
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP08ISA-PRT 

978-1-4244-2744-4 

2008 17th IEEE International 

Symposium on the Applications of 

Ferroelectrics 

 
 

Santa Fe, New Mexico 

23 – 28 February 2008 

 



TABLE OF CONTENTS 
 
 
 

Size Effect of Barium Titanate and MLCCs in the Next Generation .............................................................1
T. Tsurumi, T. Hoshina, K. Takizawa, H. Kakemoto 

 

Stability of Ni Electrodes and Ni-BaTiO3 Interface Evolution in Ultrathin BME MLCCs ..........................3
A. V. Polotai, D. P. Shay, G.-Y. Yang, E. C. Dickey, C. A. Randall 

 

Local Structure Analysis of Ca in Ba1-xCaxTiO3 Ceramics .............................................................................5
K. Yasukawa, M. Tanaka, Y. Azuma 

 

Structural and Dielectric Properties of BaTiO3 - BiScO3 Ceramics ...............................................................9
H. Ogihara, C. A. Randall, S. Trolier-McKinstry 

 

Effect of Sintering Temperature on Dielectric Properties of Tungsten Doped Barium 

Titanate ..............................................................................................................................................................13
Sheela Devi, Sameer Jain, A. K. Jha 

 

Dielectric Behavior in the BiScO3-BaTiO3-(K1/2Bi1/2)TiO3 Ternary System ................................................18
J. B. Lim, S. J. Zhang, N. C. Kim, T. R. Shrout 

 

Phase Transitions and Dielectric Properties in Bi(Zn1/2Ti1/2)O3-ABO3 Perovskite Solid 

Solutions .............................................................................................................................................................20
Chien-Chih Huang, David P. Cann 

 

Electrical Properties of Ferroelectric Sr0.5Ba0.5Nb2O6 Ceramic Materials Synthesized by 

Different Techniques.........................................................................................................................................23
A. R. Kulkarni, P. K. Patro, S. M. Gupta, C. S. Harendranath 

 

Synthesis and Characterization of Vanadium Doped SrBi2Nb2O9 Ferroelectric Ceramics .......................27
Sameer Jain, Prasun Ganguly, A. K. Jha 

 

Structural, Dielectric and Electrical Studies of Ba5SmTi3Nb7O30 Ferroelectric Ceramics.........................31
Prasun Ganguly, Sameer Jain, A. K. Jha, K. L. Deori 

 

Decomposition Kinetics of CaCu3Ti4O12 .........................................................................................................35
S. Kwon, N. Triamnak, D. P. Cann 

 

Effects of CaO Addition on PTCR Properties and Room Temperature Resistance of Ho-

doped (Ba,Sr)TiO3.............................................................................................................................................39
Soo Kyong Jo, Young Ho Han 

 

Study of Phase Transition in Ba(Zr0.05Ti0.95)O3 System Modified by Mg2+.................................................41
Carlos Bender, Aris Quintana Nedelcos, Jess Mara Siqueiros Beltrones, Abel Fundora Cruz 

 

Electrical Properties and Diffuse Phase Transition of the Sr0.3-3y/2LayBa0.7Nb2O6 Ceramic 

System ................................................................................................................................................................42
J. A. Luna-Lopez, J. Portelles, O. Raymond, J. M. Siqueiros 

 

Effects on the Dielectric and Ferroelectric Properties of an O2 Atmosphere During 

Sintering of Pb(Fe0.5Nb0.5)O3 Ceramics ...........................................................................................................45
Joan Farr, Reynaldo Font-Hern, Lourdes Mestres-Vila, Mara Luisa Martnez-Sarrin, Oscar 
Raymond Herrera 

 

Investigation of Effect of MgTiO3 Modification on Structure and Dielectric Properties of 

(Ba0.6,Sr0.4)TiO3 Ceramics.................................................................................................................................46
Li Ngai Wing, Lu Sheng Bo, Xu Zheng Kui 

 

Dielectric and Raman Studies of La Modified Lead Scandium Niobate Ceramics .....................................47
Margarita Correa, A. Kumar, R. S. Katiyar 

 



Structural, Dielectric, Electric, and Ferroelectric Properties of Different Routes Derived of 

Ba1-xSrxTiO3 (BSTO) Ceramic .........................................................................................................................49
Ricardo Martinez Valdes, Ratnakar Palai, R. S. Katiyar 

 

Room Temperature Resistivities and PTCR Properties of Erdoped (Ba,Sr,Ca)TiO3.................................54
Ji Ae Lee, Young Ho Han 

 

Effects of CaO and SrO Addition on PTCR Properties and Room Temperature 

Resistances of Ho-doped BaTiO3 .....................................................................................................................56
Young Ho Han, Soo Kyong Jo 

 

A New Relaxor Ferroelectric System of (1-x)BaTiO3-xBiAlO3 Solid Solution.............................................57
Huichun Yu, Zuo-Guang Ye 

 

Dielectric Properties and Microstructure of CaCu3Ti4-XMnxO12 Ceramics .................................................59
W. Makcharoen, J. Tontrakoon, P. Thavornyutikarn, D. P. Cann, T. Tunkasiri 

 

Phase Formation and Dielectric Properties of Ba(Zn1/3Nb2/3)0.75Ti0.25O3 Ceramic ......................................61
P. Ketsuwan, C. C. Huang, S. Ananta, R. Yimnirun, D. P. Cann 

 

High Speed Piezo Force Microscopy: Nanoscale and Nanosecond Direct Observations of 

Domain Switching .............................................................................................................................................63
R. Nath, N. Polomoff, J. Bosse, Y. H. Chu, R. Ramesh, B. D. Huey 

 

Local Polarization Dynamics in Chemical Solution Deposited PZT Capacitors by 

Switching Spectroscopy PFM...........................................................................................................................65
K. Seal, P. Bintachitt, S. Jesse, A. Morozovska, A. P. Baddorf, S. Trolier-McKinstry, S. V. Kalinin 

 

CH003: Stability of Nanodots in Ferroelectric Thin Films............................................................................69
N. Balke, P. Yu, L.-P. Wang, R. Ramesh 

 

High-Oxygen-Pressure Crystal Growth of Ferroelectric Bi4Ti3O12 and (Bi,Na)TiO3 Single 

Crystals ..............................................................................................................................................................71
Yuji Noguchi, Kastuya Yamamoto, Yuuki Kitanaka, Muneyasu Suzuki, Masaru Miyayama 

 

Electric Field-Induced Phase Transitions in Ferroelectric Oxides: An in situ TEM Study 

(Invited)..............................................................................................................................................................73
X. Tan, W. Qu 

 

Research on Phase Transition Properties of Ferroelectric Ceramics under Hydrostatic, 

Temperature and DC Bias Coupling ...............................................................................................................75
Zhuo Xu, Yujun Feng, Xi Yao 

 

Time-resolved Characterization of Domain Switching in Ferroelectrics Using X-ray and 

Neutron Diffraction...........................................................................................................................................76
J. L. Jones, A. Pramanick, J. E. Daniels 

 

Time-resolved Measurement of Structural Changes in Lead Zirconate Titanate Ceramics 

Under Cyclic Electric Fields.............................................................................................................................78
Abhijit Pramanick, Juan C. Nino, Jacob L. Jones 

 

Relationship Between Defects and the Dielectric and Transport Properties of SrTiO3 Thin 

Films ...................................................................................................................................................................82
J. Son, J. Cagnon, N. H. Finstrom, D. S. Boesch, J. W. Lu, S. Stemmer 

 

(Paper CH011) Effect of Strain, Microstructure, and Interfaces on Tunability and 

Relaxor-Like Dielectric Behavior in Barium Strontium Titanate Thin-Films ............................................84
Ricardo J. Zednik, Paul C. McIntyre, John D. Baniecki, Masatoshi Ishii, Kazuaki Kurihara 

 

Oxygen Vacancies in SrTiO3 ............................................................................................................................86
Euiyoung Choi, Joho Kim, Doduc Cuong, Jaichan Le 

 



Comprehensive Linkage of Defect Equilibrium and Phase Equilibria through Ferroelectric 

Transition Behavior in BaTiO3-based Dielectrics ..........................................................................................88
Soonil Lee, Zi-Kui Liu, Clive A. Randall 

 

Mechanisms of Aging in Ferroelectrics: The Orientation of Dipoles versus the Charge 

Drift ....................................................................................................................................................................89
M. I. Morozov, D. C. Lupascu, D. Damjanovic 

 

CH015: Current-voltage Characteristics for PZT Ceramics ........................................................................91
N. Balke, T. Granzow, J. Rödel 

 

A Reliability Study on High-breakdown Integrated Ferroelectric Capacitors............................................93
A. L. Roest, K. Reimann, L. Van Leuken-Peters, M. Klee, R. Mauczok, W. Keur 

 

Effect Of Adsorbate- Surface Interactions On The Electrical Properties Of Bst Capacitors 

For Voltage Tunable Device Applications.......................................................................................................95
J. D. Baniecki, K. Yamanaka, K. Kurihara, M. Ishii 

 

Band Gap Energy of Perovskite Structured ABO3 Compounds...................................................................96
Soonil Lee, William H. Woodford, Clive A. Randall 

 

Capacitance of Thin Ferroelectric Films Obtained with Different Methods ...............................................97
Huadong Li, Guru Subramanyam, Jiadong Wang 

 

Atomic Scale Investigations of Ferroelectricity in Perovskite Thin Films .................................................100
M. F. Chisholm, H. N. Lee, K. Van Benthem 

 

Role of Interface on Structure and Properties of Epitaxial Ferroelectric Thin Films ..............................102
Xiaoqing Pan 

 

CH022: Behaviour of Ferroelectrics Influenced by Nanoscale Morphology .............................................103
A. Schilling, L-W Chang, M. McMillen, M. Saad, G. Catalan, R. M. Bowman, J. F. Scott, J. M. Gregg 

 

Domain Formation in Lead Titanate Ferroelectric Thin Films ..................................................................105
Sriram Venkatesan, B. J. Kooi, J. Th. M. De Hosson, A. H. G. Vlooswijk, B. Noheda 

 

Spontaneous Ordering, Strain Control and Mutlifunctionality in Vertical Nanocomposite 

Heteroepitaxial Films......................................................................................................................................109
J. L. Macmanus-Driscoll, A. Fouchet, P. Zerrer, R. Yu, H. Wang, H. Yang, J. Yoon, Q. X. Jia 

 

Cation and Dipole Order in Ferroelectric Perovskite Oxides .....................................................................111
X. Tan, D. White, X. Zhao 

 

CH027...............................................................................................................................................................113
Y. Han, I. M. Reaney, R. Johnson, M. B. Telli, D. S. Tinberg, I. Levin, S. Trolier-McKinstry 

 

CH028...............................................................................................................................................................115
Dan Liu, Sang H. Yoon, Bo Zhou, Barton C. Prorok, Dong-Joo Kim 

 

CH029...............................................................................................................................................................118
H. S. Craft, E. A. Paisley, M. D. Losego, J-P. Maria 

 

A Visualization Tool for Material Property Anisotropy: Representational Surfaces  

of 3
rd

-Rank Tensors.........................................................................................................................................120
J. L. Jones, J. C. Nino 

 

Paper ID Number CH031 Role of Misfit Dislocations in Ferroelectric Thin films....................................122
M. Arredondo, V. Nagarajan, A. Petraru, H. Kohlstedt, M. Saunders, N. D. Browning 

 

Thin Film Battery Recharging from Micropower Energy Harvesting Sources ........................................126
Chris Townsend, David Churchill, Jake Galbreath, Mike Hamel, Steve Arms 

 

Energy Harvesting Systems Using Piezo-electric MFCs..............................................................................127
Thomas Daue, Jan Kunzmann 

 



Piezoelectric Microgenerator – Current Status, Challenges, and Applications.........................................128
Hyunuk Kim, Shashank Priya 

 

EH004 ...............................................................................................................................................................130
Dong-Joo Kim, Dongna Shen, Jung-Hyun Park, Jyoti Ajitsaria, Song-Yul Choe 

 

Combining Energy Harvesting and Power Management for a Complete Wireless Sensor 

Power Solution.................................................................................................................................................134
Charles D. E. Lakeman, Patrick F. Fleig, John T. Trainor, Mark A. Fuge 

 

Control of Piezoelectric Energy Harvesting Characteristics via the Materials Properties or 

Geometry Modification...................................................................................................................................136
Seok-Jin Yoon, Hyung-Chan Kim, Dae-Yong Jeon, Hyun-Jai Kim 

 

Energy Harvesting for Sensor Networks.......................................................................................................137
S. Behrens, J. Davidson 

 

EH009 ...............................................................................................................................................................139
Vinod R. Challa, M. G. Prasad, Frank T. Fisher 

 

Paper ID Number EH010 ...............................................................................................................................141
William P. Robbins, Dustin Morris, Ivan Marusic, Todd O. Novak 

 

Growth and Mechanical Properties of PMN-PT single crystal...................................................................143
Sang-Goo Lee 

 

Piezoelectric Power Generation using Bimorph Actuator...........................................................................144
Jonghoo Paik, Changil Kim, Youngjin Lee 

 

Energy Harvesting from Small Unmmaned Air Vehicles............................................................................145
S. R. Anton, A Erturk, D. J. Inman 

 

Structural, Dielectric, Electric, and Ferroelectric Properties of Different Routes Derived of 

Ba1-xSrxTiO3 (BSTO) Ceramic .......................................................................................................................147
Ricardo Martinez Valdes, Ratnakar Palai, R. S. Katiyar 

 

Optimized Thermoelectrics for Energy Harvesting Applications...............................................................151
Jim Bierschenk 

 

Passive Magnetic Coupling to Enhance Piezoelectric Cantilever Response in Energy 

Scavenging Applications .................................................................................................................................155
Ji-Tzuoh Lin, Walter Jones, Bruce Alphenaar, Yang Xu, Deirdre Alphenaar 

 

High Power Density Magnetoelectric Energy Harvester .............................................................................157
Shuxiang Dong, J. Zhai, J. F. Li, D. Viehland, S. Priya 

 

Multiple Exciton Generation in Semiconductor Quantum Dots and Novel Molecules: 

Applications to Third Generation Solar Photon Conversion: .....................................................................159
A. J. Nozik 

 

Warfighter Photovoltaics Update ..................................................................................................................161
B. Decristofano 

 

Transparent Conducting Oxide Development for Electronics Applications..............................................162
J. D. Perkins, J. J. Berry, M. F. A. M. Van Hest, A. N. Cavendor, A. J. Leenheer, R. P. O'Hayre, D. S. 
Ginley 

 

Oxide Nanowire Arrays for Hybrid Solar Cells ...........................................................................................164
K. P. Musselman, J. L. Macmanus-Driscoll, D. Iza, L. Schmidt-Mende 

 

Dielectric Imaging and its Frequency Dependence of Dielectric Device Using Non-Contact 

State Microwave Probe ...................................................................................................................................166
H. Kakemoto, J. Li, T. Hoshima, T. Tsurumi 

 



Paper ID EH024: Modeling and Experimental Verification of Geometry Effects on 

Piezoelectric Energy Harvesters ....................................................................................................................168
T. Reissman, J. M. Dietl, E. Garcia 

 

The Challenges and Directions for the Mass-Production of Highly-Reliable, High-Density 

1T1C FRAM ....................................................................................................................................................170
Y. M. Kang, S. Y. Lee 

 

Reliability Characterization of a Ferroelectric Random Access Memory Embedded within 

130nm CMOS ..................................................................................................................................................172
J. A. Rodriquez, K. A. Remack, J. Gertas, K. Boku, K. R. Udayakumar, S. R. Summerfelt, G. Shinn, A. 
Haider, S. Madan, H. McAdams, T. S. Moise, R. Bailey, J. Eliason, M. Depner, D. Kim, P. Staubs 

 

Composite Bitmap Visualization Techniques for Advanced Ferroelectric Memories ..............................174
J. Eliason, P. Staubs, J. Groat, J. Rodriguez 

 

A Methodology to Characterize Device-level Endurance in 1T1C (1-Transistor and 1-

Capacitor) FRAM ...........................................................................................................................................178
W. S. Ahn, D. J. Jung, Y. K. Hong, H. H. Kim, Y. M. Kang, S. K. Kang, H. S. Kim, J-. H. Kim, W. W. 
Jung, J. Y. Jung, H. K. Ko, D. Y. Choi, S. Y. Kim, E. S. Lee, J. Y. Kang, C. Wei, S. Y, Lee, K. H. A, H. 
S. Jung 

 

Ferroelectric SPICE Model, Testing and Fitting..........................................................................................182
S. R. Summerfelt, J. R. Rodriguez, H. P. Adams 

 

Production Manufacturing of PZT-based Devices: Plasma Etch Process Optimization and 

Results for PZT used as a Ferroelectric, as a High k Dielectric, and as a Piezoelectric 

Material............................................................................................................................................................183
P. F. Werbaneth 

 

Development of Mass Production System and Process for Ferroelectric Thin Films ...............................185
K. Suu 

 

Invited Paper FR008 Embedded Ferroelectric Memory for RFID Tag Applications ..............................187
G. F. Derbenwick 

 

1 Tbit/inch
2
 Very High-density Recording in Polycrystalline PZT/SRO/SiO2/Si Thin Film ....................189

K. Fujimoto, T. Kawano, A. Onoe, M. Tamura, M. Umeda, M. Toda 
 

FR010 ...............................................................................................................................................................191
M. Tranchero, C. Sansoè 

 

FR011: Issues in Commercializing Thin Ferroelectric Films......................................................................193
J. T. Evans, C. E. Montross 

 

P(VDF-TrFE) Ferroelectrics: Integration in Hybrid and Thin-Film Memories .......................................196
M. O. Thompson, C. Lew, J. Carlsson, P. Brahms 

 

Ferroelectric Control of Ferromagnetism in Diluted Magnetic Semiconductors ......................................197
I. Stolichnov, S. W. E. Riester, H. J. Trodahl, N. Setter , A. W. Rushforth, K. W. Edmonds, R. P. 
Campion, C. T. Foxon, B. L. Gallagher, T. Jungwirth 

 

Uncooled Thermal Imaging with Thin-Film Ferroelectric Detectors.........................................................199
H. R. Beratan, C. M. Hanson, D. L. Arbuthnot 

 

Integrated 32 × 32 Pyroelectric IR Sensor Array in nMOS/JFET Circuitry using Highly 

(001) Oriented PZT Thin Films on Epitaxial gamma-Al2O3/Si Substrates ................................................200
N. Kawazu, K. Kikuchi, D. Akai, K. Sawada, M. Ishida 

 

FR016: Constructing a Pyroelectric/Piezoelectric Sensor using a PNZT Capacitor.................................202
J. T. Evans, B. C. Howard 

 



Electrical Properties of Pb(Zr,Ti)O3/CeO2/Si MFIS Structure Fabricated by Chemical 

Mechanical Polishing (CMP) Damascene Process........................................................................................206
N. Kim, P. Ko, W. Lee 

 

Polishing Damages to Electrical Properties of BLT Thin Film Capacitors Fabricated by 

Damascene Process of Chemical Mechanical Polishing ...............................................................................208
N. Kim, P. Jung, P. Ko. W. Lee 

 

HP001: Piezoelectric Ceramics for Explosively-Driven High Voltage RF Pulse Generation ...................210
B. A. Bender, E. P. Gorzkowski, M. Pan 

 

Dielectric Performances of Antiferroelectric Ceramics and Application to Capacitors...........................212
Y. J. Feng, Z. Xu, X. Y. Wei 

 

Ceramic-Polymer Composite for High Energy Density Capacitors ...........................................................214
Slenes, R. Delafuente, N. Berg, J. Borchardt, J. Alexander 

 

Induced Anisotropy in Electrically Modified Polymer/Ceramic Nanocomposites ....................................215
V. Tomer, J. Kostelnick, G. Polizos, E. Manias, C. A. Randall 

 

Barium Titanate-Polymer Composites Produced via Directional Freezing ...............................................219
E. P. Gorzkowski, M. Pan 

 

Paper ID: HP006 .............................................................................................................................................221
X. Shan, P. Wu, Y. Cheng 

 

HP007 Modeling Permittivity and Conductivity Contrast on Electric Energy Storage 

Properties of Dielectric Composites...............................................................................................................223
X. Lu, R. W. Schwartz, W. Huebner 

 

Modeling of Electric Field Distribution and its Corelation with Breakdown Strength in 

Diphasic Dielectrics .........................................................................................................................................227
S. K. Patil, M. Y. Koledintseva, R. W. Schwartz, W. Huebner 

 

Glass Ceramics with Ferroelectric Crystalline Phases.................................................................................229
M. Letz, M. J. Davis, B. Hoppe 

 

Glass Ceramic Dielectrics: Energy Storage and Breakdown ......................................................................231
B. Rangarajan, T. R. Shrout, M. T. Lanagan 

 

Dielectric Characteristics of Ca(1-x)ZnxLa4Ti5O17 Ceramics at Microwave Frequencies...........................233
Y. Chen, J. Tsai 

 

Investigation of (Ba,Sr)TiO3 Based Thick Films Prepared by Inkjet Printing..........................................234
Y. Sakai, T. Futakuchi, M. Adachi 

 

Piezoelectric Resonance Enhanced Optical Transmission at Microwave Frequencies .............................236
R. Guo, H. Liu, W. Jemison, A. S. Bhalla 

 

MI004 Miniaturised, High Performance Ferroelectric and Piezoelectric Thin Film Devices ..................237
M. Klee, W. Keur, R. Mauczok, H. Van Esch, M. De Wild, J. Liu, A. Roest, K. Reimann, C. Renders, 
L. Peters, M. P. J. Tiggelman, O. Wunnicke, K. Neumann 

 

Science and Technology of Piezoelectric/Diamond Heterostructures for Monolithically 

Integrated High Performance MEMS/NEMS/CMOS Devices....................................................................241
O. Auciello, A. V. Sumant, J. Hiller, B. Kabius, Z. Ma, S. Srinivasan 

 

Piezoelectric RF MEMS Switches and Phase ShiftersÜ ..............................................................................244
R. Polcawich, D. Judy, J. Pulskamp, S. Trolier-McKinstry, M. Dubey 

 

MI007: Galvanic Piezoelectric RF MEMS Switches ....................................................................................245
O. Wunnicke, M. Klee, K. Reimann, C. Renders, H. Van Esch, W. Keur, J. Zhao, M. De Wild, A. 
Roest 

 



PZT Thin Films for RF MEMS Applications ...............................................................................................247
R. G. Polcawich, J. Pulskamp, D. Judy, R. Kaul, H. Chandrahalim, S. Bhave, M. Dubey 

 

Ceramic Dielectric Materials for Microwave Resonator Arrays ................................................................249
M. T. Lanagan, K. Rajab, D. K. Kwon, G. Semouchkin, E. Semouchkina, M. Iwasaki 

 

Dielectric Imaging and its Frequency Dependence of Dielectric Device Using Non-Contact 

State Microwave Probe and FT Image Refinement .....................................................................................251
H. Kakemoto, J. Li, T. Tsurumi 

 

Bismuth Niobate Glass-ceramics for Dielectrically-loaded Microwave Antenna 

Applications .....................................................................................................................................................252
M. Mirsaneh, B. Zalinska, O. P. Leisten, I. M. Reaney 

 

Broadband Permittivity Measurements of Thin-Film Ferroelectrics to 40 GHz ......................................253
N. D. Orloff, J. C. Booth, M. Murakami, I. Takeuchi 

 

Tunable Dielectrics for Microwave Applications .........................................................................................255
A. Giere, Y. Zheng, H. Maune, M. Sazegar, F. Paul, X. Zhou, J. R. Binder, S. Muller, R. Jakoby 

 

Microwave Tunable devices Based on Patterned Ferroelectric Thin Film ................................................257
C. K. Ong, P. Wang 

 

An Enabling Material Design To Promote Highly Tunable, Low Loss, Performance 

Consistent BST Thin Films For Tunable Device Applications....................................................................261
M. W. Cole, E. Ngo, S. Hirsch, S. Zhong, S. P. Alpay 

 

Integrated BST Capacitors and PZT Actuators in Tunable MW applications .........................................262
U. Boettger, A. Hennings, C. Kuegeler, R. Waser 

 

MI017 - Integrated Microwave Frequency Tunable Bandpass Filter using Barium 

Strontium Titanate Varactors ........................................................................................................................264
P. G. Lam, Z. Feng, V. Haridasan, M. B. Steer, A. I. Kingon, J. P. Maria 

 

Nonlinear Effects in Thin-Film Ferroelectric Transmission Lines at Microwave 

Frequencies ......................................................................................................................................................266
J. C. Booth, N. D. Orloff, J. M. Maten 

 

Ferroelectric Based Technologies for High Power RF and Accelerator Applications ..............................268
A. Kanareykin, S. Kazakov, E. Nansheva, A. Tagantsev, V. Yakovlev 

 

Highly Epitaxial Ferroelectric Thin Films with Optimized Dielectric Properties.....................................269
C. L. Chen 

 

Size and Pressure Effect on the Phase Transition of BaTiO3 Nanoceramics .............................................270
J. Zhu, S. Lin, C. Jin 

 

Complexity in the Phase Diagram of Ferroelectric Perovskites..................................................................274
A. Bussmann-Holder, A. R. Bishop 

 

Phenomenological Analysis for Intrinsic Properties of Nonstoichiometric BaTiO3 ..................................275
S. Lee, G. A. Rossetti Jr., Z. Liu, C. A. Randall 

 

Modeling of Graded and Multilayer Ferroelectrics: Dielectric and Piezoelectric Response ....................278
S. P. Alpay 

 

Size Effect in Metal/ferroelectric/metal Heterostructures: Depolarizing Effect Vs. Short-

range Coupling ................................................................................................................................................282
A. K. Tagantsev, G. Gerra, N. Setter 

 

Influence of Dielectric Relaxation on Thermal Electrical Characteristics of Sr-TiO3 Thin 

Films with Pt Electrodes .................................................................................................................................283
J. Son, S. Stemmer 

 



Finite Size Effects in Ferroelectric Nanocrystals: Myths & Facts ..............................................................284
E. K. Akdogan, A. Safari 

 

Electrocaloric Response of the Ferroelectrics...............................................................................................286
G. Akcay, S. P. Alpay, J. V. Mantese, G. A. Rosetti, J. F. Scott 

 

Enhancement of the Giant Electromechanical Response in Relaxor Ferroelectrics Due to 

the Critical Point Proximity ...........................................................................................................................290
Z. Kutnjak, R. Blinc 

 

Fourth and Sixth Order Nonlinear Permittivity and Thermodynamics of Tunability in 

0.9Pb(Mg1/3,Nb2/3)O3•0.1PbTiO3 and Ba(Ti0.85,Sn0.05)O3 Paraelectric Ceramics ........................................292
E. K. Akdogan, A. Safari 

 

MO011: Model Study for Tunable Mechanism in Ferroelectrics ...............................................................294
X. Wei, X. Yao 

 

Theoretical Study of Quantum Effect on Ferroelectric Transition in 
18

O-Isotope 

Exchanged SrTiO3...........................................................................................................................................296
S. E. M. Tchouobiap, H. Mashiyama 

 

Strain Tunability of Spontaneous Polarization and Enhanced Ferroelectric Properties in 

Epitaxial (001) BiFeO3 Thin Films.................................................................................................................298
H. W. Jang, S. H. Baek, D. Ortiz, C. M. Folkman, R. R. Das, Y. H. Chu, J. X. Zhang, V. 
Vaithyanathan, S. Choudhury, Y. B. Chen, X. Q. Pan, D. G. Schlom, L. Q. Chen, R. Ramesh, C. B. 
Eom 

 

Adsorption-Controlled Growth of BiFeO3 by MBE and Integration with Wide Band Gap 

Semiconductors ...............................................................................................................................................301
J. F. Ihlefeld, W. Tian, Z. K. Liu, W. A. Doolittle, M. Bernhagen, P. Reiche, R. Uecker, R. Ramesh, D. 
G. Schlom 

 

Phonon Anomalies in Multiferroic BiFeO3 Epitaxial Thin Films with Rhombohedral (R3c) 

Symmetry .........................................................................................................................................................303
M. K. Singh, S. Dussan, R. S. Katiyar 

 

Temperature-dependent leakage mechanisms of BiFeO3 films...................................................................305
H. Yang, M. Jain, H. Zhou, H. M. Luo, Q. X. Jia 

 

Fabrication of BiFeO3 Capacitor Structures with Reduced Leakage Current..........................................306
N. M. Murari, A. Kumar, R. Thomas, R. S. Katiyar 

 

Heterovalent A-site Doping of Multiferroic BiFeO3.....................................................................................309
V. A. Khomchenko, N. A. Sobolev, M. Kopcewicz, M. Maglione, Y. G. Pogorelov 

 

Raman Spectroscopy and Magnetoelectric Properties of Laser Ablated La and Cr Doped 

BiFeO3 Thin Films...........................................................................................................................................310
R. Palai, R. M. Valdes, S. P. Pavunny, R. S. Katiyar 

 

Polarized Raman Scattering of Multiferroic BiFeO3 Single Domian Crystal and Thin Film ..................311
R. Palai, H. S. Schmid, R. S. Katiyar 

 

Structure-Property Relations in Multifunctional Bismuth Ferrite - Lead Titanate .................................315
A. J. Bell, T. P. Comyn, M. A. Khan, T. Stevenson, T. Burnett 

 

Response Surface Measurement for BiFeO3-CoFe2O4 Multiferroic Nanocomposite ................................317
B. E. Piccone, J. E. Blendell, R. E. Garcia 

 

Structure and Properties of Magnetically Ordered Ferroelectric and Relaxor Systems ..........................320
Z. Ye, W. Zhu, L. Feng 

 

Pb(Fe2/3W1/3)O3-Based Oxides with Cation Order: An Innovative Approach for 

Multiferroic Compounds ................................................................................................................................322
X. Tan, R. Wongmaneerung, R. W. McCallum 

 



Dielectric and Ferroelectric Properties of PMN-PT-– CoFe2O4 Composites .............................................324
A. D. Sheikh, V. L. Mathe 

 

Finite Element Simulation of Magnetostrictive and Piezoelectric Coupling in a Layered 

Structure ..........................................................................................................................................................326
J. H. Wang, R. Guo, A. S. Bhalla 

 

Structural Properties of Multiferroic CuFeO2 Thin Films Prepared by RF Sputtering ..........................330
M. K. Sing, G. L. Sharma, S. Dussan, R. S. Katiyar 

 

MU016- Deposition Methods of BiFeO3 Thin Films.....................................................................................332
M. D. Casper, M. D. Losego, S. M. Aygun, J. P. Maria 

 

Electrical Conductivity of the Bi-based Lead-free Piezoelectric CeramicÜ BiFeO3 .................................335
M. Kim 

 

Structural, Dielectric, Electrical and Magnetic Properties of Multiferroic BaTiO3-NiFe2O4 

Composite Ceramic .........................................................................................................................................336
N. Ortega, A. Kumar, R. S. Katiyar 

 

Nanostructured Magnetoelectric Thin Films of Ferroelectric Perovskite and Magnetic 

Oxides...............................................................................................................................................................338
C. Nan 

 

Atomic Scale Chemical and Structural Characterization of Internal Interfaces with Atom 

Probe Tomography .........................................................................................................................................339
B. P. Gorman 

 

The Dependence of Optical and Electrical Properties of GaN Nanowires on the Growth 

Temperature ....................................................................................................................................................340
A. A. Talin, G. T. Wang, E. Lai, R. J. Anderson 

 

Assembly and Functionalization of 3D Photonic Crystals...........................................................................343
X. Yu, P. V. Braun 

 

LiMn1.8 Mg0.2O4 Spinel Cathode Material for Li Ion Rechargeable Batteries...........................................345
R. Singhal, M. S. Tomar, J. G. Burgos, R. S. Katiyar 

 

NA006...............................................................................................................................................................347
P. Wu, X. Shan, Z. Y. Cheng 

 

Developing Nanostructured Cathode of Thin Film SOFC and its Characteristics ...................................349
J. Yoon, N. Grunbaum, A. Serquis, X. Zhang, H. Wang 

 

Deposition Temperature Dependence of YBCO Transport Properties......................................................350
J. Wang, J. Kwon, J. Yoon, H. Wang 

 

PI001.................................................................................................................................................................352
C. Kang, J. Park, D. Shen, H. Ahn 

 

Epitaxial Piezoelectric Thin Films on Flexible Substrates...........................................................................356
C. T. Shelton, C. Dandeneau, V. Matias, B. J. Gibbons 

 

Discerning the Piezoelectric Quality of CdS and ZnO Crystals and Films From Etch 

Properties .........................................................................................................................................................358
F. S. Hickernell 

 

Characterization of the Electro-Mechanical Behavior of Zirconia-Rich PZT Ceramics .........................360
G. R. Burns, M. R. Winter, C. B. Diantonio, M. A. Rodriguez, P. Yang, T. P. Chavez, A. L. Blea 

 

PI005.................................................................................................................................................................362
H. Ahn, S. Thompson, D. Kim 

 

A Study on the Piezoelectric and Dielectric Characteristics of Lead Free (Na,Li) NbO3 .........................365
S. Lee, J. Yoo, J. Hong 

 



Simulation of the Effect of Uniaxial Compressive Stress on the Electromechanical 

Properties in Piezoceramics............................................................................................................................366
S. C. Chow, V. Lo 

 

Ceramic Processing of Template-Induced Microstructure Textured Ceramics PI008.............................367
T. Chavez, C. B. Diantonio, M. Winter, M. Rodriguez, P. Yang, G. Burns, A. Blea 

 

Dielectric, Piezoelectric and Elastic Properties of PZT/PZT Ceramic Piezocomposites ..........................369
Andrey Rybianets, Anastasia Rybianets 

 

Losses and Dispersion in Ceramic Piezocomposites.....................................................................................370
Andrey Rybianets 

 

Full Set of Complex Material Constants for Porous Piezoelectric Ceramics.............................................371
Andrey Rybianets, Anastasia Rybianets, A. Nasedkin 

 

Lead Free (K,Na)NbO3-based Piezoelectric Ceramics and Transducers ...................................................372
K. Kerman, M. Abazari, N. Marandian-Hagh, E. K. Akdogan, A. Safari 

 

Piezoelectric Actuators with Cu Inner Electrode .........................................................................................375
Y. Takayama, N. J. Donnelly, C. A. Randall 

 

Field-induced Phase Transitions in Bismuth-based Perovskites: a New Approach to Lead-

free High-strain Piezoceramics ......................................................................................................................379
T. Granzow, S. T. Zhang, A. B. Kounga, W. Jo, J. Rodel 

 

Textured Processing, Reactive Templated Grain Growth, and Electrical Property 

Relationships for Sodium Bismuth Titanate PI015 ......................................................................................381
C. B. Diantonio, M. Winter, M. Rodriguez, P. Yang, G. Burns, T. Chavez, A. Blea 

 

Role of Potassium Content in Sodium Bismuth Titanate Piezoelectrics for Higher 

Temperature Applications..............................................................................................................................383
J. F. Carroll III, D. A. Payne, Y. Noguchi, M. Miyayama 

 

PI017 - Thick Film Texturing to Enhance the Properties of Lead-Free Ferroelectric 

Materials ..........................................................................................................................................................384
M. R. Winter, C. B. Diantonio, N. Bell, M. Rodriguez, G. Samara, P. Yang, G. Burns, T. Chavez, A. 
Blea 

 

Lead-Free Piezoceramics with a Giant Strain for Actuator Applications .................................................387
W. Jo, S. T. Zhang, A. B. Kounga, J. Rodel 

 

Preparation and Characterization of Sodium Potassium Niobate lead-free Ceramics and 

Middle Frequency Resonator .........................................................................................................................389
Q. Chen, Q. Li, X. Shi, D. Xiao, J. Zhu 

 

Low Temperature Sintering and Piezoelectric Properties of Lead-free (1-x) 

(Na0.5K0.5)NbO3-xCaTiO3 Ceramics ................................................................................................................390
H. Park, K. Cho, D. Paik, H. Lee, H. Kang 

 

(K0.5Na0.5)NbO3 Based Lead Free Piezoelectrics with Expanded Temperature Usage Range..................391
S. Zhang, J. B. Lim, H. J. Lee, R. Xia, T. R. Shrout 

 

New Lead-Free Piezoelectric Ceramics Derived from the K0.5Na0.5NbO3-AgNbO3 Solid 

Solution System ...............................................................................................................................................393
C. Lei, Z. Ye 

 

Innovations in Piezoelectric Materials for Ultrasound Transducers ..........................................................395
T. R. Shrout 

 

Growth of Potassium Lithium Niobate-Tantalate Single Crystal for Piezoelectric 

Applications .....................................................................................................................................................399
M. Adachi, K. Takeuchi, T. Karaki 

 



Development of High TC PMN-PZT Piezoelectric Single Crystals by the Solid-State Crystal 

Growth (SSCG) Technique ............................................................................................................................401
H. Y. Lee, S. J. Zhang, T. R. Shrout 

 

Dynamic Characterization of Single Crystal PMN-PT................................................................................403
R. J. Meyer, D. C. Markley, J. Luo, W. Hackenberger, S. J. Zhang, T. R. Shrout 

 

Development of Novel (2-2) Piezoelectric Composites by Direct-write Technique....................................405
J. Sun, E. K. Akdogan, M. Vittadello, A. Safari 

 

An Application of PZT Thick Films on LTCC Substrates: A Case Study of a Resonant 

Pressure Sensor ...............................................................................................................................................407
M. S. Zarnik, D. Belavic, S. Macek, M. Kosec 

 

Electrical Properties of Unconstrained Ferroelectric Pb(Zr0.52Ti0.48)O3 Microtubes ................................409
S. S. N. Bharadwaja, X. Li, P. Moses, T. S. Mayer, S. T. McKinstry 

 

Fabrication of Ferroelectric Optical Nanocomposite Thick Films by Aerosol Deposition 

Method .............................................................................................................................................................410
J. Park, J. Akedo 

 

PZT Thick Films for MEMS ..........................................................................................................................412
S. Gebhardt, U. Partsch, A. Schonecker 

 

Determining Factors of Crystalline Orientation for Bi0.5Na0.5TiO3-based Bulk Ceramics 

Textured by Reactive-templated Grain Growth ..........................................................................................414
T. Tani, T. Kimura, Y. Saito 

 

Chemical Solution Modified PZT Thick Films Using Hybrid Deposition Techniques for 

Piezoelectric MEMS Devices ..........................................................................................................................416
S. Kim, C. Koo, J. Jung, H. Woo, J. Ha 

 

PMN-PT Piezoelectric-Electrostrictive Monolithic Multi-material Composite Actuator.........................417
P. Negernchuklin, B. Jadidian, E. K. Akdogan, A. Safari 

 

Effect of Small Amounts of Impurities from Raw Materials on the Sintering Behavior of 

Highly Pure PZT Ceramics ............................................................................................................................419
X. L. Huang, F. Raether 

 

Effects of Temperature on Poling Behavior and High Field Strain of Morphotropic PZT......................423
H. Kungl, M. J. Hoffman 

 

Feature of Morphotropic Phase Boundary of (1-x)Bi‘ƒ‡Ga,Sc)O3-xPbTiO3 High 

Temperature Piezoelectric Ceramics.............................................................................................................425
Y. Jiang, B. Qin, Y. Jiang, D. Xiao, J. Zhu 

 

Effects of Excess Lead-Oxide and Bismuth-Oxide Content on the Electrical Properties of 

High-Temperature Bismuth Scandium Lead Titanate Ceramics ...............................................................426
A. Sehirlioglu, A. Sayir 

 

Dielectric and Piezoelectric Properties of 0.15BiScO3-0.85(Pb1-3x/2Bix) (Ti0.98Mn0.02) O3 

Ceramics ..........................................................................................................................................................430
Y. Chen, Y. Jiang, B. Qin, D. Xiao, J. Zhu 

 

Modelling of Piezoelectric Properties of 0.67PMN-0.33pt Ceramics with Differing Degree 

of Texturing .....................................................................................................................................................431
E. I. Sitalo, V. I. Aleshin, I. P. Raevski 

 

Piezoelectric Properties of (Bi1/2K1/2)TiO3 – BaTiO3 Ceramics with Wide Working 

Temperatures ..................................................................................................................................................432
T. Takenaka, Y. Hiruma, M. Nemoto, H. Nagata 

 

Secrets of PZT .................................................................................................................................................434
D. Damjanovic 

 



Tunable Dielectric Properties of Lead Strontium Titanate Thin Films by Sol-Gel 

Technique.........................................................................................................................................................435
M. Jain, N. K. Karan, J. Yoon, H. Wang, R. S. Katiyar, Q. X. Jia 

 

Electrical Properties of VO2 Thin Films Grown by PLD............................................................................437
F. Mendoza, F. Fernandez 

 

Low Temperature Preparation of PbTiO3 Ultrathin Films Deposited by PbO Gas Phase 

Reaction Sputtering ........................................................................................................................................439
J. Kim, S. B. Fhlmann, M. Park, Y. Kim, Y. K. Kim 

 

Correlation Between Electro-optical Coefficient and Dielectric Permittivity of BST Thin 

Films .................................................................................................................................................................440
K. Takeda, T. Muraishi, T. Hoshina, H. Kakemoto, T. Tsurumi 

 

TF004 – Interfacing Complex Oxides to Gallium Nitride ...........................................................................442
M. D. Losego, H. S. Craft, S. Mita, T. Rice, R. Collazo, Z. Sitar, J. P. Maria 

 

Enhanced Tunable Dielectric Properties of Ba0.5Sr0.5TiO3/Bi1.5Zn1.0Nb1.5O7 Multilayer Thin 

Films by a Sol-gel Process...............................................................................................................................444
X. Yan, W. Ren, P. Shi, X. Wu, X. Chen 

 

Synthesis and Characterization of Boron Nitride Films Obtained by Chemical Vapor 

Deposition ........................................................................................................................................................445
J. E. Nocua Bernal, G. Morell 

 

Liquid Injection Atomic Layer Deposition of Perovskite-type Multi-component Oxide Thin 

Films for Ferroelectric and Higher-k Three Dimensional Capacitor Structures ......................................446
S. Hoffmann-Eifert, T. Watanabe, C. S. Hwang, R. Waser 

 

CCVD Thin Film Ferroelectric Epitaxy and Electrode/Biasing Structures Performance 

Effects on Phase Shifters and Filters .............................................................................................................448
A. T. Hunt, Z. Zhao, K. Choi, D. Rajamani 

 

KNaNbO3-LiTaO3-LiSbO3 Thin Films by Pulsed Laser Deposition ..........................................................452
M. Abazari, E. K. Akdogan, A. Safari 

 

TF012 – High Temperature Sputtering of Barium Strontium Titanate on Nickel Foils ..........................455
S. M. Aygun, P. Daniels, W. Borland, J. Maria 

 

Characteristics of Aerosol Deposition-fabricated (Ba0.6,Sr0.4)TiO3 Thick Films .......................................458
D. Popovici, H. Tsuda, J. Akedo 

 

Polymer-assisted Deposition of Metal-oxide Films.......................................................................................460
Q. X. Jia, M. Jain, A. K. Burrell, T. M. McCleskey, Y. Lin 

 

Thin Film Capacitors Fabricated by Chemical Solution Deposition ..........................................................461
S. W. Ko, T. Dechakupt, G. Yang, C. A. Randall, S. Trolier-McKinstry, M. Randall, P. Pinceloup, A. 
Tajuddin 

 

Fabrication of (Ba,Sr)TiO3 High-Value Integrated Capacitors by Chemical Solution 

Deposition ........................................................................................................................................................465
J. Sigman, P. G. Clem, G. L. Brennecka, B. A. Tuttle 

 

High Voltage Dielectric Properties of Spin Coated BaTiO3 on Ni Foils .....................................................467
R. D. Levi, S. Trolier-McKinstry, C. A. Randall 

 

Structure and Dielectric Properties of (Sr1-1.5xBix)TiO3 Thin Films............................................................470
P. Shi, W. Ren, M. Zhao, X. Wei, X. Wu, X. Chen, X. Yao 

 

Periodic Nanodomains in PbTiO3 Films Under Tensile Strain ...................................................................472
B. Noheda, A. Vlooswijik, A. Janssens, G. Catalan, G. Rijnders, D. H. A. Blank 

 



Freestanding and Embedded Ferroelectric Nanograins by Advanced Chemical Solution 

Deposition Methods.........................................................................................................................................474
T. Schneller 

 

Structure and Electrical Characteristics of Bottom-Up BaTiO3 Films on Si.............................................477
K. Kato, K. Tanaka, S. Kayukawa, K. Suzuki 

 

TF022 - Grain Size Effects of A:B Site Ratio in BaTiO3 Thin films ...........................................................481
P. R. Daniels, S. Aygun, J. F. Ihlefe, W. Borland, J. P. Maria 

 

Towards High Performing Ferroelectric Thin Films ...................................................................................483
M. Kosec, B. Mali, M. Mandeljc, M. Vukadinovi, S. Glinek 

 

High Quality Oxide Thin Film Depositions Using a Sol-gel Method ..........................................................484
K. Uchiyama, D. Fukunaga, T. Fujii, T. Shiosaki 

 

Development of PLZT on Base-Metal Foils by Chemical Solution Deposition..........................................486
B. Ma, D. K. Kwon, M. Narayanan, U. Balachandran 

 

TF026 ...............................................................................................................................................................489
G. L. Brennecka, C. M. Parish, B. A. Tuttle, M. A. Rodriguez, L. N. Brewer, J. S. Wheeler 

 

Effect of Sr Substitution on Tunability and Dielectric Properties in Pb(Zr0.50Ti0.50 )O3 Thin 

Films Fabricated by Chemical Solution Deposition .....................................................................................493
N. K. Karan, D. K. Pradhan, J. J. Saavedra-Arias, N. M. Murari, R. Thomas, R. S. Katiyar, K. 
Sudheendran, K. C. J. Raju 

 

Tunable Dielectric Properties of Lead Strontium Titanate Thin Films by Sol-Gel 

Technique.........................................................................................................................................................496
M. Jain, N. K. Karan, J. Yoon, H. Wang, R. S. Katiyar, Q. X. Jia 

 

Dielectric and Acoustic Properties of SrTiO3 – PMN Solid Solutions ........................................................498
E. P. Smirnova, A. V. Sotnikov, V. V. Lemanov, M. Wihnacht 

 

Electrical Properties of Ultrasonic Linear Motor using Low Temperature Sintering PZW-

PMN-PZT Multilayer Actuator .....................................................................................................................501
J. Yoo, K. Lee, I. Lee, T. Park 

 

Electrical Properties of Multilayer Actuator Type Ultrasonic Nozzle........................................................505
J. Yoo, K. Kim, D. Kim 

 

Ultrasound Imaging Arrays with Improved Transmit Power Capability..................................................508
M. J. Zipparo 

 

Finite Element Modelling of the 1-D Piezoceramic Ultrasound Array Inter-element Cross-

coupling ............................................................................................................................................................512
M. State, L. Ledoux, F. N. Van De Vosse 

 

Nonlinear Transient Response Analysis of Traveling-Wave-Type Ultrasonic Motors .............................514
A. Saito, Y. Nakagawa, T. Maeno 

 

Biomimetic Target Localisation using an EMFi based Array.....................................................................516
J. Steckel, J. Reijniers, A. Boen, H. Peremans 

 

SPICE Model of Lossy Piezoelectric Polymers .............................................................................................518
R. S. Dahiya, M. Valle, G. Metta, L. Lorenzelli 

 

A New Fabrication Technique for 2.75 GHz ZnO-based FBAR Devices ...................................................522
L. Mai, J. Lee, V. Pham, G. Yoon 

 

Effects of Defects on the Electrical and Optical Properties of ZnO Thin Films ........................................524
X. Pan, A. Allenic, Y. Chen, W. Guo, Y. Che 

 

Acoustic Properties of Dy2S3 Thick Films at High Frequencies.................................................................525
F. R. Akhmedzhanov 

 



High-frequency (>100MHz) PZT Thick Film Transducers and Kerfless Arrays .....................................527
D. W. Wu, Q. F. Zhou, B. P. Zhu, K. K. Shung, F. T. Djuth, C. G. Liu 

 

Author Index 




