Sensors Expo & Conference 2012

Rosemont, Hllinois, USA
6-7 June 2012

ISBN: 978-1-62276-423-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2012) by Questex Media Group, Inc.
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact Questex Media Group, Inc.
at the address below.

Questex Media Group, Inc.
275 Grove Street, Suite 2-130
Newton, Massachusetts 02466

Phone: (617) 219-8300
Fax:  (617) 219-8310

www.questex.com

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

A Novel Approach to Simulating and Interacting with Physical Sensors with SPICE ..........ccccoceiiiiiiiieiicesece 1
Patrick Noonan, Reza Moghimi

Low Cost, High Volume, Integrated MOTIONTIACKELS..........coiiiiiiiiiieieee et 17
S. Lloyd

Applications of Piezo-resistive Fabrics in Dynamic Pressure Sensing and Mapping..........ccooeeerereenenenensseenesieseenes 33
Jamshid Avloni, Andrew Frank

AUTONOMOUS Wi-FT SENSOTS. ...ttt ettt sttt et e st et e e be et e st e be st es s et e ebeebesbeebeseenseseabeabeabeabeseensereaneanas 45
Mitch Dale

CapACItiVe CEIaMIC PrESSUIE SENSOKS. ... c..ciiuiitiiteitesiestesiestetteestessestessesseseaseasestessesaessesaaseasestessessesseseassesestesbessensessansaseaseas 52
Christopher Proios

Challenges of INtegrating SENSOE DATA..........cccciiiiiiiiieiiiee ettt b et b e bbbttt besbe st b e e e e ebeene s 63
Jeannette Wilson

Chem-Tag: A Next-Generation Personal Gas Detection Device to Protect Every First Responder ...........ccccoceeeeneee 80
Debra Deininger, Joshua Dennis

Combining Sensors with RFID: Choosing the Most Efficient Non-Volatile Memory Solution.............ccccocoieviiiiinnne 92
Craig Zajac

Co-design of Multi-sensor Micro-systems Including Magnetic DEVICES ..........cccvvevieieiiiiieie e 106
Mary Ann Maher

Design Of WIreless SENSOI NETWOIKS .........ciiiiiitiiiite ittt bbbt b e bbbt e bt bbb e e ebeene b 119
Greg Burneske

Presentation to Sensor EXpo Chicag0o 5th JUNE 2012...........ooiiiiiiieei et 137
Gilles Chabanis, Alan Henderson

Fundamentals Of ANTENNA DESIGN........oiiiiieiiiii ettt e st teebeebe b e be e e st ereebeebesbesbeseensaseanennis 155
John Lienau

High Performance Inertial Sensors and Sub-systems for Navigation and Stabilization Applications ....................... 175
Raymond Chow

Integrating RFID Tags and Sensors to GSM and Satellite NetWOIrKS ..o 199
Joe Jesson

Integration of Thin-Film Thermoelectrics in New Energy Harvesting Sensor Applications............c.ccocooiiicinnnnenn 207
Bob Collins

Is Bluetooth Low Energy the Holy Grail for Wireless Sensor NetWOrkS? ........ccocovviiiiiiieiicensesccsecsesenens 218
Mark Jakusovszky

A Human — CompPULEr — City INTEITACE ......ocviiiiciie ettt et e e be s te st e e e b e e ereabesbe st s 223

Assaf Biderman
Waste Heat Replaces Batteries for Wireless Sensors and Actuators: Lifelong Power for Smart

Wireless Sensors Through Thermal Energy HarVeStiNg ..........cocoiiiiiiiiiiiieeesese e 245
Wladimir Punt

Living Life Under 1uwW: Extreme Deeply Embedded COMPULING.......cccoiiiiiiiiineireeiesese e 258
Mark E. Buccini

Machine to Machine: What Embedded Mobile Means for BUSINESS...........c.oioieiniinicrseee e 272
Alex Brishourne

Magnetic Sensor Design Tutorial: What It Is, and Why You Should Care. ..........ccccvcoviiviiiineieicescce e 282
Fred Hintz

MEMS in High PerformManCe AUGIO. .........oouiiiiii ettt bbbttt b e bbb e b e b e 305
Rob OReilly

Motion Processing Software For Next-Generation Mobile DEVICES..........c.cciiiiireiiieiieie e 317
Stephen Scheirey

Nano Scale Effects for Smart Systems Integration: From Nano t0 MacCr0 ..........cccuviirieriiineinceseese e 335
Mario Baum

Nano Scale Effects for Smart Systems Integration: From Nano t0 Macro ........ccccevveveiiiivinenieieiese e 356
Claus Dittrich, Mathias Schramm

Navigating a ComPIEX SENSOF WOKTA ........c.ooiiiiiiiie ittt bbbttt eb e bbb et eb e b e 370
John M. Chong

New Dynamics of the MEMS Inertial SENSOr IMArKeL ............ooi ittt sbe e 382
Laurent Robin

New Long Stroke Vibration Shaker Design using Linear Motor Technology ..o 394

Patrick Timmons, Mark Schiefer



Non-traditional Measurements With EAdY CUITENT SENSOIS........ciuiiiiiirieieiie ettt e e s seeneas
Gregory M. Speckman

Open, Multi-sensor Peripheral for MoDile DEVICES..........ccuoiiiiiiiecees et
Mark Wagner

Open Standards for a Smart Sensor Web - Building for Better Decisions: Multi-Scale Integration of

Human Health and ENVIronmMental DALA..............cccociviiiiieiiiic et
Luis Bermudez

Optimizing the Chip and System with Low Cost Design of a Single Chip Brushless DC Motor

(0] 011 (0] 1 -] oSO S PR
Mike Donnelly, Reid Wender

Position Sensing for Harsh Environment, Mobile APPlICAtIONS ...........covoiiiiiiiiee s
Art Holzknecht, Pragnesh Patel

Progress in Miniaturization of a MEMS based Hybrid-Integrated NIR Spectrometer............cccocovvviviivenericieesnne,
Heinrich Griiger, Michael Scholles

RF-Powered, Passive Wireless Sensor Tags and High-Function RFID...........cccooeiiiiiiiiiineeee e
Harry Ostaffe

Second Generation Shock Tube Calibration SYSTEIM ..........ccoiiiiiii e
David Wisniewiski

Sensor Fusion: Applications, Challenges and SOIULIONS ..........ccoiieiiiiiiieie e
Stephane Gervais-Ducouret

Sensor Hub for Smartphones & TabIets.........c.ciiiiiiiiccc et e e besae e
Vijendra Kuroodi

Smart Energy Design Techniques fOr Zero POWEE DEVICES........ccoieiiiiiiiieiese ettt
Steve Grady

SNAPShot HYPEIrSPECTIAl IMEAGING ....veieiiieiiiiet ettt et b e bt eaese e be e e n e e s e eneabesbesbe s e e eseeneeneane
Andrew Bodkin, A. Sheinis, A. Norton, J. Daly, C. Roberts, S. Beaven, J. Weinheimer

Spectral Methods to Extract Useful Information at Very Low Signal-to-NOISe ..........ccovivieiiniinseiencieeseene
Ralph Levy

TUurning Sensors iNt0 BUSINESS VAIUE ..........cuiiiiiiiiiieieiee ettt sttt e be s te b e s et e e e st ebeebesbeste b e seenearaaneas
John Ricketts

Turning SeNSor DAta INTO RO ..ot b bbbt bbbt h et e beeb et b e e sbe b
Matt Jennings

Author Index





