thin film batteries in energy
harvesting applications. The unique architecture of the
LTC4071 allows for an extremely simple battery charger
solution, requiring just one external resistor.

The LTC4071 offers a pin selectable float voltage with 1%
accuracy. The integrated thermal battery qualifier extends
battery lifetime and improves reliability by automatically
reducing the battery float voltage at NTC thermistor tem-
peratures above 40°C. The LTC4071 also provides two

APPLICATIONS pin selectable low battery disconnect levels and a high
W battery status output.
m | ow Capacity, Li-lon/Polymer Battery Back-Up o .
® Thin Film Batteries The deviceis offered.m two thermally enhanced packages,
= Energy Scavenging/Harvesting a compact low profile (0.75mm) 8-lead (2mm x 3mm)
= Solar Power Systems with Back-Up DFN and an 8-lead MSOP package.
= Memory Back-Up AT iy o e
L] Embedded AutOmOthe property of their respective owners. v
TYPICAL APPLICATION
Battery Disconnect I gax vs Temperature
Vin 100 2,65V
E: Rin 10n

TO SYSTEM LOAD: V¢c

Voo gar
LTC4071

NTC
~
h

GND

Y

Bl

+
Li-len

LBSEL

© wnwn

Vi
£5ee

0

n

100p

ILeak (A)

=}
-1

1p [
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-25 25 50 75
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Committee : [EEJ-EIT Joint Symposium : Advanced Technology in Power Systems (2008-2009)
Committee : Illuminating Engineering Association of Thailand (TIEA) (Jan 2008 — Present)
Committee : Thai Mechanical and Electrical Design and Consulting Engineer Association (MECT)

(Oct 2008 - Present)
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Dec 2013 - Present

Oct 2013 - Present

Dec 2012 - Present

Sep 2012 - May

2013

Mar 2012 - Sep 2013

Sep 2011 - May
2012

Oct 2010 - Sep 2011

Sep 2010 - May
2011

Dec 2009 - Nov
2011
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Head of Research Project “Study and Analysis on Impact and
Performance of Distribution System Connected to Multi-
Distributed Generation” {Supported by the King Mongkut’ s
Institute of Technology Ladkrabang Research Fund, Thailand}
Head of Research Project “Analysis of Energy Consumption and
Electromagnetic Interference (EMI) Problems for Light Emitting
Diode (LED) Street Light” {Supported by the King Mongkut’ s
Institute of Technology Ladkrabang Research Fund, Thailand}
Head of Research Project “ Development of Earth Terminal
Configuration of Towers Using Impulse Characteristics”
{Supported by the EGAT Research Fund, Thailand}

Advisor of Research Project “Study and analysis the effect of
harmonics noise of LED lamp” {Supported by EPPO Fund,
Thailand}

Head of Research Project “ An Application of Discrete Wavelet
Transform and Artificial Intelligent for Fault Diagnosis in
Distribution System” {Supported by the National Research
Council of Thailand, Thailand}

Advisor of Research Project “Study and analysis of harmonics
issued from electronic ballast of T5 fluorescent lamp”
{Supported by EPPO Fund, Thailand}

Researcher of Project “ The Classification of fault in power
transformer using Discrete Wavelet Transform” {Supported by
the Faculty of Engineering Fund, King Mongkut’ s Institute of
Technology Ladkrabang, Thailand}

Advisor of Research Project “ Feasibility and System Impact
Study of Energy Saving using T5 in Building” {Supported by EPPO
Fund, Thailand}

Head of Research Project “An Application of Discrete Wavelet

Transform and Artificial Intelligent Algorithm for Simultaneous

Fault Diagnosis in Electrical Power Transmission Systems”



Oct 2009 - Sep 2010

Oct 2008 - Sep 2009

Oct 2007 - Sep 2008
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{Supported by the King Mongkut’ s Institute of Technology
Ladkrabang Research Fund, Thailand}

Head of Research Project “Fault Diagnosis in Underground Cable
Systems using Discrete Wavelet Transform” {Supported by the
Faculty of Engineering Fund, King Mongkut’ s Institute of
Technology Ladkrabang, Thailand}

“«

Researcher of Project Fault Analysis on Single Circuit
Transmission line Using Discrete Wavelet Transform and Fuzzy
Logic” {Supported by the Faculty of Engineering Fund,
Srinakarinwirot, Thailand}

Researcher of Project “ An Application of Discrete Wavelet
Transform and Neural Network for Fault Diagnosis in

Transmission Systems” {Supported by the Faculty of Engineering

Fund, Srinakarinwirot, Thailand}



