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Surface Free Energy of ZnO and GaN Determined by 
using Transmission Electron Microscopy 

Chuan-Pu Liu, Jay Ghatak, Jun-Han Huang 
Department of Materials Science and Engineering, National Cheng Kung University, Taiwan 

Surface free energy (SE) as intrinsic property is essential in determining morphology of materials, but 

extremely difficult to be determined experimentally. We report on derivation of SE of different facets of ZnO and 

GaN experimentally from the holes developed using electron beam drilling with transmission electron 

microscopy. Inverse Wullf’s construction is employed to obtain polar maps of SE for different facets to study 

different nanomaterials (ZnO, GaN) in different morphologies (nanorod, nanobelt, thin film) to prove its 

versatility and capability. The results show that the SE of ZnO{10-13} is derived to be 0.99 Jm-2, and the SE of 

ZnO{10-10} is found to be less than {0002} and {11-20}. GaN thin film also exhibits the similar trend in the SE 

of different facets as ZnO and the SE of GaN{10-13} is determined to be 1.36 Jm-2. 



 47

Atomically-Resolved Electron Spectroscopy for 
Emergent Phenomena at Oxide Interfaces 

Ming-Wen Chu  
Center for Condensed Matter Sciences, National Taiwan University, Taipei 106, Taiwan 

With the assistance of modern thin-film growth techniques, perovskite oxides with a three-dimensional 

crystal structure can now be grown in a layer-by-layer manner at atomic-level precision, opening up vast 

opportunities for unprecedented phenomena at two-dimensional (2D) heterostructural interfaces. The emergence 

of a conductive heterointerface between the two band insulators, LaAlO3 (LAO) and SrTiO3 (STO) [1], 

represents the most celebrated exemplification in this context. Up to the date, a plethora of oxide interfaces have 

been reported, while only few among them display the designated 2D properties as expected. To resolve this 

puzzle, an atomic-scale spectroscopic characterization across the interfaces is indispensable and the quantitative 

chemical, electronic mapping by electron energy-loss spectroscopy (EELS) in conjunction with scanning 

transmission electron microscope (STEM) represents the most powerful technique at this end. In this talk, I will 

explain the principles of atomically-resolved STEM-EELS and the associated unveiling of various 

oxide-interfacial phenomena, ranging from the existence of a localized 2D electron density at the insulating 

(Nd,Sr)MnO3/STO interface [2] to the condensation of 2D interfacial charges into one-dimensional electron 

chains by the misfit-dislocation strain field [3]. The LAO/STO interface will also be scrutinized with atomic 

accuracy. 
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Microstructural analysis of ceramic materials using  
TEM techniques 

Yu-Chuan Wu ( ) 

Institute of Materials Science and Engineering, National Taipei University of Technology 

 

Physical properties of materials depend on their microstructure. In most cases, the structural analysis is 

performed by using transmission electron microscopy (TEM). TEM is not only to obtain the images at a higher 

resolution but also to resolve the crystal structures. The basic structural analysis can easy to be obtaining by 

using the traditional TEM techniques. In this talk¸ I will present some works on the following subjects using 

TEM techniques. These included (1) the phase transformation in 3YSZ ceramics, (2) the effect of domain in 

ceria-based ceramics, (3) polytypes in doped-BaTiO3, and (4) defects in ceramics. From these data, it can know 

that the TEM techniques are a useful tool in the microstructural analysis of materials.  

 
EBSD Study of Anomalous Slip and Cross-Slip in High 

Chromium Ferritic Stainless Steel 

Zheng-Wen Hsiaoa, Delphic Chenb, Jui-Chao Kuoa,*, Dong-Yih Linc 
a
 Department of Materials Science and Engineering, National Cheng-Kung University, Tainan 701, 
Taiwan; b China Steel Corporation, Kaohsiung 81233, Taiwan; 

c
 Department of Chemical and 

Materials Engineering, National University of Kaohsiung, Kaohsiung 811, Taiwan 
*Author to whom correspondence should be addressed; E-Mail: jckuo@mail.ncku.edu.tw;  

Tel./Fax: +886-6-275-4194. 

In the present study, oligocrystals of Crofer® 22 H ferritic steel were obtained as experimental material at 

1075 °C after 22 min of annealing. The effect of the grain orientation was investigated on deformed 

microstructures and slip patterns of the oligocrystals. Electron backscatter diffraction (EBSD) measurements 

were performed on coarse ferrite grains after being subjected to 3%, 6%, and 10% tensile deformation. The 

kernel average misorientation was used to identify the activated slip planes and deformation patterns. The 

activated slip planes, called anomalous slip planes here, do not follow the Schmid’s law and depend on the 

orientations of oligocrystals. 
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Strain Engineering of Silicide formation in nanowires  

Yi-Chia Chou  
Department of Electrophysics, National Chiao Tung University, Hisnchu, Taiwan 

 

Many electronic devices, such as field-effect transistors, depend on achieving precise control of both a 

semiconductor nanostructure and its contact with the larger scale circuit. The control of the contact between 

nanowire and circuit is a key step that involves integrating different types of materials and bridging between 

length scales. In Si nanowires, we show that silicide formation can occur through a point contact reaction and we 

demonstrate that the reaction shows different kinetics from those already known in thin film silicide technology. 

We discuss the strain effect on the nucleation and growth of silicides in nanowires with thermodynamic, kinetic, 

and strain energy implications. Such nanowires have an oxidized surface and this controls the reaction pathway 

and kinetics. However, if we examine silicide formation in VLS grown Si nanowires immediately after growth in 

ultra high vacuum, we find a different sequence of reactions, useful both for contact formation and also for 

modifying nanowire properties in new ways. The result is a nanowire with an epitaxial silicide inclusion, and it 

is possible to repeat the process to form multiple inclusions. The variety of nanostructures that can be formed 

using this silicide reaction potentially raises the chances for further device applications.  

 
Coherent Electron Tomography: A Route for Dynamics 

and Shape of Nanomaterials at Atomic Resolution 
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Microstructure of Functional Oxide Heteroepitaxy 

Ying-Hao Chu1,2,3 
1Department of Materials Science & Engineering and 2Department of Electrophysics, 

National Chiao Tung University, Hsinchu, Taiwan 
3Institute of Physics, Academia Sinica, Taipei, Taiwan 

 

In the pursuit of low-power consumption and multifunctional electronics, more sophisticated control of 

functionalities in new materials are highly desired. Complex oxides represent a vast class of materials 

encompassing a wide range of functionalities. The interplay of lattice, charge, orbital, and spin degrees of 

freedom in strongly correlated complex oxides have resulted in a lot of exciting discoveries. In this talk, I will 

show the use of advanced growth techniques to develop new complex oxide heterostructure, nanostructures, and 

interfaces. The interaction between materials is the key to new functionalities, such as new topological states, 

interface superconductivity, and electrical controllable nematic phase. Through advanced characterization such 

as transmission electron microscopy, scanning probe microscopy, scanning tunneling microscopy, and 

synchrotron based techniques, the fundamental mechanism behind new discovered functionalities will be 

revealed. Advanced processes and measurements will be used to demonstrate new devices based on strongly 

correlated electron systems. 
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Investigation of the correlation between the cold-rolled 
microstructure and recrystallization nucleation of a 

non-oriented electrical steel by EBSD 

Wei-Chih Hsu, Pei-Ling Sun, Po-We Kao and Liuwen Chang 
Department of Materials and Optoelectronic Science, National Sun Yat-sen University, Kaohsiung 

80424, Taiwan, R.O.C 

Analyses of the same areas of the cold-rolled (CR) and annealed microstructures of a non-oriented electrical 

steel were carried out by using electron backscatter electron diffraction (EBSD). This allows a direct comparison 

for microstructure and texture in the CR and annealed specimens. Recrystallized (RX) nuclei are expected to 

fulfill both kinetic and thermodynamic instability criteria. For kinetic instability, it requires the formation of a 

mobile high angle boundary (HAB) that can sweep the surrounding deformed matrix, which can be defined by 

high kernel average misorientation (KAM). Thermodynamically, HABs enclosing the RX nuclei are driven 

forward into the deformed matrix by the difference in stored energy across the boundary, which can be 

represented by high misorientation regions (HMRs). Areas meet both high KAM and HMR (K-H) requirements 

are potential sites for nucleation. As a result, the RX nuclei were found to be mainly distributed at the original 

high angle boundaries and the triple junctions for the 50% CR sample, whereas they extended to the deformation 

bands for the high rolling reduction samples. Good correlation of the orientation between the K-H sites and the 

RX nuclei was observed and will be discussed in detail. 
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Strain Analysis and Properties of Si/Ge Axial 
Heterojunction Nanowires 

Cheng-Yen Wen 
Department of Materials Science and Engineering, National Taiwan University 

Axial heterojunction Si/Ge or Si/Ge/Si nanowires are potentially useful for a range of applications, such as 

tunnel field-effect transistors and thermoelectric devices. The key to get the optimal device performance is the 

formation of compositionally abrupt and defect-free heterojunction interfaces. Recent nanofabrication methods 

greatly improve the quality of the heterointerfaces, and sharp interfaces can be formed between two materials 

with a large lattice mismatch, e.g. Si/Ge (4.2% lattice mismatch) and GaAs/InAs (7% mismatch). In such 

structures, the coherent strain can effectively modify the electronic properties of the materials. Therefore, 

measuring the strain distribution and probing the physical and electronic properties of heterojunctions with 

sufficient perfection are of great importance for future applications. In this study, we use transmission electron 

microscopy to analyze Si/Ge heterojunction nanowires with the interfacial abruptness less than 2 nm. We use the 

geometrical phase analysis to evaluate the strain distribution near the heterointerface. The strain near the 

interface on either the Si side or the Ge side can be as large as 2%, which is not easily produced in other 

thin-film heterostructures. We finally will discuss the strain effects on the structural stability of the 

heterojunction nanowires. 
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Performance and application of monolithic  
and multilayered 

J. C. Huang ( ) 

Department of Materials and Optoelectronic Science,  
National Sun Yat-Sen University , Kaohsiung 

Recently, the combinations of nanocrystalline thin films and metallic glass thin films into multilayered 

laminated composite structures have attracted attention. The nanocrystalline thin films under examination 

include the pure Zr, Cu, Mg, Ag, Au, or binary and ternary alloy systems. The metallic glass thin films include 

the model ZrCu, TiZrTaSi, TiZrSi, AgMgAl, AgCuAl, MgZnCa, etc. The interface between the nanocrystalline 

metal film and metallic glass thin film could be in sharp or graded nature, and could be in horizontal or inclined 

(30, 45 or 60 degree) orientation with respect to the film and substrate. Such laminated films with sharp/graded 

or flat/inclined interfaces are commonly seen in semiconductor, optoelectronic or biomedical multilayered 

structures. This talk will present some of the recent efforts and progress made on such laminated films for 

MEMS, optical and biomedical applications, including micro-imprinting for optical micro-lens and surface 

hologram patterns for anti-forgery, high light reflection or high light transmission film for optical uses, 

bio-friendly metallic coatings for possible bio-implant application, and anti-microbial metallic coating, etc. MD 

or FEM simulations are also applied to reveal the interface behavior and mechanical response. The film 

composition, relative layer thickness, interface nature, interface strength, surface roughness, surface hardness, 

etc, are all of concern. The characteristics of the resulting laminated films are compared with those of the 

monolithic nanocrystalline metal films and monolithic metallic glasses.  
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Thin Film Metallic Glasses:  
Properties and Potential Applications 

Jinn P. Chu ( ) 

 

Thin film metallic glasses (TFMGs) have been shown to exhibit properties different from conventional 

crystalline metal films. Their bulk forms (or so-called bulk metallic glasses, BMGs) are already well-known for 

the high strength and toughness, good corrosion and wear resistances because of the amorphous atomic structure. 

In recent decades, BMGs have gained enormously interest due to the substantial improvements in specimen sizes. 

However, much less attention has been devoted to the TFMGs, although they have many properties and 

characteristics which are not readily achievable with other types of metallic or oxide films. In addition, these 

TFMGs have been gradually used for engineering applications and thus deserve to be recognized in the field of 

thin film coatings.  

Furthermore, it is still very challenging for BMGs to be used for their room-temperature brittleness and 

difficulty of processing. Hence, TFMGs provide a possible solution to make use of their great properties of high 

strength, large plasticity, and excellent wear resistance. In this presentation, many advantages and properties of 

TFMGs are presented. These include annealing-induced amorphization and recovery, tribological properties, and 

low coefficient of friction. Some of these lead to useful applications, for example, for fatigue property 

enhancements. As well, potential applications in microelectronics and medical areas are proposed. Ironically, 

there have been many research efforts dedicated to developing metallic glasses with large critical sizes only to 

reveal that the best use for these materials may, in fact, be in thin film applications. It is thus hoped that this talk 

serves the purpose of calling attention to the importance of TFMGs such that many more studies and applications 

may be explored. 
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Physical metallurgy of high-entropy alloys 

Jien-Wei Yeh 
Department of Materials Science and Engineering 

National Tsing Hua University 
jwyeh@mx.nthu.edu.tw 

 
Keywords: physical metallurgy, high-entropy alloys, four core effects 

Physical metallurgy is a branch of materials science, which focuses on the relationship between 

composition, processing, crystal structure and microstructure, and physical and mechanical properties. The 

progress of physical metallurgy is over 100 years and the underlying principles are thought to become mature. 

However, the progress is based on the observations on conventional alloys. As compositions of HEAs are 

entirely different from that of conventional alloys, physical metallurgy principles might need modification for 

HEAs. 

In this presentation, four core effects of HEAs, i.e. high entropy, sluggish diffusion, severe lattice distortion, 

and cocktail effects, are reviewed. Their influences on different aspects of physical metallurgy are emphasized 

with examples. Most importantly, this presentation points out that lots of future works are required to build 

suitable mechanisms and theories correlating composition, microstructure and properties for HEAs. Only these 

understandings make it possible to complete the physical metallurgy of the alloys world. 
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Development of Bulk Metallic Glasses and Metallic Glass 
Thin Films for Biomedical Applications 

Jason S. C. Jang ( ) 

 

A series of Zr-based, CuZr-based, Mg-based, Ti-based, and Fe-based bulk metallic glasses (BMGs) with 

good glass forming ability and bulk metallic glass composites (BMGCs, with high plasticity and toughness) have 

been successfully developed in the High Performance Alloy Laboratory, Institute of Materials Science and 

Engineering, National Central University. In addition, these BMGs and BMGCs also have been developed to 

apply on the medical tools and devices, including the surgical blade, dermatome, orthopedic drill, anti-bacterial 

coating, and porous implant. Since these BMGs and BMGCs possess high strength, high hardness, large elastic 

limit, excellent corrosion resistance, and superplastic forming ability. Therefore, these BMGs and BMGCs 

present much better performance than the commercial martensitic stainless steel and are believed to be a 

promising material for medical applications. 
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Phase diagram of Au-Al-Cu at 500 °C 

Jyun Lin Li, Pei Jen Lo, Ming Chi Ho andKer-Chang Hsieh* 

 Diffusion couples and equilibrated alloys wereused to construct the isothermal phase diagram of 

Au-Al-Cuat 500 °C. Electron microprobe analyses were performed todetermine the phase compositions and 

phase relationships.Two ternary phases and 10 three-phase equilibriums weredetermined in this study. Four 

additional three-phase equilibriumswere estimated to meet the criteria for phase relationships. 

The  (Au2Al) phase exhibited a wide range of solubility,and the lattice parameters were examined by X-ray. 

Thesolubility ranges of the binary intermetallic phases were alsodetermined. 

Keywords: Phase diagram, Au-Al-Cu, Au-base alloy, Phasediagram, Diffusion couple 
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Nanosize-induced metastable phases and their evolution 
in the case of microelectronic interconnects 

 

   
*corresponding author: samsong@nchu.edu.tw 

The size effect on the phase transformation of nanomaterials is profound and has attracted great interest.  

The knowledge of the metastable phases formed in nanoscale systems is prerequisite for controlling the 

properties of functional nanomaterials.  Metal nanoparticles have depressed melting points due to surface effect 

and hence can be annealed to conductive films/circuits at low temperatures compatible with plastic electronics.  

For the transportation of power and signal, the nanoparticle deposits should be consolidated and well jointed 

with the contacts of the devices.  In this report, the in situ synchrotron radiation X-ray diffraction (SR-XRD) 

was used to study the phase transitions of metallic nanoparticles as well as their deposits on electronic substrates.  

The first case is the demonstration of transient low temperature melting of thiol-protected Au nanoparticles and 

the subsequent formation of unstable Au3Ni phase when reacted with the Ni substrate.  Complex phase 

transitions among Au, Cu, AuCu3 and CuOx in the contact between PVP-protected Au NPDs and Cu substrate 

upon heating in air will be also introduced.  The phase evolution of Cu@Ag core-shell nanoparticle deposits 

upon heating will be the third case for discussion. 
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Determination of the liquid apex of tie-triangle by 
interfacial reactions 

( ) 

Chao-hong, Wang 
Department of Chemical Engineering, NationalChungChengUniversity 

Isothermal sections of the ternary systems are experimentally determined through many corresponding 

equilibrated alloys of various compositions. The tie-triangles and phase boundaries can be easily determined on 

the basis of compositional analysis of the equilibrium phases. However, the composition of liquid phase can not 

be precisely identified due to segregation and precipitation. Therefore, it is very difficult to exactly determine the 

liquid-phase boundary or the liquid apex of the tie-triangle. It usually takes much effort to examine a lot of 

equilibrated alloys. The interfacial reactions of various lead-free solders with substrates have been widely 

investigated. The reaction phase formation is very sensitive to the compositions of solders during soldering 

reaction. Based on the local equilibrium in the interfacial zone, the reaction phase corresponds to the phase 

equilibria relationship. Many interfacial systems of lead-free solders regarding the formed phase transition have 

been reportedsuch as the Sn-Cu/Ni, Sn-Zn/Cu, and Sn-Zn/Co systems. Therefore, the interfacial results with 

different solder compositions can help exactly determine the location of the liquid apex of the tie-triangle. 

Furthermore, it is demonstrated that the phase transition occurred in the Sn-Pb/Co interfacial reactions at 

different temperatures. A simple method was proposed to examine the phase transition temperature in the 

interfacial reactions to determine the boundaries of the tie-triangles at different temperatures. 

 

Taiwan lead-free solders database 

W. Gierlotka 
National Dong Hwa University, Hualien, Taiwan 

 
 Almost one decade ago the thermodynamic description of phase diagram of lead – free solders had to be 

performed in Taiwan. During this time number of binary and ternary phase diagrams were modeled, including 

such important systems as Cu – Sn, Cu – Zn, Sb – Sn, Cu – Sn – Zn. The most important property of these 

description are consistent models for given phases, thus it is possible to combine all the descriptions inside one 

TDB file. The amount of information is big enough for preparation of multi-component database, which 

temporary is called “Taiwan lead-free solder database”. In opposite to COST database, all thermodynamic 

descriptions were taken from own optimization what should guarantee a self-consistency of the file. 
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Alloy Phase Stability and Phase Equilibria under Electric 
Current Stressing 

Shih-kangLin*, Yu-chenLiu, Chao-kueiYeh, and Yung-si Yu 
Department of Materials Science and Engineering, National Cheng Kung University  

 Phase diagrams and knowledge of phase stability are the most essential information for materials design. 

Almost all modern devices ranging from microelectronics, optoelectronics, thermoelectrics, to batteries, involve 

electric currentspassing through the materials used in these devices. With the developments of the advanced 

packaging technologies and high-power devices, such as the three-dimensional integrated circuits (3D IC) 

packaging and die attachments of wide band gap (WBG) chips, the current densities applied and passed through 

electronic joints in modern devices have been tremendously increased. Thus, the impacts of these electric 

current-induced effects are more and more pronounced and crucial to the reliability and performance of 

electronic products. Several electric current-induced effects upon metallic materials have been discovered, 

including the effects related to temperature change, e.g. Joule heating and thermoelectric effects in 1822-1851, 

and the isothermal electric current-induced effects that are not related to temperature change, 

e.g.electromigration effect in 1961, the polarity and non-polarity effects of electromigration upon interfacial 

reactions in 1998-2000, and more recent alloy supersaturation effect in 2011-2012. The “momentum transfer” 

mechanism proposed by Huntington and Grone in 1961 well explained the electromigration effect and the 

polarity effect of electromigration upon interfacial reactions. However, it failed to describe the mechanisms for 

the supersaturation and non-polarity effects. In this presentation, a brief review of electric current-induced effects 

upon materials will be given. Particularly, new experimental findings of the polarity and non-polarity effects of 

electromigration effect upon interfacial reactions and the supersaturation phenomenon in the past two decades 

will be summarized and presented. The newest physical phenomenon – the supersaturation of solders under high 

electric currents – will be explainedbased on the changes in the phase stability of solders under current stressing. 

Combinatorial efforts withab initio-aided CALPHAD thermodynamic modeling and synchrotron 

radiation-assisted in situ current stressing experimentsare utilized to uncover the phase stability of materials 

under current stressing. Phase diagram under current stressing as well as a new insight of electromigration is 

proposed based on the electric current-induced excess Gibbs free energies of the phases. A big picture of electric 

current effects upon electronic materials will be presented. 

Keywords: Electromigration; ab initio; CALPHAD; synchrotron radiation, in situ, phase diagram; phase 

stability 

Ref.: *Shih-kang Lin, et al. “Ab initio-aided CALPHAD thermodynamic modeling of the Sn-Pb binary 

system under current stressing”, Scientific Reports3 2731(2013). 
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Engineering Se-doped and Pb-doped AgSbTe2: their high 
zT values, microstructures and related phase equilibria 

Hsin-jay Wu1,Tian-Wey Lan2, Sinn-wen Chen3and Yang-Yuan Chen2 
1Department of Materials and Optoelectronic Science, National Sun Yat-Sen University,  

Kaohsiung 804, Taiwan 
2Institute of Physics, Academia Sinica, Taipei 115, Taiwan 

3Department of Chemical Engineering, National Tsing Hua University, Hsinchu 300, Taiwan 

 

Both chalcogenides AgSbSe2 and AgSbTe2 exhibit excellent electronic and optical properties, and are 

promising in use for thermoelectric materials. The phase relations and microstructures of the Se-doped and 

Pb-doped AgSbTe2 were investigated with starting compositions of non-stoichiometric Pb-doped 

Ag20Sb30-xPbxTe50 (x=0-6), Se-doped Ag20Sb30Se50-yTey (y=0-45) and stoichiometric Ag25Sb25Se50-zTez (z=0-45). 

Alloys with non-stoichiometric or stoichiometric compositions were unidirectional-solidified, using the 

Bridgman method, or thermally-equilibrated at 673K to understand the phase relation at solid state. For the series 

of Pb-doped AgSbTe2,nanoprecipitates of ~100nm are observed within the grains as well as in the 

grain-boundary in 5at%Pb and 6at%Pb specimens, leading to reduction of the thermal conductivity. 

Eventually,the thermal conductivities of the 5at%Pb and 6at%Pb samples approach to the theoretical minimum 

value, and the peak of zT of Bridgman-grown 5at%Pb reaches 0.75 ±0.06 at 425K. The Se-doped AgSbTe2 

alloys, on the other hand, exhibit the cubic phase AgSb(Se,Te)2 as the primary and major solidification phase. 

However, different secondary phases were shown up with respect to the different (Ag,Sb) ratios. Results of 

temperature-dependent thermoelectric properties showed dramatic difference between the stoichiometric and 

non-stoichiometric alloys even with the same Te concentration, presumably due to the presence of different 

secondary phase. Most importantly, the zT (figure-of-merit) peak value of stoichiometric 40Te alloy 

(Ag25Sb25Se10Te40) reaches ~1.45 at T=650K, which showed almost 40% and 90% enhancements compared with 

the pure AgSbTe2 (zT~1) and AgSbSe2 (zT~0.1), respectively. 
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Strong light-matter interactions at 
graphene-heterostructures for photonics and 

photovoltaics  

Chun-Wei Chen 

Department of Materials Science and Engineering, National Taiwan University, Taipei 106, Taiwan  
Email:chunwei@ntu.edu.tw 

 

Graphene, consisting of a single atom-thick plane of carbon atoms arranged in a honeycomb lattice, has 

exhibited excellent carrier transport attributed to its unique two-dimensional (2D) energy dispersion. In this talk, 

I would like to present the strong light-matter interactions at graphene/heterostructure for photonics and 

photovoltaics. I would like to introduce photoinduced modulation doping based on graphene/TiOx 

heterostructure, where trap-state-mediated photoinduced charge transfer from the remote bulk TiOx ultrathin 

film to graphene resulted in a strikingly high n-type doping level  (>1013 cm-2), showing both unique 

advantages of using the conventional chemical doping (high doping concentrations) and photoinduced doping 

(reversible and controllable).[1] I would like to demonstrate a novel approach to precisely control the band gap 

opening of a bilayer graphene/TiOx heterostructure by optical modulation. In addition, I would like to 

demonstrate interesting optically controllable graphene electronics due to strong light-matter interactions at 

graphene heterostructure. For example, the dual carrier-typed transport behavior of a graphene transistor by 

wavelength-selective illumination will be demonstrated [2]. A new concept of photoactive graphene/TiOx 

heterostructure transparent electrode for photovoltaic application will be also shown [3]. Finally, I would also 

like to present our recent discovery of crack-filled graphene (CFG) films and clean lifting transfer of graphene 

for the large-area electronics application.[4,5]   

Reference: 

[1] Advanced Materials, (2015), in press 

[2]. Advanced Materials, Vol.27, 282, (2015) 

[3] Energy & Environmental Science, 8, 2085, (2015)  

[4] Advanced Materials Vol.25, 4521, (2013)  

[5] Advanced Materials Vol.27, 1724, (2015) 
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Robust Spin-Valley Polarized Holes in Monolayer WSe2 

Wen-Hao Chang  
Department of Electrophysics, National Chiao Tung University, Hsinchu, 300 Taiwan 

A robust valley polarization is a key prerequisite for exploiting valley pseudospin to carry information in 

next-generation electronics and optoelectronics. Although monolayer transition metal dichalcogenides (TMDs) 

with inherent spin-valley coupling offer a unique platform to develop such valleytronic devices, the anticipated 

long-lived valley pseudospin has not been observed yet. Here we demonstrate that robust valley-polarized holes 

in monolayer WSe2 can be initialized by optical pumping. Using time-resolved Kerr rotation spectroscopy, we 

observe a long-lived valley polarization for positive trion with a lifetime approaching 1 ns at low temperatures, 

which is much longer than the trion recombination lifetime (~10-20 ps). The long-lived valley polarization arises 

from the transfer of valley pseudospin from photocarriers to resident holes in a specific valley. The optically 

initialized valley pseudospin of holes remains robust even at room temperature, which opens up the possibility to 

realize room-temperature valleytronics based on TMDs. 
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Graphene Nanoribbons: from Synthesis to Applications 

C. L. Sun*, C. H. Su, J. J. Wu, J. T. Tsai, Y. H. Huang,  
C. T. Chang, H. H. Lee 

Department of Chemical and Materials Engineering, 
Chang Gung University, Guishan, Taoyuan 333, Taiwan. 

E-mail: sunchialiang@gmail.com 
Project number: MOST 103-2221-E-182-041-MY3 

Since 2011 we demonstrated the microwave-assisted synthesis of graphene oxide nanoribbons (GONRs) 

from the unzipping of multiwalled carbon nanotubes (MWCNTs) and their applications. [1-8] The microwave 

heating not only greatly saves the reaction time but also improves the yield significantly based on our 

experiments and observations. In this presentation, we will discuss all the above papers and patents in details. In 

the beginning, a core-shell MWCNT/GONR-modified glassy carbon electrode was used to electrochemically 

detect ascorbic acid, dopamine, and uric acid. Then the specific capacitance is 252.4 Fg-1 for the supercapacitor 

electrode with the MWCNT@GONR. On the other hand, we also modified GONRs with 

phospholipid-polyethylene glycol (PL-PEG) to prepare PEGylated GONRs for biodistribution and drug delivery 

studies. The reduced GONR was further used as the catalytic film of the counter electrode of a dye-sensitized 

solar cell (DSSC) with an efficiency of 6.91 %. Moreover, their composite materials containing cobalt oxides 

have been utilized as electrocatalysts for oxygen evolution and reduction. All the details of our papers and 

patents since 2011 will be discussed and presented in this conference.  
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Exploring single atomic states in 2D flatland 
1Po-Wen Chiu* and 2Yung-Chang Lin 

1Department of Electrical Engineering, National Tsing Hua University, Hsinchu 30013, Taiwan 
2National Institute of Advanced Industrial Science and Technology (AIST), Tsukuba 305-8565, Japan 

Corresponding author e-mail: pwchiu@ee.nthu.edu.tw 

To control the spin state of an individual atom is an ultimate goal for spintronics. A single atom magnet, 

which may lead to a supercapacity memory device if realized, requires the high-spin state of an isolated 

individual atom. Here, we demonstrate the realization of well isolated transition metal (TM) atoms fixed at 

atomic defects sparsely dispersed in graphene. Core-level electron spectroscopy clearly reveals the high-spin 

state of the individual TM atoms at the divacancy or edge of the graphene layer. We also show for the first time 

that the spin state of single TM atoms systematically varies with the coordination of neighboring nitrogen or 

oxygen atoms. These structures can be thus regarded as the smallest components of spintronic devices with 

controlled magnetic behavior. 
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Application of Graphene in Transparent Optical 
Electronics 

Chih-I Wu 
Deputy General Director 

Electronics and Optoelectronics Research Laboratories 
Industrial Technology Research Institute 

The electronic, thermal and mechanical properties of graphene and its compatibility with two-dimensional 

lithographic techniques are ideal for many nano-electronic, spintronic and mechanical applications. Graphene is 

also promising for large-area optoelectronic devices such as touch screen displays and electrodes for 

photovoltaic cells and light emitting diodes. A major challenge to fully realize the potential of graphene-based 

technologies is to reproducibly fabricate large-area high-quality graphene. Here we show the superior properties 

of graphenes grown with a new method that produces high-quality monolayer graphene on copper in a single 

step at room temperature (RT) without active heating. Studies of these samples by scanning tunneling 

microscopy (STM) and Raman spectroscopy confirm excellent crystalline quality and much reduced strain of the 

RT-grown graphene on Cu foils, Cu (100) and Cu (111) single crystals relative to samples grown by thermal 

CVD techniques at 1000 C. Atomic force microscopy (AFM) studies also revealed large grains of the RT-grown 

graphene, typically > 25 m2. Electrical mobility determined by the field-effect-transistor (FET) configuration 

exhibited consistently high values, up to 60,000 cm2/V-s on BN at 300 K, exceeding the best values reported for 

thermal-CVD grown graphene that was transferred to BN, post-annealed and measured at 4.2 K. Our findings 

shed light on the growth kinetics of graphene and open up a new pathway to large-scale, superior-quality and 

inexpensive fabrication for scientific research and technological applications. 
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Applications of few-layer graphene on flexible 
transparent conductive films 
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National Tsing-Hua University 

No. 101, Sec. 2, Kuang-Fu Rd. 30013, Hsin-chu, 
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 Few-layer graphene synthesized through the modified Hummers method is a well-known method to 

prepare graphene oxides. Three different approaches to fabricate few-layer based flexible transparent conductive 

films (FTCFs) were proposed. In this study, silver nanoparticles, silver nanowires, and cupper nanowires were 

separately adopted as nano-fillers. In the case when the silver nanoparticles was used as fillers, the silver 

nanoparticles were coated onto few-walled carbon nanotubes and graphene nanosheets, and 

poly(3,4-ethylenedioxythiophene)-poly(4-stryrenesulfonate) (PEDOT:PSS) was used as a dispersant. The FTCFs 

fabricated accordingly possessed a low sheet resistance of 53.0 ± 4.2 ohm·sq-1 with a transmittance of 80.2 ± 

0.8%. The film could be used as a film heater, and a high thermal conductivity of 142.0 ± 9.6 W·m-1·K-1 was 

achieved. In the case when silver nanowires were used as fillers and were coated onto PET film, the film 

possessed optoelectronic properties with a transmittance of 94.68% and a sheet resistance of 25.0 ± 0.8 /sq. In 

the last case when the FTCFs used cupper nanowires (CuNMs) as fillers, the h-rGO/CuNW film exhibited sheet 

resistance (Rsh) of 22 /sq with a transmittance of 85%. Microstructures and mechanisms to achieve such low 

electrical resistances and transmittances of these FTCFs will be discussed. 
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Graphene as a highly efficient conductive medium for 
energy applications 

 

 

 
 

E-mail:linzhengde@nimte.ac.cn, 

Graphene is a one-atom-thick layer of sp2-bonded carbon atoms, packed into a two-dimensional honeycomb 

crystal lattice. Due to its superior electrical/thermal properties, chemical inertness, ultra-high specific surface 

area, and almost transparency in visible light region, graphene is particularly suitable for use as electrically and 

thermally conductive media in energy applications. To date, such as transparent conductive film, conductive 

additive in battery and thermal management application are the success stories of commercialization based on 

graphene in electronic or energy industry. In this talk, some promising graphene-based applications in energy 

field will be introduced. For example, the addition of very little amount of graphene into cathode materials will 

greatly promote the specific capacity of lithium-ion battery. And, the employment of transparent graphene 

electrodes can make solar cells flexible and wearable. Moreover, high thermal conductivity of graphene/polymer 

composites with 3D graphene architecture can be used for thermal management in electronic system. 
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Application of Scanning Tunneling Microscopy on 
Interface Properties across Heterostructures 

Ya-Ping Chiu1,2 

1Department of Physics, National Taiwan Normal University, Taipei, 116, Taiwan 
2Department of Physics, National Sun Yat-sen University, Kaohsiung, 804, Taiwan 

Heterointerfaces have emerged as key focal points in current condensed matter science, which could 

provide a powerful route to create and manipulate the charge, spin, orbital, and lattice degrees of freedom at 

interfaces. Motivated by the need to clarify the critical interfacial science that governs the applications of devices, 

the objective of my research works is mainly to study the interfacial properties of hetero-junction structures 

using scanning tunneling microscopy and spectroscopy (STM/S). 

Cross-sectional scanning tunneling microscopy (XSTM) is employed to observe directly the epitaxial 

interfacial structures. In addition, using scanning tunneling spectroscopy measurements, the local electronic 

properties provide atomic-level insight into the evolution of the spatial variation of the local density of states 

across the hetero-structured interface. The results also reveal the interfacial band alignment, the characteristic 

quantities of the hetero-structured contact, and to elucidate the fundamental mechanisms that pertain in these 

systems. In this talk, topics to be discussed include high- ’s/III-V’s semiconductors, polymer heterojunctions, 

and complex oxide heterostructures, which provide a lot of insights to these communities by using this 

technique.[1-6] 

Keywords: interface, heterostructures, electronic structure, scanning tunneling microscopy (STM) 
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Synthesis and Heterostructures of Monolayer 
Semiconductors 

Yi-Hsien Lee 
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Materials Science and Engineering, National Tsing Hua University (NTHU), Taiwan 

Monolayers of layered transition metal dichalcogenides (TMD), such as MX2 (M=Mo, W and X=S, Se), 

offered a burgeoning field in fundamental physics, energy harvesting, electronics and optoelectronics. Recently, 

atomically thin heterostructures of semiconducting monolayers with various geometrical and energy band 

alignments are the key materials for next generation flexible nano-electronics. The individual TMD monolayers 

can be adjoined laterally or vertically to construct in-plane or vertical heterostructures, which are difficult to 

reach with the laborious pick-up-and-transfer method of the exfoliated flakes. The ability to produce copious 

amounts of high quality layered heterostructures on diverse surfaces is highly desirable but it has remained a 

challenging issue. Here, we have achieved a direct synthesis of various heterostructures of semiconducting 

monolayers using chemical vapor deposition (CVD) with the seeding promoter of aromatic molecules. The 

symmetry and the interface of these heterostructures were examined using some optical analysis and 

atomic-resolution scanning TEM techniques. The growth, characterizations and applications of monolayer 

semiconductors and their heterostructures would be presented.  
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Soft Processing of Nitrogen-doped Graphenes and  
Their Hybrids  

Inks via Submerged via Submerged Liquid Plasma 
[SLP] under Ambient Conditions 

*Masahiro Yoshimura,  J. Senthilnathan,  K. SanjeevaRao 
Promotion Centre for Global Materials Research (PCGMR), Dept. of Material Science and 

Engineering,NationalCheng Kung University, Tainan, Taiwan:*yoshimur@mail.ncku.edu.tw 

Different forms of carbon prepared from diverse syntyetic routs are currently being used in various fields of 
research including energetical, environmental, electrical, chemical, and biomedical application. In general, 
carbon based materials like graphene, carbon nanotube, carbon nitride, diamond like carbon etc. are prepared 
from gaseous precursors such as CVD, PVD and ion-assisted sputtering techniques [1]. We believe that the large 
scale synthesis of nanostructured carbon should be free from using excess energy for firing, sintering, melting 
and expensive equipment. We, propose herewith “Submerged Liquid Plasma (SLP)” technique for direct 
formation of functionalized Graphenes at ambient conditions. The SLP process provides number of advantages 
which includes (a) simple reaction set up (b) reaction can be carried out at ambient conditions (c) periodic 
collection of samples gives clear information about the product (d) simple procedure and less operating cost. 

 In the present study, we utilized SLP technique for the direct synthesis of Nitrogen functionalized Graphene 
Nano sheets from Graphene suspension and/or Graphite electrode in acetonitrile liquids.[1,2] Products contains 
few layers (< 5) Graphene nanosheets. Under SLP, unsaturated or high energy functional group (e.g. C C, C
N and C N) have formed in the products. We could confirm those functionalized Graphenes are 
electrochemically active. Using pencil rods instead of Graphite rods we have also succeeded to prepare the 
Nano-clay/Graphene hybrids by this SLP methods [3]. Reduction and functionalization of Graphene oxides also 
realized by SLP[2]. It should be noted that SLP can directly produce “Graphene Ink”;Graphenes dispersed in 
various liquids, under mild conditions.. Soft Processing:Low temperature and/or direct production of 
Functionalized Graphenes by SLP process will open up new possibilities for the development of 
functionalized/hybrid nanostructured carbon materials for various applications including Li-Batteries, 
Supercapacitors and Catalysts areas. 
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Luminescence Property of AlN Nanowire  

 (Hue-Min Wu)  

Department of Optielectric Physics, Chinese Culture University,  
No. 55, Hwa-Kung Rd, Taipei 111, Taiwan  

The exceptional properties of wide-bandgap III-nitride compounds have stimulated explosive research 

interest due to their outstanding thermochemical stability, leading to major advances for devices active in the 

short-wave regime. Among these compounds, aluminum nitride exhibiting the largest direct band gap of 6.2 eV, 

appear to be promising high impact in optoelectronics applications, such as optoelectronic devices in the UV and 

visible region. Potential applications in light emitting devices and ultraviolet sensors have already been 

demonstrated. Currently, avid attention has been focused on one-dimensional (1-D) nanomaterials such as 

nanowires and nanotubes due to their unique properties and potentially practicable applications in nanodevices. 

However, little is known about the large-scale synthesis and the optical properties of AlN nanowires. Some 

researchers have reported the photoluminescence (PL) properties of nanocrystallline AlN, and indicated that the 

efficient visible luminescence was in the 2-4 eV. The recent success of the AlN based UV emitter attract our 

attention to study its optical properties in more detail.  

In this study we investigated the luminescence phenomenon and the defect related optical stimulated 

luminescence of Wurzite AlN nanowires at various growth temperatures on sapphire (0002) substrates by 

catalytic assisted chemical vapor deposition. The morphology of the nanowires was characterized by scanning 

electron microscopy , and the single crystalline microstructure was confirmed by the selected area diffraction 

pattern and x-ray spectronscopy. The luminescence properties of AlN nanowires were studied by electron and 

photon excitation measurements, such as cathodoluminescence and photoluminescence. In addition to two 

typical defect bands related transmissions around 3.0eV and 4.85eV, band edge emission around 6.2 eV was also 

observed at room temperature. A blue shift with increasing growth temperature was suggested due to the 

radioactive recombination processes involving oxygen impurity and Al vacancies. Growth temperature related 

defect concentration and their optical properties was also observed. 
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Functional Ceramics in Biomedical Application for Tumor 
Treatment 

San-Yuan Chen 
Department of Materials Science and Engineering, National Chiao Tung University,  

Hsinchu 300, Taiwan, Email: sanyuanchen@mail.nctu.edu.tw 

Bioceramics and their applications in medicine have attracted worldwide attentions and become an 

important development. Bioceramic studies include from bone-application (especially in dentistry and 

orthopedics) to further combine with different materials (functional ceramic, metal and polymer). So far, 

engineering bio-composites have demonstrated various biomedical applications including bioceramics, 

biomineralization and biocomposites in regenerative medicine, and surface coating and tissue. In addition to 

inert zirconia/alumina ceramics to bioactive apatites, calcium phosphate ceramics, bioglass and glass-ceramics 

for bone and teeth application, several ceramics have been developed for the applications in drug delivery 

carriers, scaffolds, tissue engineering, sensor, bioelectrode.we will present the development and biomedical 

application of functional ceramics such as semiconductor ceramic (TiO2), Electrode (Iridium Oxide, IrO2). The 

versatility and flexibility of these bionanocomposites with different nanostructures also allow the development of 

drug delivery vehicles for better modulating therapeutic and reduce side effects.  Furthermore, the drug release 

profile can be controlled by modifying the nanostructures using different functional ceramic materials for 

maximizing therapeutic effect. In this talk, we reported drug-nanocarrier using functional ceramics such as 

magnetic (Fe3O4), piezoelectric (ZnO), conductive ( Graphene, rGO), insulator/amorphous (Silica) to enhance 

the therapeutic efficacy. Further development of this technology should open exciting opportunities in treating 

tough diseases such as cancer, cardiovascular diseases, neurological disorders, and infectious diseases. 
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AEM study of zinc blende and wurtzite competition on 
<111>B-oriented InGaN/GaN nanowires 

 

This research intends to use analytical electron microscopy coupled with multi-slice simulations to analyze 

InGaN/GaN nanowires (NWs) via plasma-assisted molecular beam epitaxy, emphasizing on the interface of 

wurtzite (WZ) and zinc blende (ZB) and also faulting/twinning microstructures, underlying lattice mismatch and 

chemical potential gradient for a better understanding of the ZB/WZ transformation on InGaN/GaN nanowires. 

The III-V semiconductor NWs with the ZB-type structure often show randomly distributed rotational {111} 

twin planes and stacking faults.  These features have been observed in NWs made of various materials, for 

example, GaAs, GaP, InP, InAs, ZnSe, Zn2SnO4, independent of the synthesis method.  In general, the polar 

<111>B growth direction in ZB-type structure is always perpendicular to the twin planes and stacking faults, 

which deteriorate the electronic properties of the nanowires, especially made electron wave function 

discontinuous and reduced the velocity of charge carriers.  Recently, two groups demonstrated the ability to 

control the twinning superlattices of InAs and InP NWs, respectively.  This level of control could lead to 

bandgap engineering and novel electronic behavior of the nanowires. 

Since all the <111>B-oriented twinning structures were reported in arsenide, phosphide, selenide, or even 

oxide, but not nitride.  Therefore, the purpose of this investigation is to present and explain the microstructure 

of <111>B-oriented InGaN/GaN NWs via self-induced vapor-solid-solid growth.  In this approach, the atomic 

structure of the interface including twinning and stacking faults have been analyzed directly by convergent beam 

electron diffraction and high-resolution transmission electron microscopy coupled with multi-slice simulations.  

In addition, the nucleation and growth of WZ-type domains at the kink site of twinning are also demonstrated 

and discussed. 
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Tsangpoite, Ca5(PO4)2(SiO4), a new apatite-group mineral 
and potential bio-ceramic material from angrite D’Orbigny 

Shyh-Lung Hwang ( )1, Pouyan Shen ( )2,  
Hao-Tsu Chu ( )3, Tzen-Fu Yui ( )4,   

Maria-Eugenia Varela5,  Yoshiyuki Iizuka4 
1Department of Materials Science and Engineering, National Dong Hwa University,  

Hualien, Taiwan, ROC 
2Institute of Materials Science and Engineering, National Sun Yat-sen University, 

 Kaohsiung, Taiwan, ROC 
3Central Geological Survey, PO Box 968, Taipei, Taiwan, ROC 

4Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan, ROC 
5Instituto de Ciencias Astronómicas de la Tierra y del Espacio (ICATE), San Juan, Argentina 

 

Tsangpoite, ideally Ca5(PO4)2(SiO4), the new member of apatite group minerals, was identified from the 
D'Orbigny angrite meteorite by analytical electron microscopy. The empirical formula (based on 24 O apfu) is 
(Ca8.30Ti0.20Fe0.77Al0.06REE0.03Sr0.02Cr0.01Ni0.01Zn0.01) 9.41[(P4.11Si2.02S0.06) 6.19O24]( 1.72F0.24Cl0.04). Based 
on the least-squares refinement of d-spacings measured from electron diffraction patterns, symmetry of 
tsangpoite was shown to be hexagonal (space group P63/m or P63 ) with a = 9.4885 0.0044 Å and c = 6.9913 

0.0063 Å. The unique structural and chemical characteristics of tsangpoite, along with the presence of ample 
structural vacancies, suggest that tsangpoite likely is the high temperature polymorph of silicocarnotite and has 
its petrogenetic origin as the quenched phase from the hexagonal, continuous high-temperature solid-solution 
phase in the binary system Ca2SiO4-Ca3(PO4)2 at >1450 C. With Si-P substitutions and vacancies in its’ structure, 
tsangpoite has the potential as a new material with possible biological applications. 

keywords tsangpoite, apatite, angrite, D'Orbigny, new mineral 
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Nanostructure composites built from dielectric, 
ferroelectric and photocatalytic materials 

Jay Shieh 
Department of Materials Science and Engineering, National Taiwan University 

 

A synergetic effect on energy conversion or storage can be achieved by combining oxide materials of 

different functionalities.  We demonstrate this idea by building and characterizing nanostructure composites 

consisting of different oxides with specific semiconducting, ferroelectric, photocatalytic and/or dielectric 

properties.  These composites include photoelectrodes based on TiO2/BaTiO3 nanorod arrays and 

SrTiO3/AgNbO3/Pb0.86La0.14TiO3 multilayer thin films, and nanotubular capacitors based on HfO2/TiO2 and 

HfO2/BaTiO3/TiO2 nanotube arrays.  It is found that for the composite photoelectrodes, the ferroelectric 

component, with a favorable polarization direction, can promote the separation of photoinduced electron-hole 

(e-/h+) pairs.  While for the nanotubular capacitors, the TiO2 nanotube arrays act as alternative electrodes for the 

dielectric HfO2 filling inside the arrays, making the nanotubular capacitors behave like multilayer ceramic 

capacitors (MLCC) and exhibit a larger capacitance than HfO2 thin films. 

About the speaker: Jay Shieh is the Professor of Materials Science and Engineering at the National Taiwan 

University.  He obtained his Ph.D. in Materials Engineering at the University of Cambridge in 2002.  Prof. 

Shieh’s research has focused primarily on the design, processing and characterisation of functional and energy 

ceramics in bulk forms, thin films and nanostructures.  He has published widely in these fields, having authored 

or co-authored over 55 articles in high-quality, refereed international journals and conference proceedings.  Prof. 

Shieh was awarded the Outstanding Young Member Award from the Taiwan Ceramic Society in 2010, and was 

the recipient of the Outstanding Young Scholar Grant (2011-2013) from Taiwan’s Ministry of Science and 

Technology. 

 



 81

 

1998  1999  2000  

   

   

   

   

   

   

   

   

   

   

   

   
 

2001  2002  2003  

   

   

   

   

   

   

   

   

   

   

   

   

 (General section)  



 82 

 

2004 /  2005  2006  

 

 

(
)  

 

1.  
 (1)  
 (2)  
 (3)  
 (4)  

1.  
 (1)  
 (2)  
 (3)  
 (4)  

 

 

 

 

 

 

2.  
 (1)  
 (2)  
 (3)  
 (4) 

 
 (5)  

2.  
 (1)  
 (2) 
 (3) 

 
 (4)  
 (5)  

 

 

 

3.  
 (1)  
 (2)  

3.  
 (1)  
 (2)  

 

 

 

 

4.  
 (1)  
 (2)  
 (3)  

4.  
 (1)  
 (2)  
 (3)  

 

5.  5.  
 (1)  
 (2)  

 

 6.   

  



 83

 

2007  2008  2009  

   

   

( )  ( )   

   

   

   

   

   

   

   

   

 

2010  2012  2013  

   

   

( )  ( )   

   

   

   

   

  ( )  

   

   

   

 



 84 

 

2015 /   

 126 

 130 

 78 

 106 

 32 

 48 

 80 

 67 

 27 

 96 

 790 



 85

11/20   13:30~16:30 
 

     
 
      

 8 SM001 FeNi(Co,Cr)   

 11 SM002 H13    

 12 SM003    

 15 SM004 Inconel 600    

 25 SM005  
 

 

 32 SM006 Cr-Fe-Co-Ni   

 34 SM007    

 36 SM008 / ODS    

 38 SM009 Cu-La-(Mg,Sn)   

 42 SM010   

 44 SM011 Al-Co-Cr-Fe-Mo-Ni
(BCC + )    

 45 SM012 AlxCoCrFeMnNi(x=0~1)    

 46 SM013    

 53 SM014 Ti-6Al-4V    

 59 SM015 Zr Fe-Mn-Si-Cr   

 68 SM016 Mn Fe-Mn-Si-C   

 74 SM017 Cr AlCoCrFeNi    

 77 SM018 Ti50Ni50 Inconel 
600    

 78 SM019 Ti50Ni50 316L
   

 79 SM020 Ti48.5Ni41.5Cu10    

 80 SM021 A study of strain glass nanostructure in Ni-rich Ti48.7Ni51.3 
alloy by small-angle X-ray scattering technique 

Chen Chien, Cheng-Si Tsao, Shyi-Kaan 
Wu  

 82 SM022    



 86 

 83 SM023 Y LZ91
   

 85 SM024 Transformation Behavior and Pseudoelasticity of Aged 
Ti50Ni25Cu25 Shape Memory Ribbon   

 90 SM025   

 107 SM026    

 111 SM027     

 124 SM028 Microstructure and properties of 304 SS under ultrasonic 
surface mechanical attrition treatment 

W.Y. Tsai J.C. Huang Yu Jia Gao, 
Y.L. Chung Guan-Rong Huang  

 125 SM029 925   

 133 SM030 A286   

 141 SM031    

 143 SM032 Time-dependent relaxation/creep behavior of amorphous ZrCu 
and nanocrystalline Zr thin films - a comparison   

 147 SM033    

 149 SM034   

 151 SM035   

 154 SM036    

 164 SM037 AC4B   

 166 SM038 SBHS500    

 174 SM039    

 180 SM040    

 221 SM041   

 226 SM042   

 258 SM043 Coupling of lenticular martensite in the AISI 440C   

 262 SM044    

 263 SM045    

 265 SM046 Fe-Si-B
   

 266 SM047 Ex-Situ Ta Zr
   

 279 SM048   

 283 SM049 Ti-6Al-4V    



 87

 300 SM050 

Investigate the Deformation Behavior of Bulk Metallic Glass 
Matrix Composite by using Molecular Dynamics Simulation 
(MD)and Convolutional Multiple Whole Profile Fitting 
(CMWP) 

  

 305 SM051 
Determining the microstructure of CoCrFeMnNi high entropy 
alloy by using in-situ Neutron Diffraction and Convolutional 
Multiple Whole Profile fitting (CMWP)   

 311 SM052   

 316 SM053 3D Printing of Low Melting Temperature Alloys by Fused 
Deposition Modeling   

 327 SM054   

 333 SM055 NiTi Ni2Ti4O    

 334 SM056    

 345 SM057 Si Al-Mn-Mg    

 355 SM058 Ni CoCrFeNixTi0.3

   

 377 SM059 Ti-Au-Ag    

 382 SM060   

 384 SM061    

 399 SM062 Ti6Al4V   

 402 SM063 Fe2O3   

 408 SM064   

 413 SM065    

 426 SM066 A study of crystallization behavior of an amorphous FeSiBC 
ribbon   

 434 SM067    

 443 SM068    

 450 SM069    

 452 SM070 A357   

 461 SM071 7075-T6
   

 470 SM072 Extended elastic region in nanocrystalline HCP and FCC 
metals under nano-tension testing   

 471 SM073  Murakami 
Hideyuki  

 472 SM074   

 512 SM075   



 88 

 516 SM076 CoCrFeNiX (X = C, Si, Ge, Sn)   

 517 SM077 The Carbon Concentration Determination of Bainitic Ferrite 
by Convergent Beam Electron Diffraction (CBED)   

 528 SM078   

 535 SM079 
The evolution of microstructures and high temperature 
properties of AlxCo1.5CrFeNi1.5Tiy high entropy alloys 

  

 542 SM080 Hastelloy X   

 548 SM081 Ti-6Al-4V Ti-6Al-6V-2Sn   

 549 SM082    

 558 SM083 Low Temperature Toughness of Direct Quenched High 
Strength Low Alloy Steel 

Ta-Chien Cheng Chieh Yu, Tze-Ching 
Yang Ching-Yuan Huang, Ren-Kae 
Shiue Hsin-Chih Lin 

 

 559 SM084 One step recrystallization from FeCoNi to CoCrFeMnNi   

 560 SM085 The sample size effect and deformation mechanism of single 
crystal aluminum 

J. H. Wu W. Y. Tsai C. H. Hsieh
P. H. Lin J. C. Huang  

 565 SM086 Analytical study of heat transfer and concentration profile 
during solidification of aluminum 4.5% copper alloy Anmar K. Shukur Weng-Sing Hwang  

 568 SM087 Study of melting and solidification of magnesium cored wire 
during feeding in a steel ladle   

 572 SM088    

 574 SM089    

 575 SM090 6069    

 577 SM091 Thermodynamic Relation between Cerium, Oxygen and 
Sulphur in Liquid Iron   

 585 SM092 316L    

 589 SM093 HfNbTaTiZr
   

 610 SM094 SCM440    

 611 SM095    

 613 SM096   

 614 SM097 A356   

 622 SM098    

 629 SM099    

 633 SM100  

 641 SM101 Al CoCrFeMnNi    

 678 SM102 In-Situ Observation of the Growth Behavior of Acicular 
Ferrite in a Mg-containing Low Carbon Steel   



 89

 686 SM103 Damping characteristics of the inherent internal friction of 
Ti50Ni50-xFex shape memory alloys   

 693 SM104 7075   

 721 SM105   

 735 SM106    

 739 SM107 Al-11.6Si    

 743 SM108   

 744 SM109 Investigation of Calcining Temperatures and Additives on the 
Carbothermic Reduction of Limonite Laterite   

 746 SM110   

 748 SM111 Characterization of scissors cutting-induced shear bands in 
metallic glass ribbons 

Cheng-Yun Liu Chi-Hwa Yu  
Cheng Wang Chun-Hway Hsueh  

 753 SM112 CALPHAD Al0.5CoCrCuFeNi 
  

 

 754 SM113    

 755 SM114 Cu
   

 783 SM115    

 786 SM116    

 788 SM117 EN HX460LAD    

 791 SM118 Incoloy925    

 795 SM119 EH47    

 804 SM120    

 812 SM121 Ni-Cr-Mo   

 815 SM122 7050   

 825 SM123  Rudder Wu  
 

 841 SM124   

 847 SM125   

 855 SM126    

 3 EE127 
Use Taguchi Method to Optimize the Synthesis Processes of 
Porous Silicon Nanoparticles as Anode Materials for Lithium 
Ion Batteries 

  

 10 EE128   

 16 EE129   



 90 

 17 EE130    

 24 EE131    

 28 EE132   

 40 EE133 UCST draw solusion   

 50 EE134    

 60 EE135 Cu2SnSe4 ZnS Cu2ZnSn(SSe)4

  

 61 EE136 / CuZnSe2 SnS  Cu2ZnSn(SeS)4

  

 62 EE137 Na2S Cu(InGa)Se2

  

 73 EE138    

 76 EE139 CdSe   

 81 EE140   

 93 EE141  

 97 EE142   

 98 EE143 (111)   

 116 EE144   

 121 EE145 /
  

 128 EE146 (100)   

 132 EE147 (AZO)
CZTSe   

 134 EE148 SiC layer covered solar device as mechanical enhancement for 
solar cell 

Cheng-Lien Wang Chien-Chun Hsieh  
Hung-Chieh Tseng Hsin-Hsin Hsieh  
Yu-Hsien Lee Wei-Lun Yang
Sih-Hong Chen Meng-Fan Lin   
Kuan-Wu Lu Shih-Jui Wu 

 150 EE149 
Efficiency improvement of CIGS solar cell on stainless steel 
substrate by introduction of thin film metallic glass diffusion 
barrier 

Lingjun Xue Wahyu Diyatmika  
Jinn P. Chu 

 155 EE150 Sr2Mg1-xCuxMoO6-

  

 163 EE151   

 170 EE152   

 172 EE153   

 173 EE154   

 177 EE155   



 91

 179 EE156    

 182 EE157   

 193 EE158   

 203 EE159   

 212 EE160   

 220 EE161 /    

 224 EE162    

 225 EE163   

 228 EE164    

 234 EE165    

 237 EE166    

 238 EE167    

 239 EE168 Si-C    

 241 EE169 TiO2:Ho,Yb
  

 250 EE170   

 261 EE171 NiCo2O4

   

 269 EE172 Synthesis and Chemosensory Properties of Branched 
Conjugated Polycarbazoles with Terpyridine Segments   

 278 EE173 LSGM
  

 280 EE174 First-Principles Study of Lithiation Mechanism and Origin of 
Enhanced  Lithium Capacity for Reduced Graphene Oxide   

 281 EE175 
On the Origin of the Dopant Effects on the Lithiation 
processes for c-Si as Anodes for Li-ion Batteries: an ab-initio 
study 

  

 285 EE176    

 289 EE177 Improved Photocatalytic Performance of ZnO Nanowires 
Co-modified with Cu2O and Ag Nanoparticles   

 290 EE178 Sr(Ce0.6Zr0.4)0.85In0.1Y0.05O3-  
  

 

 291 EE179 0.5Li2MnO3-0.5LiMn1/3Co1/3Ni1/3O2-xFx(x=0 , 0.075) 
 

  

 293 EE180 PrBaCo2O5+

BaZr0.5Pr0.3Y0.2O3-    

 299 EE181 Ce0.8Sm0.15Ca0.05O2-

  

 306 EE182 SS/CrN/CrAlN/Al2O3

  



 92 

 308 EE183   

 315 EE184 
Electrical measurement of Si-based electrode powders by 
Kelvin probe force microscopy (KPFM) and electrostatic force 
microscopy (EFM) 

  

 320 EE185   

 322 EE186    

 326 EE187 Synthesis and evaluation of bismuth based perovskite as 
cathode of solid oxide fuel cells   

 342 EE188 Ni+SDC   

 348 EE189 TiWOx    

 352 EE190 TiWVOx    

 374 EE191 Investigation on appropriate calcination temperature for 
Ag-decorated TiO2 photocatalyst 

Keng-Ching Lin Keng-Ping Chou  
Chun-Pei Cho 

 385 EE192  

 391 EE193 B-site 1M NaOH 
   

 392 EE194    

 393 EE195 DSSC    

 395 EE196    

 396 EE197   

 405 EE198  Christophe Isnard
  

 409 EE199 The influence of pyrolyzed temperature on synthesized 
Polyaniline/C Supported Iron for PEMFC Cathode Catalyst Vuri Ayu Setyowatia 

 414 EE200 Investigation of Capacity Fading of 
Li[Li0.2Mn0.54Ni0.13Co0.13]O2 Cathode Materials 

Wei-Zhi Lin Chung-Ta Ni  
Kuan-Zong Fung Shu-Yi Tsai
Hsiang-Yi Lo You-Cheng Su 

 

 415 EE201 The influence of cubic-rhombohedral phase transition of Bi2O3 
on the polarization resistance of Bi2O3 base composite cathode

Chang Yu-Fan Fung Kuan-Zong  
Ni Chung-Ta Liu Chi-Yang  
Tsai Shu-Yi 

 

 417 EE202 La0.7Sr0.3VO4

   

 420 EE203    

 422 EE204  , ,   

 423 EE205 Study on photocatalytic activity of Ag-TiO2-graphene ternary 
nanocomposites 

Fu-Jye Sheu Hung-Yu Mao  
Chun-Pei Cho 

 428 EE206 Printing CIGS Solar Cells on Stainless Steel Foils 
 

 432 EE207 CIG CIGS  
 

 433 EE208    



 93

 438 EE209    

 439 EE210    

 469 EE211 Novel hierarchical structure of CuO/NiO nanowire arrays for 
high performance lithium ion battery anode material   

 485 EE212 
Soft Processing of Nitrogen-doped Graphenes and Their 
Hybrids Inks via Submerged Liquid Plasma [SLP] or 
Electrochemical Exfoliation [ECE] under Ambient Conditions

Masahiro Yoshimura  

 490 EE213 Simulation and analysis of 4-inch SiC crystal growth by 
physical vapor transport process   

 502 EE214    

 508 EE215    

 509 EE216 Ti
   

 513 EE217    

 514 EE218   

 522 EE219    

 523 EE220    

 526 EE221    

 532 EE222   

 551 EE223 /   

 562 EE224 Development of advanced metallic alloys for solid oxide fuel 
cell (SOFC) interconnector application   

 569 EE225    
  

 578 EE226 N2/CO2   

 586 EE227 /  

 593 EE228    

 603 EE229 Pt-MoS2/  

 605 EE230 -MnO2

   

 609 EE231 /
   

 612 EE232    

 616 EE233    

 636 EE234 The characterisation of multilayers-graphene by 
shear-exfoliation in DMSO  

 642 EE235    



 94 

 643 EE236  PPDOT-Et    

 645 EE237 PProDOT-Me2    

 649 EE238   

 656 EE239    

 657 EE240 Enhanced Thermal Energy Storage: Tunable Endothermic 
Plateaus by Binary Metal Alloy Particles 

Chih-Chung Lai Chun-Che Chang
Shih-Ming Lin Yuan-Da Chu  
Ming-Chang Lu Yu-Lun Chueh 

 

 695 EE241 SnS2 ZnS/SnS2/Cu2S
   

 699 EE242 Sr1.8Ba0.1La0.1Nb2O7 Sr1.7Ba0.1La0.2Nb2O7

  

 720 EE243 Eu BaY2ZnO5

  

 729 EE244 Ba0.5Sr0.5FeO3   

 732 EE245   

 737 EE246    

 752 EE247   

 768 EE248   

 772 EE249 V2O5

  

 781 EE250   

 794 EE251   

 799 EE252 /    

 816 EE253 /   

 823 EE254    

 838 EE255 On the Al-doped ZnO Nanorods as the Photo-anode of 
Dye-Sensitized Solar Cells 

Amrita Choudhury Jing-Chie Lin
Yao-Tien Tseng Kun-Cheng Peng
Tzu-Wei Huang 

 

 862 EE256 Nano-carbon material assisted dehydrogenation behavior of 
sodium alanate 

Shih-Jei Hu Cheng-Hong Chen  
Wen-Ta Tsai  

11/21   09:00~11:50 
 

     
 
      

 20 FC001   

 54 FC002    



 95

 69 FC003 TaOxNy TaOxNy-Ag  
  

 102 FC004 WO3 Ca5Nb4TiO17   

 109 FC005 Y0.8Ca0.2Cr1-xCoxO3 (x=0.1 0.2)   

 113 FC006 /
   

 129 FC007   

 153 FC008    

 204 FC009    

 208 FC010    

 209 FC011   

 210 FC012  

 211 FC013 Y0.8Ca0.2CoO3   

 216 FC014 ZnO/CuO / Cu ZnO
    

 243 FC015 /    

 244 FC016  (Ba0.98Ca0.02)(Ti0.94Sn0.06)O3  
SiO2    

 246 FC017    

 251 FC018   

 271 FC019 Lix(K0.5Na0.5)1-x(Nb0.8Ta0.2)O3

  

 302 FC020 
Using Synchrotron XRD and TEM to Investigate the Structural 
Evolution of Helium Ion-irradiated Silicon Carbide under 
Different Temperatures. 

?
  

 321 FC021    

 323 FC022 : ,   
Dusan Galusek  

 340 FC023 Microstructure and magneto-transport property of 
La0.7Sr0.3MnO3 

  

 353 FC024    

 358 FC025    

 372 FC026   

 383 FC027  PET 
   

 397 FC028 Ba0.5Sr0.5Co0.8Fe0.2O3-d

   

 424 FC029    



 96 

 427 FC030    

 441 FC031    

 451 FC032    

 460 FC033    

 476 FC034 CuMnO2

   

 483 FC035 @ @
   

 500 FC036 TiO2   

 503 FC037 Mechanical behaviors of LiAlO2 single crystal in micro/nano 
scales   

 506 FC038 /
   

 519 FC039 - / TiN/Si
BaxSr1-xTiO3    

 520 FC040 Correlation between magnetoimpedance and permeability in 
Polycrystalline Perovskite La0.7Sr0.3MnO3 

  

 537 FC041   

 541 FC042 PEG  

 546 FC043 BaSiO3:Eu3+    

 547 FC044 BaSiO3:Mn2+    

 570 FC045    

 573 FC046 Stress development during constrained sintering of 
Polycrystalline Bi12TiO20 

  

 588 FC047 Low-fire Processing BaTiO3-based Dielectric with 
Li2O-ZnO-B2O3 in H2/N2 

  

 601 FC048 Synthesis of Hierarchically Porous Structured Bio-Inspired 
Composites by Diatomites and Freeze Casting   

 608 FC049 /    

 628 FC050    

 632 FC051   

 634 FC052 Bi2O3-SiO2    

 675 FC053    

 698 FC054 / /    

 700 FC055    

 702 FC056    

 704 FC057    



 97

 705 FC058    

 708 FC059 Dielectric properties and crystal structure of  
(Mg0.91Zn0.06Co0.03)1.8(Ti1-xSnx)1.1O4 ceramics 

Yuan-Bin Chen 1 Cheng-Liang Huang 
Bing-Jing Li Sih-Yin Wang  

 709 FC060 
x(Mg0.7Zn0.3)0.95Co0.05TiO3-(1-x)(La0.5Na0.5)TiO3 Ceramic at 
Microwave Frequency with a Near Zero Temperature 
Coefficient of Resonant Frequency 

Yuan-Bin Chen Cheng-Liang Huang  
Bing-Jing Li Sih-Yin Wang   

 714 FC061 ZnO Li0.058(K0.480Na0.535)0.966(Nb0.90Ta0.10)O3

  

 717 FC062 6    

 724 FC063 
Reduced Activation Energy for hydrogen generation of 
aluminum/water system using various oxide and aluminum 
hydroxide catalysts 

Hsin-Te Teng Yu-Kuang Chen, 
Ming-Ssu Chin Hong-Wen Wang  

 725 FC064 Modification of Titania Nanotube for Hydrogen Generation 
from Photocatalytic Splitting Water Chin-Hao Chan Hong-Wen Wang  

 727 FC065 TiOX    

 758 FC066 3D   

 763 FC067 SiOC    

 764 FC068 MoOx    

 766 FC069    

 796 FC070 CuCrO2:Fe   

 798 FC072    

 801 FC073    

 809 FC074 GeO2 Ca4La4Pr2(SiO4)4(PO4)2O2

   

 834 FC071 Grain Boundary Structure Modification for SrTiO3 Anode 
Materials 

Tzu-Yi Li Andini Nur Vania Swari  
Shao-Ju Shih 

 837 FC075 ZnO Mn2+

   

 857 FC076 Fe doped LiNbO3    

 858 FC077 3   

 863 FC078 Ultra-High Temperature Tribological Characteristics in Si 
Modified CrAlSiN Nanocomposite Coatings 

Chun-Chi Chang Hsien-Wei Chen
Jyh-Wei Lee Jenq-Gong Duh  

(
)  9 EM079 

Resistive switching characteristics of amorphous 
(HfCuAlTi)Ox film for resistive random access memory 
(RRAM) applications 

Ting-Yu Wang J. P. Chu S. F. Wang 
Ta-Tung Lin 

(
)  13 EM080    

(
)  14 EM081  ,

  

(
)  23 EM082 /

( )  

(
)  35 EM083 /

   



 98 

(
)  39 EM084 Sn-Ag-Zn-Bi

   

(
)  41 EM085 ZnO Li0.03(K0.48Na0.52)0.97(Nb0.9Ta0.1)O3

  

(
)  67 EM086 /   

(
)  86 EM087   

(
)  87 EM088   

(
)  88 EM089   

(
)  99 EM090 Sr1-xBax(Fe0.5Nb0.5)O3

  

(
)  103 EM091 Nb2O5 Ba4ZnTi11O27  

(
)  135 EM092 BaTiO3-BaZrO3   

(
)  145 EM093 The Study of Material and Electrical Properties of Ag-Cu Thin 

Films Applied in Resistive Random Access Memory 
I.C. Chen C.C. Kuo J.C. Huang  
T.C. Chang  

(
)  148 EM094   

(
)  186 EM095 Ni-Pd-Co   

(
)  191 EM096   

(
)  205 EM097    

(
)  235 EM098 PDMS    

(
)  242 EM099    

(
)  260 EM100 (Mg1-xMnx)2(Ti0.95Sn0.05)O4

   

(
)  270 EM101 OLED   

(
)  275 EM102 Observation of Resistance Switching Characteristics in Ag / 

Ta2O5 / Au Resistive Random Access Memory 

Chia-Fu Chang Chun-Wei Huang
Jui-Yuan Chen Chung-Hua Chiu  
Wen-Wei Wu 

 

(
)  276 EM103 First-Principles Study of the Origins of n-type Doping Effect 

on MoS2 from Amorphous SiO2 Substrate   

(
)  288 EM104 Viscoelasticity characterization of an epoxy molding 

compound 

Dao-Long Chen Tz-Cheng Chiu  
Tei-Chen Chen Ping-Feng Yang  
Sheng-Rui Jian Chih-Pin Hung  

(
)  307 EM105    

(
)  314 EM106 ( )    

(
)  318 EM107    

(
)  319 EM108 

Elucidating the Electrical Properties of 
Metal-Oxide-Semiconductor Capacitor using Zn2SnO4 as 
Dielectrics 

 

(
)  331 EM109 Cu-Zn Alloy Melt Extrusion Module for 3D Additive 

Manufacturing   



 99

(
)  366 EM110   

(
)  406 EM111 Fabrication and characterization of (100)-oriented single 

crystalline Cu pads and lines   

(
)  416 EM112 XSn4    

(
)  418 EM113 PCB EBSD   

(
)  429 EM114    

(
)  430 EM115 Cu6Sn5     

(
)  440 EM116   

(
)  442 EM117 Property Study of Impurity Doped Tin Oxide Boen Houng Cha Zhuyin Tsi  

Wei Jack Chien  

(
)  448 EM118 - -   

  

(
)  459 EM119 (AgBi)0.5MoO4   

(
)  467 EM120 

Low Temperature Fabrication of Conductive Silver Lines and 
Dots via Transfer-printing and Nanoimprinting Lithography 
Techniques   

(
)  473 EM121 /    

(
)  480 EM122    

(
)  493 EM123 Relief of Tin Whiskers Formation by Using 

Specifically-oriented Copper 
Han-wen Lin Jia-ling Lu  
Chih-chia Hu Yu-Jin Li Chih Chen  

(
)  495 EM124 Galvanic Effect of Au-Ag Electrodes for Conductive Bridging 

Resistive Switching Memory   

(
)  501 EM125 Study of Grain Size and Orientation of 30 m Solder 

Microbumps Bonded by Thermal Compression Yu-An Shen Chih Chen  

(
)  507 EM126 /    

(
)  511 EM127    

(
)  518 EM128 Sn-3Ag-xCu/Ni    

(
)  521 EM129    

(
)  539 EM130 Application of Novel Non-destructive Failure Analysis Tools 

on the Advanced Packages   

(
)  543 EM131 CaCu3Ti4O12    

(
)  563 EM132 CaLa4(Zr0.05Ti0.95)4O15

   

(
)  580 EM133 Cu   

(
)  591 EM134   

(
)  598 EM135 Experimental study of micro droplet of highly loaded nano 

silver ink printed on hard substrates     

(
)  602 EM136 Copper-Alloy Seed for Copper-Interconnect Applications   



 100 

(
)  604 EM137 

Effects of Varied Negative Stop Voltages on Current 
Self-compliance in Indium Tin Oxide Resistance Random 
Access Memory 

  

(
)  624 EM138 

High Performance Excellent Reliability Multifunctional 
Graphene Oxide Doped Memristor Achieved by 
Self-protective Compliance Current Structure 

  

(
)  630 EM139    

(
)  631 EM140 The Lattice and Microstructural Variation of Zn in the Sn9Zn 

Solder under Current Stressing   

(
)  640 EM141 ITO/Ti/ITO   

(
)  644 EM142 Synthesis and Thermal Behavior of Ag coating on Multiwalled 

Carbon Nanotube   

(
)  651 EM143 

The new deposition method of fabrication micro dots by 
piezoelectric dispensing technique using silver pastes of high 
concentration 

  

(
)  652 EM144    

(
)  653 EM145    

(
)  654 EM146 Hopping Effect of Hydrogen-Doped Silicon Oxide Insert 

RRAM by Supercritical CO2 Fluid Treatment 
Chih-Hung pan Ting-Chang Chang  
Tsung-Ming Tsai  

(
)  655 EM147 

Complementary resistive switching behavior induced by 
varying forming current compliance in resistance random 
access memory 

  

(
)  658 EM148 Origin of Hopping Conduction in Graphene-Oxide Doped 

Silicon Oxide Resistance Random Access Memory Devices   

(
)  659 EM149 

Controllable Set Voltage in Bilayer ZnO:SiO2/ZnOx 
Resistance Random Access Memory by Oxygen Concentration 
Gradient Manipulation 

  

(
)  660 EM150 Tri-Resistive Switching Behavior of Hydrogen Induced 

Resistance Random Access Memory 
Wen-yan Lin Tsung-Ming Tsai  
Ting-Chang Chang   

(
)  662 EM151 Low Temperature Improvement Method on Zn:SiOx Resistive 

Random Access Memory Devices   

(
)  663 EM152 Mechanism of Triple Ions Effect in GeSO Resistance Random 

Access Memory   

(
)  665 EM153 Endurance Improvement Technology With Nitrogen Implanted 

in the Interface of WSiOx Resistance Switching Device 
Ya-Ju Syu Tsung-Ming Tsai  
Ting-Chang Chang   

(
)  668 EM154 Optimizing Sn coated on MWCNT using DBA for Thermal 

Interface Materials (TIMs) application M. W Frischa Kwang-Lung Lin  

(
)  669 EM155 Characteristics of hafnium oxide resistance random access 

memory with different setting compliance current   

(
)  670 EM156 

Ultra-high resistive switching mechanism induced by oxygen 
ion accumulation onnitrogen-doped resistive random access 
memory 

  

(
)  672 EM157 The effect of high/low permittivity in bilayer HfO2/BN 

resistance random access memory   

(
)  674 EM158 First-Principles Investigation on High Dielectric Material 

CaCu3Ti4O12 
 

(
)  676 EM159 Asymmetric Carrier Conduction Mechanism by Tip Electric 

Field in WSiOX Resistance Switching Device   

(
)  677 EM160 Characteristics and Mechanisms of Silicon-Oxide-Based 

Resistance Random Access Memory  



 101

(
)  680 EM161 

Hopping conduction distance dependent activation energy 
characteristics of Zn:SiO2 resistance random access memory 
devices 

 

(
)  681 EM162 Silicon introduced effect on resistive switching characteristics 

of WOX thin Films   

(
)  683 EM163 Electrical conduction mechanism of Zn:SiOx resistance 

random access memory with supercritical CO2 fluid process   

(
)  685 EM164 Ultra-Violet Light Enhanced Super Critical Fluid Treatment in 

In-Ga-Zn-O Thin Film Transistor   

(
)  687 EM165    

(
)  690 EM166 Charge Quantity Influence on Resistance Switching 

Characteristic during Forming Process   

(
)  692 EM167 Characterization of Oxygen Accumulation in 

Indium-Tin-Oxide for Resistance Random Access Memory   

(
)  694 EM168 ZrN ZrHfO

MIS   

(
)  713 EM169 Effects of TiN and Indium-Tin-Oxide Electrodes on Resistive 

Random Access Memory Switching Mechanism 
Po-Hsun Chen Ting-Chang Chang
Tsung-Ming Tsai  

(
)  741 EM170 Effect of alloying elements on microstructure of the Zn metal Wei-Chih Huang Che-Wei Chang   

Kwang-Lung Lin  

(
)  742 EM171    

(
)  749 EM172  Ni-Co Lin Tsung-Ming Tsai

Ting-Chang Chang  

(
)  769 EM173    

(
)  774 EM174    

(
)  780 EM175    

(
)  785 EM176 Phase Separation Suppression and Strain Modification of 

AlGaN for AlGaN/GaN High Electron Mobility Transistors 

Tien-Tung Luong Yeng-Teng Ho  
Shih-Chien Liu Yu-Sheng Chiu  
Edward Yi Chang 

 

(
)  790 EM177 Ni/SnAg/Ni Ni3Sn4

   

(
)  797 EM178  

Ag3Sn    

(
)  808 EM179 

The investigation of interfacial and crystallographic 
observation in the Ni(V)/ SAC/OSP Cu solder joints with high 
and low silver content during thermal cycling test 

Christine Jill Lee Jenq-Gong Duh  

(
)  814 EM180 Electric current-induced strain gradients and atomic migration: 

An in situ synchrotron radiation and ab initio study 
 

  

(
)  827 EM181 Study of Low-Firing Ceramics (Ba1-x)SrxMg2(VO4)2 (x = 0

1) at Microwave Frequency 
Chia-Hui Su Tsung-Min Chu  
Cheng-Liang Huang  

(
)  829 EM182 The Microstructure Evolution in Cu/Sn-3.5Ag/ENIG ( wt% ) 

Micro-bumps   

(
)  848 EM183   

(
)  864 EM184    

 

 
52 HA185 Copper   



 102 

 

 
56 HA186    

 

 
71 HA187   

 

 
75 HA188    

 

 
120 HA189   

 

 
137 HA190   

 

 
142 HA191 TaN CFx   

 

 
183 HA192  MAPbX3 

(MA=CH3NH3, X= Cl, Br, I)   

 

 
199 HA193    

 

 
223 HA194   

 

 
245 HA195    

 

 
375 HA196    

 

 
390 HA197   

 

 

 
435 HA198  

 
  

 

 
458 HA199 Hf Ru   

 

 
466 HA200    

 

 
468 HA201 (111)

   

 

 
474 HA202    

 

 
510 HA203 

Experimental realization of ultrathin, double-sided 
metamaterial perfect absorber at terahertz gap through 
stochastic design process 

Tsung-Yu Huang Ching-Wei Tseng  
Ting-Tso Yeh Tien-Tien Yeh  
Chih-Wei Luo Tahsin Akalin  
Ta-Jen Yen 

 

 

 
550 HA204 Evolution of transmittance in UV-irradiated Syndiotactic 

Polystyrene   



 103

 

 
552 HA205 /

   

 

 
553 HA206 

On the mechanism of CrC-electrodeposition from Cr(III)- 
containing baths with and without addition of some cations and 
anions 

N.V.Tai W.H.Weng Y.T.Tseng  
C.Y.Wang J. C. Lin1   

 

 
555 HA207 Effect of gamma-ray irradiation on isothermal crystallization 

of poly(ethylene succinate)   

 

 
623 HA208 SiC    

 

 
648 HA209    

 

 
696 HA210 LZ91    

 

 
750 HA211    

 

 
802 HA212 AZ31

   

 

 
805 HA213 TaTiCu

 
  

 

 

 
854 HA214    

 

 
861 HA215 /   

  

 

 
867 HA216   

 2 BM217 Effects of Zr-based thin film metallic glass coating on skin 
grafting using a dermatome blade  

 19 BM218    

 101 BM219 
THIN FILM METALLIC GLASSES COATED ON 
INTRAVENOUS CATHETER FOR REDUCING 
VASCULAR THROMBOSIS FORMATION 

Yi-Ling Chen Chia-Lin Li  
Cheng-Min Lee Wahyu Diyatmika  
Sasza Chyntara Jinn P. Chu  
Ming-Jen Chen Shih-Hsin Chang  
Wen-Chien Huang 

 104 BM220 Thin Film Metallic Glass Coating for Reducing Adhesion and 
Metastasis of Human Cancer Cells 

Sasza Chyntara Guei-Huang Jiang  
Chia-Lin Li Cheng-Min Lee  
Wahyu Diyatmika Yi-Ling Chen  
Jinn P. Chu Ming-Jen Chen  
Shih-Hsin Chang Wen-Chien Huang 

 169 BM221   

 248 BM222   

 249 BM223 - -    

 257 BM224 / 316L
   

 268 BM225 /   



 104 

 303 BM227 Study of biomechanical properties of Streptococcus mutans by 
atomic force microscopy   

 309 BM228    

 310 BM229 Study of bio-electrochemical property of Streptococcus mutans 
under stressed conditions 

Yi Cheng Yang Shuo Yen Fang  
Bernard Haochih Liu  

 338 BM230 
Antibacterial Effects and Biocompatibility of 
Vinyltrimethoxysilane Modify Polystyrene Surfaces with 
Antimicrobial Hydrogel 

  

 346 BM231 / 316L
   

 363 BM232 
Effective Photothermal Killing of Pathogenic Bacteria by 
Using Spatially Tunable Colloidal Gels with Nano-Localized 
Heating Sources 

Shu-Jyuan Lin Chun-Wen Hsiao  
Hsin-Lung Chen Zi-Xian Liao  
Yen Chang Hsing-Wen Sung 

 

 365 BM233 DMTMM   

 380 BM234    

 411 BM235 Polyacrylic acid / Nano-Silver Composite Hydrogels and Their 
Antimicrobial Application   

 425 BM236 
Inflammation-Induced Drug Release by Using a 
pH-Responsive Gas-Generating Hollow-Microsphere System 
for the Treatment of Osteomyelitis 

Wei-Lin Wan Ming-Fan Chung  
Yi-Jun Lin Hsing-Wen Sung  

 431 BM237    

 446 BM238    

 449 BM239 The study for pH sensors based on Nanocrystalline diamond 
films  

 482 BM240 Mechanism of cytotoxicity from size-tunable Gold 
Nanoparticles on the Model Organism Caenorhabditis elegans

Chun-Chih Hu Gong-Her Wu  
Oliver I. Wagner  Ta-Jen Yen  

 487 BM241 Trojan-Horse Nanocapsules  a Multistage Drug Delivery 
System for Deep Permeation in Tumor Tissue 

Yen.-Ho. Lai Tzu-Hsun Kao  
San.-Yuan. Chen  

 499 BM242 
Surface Modification and Bioactivity of 
-Ti-28Nb-11Ta-8Zr Alloy Treated by Anodic Oxidation and 
SrHA Loading 

Fang-Jyun Yeh Ta-Jen Yen  

 527 BM243 

DEVELOPMENT OF BIOCOMPATIBLE 
FUNCTIONALIZED SELF-ASSEMBLING PEPTIDE 
HYDROGEL FOR INDUCING ANGIOGENESIS OF 
INJURED BRAIN TISSUE 

K.C. Chang Y.J. Chuang W.H. 
Chang M.Y. Huang T.W. Wang  

 529 BM244 
Development of Biodegradable and Conductive Film 
incorporated with Photothermal Nanoparticles for Biomedical 
Applications 

  

 530 BM245   

 538 BM246   

 540 BM247    

 567 BM248    

 582 BM249 Pluronic F127
   

 590 BM250 Effects of Cu content on bio-electrochemical response and 
biocompatibility in Ti-based metallic glasses 

 
  

 599 BM251 Mg-5wt.% Sn    

 600 BM252 Mg-5wt.% Sn  
   

 639 BM253    



 105

 707 BM254 Study of titanium alloys with gradient porosity by selective 
laser melting process  

 

 740 BM255   

 747 BM256 /
 

 
 

 773 BM257 Vancomycin Contained Biopolymer/ HA/ ZTA multilayer 
Coatings on AZ91 Mg alloy by Electrolysis for Implants 

Tien-Yu Wang Ming-Jia Wang
Yu-Mei Cheng Jhen-Yuan Kao  
Shiow-Kang Yen 

 

 811 BM258    

 817 BM259   

 821 BM260 

Synergistically Targeting for Enhancing HER2
overexpressed Breast Cancer Therapy via pH responsive 
Nanocarriers with Tunable Strategy of Magnetic Application 
and Trastuzumab Density 

Chih-Sheng Chiang Yi-Shang Shen  
Jun-Jen Liu San-Yuan Chen  

 833 BM261    

 846 BM262 Inorganic Organic Hybrid Nanoparticles with Multiple 
Functionalities and Shape Memory Effect as Colorectal Stent   

 851 BM263 
Electric-Aligned Conductive Porous Microcapsule and 
Electric-Triggered Drug Delivery in Hydrogel for 
Electroactive Tissue Engineering 

  

 852 BM264    

 860 BM265   

11/21   13:15~15:30 
 

    
  

 
      

 4 OM001    

 33 OM002 /
  

 49 OM003 Cu2O   

 55 OM004   

 63 OM005      

 72 OM006   

 89 OM007 - YInGe2O7:Dy3+  

 91 OM008 YPO4 cooperative energy transfer Tb3+

Yb3+    

 94 OM009   

 114 OM010 LED   

 117 OM011    

 119 OM012   

 122 OM013    



 106 

 123 OM014 
Highly-Efficient, Air-Stable, Low-Temperature Processed 
Semitransparent Perovskite Solar Cells Enabled by Atomic 
Layer Deposition 

Chih-Yu Chang Yu-Chia Chang  
Kuan-Ting Lee Wen-Kuan Huang  
Hao-Yi Siao 

 

 127 OM015   

 130 OM016 ZnAl2O4 ZnO
   

 131 OM017   

 146 OM018 
High-Performance Flexible Tandem Polymer Solar Cell 
Employing a Novel Cross-Linked Conductive Fullerene as an 
Electron Transport Layer   

 158 OM019 UV-Ozone-Treated Ultra-Thin Li-Doped NiO Film As Anode 
Buffer Layer On Organic Light Emitting Diodes 

Hsin-Wei Lu Po-Ching Kao  
Sheng-Yuan Chu  

 167 OM020 X-Ray
   

 168 OM021   

 189 OM022 OLED   

 190 OM023    

 222 OM024 /    

 229 OM025   
  

 231 OM026 Cu-Bi-Zn-B    

 236 OM027   

 247 OM028 NaF YAG:Ce  

 252 OM029 Ultraviolet InGaN Light-Emitting Diode with Embedded 
Nanoporous AlGaN Reflector   

 254 OM030   

 264 OM031    

 287 OM032 /
   

 301 OM033 UV Responsivity Enhancement of A-axial GaN nanowire via 
Piezophototronic Effect   

 337 OM034    

 350 OM035 High Performance Transparent Colorless PI Substrate  

 368 OM036   

 378 OM037 
The characteristics of amorphous cobalt carbon thin film alloys 
prepared by reactive sputtering deposition and their 
applications 

Zih-Chen Hong Jia-Yang Hong  
Sham-Tsong Shiue  

 379 OM038    

 381 OM039   

 398 OM040   

 453 OM041 Fabrication of Ordered Indium-Antimony Nanowires Array   

 477 OM042   

 494 OM043 Antibacterial and Antifungal Effects of Thin Film Metallic 
Glasses Deposited on Optical Glass   



 107

 498 OM044 Highly Conductive and Transparent Silver Nanowire 
Electrodes by Molybdenum Oxide Treatment 

Jung-Hao Chang Kai-Ming Chiang  
Jung-Hung Chang Chih-I Wu and 
Hao-Wu Lin 

 

 505 OM045 Crystallization kinetics and recording characteristics of 
Ge/NiGe bilayer for write-once blu-ray disc  

 515 OM046 Two Optical Phases Coexistence in One Dimensional 
Hyperbolic Metamaterials   

 525 OM047   

 531 OM048 Growth of m-plane ZnO films on surface treated LiGaO2 
substrate  by molecular beam epitaxy   

 534 OM049 Pulsed Laser Deposition of Co-doped ZnO Dilute Magnetic 
Thin Films with High Transparency and Low Resistivity   

 536 OM050 Fabricate high transmission transparent conductive thin film 
with Ag/ITO/Ag structure 

A.C. Yu J.H. Hsu B.Y.Lee  
W.Y.Tsai J.C. Huang  

 576 OM051 A single dielectric nanolaser Tsung-Yu Huang and Ta-Jen Yen  

 579 OM052    

 583 OM053 
Demonstration of an ultrasensitive refractive-index plasmonic 
sensor by enabling its quadruple resonance in phase 
interrogation 

  

 607 OM054 Suspended Graphene Substrate for Nanostructure Design of 
Surface-Enhanced Raman Scattering 

Hsin-Chia Ho Li-Wei Nien  
Bo-Kai Chao Jia-Han Li  
Chun-Hway Hsueh 

 

 619 OM055   

 638 OM056 
Solvent-Resistant Azide-Based Hole Injection/Transporting 
Conjugated Polymer for Fluorescent and Phosphorescent 
Light-Emitting Diode 

  

 647 OM057    

 650 OM058 Enhanced Conversion Efficiency of Cu(In Ga)Se2 Solar Cell 
by Surface Engineering Modified by Electrolysis Method 

Hung-Wei Tsai Chia-Wei Chen  
Yu-Ting Yen Yi-Chung Wang  
Cheng-Hung Hsu Wen-Chi Tsai  
Hwen-Fen Hong Yu-Lun Chueh 

 

 679 OM059 Dual Ion Effect of the Lithium Silicate Resistance Random 
Access Memory 

Wei Jane Chen Jung-Hui Chen  
Tsung-Ming Tsai Ting-Chang Chang 

 701 OM060   

 706 OM061 Resistive Switching Modification by Ultra-violet Illumination 
in Transparent Electrode Resistive Random Access Memory    

 718 OM062 Nanostructured Oxide Materials for Optoelectronic Devices   

 722 OM063    

 726 OM064   

 736 OM065   

 762 OM066 New cross-linkable triphenylamine derivative as a hole 
injection/transporting material in OLED   

 800 OM067 
Ultrahigh Responsivity and External Quantum Efficiency of 
Ultraviolet-light Photodetector Based on Single VO2 
Microwire 

  

 803 OM068 Cu2ZnSnSe4    

 807 OM069 Fabrication of high-performance NiO films using novel 
high-density plasma manufacturing process  

 818 OM070 CuInSe2   

 820 OM071 Optical Properties of Red Emitting Mg2TiO4 Thin Film   

 824 OM072 Cu2ZnSnSe4    



 108 

 830 OM073 Cu2ZnSn(S,Se)4    

 831 OM074    

 835 OM075 CuAlO2     

 842 OM076 High Performance Organic Light-Emitting Diode Using Novel 
Metal Grid Transparent Conductive Electrode 

JYTseng JHChang TYSu JGLi
YCHuang YCShih A.Manikandan
HWLin YLChueh 

 

 849 OM077   

 853 OM078 BAA PPI TPGA      

 859 OM079 60 MHz
    

 865 OM080 IRGACURE 784 EGPEA    

 1 CM081   

 21 CM082 Wurtzite Nanocomposites: Compositionally Controlled Band 
Gap and Photoluminescenc Lin-Jer Chen Chia-Rong Lee  

 22 CM083 / -    

 26 CM084    

 29 CM085 / PU    

 37 CM086 Preparation of hybrid gas barrier films  

 47 CM087    

 92 CM088 /    

 118 CM089    

 139 CM090 Tension behavior of interfaces between ZrCu metallic glass 
and Si or Zr   

 159 CM091    

 160 CM092    

 161 CM093   

 176 CM094 /
   

 178 CM095 Al/CNT
   

 184 CM096 / :
   

 200 CM097 Optical and Mechanical Properties of Al-based 
Amorphous/Nanocomposite Thin Films C. M. Chang J. H. Hsu J. C. Huang  

 213 CM098   

 227 CM099 /   

 230 CM100 Modeling of Effective Diffusivity of Mixed Matrix Membranes 
with Layered Fillers   

 232 CM101 /   

 233 CM102    

 253 CM103 /   

 255 CM104 /   

 256 CM105   



 109

 267 CM106 Preparations and Chemosensory Properties of TTF-modified 
Conjugated Polymer/CdS Quantum Dot Composites   

 277 CM107 /
   

 282 CM108    

 292 CM109 /
   

 298 CM110 /
   

 312 CM111 The elimination of interface in amorphous/nanocrystalline 
ZrCu/Cu multilayered thin films   

 313 CM112    

 329 CM113 /    

 343 CM114 Al2O3/Ti    

 344 CM115 Replacing Au by AgCuAl metallic thin films for electric 
contact applications   

 356 CM116   

 357 CM117 /  

 362 CM118 /    
 

 371 CM119 /
  

 373 CM120   

 387 CM121 PEDOT/MnO2

  

 412 CM122 /    

 462 CM123    

 463 CM124  
  

  

 479 CM125 High-Sensitivity Volatile Organic Compounds Sensor Chips 
Fabricated from Electrospun P3HT/PMMA Fibres 

Shun-Hsiang Chan Ming-Chung Wu  
Wei-Fang Su  

 491 CM126   

 496 CM127   

 524 CM128   

 533 CM129   

 554 CM130 The Effects of Ultraviolet Irradiation on Mass Transport of 
PMMA/MWCNT Composites   

 606 CM131 /    

 626 CM132 
 

 637 CM133 
Azopyridine-functionalized benzoxazine with Zn(ClO4)2 form 
high-performance polybenzoxazine stabilized through metal
ligand coordination 

  

 646 CM134    

 682 CM135    



 110 

 703 CM136 /    

 715 CM137 PU   

 719 CM138 
Bifunctional polybenzoxazine nanocomposites contain 
photo-crosslinkable coumarin units and pyrene units capable of 
dispersion single-walls carbon nanotubes 

Mohamed Gamal Mohamed
  

 728 CM139 Electrical properties of MoS2/graphene heterostructure  

 751 CM140    

 759 CM141 

High-Performance Difunctional Polybenzoxazine Containing 
Photo-Crosslinkable Coumarin Units and Capable of 
Increasing Glass Transition Temperature and Improving 
Surface Properties 

  

 767 CM142 / /
   

 819 CM143 /
  

 

 843 CM144    

 850 CM145    

 856 CM146 The interface strengthening in amorphous/nanocrystalline 
ZrCu/Cu multilayered thin films   

 866 CM147   

 58 MM148    

 65 MM149 Carbon capping layer effect on magnetic properties and 
microstructure of FePt/MoC /CrRu films   

 95 MM150 Bi-Te-In    

 96 MM151 Bi2Te3    

 140 MM152    

 162 MM153 Ag-Ge/Ni Ag-Ge-Ni    

 202 MM154 (Ni,Cu,Zn)Fe2O4    

 273 MM155 Cu-Ga-Te : 
   

 304 MM156 Ag-Bi-Se    

 328 MM157 Ag-Ga-Te    

 347 MM158 [ / ]  B l a Nagya L szl  F. Kiss  
Sara J.Callori  Frank Klose   

 349 MM159 NiO/Co90Fe10   
R. Desautels J. van Lierop  

 351 MM160 BiSbTe/TiO2    

 364 MM161 /
   

 369 MM162 /    

 403 MM163 Fabrication of Microdevices for Investigating 
One-Dimensional Thermoelectric Properties   



 111

 455 MM164  

Nguyen Van Chien
Do Thi Hien

 
 

 464 MM165 Zn4Sb3 /
  

 

 492 MM166 FePd(001)/MgO ( )
   

 504 MM167 Preparation and magnetic properties of Co-rich Co-Pt films 
with high perpendicular magnetic anisotropy  

 545 MM168 CoP    

 635 MM169 Effect of Ar plasma cleaning treatment on the microstructure 
of L10 FePt with C addition   

 710 MM170 Bi0.4Sb1.6Te3

  

 711 MM171    

 765 MM172   

 784 MM173   

 787 MM174    

 18 NA175 Preparation of Monolithic Silica Ionogel with Fragile Confined 
Ionic Liquid  

 30 NA176 Effects of divalent cations on the microstructure  electrical 
and gas sensor   

 43 NA177    

 51 NA178   

 57 NA179    

 64 NA180   

 126 NA181    

 138 NA182    

 152 NA183 XRD    

 156 NA184  *
  

 157 NA185    

 165 NA186 Synthesis and properties of modified graphite encapsulated 
iron metal nanoparticles Shang-Shih Li Mao-Hua Teng  

 171 NA187    

 185 NA188   

 187 NA189    

 192 NA190    



 112 

 194 NA191    

 195 NA192 p-n    

 197 NA193    

 198 NA194 TiO2   

 207 NA195   

 214 NA196 /   

 218 NA197 CVD MoS2    

 240 NA198    

 259 NA199 Micro-Vicker indentation-induced fracture behavior and 
mechanical properties of Bi3Se2Te thin film  

 272 NA200    

 274 NA201 Directly Observed the Switching Behaviors of VCM-based 
Au/Ta2O5/Au Memristor 

Jui-Yuan Chen Chun-Wei Huang  
Chung-Hua Chiu Yu-Ting Huang  
Wen-Wei Wu 

 

 286 NA202 Direct Observation of Evolution in Graphene Layers at high 
current density 

Chun-Wei Huang Jui-Yuan Chen
Wen-Wei Wu  

 294 NA203    

 297 NA204   

 317 NA205    

 324 NA206   

 325 NA207   

 335 NA208   

 339 NA209 CuFe2O4   

 359 NA210   

 360 NA211   

 361 NA212   

 370 NA213 The Analysis of Al-Cu-Fe Quasicrystal Films Fabricated by 
PVD Process 

Cheng-Ting Tsai Shi-Ri Lee  
Shen-Chuan Lo Tai-Sheng Chen  
Ding-Shiang Wang 

 376 NA214 Room temperature NO gas sensors created by atomic force 
microscopy nanolithography   

 388 NA215    

 389 NA216   

 394 NA217    



 113

 410 NA218    

 436 NA219   

 437 NA220   

 445 NA221 InSb-SiO2

   

 447 NA222 

Control of Nanostructural Dimension by Crystallization in a 
Double-Crystalline Syndiotactic 
Poly(4-methyl-1-pentene)-block-poly(L-lactide) Block 
Copolymer 

  

 456 NA223 
Fabrications of Photonic Crystals with Various Microstructures 
in Polystyrene-block-Poly(2-vinylpyridine) Block Copolymer 
Thin Films 

En-Li Lin Yeo-Wan Chiang  

 457 NA224 Electrochemical analysis of nanoporous silver foams through 
chemical dealloying for different structures in Al-Ag alloys 

Y. Zhao
  

 465 NA225 
Effects of Reaction Layer on Structural Properties of AZO 
nanorod-nanowalls Grown by Chemical Bath Deposition 
Method 

  

 475 NA226 (100)    

 486 NA227 
Synthesis of Single Crystal Ag Microplates and their 
Applications for Photodegradation and Surface Plasmon 
polaritons (SPP) propagation length 

  

 488 NA228 
One step microwaved-assisted hydrothermal synthesis of 
nitrogen doped graphene for high performance of 
supercapacitor 

Fitri Nur Indah Sari Jyh-Ming Ting  

 497 NA229   

 561 NA230 
Analytical modelling for ball physics and resulting 
microstructure in ultrasonic surface mechanical attrition 
treatment 

Guan-Rong Huang W. Y. Tsai  
J. C. Huang Chin-Kun Hu  

 564 NA231 /    

 566 NA232 Crystallization behavior of ZrO2-3Y2O3-xSrO precursor 
powders synthesized by a coprecipitation process   

 581 NA233 /
   

 584 NA234  
   

 592 NA235 Electronic structure and infrared light emission in 
dislocation-engineered silicon 

Cheng-Lun Hsin Hsu-Shen Teng  
Hsiang-Yuan Lin Tzu-Hsuan Cheng  
Chao-Chia Cheng and Po-Liang Liu 

 

 594 NA236    

 595 NA237 Thermoelectric Composite of Bismuth-Telluride Nanoparticles 
and Si Nanowires 

Cheng-Lun Hsin Yue-Yun Tsai
Sheng-Wei Lee  

 596 NA238  
  

 617 NA239 Fabrication and material analysis of zinc oxide nanorods grown 
on gallium nitride substrate 

Hsiang Chen Ting Wei Chang  
Chien Yu Chen Hsin Jie Tsai  
Hua Yu Shin Min Han Lin  
Kai Yeng Wang Yun Yang He  
Kun Ming Hsieh Sheng Shin Wang 

 620 NA240 Plasma-assisted growth of germanium nanorods at low 
temperatures   



 114 

 621 NA241    

 661 NA242 An Electronic Synapse Device Based on Solid Electrolyte 
Resistance Random Access Memory  

 664 NA243 Performance and characteristics of double layer porous silicon 
oxide resistance random access memory  

 666 NA244 Resistance Switching Induced by Hydrogen and Oxygen in  
Diamond-Like Carbon Memristor   

 667 NA245 CuCr1-xFexO2   

 671 NA246 Fe CuCrO2   

 673 NA247    

 691 NA248    

 697 NA249 (111)
   

 716 NA250 /
   

 723 NA251 Highly Crystalline Layered MoS2 Grown by Pulsed Laser 
Deposition 

Yen-Teng Ho Tien-Tung Luong  
Tzu-Chun Yen Lin-Lung Wei  
Yung-Ching Chu Yung-Yi Tu  
Edward Yi Chang 

 

 730 NA252 Synthesis of Single-crystalline Nickel Silicide Nanowires with 
Excellent Physical Properties   

 731 NA253 
Incident angle tuned, broadband, ultrahigh-sensitivity 
plasmonic antennas prepared from nanoparticles on imprinted 
mirrors  

 

 745 NA254 Well definite mesoporous structure in crystalline and 
amorphous PLA blocks of PEO-b-PLA copolymer Oleksii Altukhov Kuo Shiao-Wei  

 757 NA255 Ag/TiO2    

 770 NA256    

 775 NA257    

 776 NA258    

 777 NA259    

 778 NA260 Influences of nano-patterned geometry on structural and 
optoelectronic properties of InGaN-based LEDs  

 789 NA261 /    

 792 NA262   

 806 NA263 Functional Groups on POSS Nanoparticles Influence the 
Self-Assembled Structures of Diblock Copolymer Composites Chia-Yu Yu Shiao-Wei Kuo  

 810 NA264 (CH3NH3PbI3)    

 822 NA265    

 826 NA266 
Novel scanning near field apertureless probes with arbitrary 
curved surface etched efficient non-periodic multi-rings under 
radial illumination 

Ruei Han Jiang Ryan Chu Ta-Jen Yen  



 115

 836 NA267   

 839 NA268 /   

 840 NA269 Nb Ti TiO2    

 845 NA270   

 



 116 

    

SM  11/20 
13:30~16:30 

11/20 
14:00~16:00 

EE  

FC  

EM  

HA  

11/21 
09:00~11:50 

11/21 
09:30~11:30 

BM  

OM  

CM  

MM  

11/21 
12:30~15:20 

11/21 
13:30~15:00 

NA  

 

( 84.1cm * 118.9 cm

100cm 250cm 

 



 117

11 20  13:00~13:30 11 21  08:30~09:00 11 21  12:45~13:15 

(A) (30%)  

 

(B) (30%) 

 

(C) (20%)  

 

(D) (20%)  

 

(A) 25 NT$2000( )  

(B) 50  

(C)  

 Symposium   

1  4 8 

2  2 4 

3  3 6 

4  3 6 

5  1 2 

6  4 8 

7  2 4 

8  1 2 

9  3 6 

10  2 4 

 

 

 



 118 

 
          

11 20 ( ) 
11:00;11:30;12:00; 
12:30;13:00;13:30 

R3   

11 20 ( ) 
17:20;17:50;18:10; 
19:30;20:00;20:30 

 R3  

11 21 ( ) 
08:00;08:20;08:40; 
09:00;09:20;11:00;11:20 

R3   

11 21 ( ) 16:30;17:00;17:20;17:40  R3  



 119



 120 



 121



 122 



 123



 124 

              

$400,000 

$200,000 

$100,000 

$100,000 

$60,000 

$20,000 

$20,000 

             

$20,000 

$15,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

$10,000 

 $8,000 

 $6,000 

 $5,000 

 $5,000 

 $5,000 

 $5,000 



 125

                     

1  94 3F 3 0920-908301 (3)

2  295 6F 2 03-5728466 (3)

3  129 4 F 02-25018985 (2)

4  112 7F 02-23952978 (2)

5  230 5F 02-27766636 (2)

6  200 8 4 02-66008500 (2)

7  439 8 1 0932-866182 (2)

8  140 3 5  02-25412969 (2)

9 ( )  75 18F 5 02-86981212 (2)

10  192 1  04-22603233 (1)

11  158 5 1 03-5750203 (1)

12  169 25 11 1 02-26921400 (1)

13  50 13 3F 02-27881778 (1)

14  33  02-22920001 (1)

15  178 10   02-27088700 (1)

16  11 5  02-89901779 (1)

17  77 20 7 02-8698-2090 (1)

18  229 6F-2 03-6675363 (1)

19 TA  90 11 2 02-25638880 (1)

20  168 4F 02-27922440 (1)

21  598 9F 3 04-23106151 (1)

22  155 7 7 07-3340407 (1)

23  11 1 2 1  02-28211918 (1)

24  69 1F 03-5509606 (1)

25  45 9 4 2  02-29150071 (1)

26  120 14 2 07-7161295 (1)

27  1 1A4 03-6116678 (1)

28 Springer Taiwan Limited 106 6F-7 0939-531989 (1)

29  26  03-5726100 (1)

30  93 3F 2 02-26006699 (1)

31  208-1  02-29385259 (1)

32  136 4 1 02-27751890 (1)

33  155 6F 02-27467620  (1)



 126 

                     

34  2 69 10 7  02-28081452 (1)

35  1-17 3  07-811-1591 (1)

36  772 19  03-3631901 (1)

37  159 16F 0937-512801 (1)

38  738 3F 8 02-82261488 (1)

39  372 3F 2 07-7225117 (1)

40 ( )  37 11  0989-189521 (1)

41  510 75  06-2532300 (1)

42  
96

8 N-818  
02-25225912 (1)

43  185  03-5427322 (1)

44  101  03-5780281  

45  1  07-8021111  

46  195 77 03-5915162  

47  8 3  037-581121  

48  235 10  07-2164308  

49  112 7  02-23952978  

50  170 7  02-25184699  

51  16  03-5987008  

52 112 7  02-23582668  

53 232 37 3  02-29406162  

54 11 1 2 1  02-28211918  

55 158 5 1 03-5750203  

56 128 13 1 02-25462988  

57 ( ) 37 11  0989-189521  



 127

       

 

( )

Prof. Gareth Thomas

(Borg-Warner Corporation)

UCBerkeley Ph.D.



 128 

 

/

1983 10 1984

13 

 

 AOD

Argon Oxygen Decarburization  VOD Vacuum Oxygen Decarburization

1995 2000

2003

2000 2004

 



 129

/

2000

 

60

/

Andritz

LED

/ ITO

60 " " " "

 

/

/

 



 130 

/

PO (

)

/

 

/

 

/

/

 

 



 131

 



 132 

       



 133

      

 

 

 



 134 

      

 

 

 

 

 

 

 

 

 

 

 

 

 



 135

      

 



 136 

 
 
         

 
 
                 

1 69      
11 1 46-57  

 

2 71      
13 2 01-15  

 

3 72     
 

 
14 1 05-16  

 

4 73   

 
 
 
 

 Fe-Ni 2B  
15 2 55-64  

 

5 74    
 

 
  

16 1 72-82  

 

6 75     A1-4.8%  
17 1 91-104  

 

7 76    
 

 
 

TiCN  
18 1 22-30  

 

8 77       

 
 

 
20 3 123-132  

 

9 78    
 

 : 6 (4.4’- )
 

20 2 86-94  

 

10 79     Ti-6Al-6V-2Sn  
21 1 20-29  

 

11 80      
22 2 89-97  

 

12 81     
 

Ti3Al-Nb  
23 1 81-88  

 

13 82      
24 1 53-65  

 

 
 

 

Microcrystalline silicon depositted by glow discharge 
decomposition of heavily diluted silane 

32 3 273-279  

 

 8090  
25 1 34-49  

 
14 83    

 
 
 

 

 
25 1 22-33  

 

15 84    
   

26 3 194-205  
 



 137

 
 
         

 
 
                 

  
 

 

Ordering Effects in MOCVD Grown                        
Ga0.5In0.5P on Misoriented (l00) GaAs 

38 1 50-54  

 

 
 

 

 
25 1 22-33  

 

16 85    
 

 
 

Microstructure and properties of Ti-Si-N films prepared by 
plasma-enhanced chemical vapor deposition  

44 1 9-16  

 

 
 

 

Biological effects and cytotoxicity of tricalcium phosphate and 
formaldehyde cross-linked gelatin composite 

45   6~14  

 

17 86    
 

 
On the Oriented Nucleation Dependence of Recrystallisation 
Trigger in Mechanically Alloyed Steels  

28 2 123 ~135  

 

18 87    
 

   
 

Effect of Sulfur Pressure on the Sulfidation 
Behavior of Fe-Mo Alloy at 700-900  

53 121 ~131  

 

 

Oxidation, Sulfidation and Hot Corrosion of 
Intermetallic Compound Fe3Al at 605°C and 
800°C 

58 231 ~242  

 

19 88    
 

 
 

 

The Properties of Silicon Dioxide Grown by 
Liquid Phase Deposition (LPD) Method and  
Its Application in MIS Solar Cells 

30 3 165 ~177  

 

 
 

Multi-braking Tribological Behavior of  
PAN-pitch, PAN-CVI and pitch-resin-CVI 
Carbon-carbon Composites 

64 196 ~214  

 

20 89    
 

 
AA1050  

 
31 4 226 ~243  

 

 
 

Materials Science Communication Asymmetrical X-ray 
reflection of SiGeC/Si heterostructures 

69 274 ~277  

 

21 90    
 

 

The Wettability Study of Cu/Ag/Sn/Ti Active 
Braze Alloys on Alumina Substrate 
Cu/Ag/Sn/Ti  

 
31 4 226 ~243  

 

 Nanocrystalline Oxide Supercapacitors 
75 6 ~ 11  

 

22 91    
  

33 2 61 ~ 74  
 

 
 

On the deformation texture of square-shaped deep-drawing 
commercially pure Ti sheet 

77 765 ~ 772  

 

23 92    
 

  
34 4 195 ~ 207  

 



 138 

 
 
         

 
 
                 

Gases adsorption on single-walled carbon nanotubes measured 
by piezoelectric quartz crystal microbalance 

81 126 ~ 133

 

24 93    

35 4 199 ~ 206 

.
 

The structure and high temperature corrosion behavior of pack 
aluminized coatings on superalloy IN-738LC 

86 258 ~ 268  

 

25 
 

94 
 

 
 

 
 

 
 

 
. 36 2 71 ~  78  
 
 
 

Y. M. Huang 

A simple preparation procedure for the synthesis of sodium 
hexaniobate nanorods 

92 128 ~ 133  

 

26 95    
- - - (LSBM)

 
37 4 173~181  

 

Non-isothermal crystallization kinetic behavior of alumina 
nanoparticle filled poly(ether ether ketone) 

99 258 ~ 268  

 

27 96    
 

38 2 61~69

28 97    
 

 
 
 
 
 
 

 
G. Margaritondo

Aqueous gold nanosols stabilized by electrostatic protection 
generated by X-ray irradiation assisted radical reduction 

106 323~329  

 

29 98    

 
Wojciech 
Gierlotka, 

 
 

Thermodynamic properties and phase equilibria of Sn–Bi–Zn 
ternary alloys 

112 94~103  

 

30 99    
 

Superhydrophobicity and superoleophobicity from hierarchical 
silica sphere stacking layers 

121 14~21  

 

31 100    
Site-selective deposition of ultra-fine Au nanoparticles on 
polyaniline nanofibers for H2O2 sensing 

122 392~396  

 

32 101    
 

Sn–In–Ag phase equilibria and Sn–In–(Ag)/Ag interfacial 
reactions 

128 357~364

 

33 102    Cu doped ZnO nanoparticle sheets 
125 263~266  

 

34 103    
Synergetic effect of hybrid boron nitride and multi-walled carbon 
nanotubes on the thermal conductivity of epoxy composites 

126 722~728  

 

35 104    
   

Transparent polyimide/graphene oxide nanocomposite with 
improved moisture barrier property 

136 247~253  



 139
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1 57/09 149  

2 58/12 18 230 3 

3 59/12 20 283 2 

4 60/12 21 360 2 

5 61/12 24 560 6 

6 62/12 25 612 9 

7 63/12 30 674 22 

8 64/12 33 705 8 

9 65/12 31 752 18 

10 66/12 34 785 25 

11 67/12 36 911 29 

12 68/12 44 1003 27 

13 69/12 44 1056 28 

14 71/03 48 1145 44 

15 72/04 54 1221 57 

16 73/04 56 1293 88 

17 74/04 56 1314 80 

18 75/06 62 1371 70 

19 76/05 51 1435 138 

20 77/04 51 1024 185 

21 78/04 53 1112 268 

22 79/04 50 1229 326 

23 80/04 54 838 337 

24 81/04 56 923 346 

25 82/04 53 996 496 

26 83/04 57 1077 375 

27 84/04 58 1140 380 

28 85/10 61 1222 382 

29 86/11 73 1555 360 

30 87/11 71 1637 409 

31 88/11 67 1731 468 

32 89/11 67 1671 450 
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36 93/11 22 1088 740 

37 94/11 23 1265 974 
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