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Agrofoglio2 
1
Université Bordeaux, France; 

2
University of Orléans, France 

 

3:45 PM - 5:00 PM 
A4L-B: BIOMOLECULAR 
Maryland E 
Session Chairs: Xinxin Li, Alper Bozkurt 

 
3:45 PM 
A MICROFLUIDIC NANOSTRUCTURED FLUORESCENCE SENSOR FOR BIOMOLECULAR BINDING 
DETECTION ........................................................................................................................................................... 625 
Xiang Li, Haocheng Yin, Long Que 
Louisiana Tech University, United States 
 
4:00 PM 
A MICROFLUIDIC SENSOR OF BOTULINUM NEUROTOXIN TYPE A UTILIZING SNAP-25  
INCORPORATED RESPONSIVE HYDROGEL .................................................................................................... 629 
Xiudong Wu, Chensha Li, Xuezhen Huang, Hongrui Jiang, Guangyun Lin, William Tepp, Eric A. Johnson 
University of Wisconsin-Madison, United States 
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4:15 PM 
FLUORESCENT IMMUNOASSAY SYSTEM ........................................................................................................ 633 
Xiaoqun Zhou1, Weihua Hu2, Changming Li2 
1Institute for Infocomm Research, Singapore; 2Nanyang Technological University, Singapore 
 
4:30 PM 
DIRECT VISUALIZATION OF ELECTROGENIC BECTERIA IN A MICROFABRICATED MICROBIAL  
FUEL CELL ............................................................................................................................................................ 636 
Chunhui Dai, Simeng Chen, Arwa Fraiwan, Seokheun Choi 
State University of New York - Binghamton, United States 
 
4:45 PM 
AN AUTOMATED MINIATURIZED CREATININE SENSING SYSTEM ............................................................... 640 
Son Lai, David Gaddes, Srinivas Tadigadapa 
Pennsylvania State University, United States 
 
3:45 PM - 5:00 PM 
A4L-C: MAGNETIC SENSORS 
Maryland A 
Session Chairs: Oliver Brand, Jürgen Kosel 
 
3:45 PM 
FULLY SYMMETRIC VERTICAL HALL DEVICES IN CMOS TECHNOLOGY .................................................... 644 
Christian Sander2, Roiy Raz2, Patrick Ruther2, Oliver Paul2, Timo Kaufmann1, Martin Cornils1, Maria-Cristina Vecchi1 
1Micronas GmbH, Germany; 2IMTEK, Germany 
 
4:00 PM 
DUAL-CORE FLUXGATE GRADIOMETER WITH GRADIENT FEEDBACK ...................................................... 648 
Michal Janosek2, Antonin Platil2, Jan Vyhnanek2, Jan Brinek1 
1Czech Space Research Centre Ltd., Czech Rep.; 2Czech Technical University in Prague, Czech Rep. 
 
4:15 PM 
MAGNETIC FLUX MODULATION WITH A PIEZOELECTRIC SILICON BRIDGE FOR 1/F NOISE  
REDUCTION IN MAGNETORESISTIVE SENSORS ............................................................................................. 651 
Jiafei Hu, Wugang Tian, Hongfeng Pang, Jianqiang Zhao, Wenyin Li, Dixiang Chen, Mengchun Pan 
National University of Defense Technology, China 
 
4:30 PM 
AMR PROXIMITY SENSOR WITH INHERENT DEMODULATION ...................................................................... 655 
Pavel Ripka, Jan Vyhnanek, Michal Janosek, Jan Vcelak 
Czech Technical University, Czech Republic 
 
4:45 PM 
OPTIMIZATION OF LORENTZ-FORCE MEMS MAGNETOMETERS USING RAREFIED-GAS-THEORY ........ 659 
Attilio Frangi1, Biagio De Masi1, Giacomo Langfelder1, Dario Paci2 
1Politecnico di Milano, Italy; 2ST Microelectronics, Italy 
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3:45 PM - 5:00 PM 
A4L-D: OPTICAL SENSORS FOR CHEMICAL ANALYSES 
Maryland D 
Session Chairs: Ignacio R. Matias, Anna G. Mignani 

 
3:45 PM 
HIGH SENSITIVITY OPTICAL FIBER PH SENSOR USING POLY(ACRYLIC ACID) NANOFIBERS ................ 663 
Jesus Corres2, Francisco Javier Arregui2, Ignacio Raul Matías2, Yoany Rodríguez1 
1
University of Pinar del Rio, Cuba; 

2
Public University of Navarra, Spain 

 
4:00 PM 
GRAVURE PRINTED PAPER BASED SUBSTRATE FOR DETECTION OF HEAVY METALS USING SURFACE 
ENHANCED RAMAN SPECTROSCOPY (SERS)  ............................................................................................... 667 
Ali Eshkeiti, Morteza Rezaei, Binu Baby Narakathu, Sai Guruva Reddy Avuthu, Sepehr Emamian, Massood Zandi 
Atashbar 
Western Michigan University, United States 
 
4:15 PM 
RAMAN PROBE FOR THE SIMULTANEOUS MEASUREMENT OF ANION CONCENTRATION IN MIXTURES OF 
SALT SOLUTIONS ................................................................................................................................................ 671 
Thomas H. Kauffmann, Kawther Ben Mabrouk, Marc D. Fontana 
University of Lorraine and Supélec, France 
 
4:30 PM 
OPTIMIZING SENSOR DESIGN FOR POLYMER FIBRE OPTIC OXYGEN SENSORS ..................................... 675 
Rongsheng Chen2, Hanne McPeak2, Federico Formenti2, Clive Hahn2, Andrew Farmery2, Andrew Obeid1 
1
Oxford Optronix Ltd, United Kingdom; 

2
University of Oxford, United Kingdom 

 
4:45 PM 
MICROFLUIDIC OPTOELECTRONIC SENSOR ARRAY FOR DETECTION OF DISSOLVED CO2 BASED ON 
HALOCROMIC DYE-DOPED POLYMERIC MICROBEADS ................................................................................ 679 
Yael Zilberman, Shideh Kabiri Ameri, Sameer Sonkusale 
Tufts University, United States 
 

3:45 PM - 5:00 PM 
A4L-E: ACTUATOR SYSTEMS 
Watertable ABC 
Session Chairs: Gijs Krijnen, Oliver Paul 

 
3:45 PM 
INVITED TALK: CMUT BASED CHEM/BIO SENSORS ....................................................................................... 683 
Pierre Khuri-Yakub 
Stanford University, United States 
 
4:15 PM 
MAGNETIC CIRCUITS BASED ON POLYMER COMPOSITES FOR CONTROLLED ACTUATION OF A 
FERROMAGNETIC SPHERE AT A MICROFLUIDIC JUNCTION ........................................................................ 685 
Wolfgang Hilber, Stefan Clara, Bernhard Jakoby 
Johannes Kepler University Linz, Austria 
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4:30 PM 
SMART PNEUMATIC ARTIFICIAL MUSCLE ACTUATOR WITH EMBEDDED MICROFLUIDIC  
SENSING ................................................................................................................................................................ 689 
Yong-Lae Park1, Robert Wood2 
1
Carnegie Mellon University, United States; 

2
Harvard University, United States 

 
4:45 PM 
A NOVEL LOW-VOLTAGE LARGE-DISPLACEMENT BULK SILICON COMB-DRIVE ACTUATOR BASED ON 
POST-CMOS PROCESS ....................................................................................................................................... 693 
Chun-Hua Cai, Ming Qin 
Southeast University, China 
 

3:45 PM - 5:00 PM 
A4L-F: MATERIALS & FABRICATION I 
Homeland 
Session Chairs: Eric Johnson, Long Que 

 
3:45 PM 
INVITED TALK: MICROSYSTEMS FOR SENSING AND CHARACTERIZATION OF BACTERIAL  
BIOFILMS ............................................................................................................................................................... 697 
Reza Ghodssi, Mariana T. Meyer, Young W. Kim 
University of Maryland, United States 
 
4:15 PM 
MICROFABRICATION OF CAPACITIVE PRESSURE SENSORS USING FERROFLUID SACRIFICIAL  
LAYERS ................................................................................................................................................................. 703 
Babak Assadsangabi, Xing Chen, Daniel Brox, Kenichi Takahata 
University of British Columbia, Canada 
 
4:30 PM 
APPLICATION OF AEROSOL JET TECHNOLOGY IN THROUGH-VIA METAL INTERCONNECTION FOR MEMS 

WAFER-LEVEL PACKAGING ...............................................................................................................................N/A  

Zhan Zhan, Mengyue Chen, Lingke Yu, Xiaochun Qiu, Jin Wei, Xiaoping Wang, Daoheng Sun, Lingyun Wang 
Xiamen University, China 
 
4:45 PM 
HOMOGENEOUS AND SHARP SI NANOPROBE ARRAY FABRICATED ON (111) SILICON WAFER ........... 711 
Xiao Zhang, Xiao Yu, Yi Wang, Tie Li, Yuelin Wang 
Chinese Academy of Sciences, China 
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8:00 AM - 9:00 AM 
Plenary – KEYNOTE – PROFESSOR ROBERT PUERS: IMPLANTABLE CHIPS & SENSORS: QUO VADIS? 
Maryland BC 
Session Chair: Robert Trew 

 
8:00 AM 
IMPLANTABLE CHIPS AND SENSORS: QUO VADIS?  ..................................................................................... 715 
Robert Puers 
KULeuven, ESAT-MICAS, Belgium 
 

9:00 AM - 10:15 AM 
B1L-A: HUMIDITY SENSORS 
Maryland F 
Session Chair: Zheyao Wang 

 
9:00 AM 
ELECTRICAL AND HUMIDITY-SENSING CHARACTERIZATION OF INKJET-PRINTED  
MULTI-WALLED CARBON NANOTUBES FOR SMART PACKAGING .............................................................. 717 
Yi Feng1, Li Xie1, Matti Mäntysalo2, Qiang Chen1, Li-Rong Zheng1,3 
1
Royal Institute of Technology, Sweden; 

2
Tampere University of Technology, Finland; 

3
State Key Lab of ASICs and 

Systems, ICT School, China 
 
9:15 AM 
INKJET PRINTED HUMIDITY THRESHOLD MONITORING SENSOR SOLUTION WITH IRREVERSIBLE 
RESISTANCE CHANGE FOR PASSIVE RFID APPLICATIONS ......................................................................... 721 
Sebastian Sauer2, Alexander Türke2, Andreas Weder1, Wolf-Joachim Fischer1 
1
Fraunhofer IPMS, Germany; 

2
Technische Universität Dresden, Germany 

 
9:30 AM 
THE OPTIMIZED SAW HUMIDITY SENSOR WITH NANOFILMS OF GRAPHENE OXIDE ............................... 725 
Sergey Balashov, Olga Balachova, Ana Valéria Braga, Maria Cecilia Bazetto, Aristides Pavani Filho 
Center for Information Technology Renato Archer - CTI, Brazil 
 
9:45 AM 
FULLY PRINTED ORGANIC THIN FILM TRANSISTORS (OTFT) BASED FLEXIBLE HUMIDITY  
SENSORS .............................................................................................................................................................. 729 
Sai Guruva Reddy Avuthu, Binu Baby Narakathu, Ali Eshkeiti, Bradley Bazuin, Margaret Joyce, Massood Zandi 
Atashbar 
Western Michigan University, United States 
 
10:00 AM 
SENSITIVITY, SELECTIVITY AND NANO-DIMENSIONAL EFFECTS IN GOLD NANOCLUSTER VAPOR  
SENSORS .............................................................................................................................................................. 733 
Arthur Snow, Mario Ancona 
Naval Research Laboratory, United States 
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9:00 AM - 10:15 AM 
B1L-B: INTERFACE 
Maryland E 
Session Chairs: Jun Tony Huang, Joannis Raptis 

 
9:00 AM 
CHANNEL LENGTH DEPENDENT SENSOR RESPONSE OF SCHOTTKY-BARRIER FET PH SENSORS .... 738 
Sebastian Pregl1,2, Felix Zörgiebel2, Larysa Baraban2, Gianaurelio Cuniberti2, Thomas Mikolajick1,2, Claudia Richter1, 
Walter Weber1 
1
Namlab GmbH, Germany; 

2
Technische Universität Dresden, Germany 

 
9:15 AM 
THE DNA TRANSISTOR INTERFACE: THE INTERPLAY BETWEEN PH, ELECTRIC FIELD AND  
MEMBRANE SCREENING DICTATES SENSITIVITY .......................................................................................... 742 
Krishna Jayant, Kshitij Auluck, Edwin Kan 
Cornell University, United States 
 
9:30 AM 
A MICRO-FABRICATED NON-ENZYMATIC URINE GLUCOSE SENSOR USING NAFION COATED  
NANOPOROUS PT COMPOSITE ELECTRODES ............................................................................................... 746 
Su Jin Lee, Yijae Lee, Jae Young Park 
Kwangwoon University, Korea, South 
 
9:45 AM 
MAMMARY CANCER CELL MANIPULATION WITH EMBEDDED PASSIVATED-ELECTRODE  
INSULATOR-BASED DIELCTROPHORESIS (EPIDEP)  ..................................................................................... 750 
Tyler Shake, Vaishnavi Srinivasaraghavan, Phillip Zellner, Masoud Agah 
Virginia Tech, United States 
 
10:00 AM 
THREE STAGE SAMPLE PREPARATION FOR PURIFICATION OF PROTEINS FROM COMPLEX  
BIOLOGICAL SAMPLES ....................................................................................................................................... 754 
Mehdi Javanmard, Sam Emaminejad, Ron Davis, Chaitanya Gupta, Roger Howe 
Stanford University, United States 
 

9:00 AM - 10:15 AM 
B1L-C: ACOUSTIC SENSORS 
Maryland A 
Session Chairs: Geoffrey Cranch, Gijs Krijnen 

 
9:00 AM 
A THREE PZT SETUP FOR DETERMINING PHYSICAL LIQUID PROPERTIES UTILIZING ACOUSTIC  
PRESSURE WAVES .............................................................................................................................................. 758 
Hannes Antlinger1, Stefan Clara1, Bernhard Jakoby1, Roman Beigelbeck2, Samir Cerimovic2, Franz Keplinger2 
1
Johannes Kepler University, Austria; 

2
Vienna University of Technology, Austria 

 
9:15 AM 
A TWO-STAGE AEROSOL IMPACTOR WITH EMBEDDED MEMS RESONANT MASS BALANCES FOR 
PARTICULATE SIZE SEGREGATION AND MASS CONCENTRATION MONITORING .................................... 762 
Emad Mehdizadeh2, Varun Kumar2, Siavash Pourkamali2, Jonathan Gonzales1, Reza Abdolvand1 
1
Oklahoma State University, United States; 

2
University of Texas at Dallas, United States 
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9:30 AM 
A CROSSED-WIRE 2-DIMENSIONAL ACOUSTIC PARTICLE VELOCITY SENSOR ........................................ 766 
Olti Pjetri, Remco J Wiegerink, Theo S. J Lammerink, Gijs J.M Krijnen 
University of Twente, Netherlands 
 
9:45 AM 
DUAL HIGH-FREQUENCY SURFACE ACOUSTIC WAVE RESONATOR FOR ULTRAFINE PARTICLE  
SENSING ................................................................................................................................................................ 770 
Sanju Thomas, Zoltán Rácz, Marina Cole, Julian Gardner 
University of Warwick, United Kingdom 
 
10:00 AM 
MINIATURIZATION OF ACOUSTIC VECTOR SENSORS ENABLED BY VISCOUS FLUIDS:  
TOWARDS FIBER LASER HAIR SENSORS ....................................................................................................... 774 
Janet Lou1, Geoffrey Cranch2, Gary Miller2, Clay Kirkendall2 
1
Sotera Defense Solutions, Inc., United States; 

2
US Naval Research Laboratory, United States 

 

9:00 AM - 10:15 AM 
B1L-D: ELECTROMAGNETIC SENSORS & PHENOMENA 
Maryland D 
Session Chair: Harrie Tilmans 

 
9:00 AM 
INVITED TALK: MULTI-SENSOR DATA INTEGRATION FOR PERSONAL NAVIGATION ............................... 778 
Tamal Mukherjee 
Carnegie Mellon University, United States 
 
9:30 AM 
NUMERICAL MODELING OF THE ELECTROMAGNETIC COUPLING EFFECTS FOR PHASE ERROR 
CORRECTION IN EIT BOREHOLE MEASUREMENT ......................................................................................... 779 
Yulong Zhao1, Egon Zimmermann1, Sander Huisman1, Andrea Treichel1, Bernd Wolters1, Stefan van Waasen1, 
Andreas Kemna2 
1
Forschungszentrum Jülich GmbH, Germany; 

2
University of Bonn, Germany 

 
9:45 AM 
ASSESSMENT OF THE SPINNING-CURRENT EFFICIENCY IN CANCELLING THE 1/F NOISE OF  
VERTICAL HALL DEVICES THROUGH ACCURATE FEM MODELING ............................................................ 783 
Morgan Madec, Laurent Osberger, Luc Hébrard 
University of Strasbourg - CNRS, France 
 
10:00 AM 
THE MULTIPOLE RESONANCE PROBE: EVOLUTION OF A PLASMA SENSOR ........................................... 787 
Christian Schulz, Ilona Rolfes, Tim Styrnoll, Peter Awakowicz, Jens Oberrath, Thomas Mussenbrock, Ralf Peter 
Brinkmann, Robert Storch, Thomas Musch 
Ruhr-University Bochum, Germany 
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9:00 AM - 10:15 AM 
B1L-E: WIRELESS SENSOR NETWORKS FOR HEALTH I 
Watertable ABC 
Session Chair: Tracie Severson 

 
9:00 AM 
INVITED TALK: IN-SITU SOIL MOISTURE SENSING: FROM PHYSICAL MODELS TO OPTIMAL  
CONTROL TO SYSTEM DEPLOYMENT ..............................................................................................................N/A  

Mingyan Liu 
University of Michigan, United States 
 
9:30 AM 
WIDE AND HIGH ACCESSIBLE MOBILE HEALTHCARE SYSTEM IN IP-BASED WIRELESS SENSOR 
NETWORKS ........................................................................................................................................................... 792 
Sang-Joong Jung, Wan-Young Chung 
Pukyong National University, Korea, South 
 
9:45 AM 
RECONFIGURABLE DIFFERENTIAL ACCELEROMETER PLATFORM FOR INERTIAL BODY SENSOR 
NETWORKS ........................................................................................................................................................... 796 
Jiaqi Gong, John Lach 
University of Virginia, United States 
 
10:00 AM 
A NON-CONTACT WEARABLE WIRELESS BODY SENSOR NETWORK FOR MULTIPLE VITAL SIGNAL 
DETECTION ........................................................................................................................................................... 800 
Ye Sun, Junliang Tao, Guangxi Wu, Xiong Yu 
Case Western Reserve University, United States 
 

9:00 AM - 10:15 AM 
B1L-F: INDUSTRIAL & ENVIRONMENTAL 
Homeland 
Session Chair: Thilo Sauter 

 
9:00 AM 
A PORTABLE MULTI-MEGABIT OPTICAL FIBRE SONAR SENSOR SYSTEM ............................................... 804 
Ching Man1, Brian Moss1, Elfed Lewis3, Rodney Coates2 
1
Analog Devices, Ireland; 

2
Seiche Ltd, United Kingdom; 

3
University of Limerick, Ireland 

 
9:15 AM 
LARGE ANIMAL DETECTION AND CONTINUOUS TRAFFIC MONITORING ON HIGHWAYS........................ 808 
Abir Mukherjee, Svetlana Stolpner, Xia Liu, Ulsi Vrenozaj, Chuhong Fei, Abhijit Sinha 
A.U.G. Signals Ltd., Canada 
 
9:30 AM 
SYSTEM FOR OXYGEN MEASUREMENTS IN A FISH FARM ........................................................................... 811 
Ruby Ghosh, Reza Loloee 
Michigan State University, United States 
 
9:45 AM 
MEMS HARSH ENVIRONMENT SENSOR ARRAY-ENABLED HOT SPRING MAPPING ................................. 814 
Jonathon Oiler, Everett Shock, Hilairy Hartnett, Hongyu Yu 
Arizona State University, United States 
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10:00 AM 
A MEASURING METHOD FOR THE MASS FLOW DETERMINATION IN A PNEUMATIC CONVEYING  
SYSTEM ................................................................................................................................................................. 818 
Christoph Baer2, Philipp Mertmann2, Thomas Musch2, Timo Jaeschke2, Nils Pohl1 
1
Fraunhofer FHR, Germany; 

2
Ruhr-University Bochum, Germany 

 

10:45 AM - 12:00 PM 
B2L-A: LIQUID BASED SENSORS 
Maryland F 
Session Chair: James Stephen 

 
10:45 AM 
MEMS BASED MICROSTRUCTURE ARRAY DESIGN AND ITS QUANTITATIVE ANALYSIS OF 
MICROPRECONCENTRATOR FOR CANCER BIOMARKER DIAGNOSIS ........................................................ 822 
Naoki Kakita2, Hidetoshi Miyashita2, Satoru Kishida2, Jeong-O Lee1, Sang-Seok Lee2 
1
Korea Research Institute of Chemical Engineering, Korea, South; 

2
Tottori University, Japan 

 
11:00 AM 
CANTILEVER-BASED RESONANT GAS SENSORS WITH INTEGRATED RECESSES FOR  
LOCALIZED SENSING LAYER DEPOSITION ..................................................................................................... 826 
Christopher Carron1, Patrick Getz1, Jin-Jyh Su1, David Gottfried1, Oliver Brand1, Fabien Josse2, Stephen Heinrich2 
1
Georgia Institute of Technology, United States; 

2
Marquette University, United States 

 
 
11:15 AM 
TUNGSTEN OXIDE NANOWIRE SENSORS GROWN BY COLD WALL REACTOR AEROSOL ASSISTED 
CHEMICAL VAPOUR DEPOSITION ..................................................................................................................... 830 
Fatima-Ezahra Annanouch2, Eduard Llobet2, Russell Binions1 
1
Queen Mary, University of London, United Kingdom; 

2
Universitat Rovira I Virgili, Spain 

 
11:30 AM 
OPTO-ELECTROCHEMICAL BASED DUAL DETECTION OF HEAVY METAL COMPOUNDS  
USING A NOVEL FLOW CELL ............................................................................................................................. 834 
Binu Baby Narakathu, Sai Guruva Reddy Avuthu, Ali Eshkeiti, Bradley Bazuin, Massood Zandi Atashbar 
Western Michigan University, United States 
 
11:45 AM 
TIN DIOXIDE NANO-WIRE DEVICE FOR SENSING KINETICS OF ACETONE AND ETHANOL TOWARDS 
DIABETES MONITORING ..................................................................................................................................... 838 
Bonex Mwakikunga1,4, Suprakas Ray1, Malose Mokwena2, John Dewar2, Irina Geibelhaus3, Trilok Singh3, Thomas 
Fischer3, Sanjay Mathur3 
1
DST/CSIR National Centre for Nano-Structured Materials, South Africa; 

2
University of South Africa, South Africa; 

3
University of Cologne, Germany; 

4
University of Malawi – The Polytechnic 

 
10:45 AM - 12:00 PM 
B2L-B: MECHANICAL 
Maryland E 
Session Chairs: Dae-sik Lee, Geunbae Lim 

 
10:45 AM 
OSCILLATION-BASED TEST APPLIED TO CELL CULTURE MONITORING ................................................... 842 
Gloria Huertas1, Andrés Maldonado1, Alberto Yúfera1,2, Adoración Rueda1, José Luis Huertas1 
1
Instituto de Microelectronica de Sevilla, CSIC, Spain; 

2
Universidad de Sevilla 
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11:00 AM 
DETECTION OF INTERACTION BETWEEN BIOLOGICAL PROTEINS AND IMMOBILIZED  
LIPOSOMES BY A MICRO-CANTILEVER WITH NICR THIN FILM STRAIN GAUGE ....................................... 846 
Masayuki Sohgawa2, Takashi Fujimoto1, Keisuke Takada1, Kaoru Yamashita1, Minoru Noda1 
1
Kyoto Institute of Technology, Japan; 

2
Niigata University, Japan 

 
11:15 AM 
A NOVEL, MULTIPARAMETRIC, FLEXIBLE MICROSENSOR FOR METABOLIC MONITORING IN VIVO ..... 850 
Andreas Weltin, Barbara Enderle, Jochen Kieninger, Gerald Urban 
University of Freiburg, IMTEK, Germany 
 
11:30 AM 
MEMS BASED BLOOD PLASMA VISCOSITY SENSOR WITHOUT ELECTRICAL CONNECTIONS ............... 853 
Onur Cakmak2, Erhan Ermek2, Hakan Urey2, Goksenin G. Yaralioglu3, Necmettin Kilinc1 
1
Gebze Institute of Technology, Turkey; 

2
Koc University, Turkey; 

3
Ozyegin University, Turkey 

 
11:45 AM 
A NEW NON-INVASIVE CUFF-LESS BLOOD PRESSURE SENSOR ................................................................ 857 
Tse-Yi Tu2, Paul C.-P. Chao2, Yung-Pin Lee1 
1
MedSense Inc., Taiwan; 

2
National Chaio Tung University, Taiwan 

 

10:45 AM - 12:00 PM 
B2L-C: TACTILE SENSORS 
Maryland A 
Session Chairs: Rajanna Konandur, Siavash Pourkamali 

 
10:45 AM 
INVITED TALK: CMOS TACTILE SENSOR SYSTEMS ....................................................................................... 861 
Patrick Ruther1, Felix Becker1, Matthias Herrmann1, Christian Sander1, Falco Schmidt2, Bernd Lapatki2, Oliver Paul1 
1
University of Freiburg, Germany; 

2
University of Ulm, Germany 

 
11:15 AM 
LARGE AREA ALL-ELASTOMER CAPACITIVE TACTILE ARRAYS ................................................................ 867 
Peter Block, Sarah Bergbreiter 
University of Maryland, United States  
 
11:30 AM 
A VERY HIGH DENSITY FLOATING ELECTRODE FLEXIBLE SENSOR ARRAY FOR  
HIGH-RESOLUTION MEASUREMENTS OF CONTACT FORCES ..................................................................... 871 
Rajesh Surapaneni, Qingbo Guo, Darrin Young, Carlos Mastrangelo 
University of Utah, United States 
 
11:45 AM 
SELF-POWERED, TACTILE PRESSURE SENSING SKIN USING CRYSTALLINE ZNO NANOROD  
ARRAYS FOR ROBOTIC APPLICATIONS .......................................................................................................... 875 
Bhargav Nabar, Zeynep Celik-Butler, Donald P. Butler 
University of Texas at Arlington, United States 
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10:45 AM - 12:00 PM 
B2L-D: SENSORS PHENOMENA 
Maryland D 
Session Chairs: Luc Hebrard, Venkata Chivukula 

 
10:45 AM 
META-MATERIALS APPROACH TO SENSITIVITY ENHANCEMENT OF MEMS BAW RESONANT  
SENSORS .............................................................................................................................................................. 879 
Xavier Rottenberg2, Roelof Jansen2, Vladimir Cherman2, Ann Witvrouw2, Harrie Tilmans2, Mohamed Zanaty3, Ahmed 
Khaled3, Mohammed Abbas1 
1
Assiut University, Egypt; 

2
Imec, Belgium; 

3
CENA, Belgium 

 
11:00 AM 
NONLINEAR ANALYSIS OF ELECTROTHERMAL POSITION SENSORS WITH CONTOURED  
HEATERS ............................................................................................................................................................... 883 
Ali Bazaei, Anthony G. Fowler, S.O. Reza Moheimani 
University of Newcastle, Australia 
 
11:15 AM 
OPTIMISATION OF A TOMOGRAPHY SENSOR FOR IMAGING OF TEMPERATURE IN A GAS TURBINE  
ENGINE .................................................................................................................................................................. 886 
Michael Wood, Krikor Ozanyan 
University of Manchester, United Kingdom 
 
11:30 AM 
PROPOSAL OF ADVANCED NONLINEAR SIGNAL MODEL TO ANALYZE PHOTOPLETHYSMOGRAM  
SIGNALS ................................................................................................................................................................ 890 
Hajime Ozaki, Yasuhisa Omura 
Kansai University, Japan 
 
11:45 AM 
ULTRASONIC FLOW MEASUREMENT BY TRACKING STREAMLINES IN PIPES .......................................... 896 
Manuel Haide 
University of Applied Sciences, Germany 
 

10:45 AM - 12:00 PM 
B2L-E: WIRELESS SENSOR NETWORKS FOR HEALTH II 
Watertable ABC 
Session Chairs: Elfed Lewis, Paddy French 

 
10:45 AM 
DEVELOPMENT OF A POTENTIALLY IMPLANTABLE PRESSURE SENSING PLATFORM WITH RFID 
INTERFACE ........................................................................................................................................................... 900 
Michele Caldara, Benedetta Nodari, Valerio Re 
University of Bergamo, Italy 
 
11:00 AM 
ULTRA LOW POWER CH4 MONITORING WITH WIRELESS SENSORS .......................................................... 904 
Maurizio Rossi, Davide Brunelli 
University of Trento, Italy 
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11:15 AM 
WIRELESS SENSOR NETWORK FOR STRUCTURAL HEALTH MONITORING USING  
SYSTEM-ON-CHIP WITH ANDROID SMARTPHONE .......................................................................................... 908 
Won-Jae Yi, Spenser Gilliland, Jafar Saniie 
Illinois Institute of Technology, United States 
 
11:30 AM 
MULTI-AGENT BASED WIRELESS PYROELECTRIC INFRARED SENSOR NETWORKS FOR  
MULTI-HUMAN TRACKING AND SELF-CALIBRATION ..................................................................................... 912 
Jiang Lu, Jiaqi Gong, Qi Hao, Fei Hu 
University of Alabama, United States 
 
11:45 AM 
TOWARDS THE WORLD SMALLEST WIRELESS SENSOR NODES WITH LOW POWER  
CONSUMPTION FOR 'GREEN' SENSOR NETWORKS ...................................................................................... 916 
Jian Lu1,2, Hironao Okada1,2, Toshihiro Itoh1,2, Ryutaro Maeda1,2, Takeshi Harada2 
1
National Institute of Advanced Industrial Science and Technology, Japan; 

2
NMEMS Technology Research 

Organization, Japan 
 

10:45 AM - 12:00 PM 
B2L-F: MICROSYSTEMS APPLICATIONS 
Homeland 
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Luca Francioso1, Chiara De Pascali1, Pietro Siciliano1, Ruben Bartali2, Elisa Morganti2, Leandro Lorenzelli2, Arturo De 
Risi3 
1
Institute for Microelectronics and Microsystems, Italy; 

2
FBK Bruno Kessler Foundation, Italy; 

3
University of Salento, 

Italy 
 
USING TACTILE SENSORS TO ESTIMATE CARE RECEIVER POSITION ON DUAL ARMS OF  
ROBOT ................................................................................................................................................................. 1242 
Yuki Mori2, Ryojun Ikeura1, Ming Ding2 
1
Mie University, Japan; 

2
RIKEN, Japan 

 
MONITOR COLOR SENSING USING LOW-COST FILTER ARRAY SPECTRUM SENSOR ........................... 1246 
Cheng-Chun Chang2, Chia-Jui Chuang2, Yung-Chi Chuang2, Byung Il Choi1, Kwansik Lee1, Seongsu Woo1 
1
nanoLambda Incorporated, Korea, South; 

2
National Taipei University of Technology, Taiwan 

 
AN EVALUATION OF ELECTRIC FIELD SENSORS FOR PROJECTILE DETECTION .................................. 1250 
Cassandra Browning2, Stephen Vinci2, Maciej Noras1, Jack Zhu2, David Hull2 
1
University of North Carolina at Charlotte, United States; 

2
US Army Research Laboratory, United States 

 
IN-SITU SOOT PARTICLE SENSING IN AN AERO-ENGINE EXHAUST PLUME ............................................ 1254 
David McCormick2, Krikor Ozanyan2, John Black1, Yutong Feng3 
1
Rolls-Royce plc, United Kingdom; 

2
University of Manchester, United Kingdom; 

3
University of Southampton, United 

Kingdom 
 
SENSOR DESIGN FOR WATER HARDNESS DETECTION.............................................................................. 1258 
Tonmoy Bhattacharjee, Hongrui Jiang, Nader Behdad 
University of Wisconsin-Madison, United States 
 

MYOELECTRIC CONTROL METHOD FOR CONTROLLABLE ELECTROLARYNX .......................................N/A  

Katsutoshi Ooe, Reina Kishimoto, Yuya Hasimoto 
Daiichi Institute of Technology, Japan 
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UTILIZING TACTILE FEEDBACK FOR BIOMIMETIC GRASPING CONTROL IN UPPER LIMB  
PROSTHESES ..................................................................................................................................................... 1266 
Luke Osborn2, Nitish Thakor2, Rahul Kaliki1 
1Infinite Biomedical Technologies, United States; 2Johns Hopkins University, United States 
 
A NOVEL WIRELESS MOTION SENSOR FOR ANALYZING GOLF SWING ................................................... 1270 
Zhijian Yin2, Haojie Ning2, Yoshio Inoue3, Meimei Han1, Tao Liu2,3 
1INSENCO R&D Lab. Inc., Japan; 2Jiangxi Science & Technology Normal University, Japan; 3Kochi University of 
Technology, Japan;  
 
2:00 PM - 3:30 PM 
B3P-N: OPEN POSTER I 
Poster Area - Baltimore AB 
Session Chair: Troy Nagle 
 
REMOTE IDENTIFICATION AND WIRELESS TEMPERATURE SENSING BASED ON UWB PASSIVE CHIPLESS 
TIME-CODED RFID TAGS WITH LOS AND NLOS SCENARIOS      N/A
Mina Wahib1, Martin Schüßler2, Bernd Kubina2, Rolf Jakoby2 
1German University in Cairo, Egypt, Egypt; 2Technical University of Darmstadt, Germany  
 
A WEARABLE SYSTEM FOR NON-INVASIVE BEAT-TO-BEAT BLOOD PRESSURE ESTIMATIONS    N/A
Marcus Pietzsch1, Martin Zimmerling1, Wolf-Joachim Fischer2 
1Frauhofer IPMS, Germany; 2TU Dresden, Germany 
 
NON-INVASIVE ASSESSMENT OF SKIN HYDRATION    N/A
Jose Abraham 
Kimberly Clark Corporation, United States 
 
EMBEDDED DAQ SYSTEM FOR SENSOR EVALUATION AND MOBILE AUTARKIC APPLICATIONS IN    N/A
RESEARCH AND EDUCATION 
Roger Heil, Mario Schlösser, Stefan van Waasen, Michael Schiek 
ZEA-2, Germany 
 
PH SENSOR BASED ON LOW-LIGHT FLUORESCENCE DETECTION FOR DIAGNOSIS OF    N/A
GASTROESOPHAGEAL REFLUX DISEASE 
Paul Mintchev, Raymond Turner, Orly Yadid-Pecht 
University of Calgary, Canada 
 
USING MACHINE OLFACTION TO ASSIST HUMAN ODOR PANELS   N/A
Susan Schiffman, Troy Nagle 
North Carolina State University, United States 
 
MOS TUNNELING CURRENT SENSING FOR RESONANT SENSORS     N/A
Li Zhu, Bryan Snatchko, Shamus McNamara 
University of Louisville, United States 
 
A NON-INVASIVE ACTIVE DRY ELECTRODE FOR WIRELESS HUMAN-TO-COMPUTER INTERFACING   N/A 
Jeong A Lee1, Olufemi Adeluyi1, Kiseon Kim2 
1Chosun University, Nigeria; 2GIST, Korea, South 
 
MONITORING YOUTH SOCCER PLAYER PERFORMANCE TO REDUCE INJURY AND OPTIMA SUBSTITUTION 
STRATEGIES    N/A 
Phil Attoh-Okine1, Yaw Adu-Gyamfi2 
1Archmere Academy, United States; 2University of Virginia, United States 
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3:30 PM - 5:00 PM 
B4L-A: CARBON NANOTUBES & GRAPHENE 
Maryland F 
Session Chairs: EH Yang, Joan Hoffmann 

 
3:30 PM 
INVITED TALK: ULTRANANOCRYSTALLINE DIAMOND: NEW OPPORTUNITIES FOR THE  
FABRICATION OF NOVEL SENSORS ............................................................................................................... 1274 
Anirudha V. Sumant 
Argonne National Laboratory, United States 
 
4:00 PM 
CNT SENSOR ARRAYS WITH P-I-N DIODES ................................................................................................... 1275 
Thomas Charisoulis2, Abbas Jamshidi-Roudbari2, Nack-Bong Choi2, Miltos Hatalis2, Yijiang Lu1, Jing Li1 
1
NASA Ames Research Center, United States; 

2
Lehigh University, United States 

 
4:15 PM 
PT-FUNCTIONALIZED GRAPHENE/SI HETEROSTRUCTURE FOR HYDROGEN SENSING ........................ 1279 
Ahsan Uddin, Amol Singh, Tangali Sudarshan, Goutam Koley 
University of South Carolina, United States 
 
4:30 PM 
GAS SENSING BY GRAPHENE/SILICON HETROSTRUCTURE ..................................................................... 1283 
Amol Singh, Ahsan Uddin, Tangali Sudarshan, Goutam Koley 
University of South Carolina, United States 
 
4:45 PM 
TUNABLE GRAPHENE/INDIUM NITRIDE HETEROSTRUCTURE DIODE SENSOR ...................................... 1287 
Alina Wilson2, Ifat Jahangir2, Amol Singh2, Nick Sbrockey1, Elane Coleman1, Gary Tompa1, Goutam Koley2 
1
Structured Materials Industries, Inc., United States; 

2
University of South Carolina, United States 

 

3:30 PM - 5:00 PM 
B4L-B: INTEGRATION 
Maryland E 
Session Chairs: Hongrui Jiang, Babak Ziaie 

 
3:30 PM 
INVITED TALK: CARBON-NANOTUBE BASED FLEXIBLE ELECTRODES FOR RETINAL RECORDING AND  
STIMULATION ..................................................................................................................................................... 1291 
Moshe David-Pur, Lilach Bareket-Keren, Giora Beit-Yaakov, Dorit Raz-Prag, David Rand, Yael Hanein 
Tel-Aviv University, Israel 
 
4:00 PM 
MULTIPLE SENSOR ARRAYS FOR SINGLE CELL METABOLIC ANALYSIS ................................................ 1295 
Ganquan Song, Rishabh Shetty, Haixin Zhu, Shashanka Ashili, Liqiang Zhang, Grace Kim, Andrew Shabilla, Wacey 
Teller, Qian Mei, Laimonas Kelbauskas, Yanqing Tian, Hong Wang, Roger H. Johnson, Deirdre R. Meldrum 
Arizona State University, United States 
 
4:15 PM 
FABRICATION OF MICRODEVICES FOR SEPARATION OF CIRCULATING TUMOR CELL USING  
LATERAL MAGNETOPHORESIS AND IMMUNOMAGNETIC NANOBEADS .................................................. 1299 
Dae-Sik Lee, Jeong Won Park, Nae-Lim Lee, Mun Yeon Jung, Sung-Mok Cho 
Electronics Telecommunications Research Institute (ETRI), Korea, South 
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4:30 PM 
A LOW POWER AUTO-RECONFIGURABLE PIPELINED ADC FOR IMPLANTABLE BIOMEDICAL  
APPLICATIONS ................................................................................................................................................... 1303 
Terence Randall, Ifana Mahbub, Syed Kamrul Islam 
University of Tennessee, Knoxville, United States 
 
4:45 PM 
A NEW GAS SENSOR OF A THIN-FILM DIODE AND LOW-POWER, AREA-EFFICIENT READOUT  
CIRCUIT ............................................................................................................................................................... 1307 
Hung-Che Chen, Paul C.-P. Chao, Wei-Chu Lin, Hsiang-Fang Sun, Ming-Zhi Dai, Hsiao-Wen Zan 
National Chiao Tung University, Taiwan 
 

3:30 PM - 5:00 PM 
B4L-C: PRESSURE SENSORS 
Maryland A 
Session Chairs: Bernhard Jakoby, Paddy French 

 
3:30 PM 
A WIRELESS PRESSURE SENSOR BASED ON SURFACE TRAPPED FERROFLUID PLUG ...................... 1311 
Albert Kim, Babak Ziaie, Girish Chitnis 
Purdue University, United States 
 
3:45 PM 
A MONOCRYSTALLINE ABSOLUTE PRESSURE SENSOR WITH A PSEUDO-MOSFET READ-OUT  
DEVICE FOR LIFE-SCIENCE APPLICATIONS .................................................................................................. 1315 
Sven Ebschke, Remigius Poloczek, Klaus Kallis, Horst Fiedler 
TU Dortmund, Germany 
 
4:00 PM 
DISTRIBUTED PIEZOELECTRIC THIN FILM SENSOR ARRAY FOR MONITORING IMPACT EVENTS ....... 1319 
Sudeep Joshi, Manjunath M Nayak, Konandur Rajanna 
Indian Institute of Science, India 
 
4:15 PM 
WEARABLE AND FLEXIBLE PEDOBAROGRAPHIC INSOLE FOR CONTINUOUS PRESSURE 
MONITORING ...................................................................................................................................................... 1323 
Stefano Stassi1,2, Giancarlo Canavese1, Valentina Cauda1, Carmelo Fallauto2, Simone Corbellini2, Paolo Motto2, Danilo 
Demarchi1,  Candido Fabrizio Pirri1,2 
1
Istituto Italiano di Tecnologia, Italy; 

2
Politecnico di Torino, Italy 

 
4:30 PM 
ALL-ELASTOMER IN-PLANE MEMS CAPACITIVE TACTILE SENSOR FOR NORMAL FORCE  
DETECTION  ........................................................................................................................................................ 1327 
Alexi Charalambides, Sarah Bergbreiter 
University of Maryland, United States 
 

3:30 PM - 5:00 PM 
B4L-D: INERTIAL SYSTEMS MODELING 
Maryland D 
Session Chair: Qing-An Huang 

 
3:30 PM 
EFFECTS OF IMPERFECTIONS ON SOLID-WAVE GYROSCOPE DYNAMICS ............................................. 1331 
Erdal Yilmaz, David Bindel 
Cornell University, United States 



xliv 
 

 
3:45 PM 
ADVANCED METHODS FOR CALCULATING QUADRATURE ERRORS OF MEMS GYROSCOPES .......... 1335 
Steven Kehrberg2, Markus Dorwarth2, Markus Heitz2, Carsten Geckeler2, Jan Mehner1 
1
Chemnitz University of Technology, Germany; 

2
Robert Bosch GmbH, Germany 

 
4:00 PM 
EUTECTIC TRIMMING OF POLYSILICON MICRO HEMISPHERICAL RESONATING GYROSCOPE ........... 1339 
Benoit Hamelin, Vahid Tavassoli, Farrokh Ayazi 
Georgia Institute of Technology, United States 
 
4:15 PM 
AN IN-SITU MEASUREMENT METHOD FOR THERMALLY INDUCED PACKAGING STRESS IN  
DISTRIBUTED RF MEMS PHASE SHIFTERS ................................................................................................... 1343 
Cheng Zhao, Jing Song, Lifeng Wang, Lei Han, Qing-An Huang 
Southeast University, China 
 
4:30 PM 
IMPACT OF MECHANICAL STRESS ON BIPOLAR TRANSISTOR CURRENT GAIN AND EARLY  
VOLTAGE ............................................................................................................................................................ 1347 
Richard Jaeger, Safina Hussain, Jeffrey Suhling, Parameshwaran Gnanachchelvi, Bogdan Wilamowski, Michael 
Hamilton 
Auburn University, United States 
 
4:45 PM 
A PERFECT ELECTROSTATIC ANTI-SPRING ................................................................................................. 1351 
Shai Shmulevich, Inbar Hotzen, David Elata 
Technion - Israel Institute of Technology, Israel 
 

3:30 PM - 5:00 PM 
B4L-E: WIRELESS SENSOR NETWORKS FOR ENVIRONMENTAL MONITORING 
Watertable ABC 
Session Chair: Hong Yu 

 
3:30 PM 
QUANTIFYING SPATIAL DISTRIBUTION OF SOIL MOISTURE USING A COSMIC RAY AND  
CAPACITANCE SENSOR NETWORK................................................................................................................ 1355 
Auro Almeida1, Craig Baillie1, Dale Worledge1, Philip Smethurst1, Ritaban Dutta1, Andrew Terhorst1, Trenton Franz2 
1
Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia; 

2
University of Arizona, United 

States 
 
3:45 PM 
BACKSCATTER SENSOR NETWORK FOR EXTENDED RANGES AND LOW COST WITH FREQUENCY 
MODULATORS: APPLICATION ON WIRELESS HUMIDITY SENSING ........................................................... 1358 
Eleftherios Kampianakis, John Kimionis, Konstantinos Tountas, Christos Konstantopoulos, Eftichios Koutroulis, 
Aggelos Bletsas 
Technical University of Crete, Greece 
 
4:00 PM 
QUAD-TREE APPROACH FOR OBSTACLE DISCOVERY AND TRACKING IN WIRELESS SENSOR  
NETWORKS ......................................................................................................................................................... 1362 
Prasenjit Chanak, Tuhina Samanta, Indrajit Banerjee 
Bengal Engineering and Science University, Shibpur, India 
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4:15 PM 
DETECTION OF TARGETS USING DISTRIBUTED MULTI-MODAL SENSORS WITH CORRELATED 
OBSERVATIONS ................................................................................................................................................. 1366 
Thyagaraju Damarla2, Asif Mehmood1 
1
Booz Allen Hamilton, United States; 

2
US Army Research Laboratory, United States 

 
4:30 PM 
ACCURATE AND EARLY DETECTION OF LOCALIZED HEAVY RAIN BY INTEGRATING  
MULTIVENDOR SENSORS IN VARIOUS INSTALLATION ENVIRONMENTS ................................................. 1370 
Kei Hiroi1, Yoshihito Seto2, Futoshi Matsumoto2, Yuzo Taenaka3, Hideya Ochiai4, Haruo Ando2, Hitoshi Yokoyama2, 
Masaya Nakayama3, Hideki Sunahara1 
1
Keio University, Japan; 

2
Tokyo Metropolitan Research Institute for Environmental Protection, Japan; 

3
University of 

Tokyo, Japan; 
4
VLSI Design and Education Center, University of Tokyo, Japan 

 
4:45 PM 
STRUCTURAL DAMAGE DETECTION OF NUCLEAR REACTOR SITES USING SENSOR  
NETWORKS ......................................................................................................................................................... 1374 
Sainath Chidambar Munavalli, Niki Pissinou, Leonel Lagos, Xinyu Jin 
Florida International University, United States 
 

3:30 PM - 5:00 PM 
B4L-F: MEDICAL APPLICATIONS 
Homeland 
Session Chair: Elfed Lewis 

 
3:30 PM 
AN EMG BIOFEEDBACK DEVICE FOR VIDEO GAME USE IN FOREARM PHYSIOTHERAPY .................... 1378 
Hayes Converse, Teressa Ferraro, Daniel Jean, Laura Jones, Vikas Mendhiratta, Emily Naviasky, Mang Par, Thomas 
Rimlinger, Steven Southall, Jason Sprenkle, Pamela Abshire 
University of Maryland, United States  
 
3:45 PM 
HALL-EFFECT MAGNETIC TRACKING DEVICE FOR MAGNETIC RESONANCE IMAGING ........................ 1382 
Jean-Bapstiste Schell, Loic Cuvillon, Daniel Gounot, Elodie Breton, Jean-Baptiste Kammerer, Luc Hébrard, Michel de 
Mathelin 
Université de Strasbourg (CNRS), France 
 
4:00 PM 
BIOPSY ANALYSIS USING A QUADRUPLE INFRARED SENSOR ................................................................. 1386 
Valeria Fioravanti2, Emanuel Weber2, Sander van Den Driesche2, Michael Johannes Vellekoop2, Daniela Pucciarelli1, 
Heimo Breiteneder1, Christine Hafner1 
1
Medical University of Vienna, Austria; 

2
University of Bremen, Germany 

 
4:15 PM 
QUANTIFICATION OF EDEMA IN HUMAN BRAIN TISSUE BY DETERMINATION OF  
ELECTROMAGNETIC PARAMETERS ............................................................................................................... 1390 
Tobias Reinecke2, Lars Hagemeier1, Verena Schulte2, Michael Klintschar1, Stefan Zimmermann2 
1
Hannover Medical School, Germany; 

2
Leibniz University Hannover, Germany 

 
4:30 PM 
CHARACTERISATION OF RADIOLUMINESENCE BASED OPTICAL FIBRE DOSIMETER IN  
RADIOTHERAPY BEAM APPLICATIONS ......................................................................................................... 1394 
Peter Woulfe2,3, Sinead O'Keeffe3, Denis McCarthy3, Mark Grattan1, Alan Hounsell1, John Cronin2, Elfed Lewis3 
1
Belfast City Hospital, United Kingdom; 

2
Galway Clinic, Ireland; 

3
University of Limerick, Ireland  
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4:45 PM 
IDENTIFICATION OF DIFFERENT RESPIRATORY RATE BY A PIEZO POLYMER BASED NASAL  
SENSOR ............................................................................................................................................................... 1398 
Roopa G. Manjunatha, N. Ranjith, Y.V. Meghashree, Konandur Rajanna, D. Roy Mahapatra 
Indian Institute of Science, India 
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8:00 AM - 9:00 AM 
PLENARY – KEYNOTE – DR. KENNETH S. JOHNSON: BIOARGO: A GLOBAL SCALE CHEMICAL SENSOR 
NETWORK TO OBSERVE CARBON, OXYGEN, AND NITROGEN CYCLES IN THE OCEAN 
Maryland BC 
Session Chair: Yogesh Gianchandani 

 
8:00 AM 
BIOARGO: A GLOBAL SCALE CHEMICAL SENSOR NETWORK TO OBSERVE CARBON,  
OXYGEN, AND NITROGEN CYCLES IN THE OCEAN ...................................................................................... 1402 
Kenneth S. Johnson 
Monterey Bay Aquarium Research Institute, United States 
 

9:00 AM - 10:15 AM 
C1L-A: ELECTROCHEMICAL SENSORS 
Maryland F 
Session Chairs: Joannis Raptis, Babak Ziaie 

 
9:00 AM 
ACOUSTIC TWEEZERS: MANIPULATING PARTICLES, CELLS, AND ORGANISMS USING  
STANDING SURFACE ACOUSTIC WAVES (SSAW)  .......................................................................................N/A  
Tony Jun Huang 
Pennsylvania State University, United States 
 
9:30 AM 
MICROSTRUCTURING CONDUCTING POLYMERS AND MOLECULARLY IMPRINTED POLYMERS BY  
LIGHT-ACTIVATED ELECTROPOLYMERIZATION ON MICROMACHINED SILICON. APPLICATIONS IN 
ELECTROCHEMICAL SENSING ........................................................................................................................ 1404 
Elisabetta Mazzotta1, Cosimino Malitesta1, Salvo Surdo2, Giuseppe Barillaro2 
1
Università del Salento, Italy; 

2
Università di Pisa, Italy 

 
9:45 AM 
SCALE-DOWN EFFECTS: TOWARDS MINIATURIZATION OF AN ELECTROCHEMICAL SENSOR  
USING BIOMOLECULES .................................................................................................................................... 1408 
Faheng Zang, Xiao Zhu Fan, Konstantinos Gerasopoulos, Hadar Ben-Yoav, Adam Brown, James Culver, Reza 
Ghodssi 
University of Maryland, United States 
 
10:00 AM 
ULTRA-HIGH SCANNING SPEED CHEMICAL IMAGE SENSOR BASED ON LIGHT ADDRESSABLE 
POTENTIOMETRIC SENSOR WITH ANALOG MICRO-MIRROR ..................................................................... 1412 
Anirban Das, Tsung-Cheng Chen, Yi-Ting Lin, Chao-Sung Lai, Yuan-Hui Liao, Chia-Ming Yang 
Chang Gung University, Taiwan 
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9:00 AM - 10:15 AM 
C1L-B: POWER APPLICATIONS 
Maryland E 
Session Chairs: Mitsuhiro Shikida, Ruby Ghosh 

 
9:00 AM 
DEVELOPMENT OF A THIN-FILM THERMOCOUPLE MATRIX FOR IN-SITU TEMPERATURE  
MEASUREMENT IN A LITHIUM ION POUCH CELL .......................................................................................... 1416 
Nora Martiny2, Jan Geder2, Yuxi Wang2, Werner Kraus1, Andreas Jossen1 
1
Technical University of Munich, Germany; 

2
TUM CREATE, Singapore 

 
9:15 AM 
A FLUIDIC MICROENERGY GENERATOR ENABLED BY HYBRID NANOMATERIAL NANOFLUIDS ......... 1420 
Yuan He, Shiva Vasiraju, Long Que 
Louisiana Tech University, United States 
 
9:30 AM 
ACHIEVING MAXIMUM POWER EFFICIENCY OF A NOVEL RECTIFIER CHARGE PUMP BY IMPEDANCE 
MATCHING IN AN ENERGY HARVESTER SUITED FOR SELF-POWERED SENSORS ................................ 1424 
Paul C.-P. Chao, Chao-Te Chiang, Tzu-Chia Huang, Chun-Kai Chang 
National Chiao Tung University, Taiwan 
 
9:45 AM 
HIGH-VOLTAGE GENERATION USING A CMOS IMAGE SENSOR WITH DUAL PHOTO-SENSING  
AND ENERGY HARVESTING CAPABILITIES ................................................................................................... 1428 
Hsuan-Tsung Wang2, Walter Leon-Salas1 
1
Purdue University, United States; 

2
University of Missouri-Kansas City, United States 

 
10:00 AM 
A SELF-POWERED PHOTOSENSOR SWITCH DETECTS ONLY RISING EDGE OF INFRARED-LIGHT  
PULSE FOR WIRELESS ZERO-STANDBY-POWER WAKE-UP RECEIVER ................................................... 1432 
Fumiyasu Utsunomiya, Ami Tanaka, Takakuni Douseki 
Ritsumeikan University, Japan 
 

9:00 AM - 10:15 AM 
C1L-C: VISCOSITY, DENSITY AND FLOW SENSORS 
Maryland A 
Session Chair: Patrick Ruther 

 
9:00 AM 
EXPERIMENTAL AND THEORETICAL EVALUATION OF THE ACHIEVABLE ACCURACIES OF  
RESONATING VISCOSITY AND MASS DENSITY SENSORS .......................................................................... 1436 
Martin Heinisch, Thomas Voglhuber-Brunnmaier, Erwin K. Reichel, Bernhard Jakoby 
Johannes Kepler University, Austria 

 
9:15 AM 
VISCOSITY AND DENSITY SENSOR PRINCIPLE BASED ON DIAMAGNETIC LEVITATION USING  
PYROLYTIC GRAPHITE ..................................................................................................................................... 1440 
Stefan Clara, Hannes Antlinger, Wolfgang Hilber, Bernhard Jakoby 
Johannes Kepler University, Austria 
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9:30 AM 
MODELING APPROACHES FOR ELECTRODYNAMICALLY DRIVEN VISCOSITY AND MASS  
DENSITY SENSORS OPERATED IN THE KHZ RANGE AND EXPERIMENTAL VERIFICATIONS ................ 1444 
Martin Heinisch, Thomas Voglhuber-Brunnmaier, Erwin K. Reichel, Bernhard Jakoby 
Johannes Kepler University, Austria 
 
9:45 AM 
LOW PRESSURE SPHERICAL THERMAL ANEMOMETER FOR SPACE MISSIONS .................................... 1448 
Lukasz Kowalski, Vicente Jiménez, Manuel Domínguez-Pumar, Sergi Gorreta, Santiago Silvestre, Luis Castañer 
Universitat Politècnica de Catalunya (UPC), Spain 
 
10:00 AM 
A NEW METHOD FOR THE VELOCITY MEASUREMENT OF GAS-LIQUID TWO-PHASE FLOW ................. 1452 
Ying Zhou, Zhiyao Huang, Baoliang Wang, Haifeng Ji, Haiqing Li 
ZheJiang University, China 
 

9:00 AM - 10:15 AM 
C1L-D: OPTICAL IMAGING SENSORS 
Maryland D 
Session Chairs: John X.J. Zhang, Michiel Vellekoop 

 
9:00 AM 
TRENDS IN SMALL-FORMAT INFRARED ARRAY SENSORS ........................................................................ 1456 
Masafumi Kimata 
Ritsumeikan University, Japan 
 
9:30 AM 
A HIGH-SPEED POLAR-SYMMETRIC IMAGER FOR REAL-TIME CALIBRATION OF ROTATIONAL  
INERTIAL SENSORS........................................................................................................................................... 1460 
Ben Johnson, Changhyuk Lee, Sriram Sivaramakrishnan, Al Molnar 
Cornell University, United States 

 
9:45 AM 
A COMBINED TACTILE AND PROXIMITY SENSING EMPLOYING A COMPOUND-EYE CAMERA ............. 1464 
Kazuhiro Shimonomura, Hiroto Nakashima 
Ritsumeikan University, Japan 
 
10:00 AM 
CMOS SENSOR FOR SUN TRACKING ............................................................................................................. 1466 
Hongyi Wang2, Tao Luo1, Hongjiang Song1, Jennifer Blain Christen1 
1
Arizona State University, United States; 

2
Xi'an Jiaotong University, China 

 

9:00 AM - 10:15 AM 
C1L-E: WIRELESS SENSOR NETWORKS FOR TARGETS & OBJECTS 
Watertable ABC 
Session Chairs: Geoffrey Cranch, Tracie Severson 

 
9:30 AM 
ITERATIVE INTERFERENCE MANAGEMENT IN CODED PASSIVE WIRELESS SENSORS ........................ 1470 
Ali Abedi2, Kristen Zyck1 
1
University of Florida, United States; 

2
University of Maine, United States 
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9:45 AM 
DISTRIBUTED MULTI-TARGET SEARCH AND TRACK ASSIGNMENT USING CONSENSUS-BASED 
COORDINATION .................................................................................................................................................. 1474 
Tracie Severson, Derek Paley 
University of Maryland, United States 
 
10:00 AM 
TOWARDS A PERPETUAL WIRELESS SENSOR NODE ................................................................................. 1478 
Ariton Xhafa1, Bradford Campbell2, Srinath Hosur1 
1
Texas Instruments, Inc., United States; 

2
University of Michigan, United States 

 

9:00 AM - 10:15 AM 
C1L-F: MATERIALS & FABRICATION II 
Homeland 
Session Chairs: Tao Li, Eugene Hwang 

 
9:00 AM 
TITANIUM NITRIDE (TIN) AS A GATE MATERIAL IN BICMOS DEVICES FOR BIOMEDICAL  
IMPLANTS ........................................................................................................................................................... 1482 
Nishant Lawand2, Henk van Zeijl2, Paddy French2, Jeroen Briaire1, Johan Frijns1 
1
Leiden University Medical Centre, Netherlands; 

2
Delft University of Technology, Netherlands 

 
9:15 AM 
A CMOS-COMPATIBLE METAMATERIAL TO ENHANCE THE FRONT TO BACK RADIATION RATIO IN 
TERAHERTZ ANTENNA FOR SENSING APPLICATION .................................................................................. 1486 
Giuseppe Fiorentino, Waqas Syed, Fabio Santagata, Marco Spirito, Gregory Pandraud, Andrea Neto, Pasqualina M. 
Sarro, Aurele J.L. Adam 
Technische Universiteit Delft, Netherlands 
 
9:30 AM 
POLYCRYSTALLINE DIAMOND CIRCULAR RESONANT DIAPHRAGMS WITH LOW ONSET  
OF NONLINEAR RESPONSE ............................................................................................................................. 1490 
Andrew Barnes, Christian Zorman 
Case Western Reserve University, United States 
 
9:45 AM 
NOVEL IMPEDANCE MATCHING MATERIALS AND STRATEGIES FOR AIR-COUPLED  
PIEZOELECTRIC TRANSDUCERS .................................................................................................................... 1494 
Tomas Gómez Álvarez-Arenas, Luis Díez 
Spanish National Research Council (CSIC), Spain 
 
10:00 AM 
DESIGN AND IMPLEMENTATION OF COLLAGEN-BASED CAPACITIVE RELATIVE HUMIDITY  
SENSORS ............................................................................................................................................................ 1498 
Steven Shapardanis, Mathew Hudspeth, Tolga Kaya 
Central Michigan University, United States 
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10:15 AM - 12:15 PM 
C2P-G: CHEMICAL & GAS SENSORS V 
Poster Area - Baltimore AB 
Session Chairs: Giuseppe Barillaro, EH Yang 

 
N719-DYE SENSITIZED AMORPHOUS ZINC OXIDE FILMS FOR NO2 DETECTION UNDER  
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Ruhai Tian2, Suresh Regonda2, Serena Greene1, Gang Zhi3, Jiahuan Ding1, Walter Hu2 
1
Diagtronix Inc., United States; 

2
University of Texas at Dallas, United States; 

2
Global Foundry, United States; 

3
National 

Institute of Biological Sciences, China 
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DEVELOPMENT OF A LOW COST HEMIN BASED DISSOLVED OXYGEN SENSOR WITH  
ANTI-BIOFOULING COATING FOR WATER MONITORING ............................................................................ 1823 
Huan-Hsuan Hsu, P. Ravi Selvaganapathy 
McMaster University, Canada 
 
3:00 PM 
FREE-STANDING PARYLENE C THIN FILMS AS FLEXIBLE PH SENSING MEMBRANES .......................... 1827 
Tatiana Trantidou, Mehvesh Tariq, Yu-Chun Chang, Christofer Toumazou, Themistoklis Prodromakis 
Imperial College London, United Kingdom 
 

2:00 PM - 3:15 PM 
C3L-B: SENSOR APPLICATIONS FOR LIFE AND SOCIETY 
Maryland E 
Session Chairs: Geoffrey Cranch, Tao Li 
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RANDOM WALK AND LIGHTING CONTROL .................................................................................................... 1831 
Matthew Aldrich, Akash Badshah, Brian Mayton, Nan Zhao, Joseph Paradiso 
Massachusetts Institute of Technology, United States 
 
2:15 PM 
WIRELESS SENSOR NODE FOR BACKSCATTERING ELECTRICAL SIGNALS GENERATED BY  
PLANTS ............................................................................................................................................................... 1835 
Christos Konstantopoulos, Eleftherios Kampianakis, Eftichios Koutroulis, Aggelos Bletsas 
Technical University of Crete, Greece 
 
2:30 PM 
COTS-BASED STICK-ON ELECTRICITY METERS FOR BUILDING SUBMETERING .................................... 1839 
Michael Lorek2, Fabien Chraim2, Steven Lanzisera1, Kristofer Pister2 
1
Lawrence Berkeley National Laboratory, United States; 

2
University of California, Berkeley, United States 
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2:45 PM 
PARETO-OPTIMAL SIGNAL PROCESSING ON LOW-POWER MICROPROCESSORS ................................ 1843 
Peter Christ, Gregor Sievers, Julian Einhaus, Thorsten Jungeblut, Mario Porrmann, Ulrich Rückert 
Bielefeld University, Germany 
 
3:00 PM 
IMAGE SENSING SYSTEM FOR NAVIGATING VISUALLY IMPAIRED PEOPLE ........................................... 1847 
Thomas Gonnot, Jafar Saniie 
Illinois Institute of Technology, United States 
 

2:00 PM - 3:15 PM 
C3L-C: PHYSICAL SENSORS II 
Maryland A 
Session Chairs: Goutam Koley, Gaurav Bahl 

 
2:00 PM 
FATIGUE CRACK DETECTION OF CFRP COMPOSITE PRESSURE VESSEL USING  
MECHANOLUMINESCENT SENSOR ................................................................................................................. 1851 
Naohiro Ueno3, Chao-Nan Xu2,4, Shogo Watanabe1 
1
HyTReC, Japan; 

2
National Institute of Advanced Industrial Science and Technology (AIST), Japan; 

3
Saga University, 

Japan, 
4
Kyushu University 
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ELEMENT ............................................................................................................................................................. 1855 
Venkatram Pepakayala, Yogesh B. Gianchandani 
University of Michigan, United States 
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MULTI-POINT BEARING CAGE WIRELESS TEMPERATURE SENSOR ......................................................... 1859 
Amir Shahidi, Lokesh Gupta, Dimitrios Peroulis 
Purdue University, United States 
 
3:00 PM 
FABRICATION OF A SANDWICH TYPE THREE AXIS CAPACITIVE MEMS ACCELEROMETER ................ 1863 
Serdar Tez, Tayfun Akin 
Middle East Technical University, Turkey 
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C3L-D: OPTICAL SENSORS ON SILICON 
Maryland D 
Session Chair: Michael Shur 
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SILICON PHOTOMULTIPLIER TECHNOLOGY FOR LOW-LIGHT INTENSITY DETECTION .........................N/A
Massimo Mazzillo, Ferenc Nagy, Delfo Sanfilippo, Giusy Valvo, Beatrice Carbone, Angelo Piana, Giorgio Fallica 
STMicroelectronics, Italy 
 
2:15 PM 
A NEW POSITION-SENSITIVE SILICON PHOTOMULTIPLIER WITH SUBMILLIMETER  
SPATIAL RESOLUTION FOR PHOTON-CLUSTER IDENTIFICATION ............................................................ 1871 
Ilaria Sacco2, Peter Fischer2, Alberto Gola1, Claudio Piemonte1 
1
Fondazione Bruno Kessler, Italy; 

2
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EMISSION SENSOR ............................................................................................................................................ 1875 
Sotaro Tachibana, Masashi Ohkawa, Takashi Sato 
Niigata University, Japan 
 
2:45 PM 
OPTICAL SPECTRAL RESPONSE FOR RELATIVE HUMIDITY MEASURED WITH  
POLYVINYLPYRROLIDONE-COATED MACH-ZEHNDER INTERFEROMETER ............................................. 1879 
Myoung Jin Kim, Eun Joo Jung, Woo Jin Lee, Sung Hwan Hwang, Byung Sup Rho 
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1
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2
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2:00 PM 
DIRECT DETECTION OF ADENOVIRUS IN ENVIRONMENTAL WASTE WATERS BY PORTABLE  
OPTICAL FIBER SENSOR PLATFORM ............................................................................................................. 1887 
Nimet Yildirim1, Dan Li2, Feng Long2, April Gu1 
1
Northeastern University, United States; 

2
Tsinghua University, China 
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MICROPHONE ..................................................................................................................................................... 1892 
Jamel Nebhen2, Eric Savary2, Wenceslas Rahajandraibe2, Christian Dufaza2, Stephane Meillère2, E. Kussener2, Herve 
Barthelémy2, J. Czarny1, Arnaud Walther1 
1
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2
 Aix Marseille University, France 
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Itziar Gonzalez1, Victor Acosta1, Maria Tijero3, Javier Berganzo3, Adela Castillejo2, Jose Luis Soto2, Alain Martin4, 
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1
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2
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3
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Sangkil Kim2, James Cooper2, Manos Tentzeris2, Robert Herre1, Sijia Gu3, Tuami Lasri3 
1
Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 

2
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TRICHLOROETHYLENE IN WATER .................................................................................................................. 1904 
Harikrishnan Jayamohan, York Smith, Bruce Gale, Manoranjan Misra, Swomitra Mohanty 
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2:00 PM - 3:15 PM 
C3L-F: HARVESTING & CONVERTERS 
Homeland 
Session Chairs: Christopher Salthouse, Christian Zorman 

 
2:00 PM 
A MULTI-ANODE PAPER-BASED MICROBIAL FUEL CELL FOR DISPOSABLE BIOSENSORS ................. 1908 
Arwa Fraiwan, Seokheun Choi 
Binghamton University, United States 
 
2:15 PM 
AN ULTRA-LOW-POWER ACTIVE AC-DC CMOS CONVERTER FOR SUB-1V INTEGRATED ENERGY 
HARVESTING APPLICATIONS .......................................................................................................................... 1912 
Abdalrahman Sayed Herbawi, Oliver Paul, Tzeno Galchev 
University of Freiburg, Germany 
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PERFORMANCE METRICS FOR THERMOELECTRIC ENERGY HARVESTING STUDIED  
USING A NOVEL PLANAR 65 NM SILICON CMOS-BASED THERMOPILE ................................................... 1916 
Hal Edwards, Jeff Debord, Toan Tran, Dave Freeman, Ken Maggio 
Texas Instruments, Inc., United States 
 
2:45 PM 
SCHEME FOR IMPROVED INTEGRATION AND LIFETIME FOR PIEZOELECTRIC ENERGY  
HARVESTERS ..................................................................................................................................................... 1920 
Alwyn Elliott1, James Dicken1, Lindsay Miller2, Paul Wright2, Paul Mitcheson1 
1
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2
University of California, Berkeley, United States 
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USING SOIL ENERGY ......................................................................................................................................... 1924 
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1
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1
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Los Alamos National Laboratory, United States 



lxiv 
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ENERGY HARVESTERS ..................................................................................................................................... 1952 
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2
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DOPED POLYMER NANOCOMPOSITES .......................................................................................................... 1964 
Ganapathy Kumar, Satish Mahajan 
Tennessee Technological University, United States 
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DELTA-SIGMA MODULATOR ............................................................................................................................ 1967 
Kenji Michimata, Hiroaki Kotani, Tatsuro Watanabe, Hiroaki Funayama, Shin Murakami, Kazuhiko Shimomura, Takao 
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4:45 PM 
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2
Indian Institute of Technology Kharagpur, India 

 

 

 




