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General Information 

Industry Workshop venue on 30th June 2011 

Suntec Singapore  will be the venue of the ICMAT2011  Industry Symposium MM and 
NN. Pl. refer http://www.mrs.org.sg/icmat2011/index.htm for new and more details. 

Registration Fee in Singapore Dollars* 

 Normal Rate Last/Onsite Rate 
 If Paid by 

19 May 2011 

If Paid after 

19 May 2011 
Symposium MM SGD 450 SGD 500 
Symposium NN SGD 450 SGD 500 
   

* Prevailing Goods and Services Tax is applicable. Currently, at 7%. 

* One-day Session for Industry Participant  Fees include 

·   Registration starts at 0830am. Access to Symposium MM or NN only 
·  Coffee/Tea Break and Lunch on 30 Jun 2011 
·  Complimentary copy of the workshop notes (MM or NN) and ICMAT abstract book 

Payment Method 

Please choose ONE only 
ALL PAYMENTS TO “Meeting Matters International Pte Ltd"  

BY CREDIT CARD – VISA/MasterCard/AMEX Only 
16 June 2011 will be the last day for processing payment by credit card. 
After this date, please register and make payment onsite at the conference. 

BY DEMAND DRAFT/CASHIER’S ORDER/TELEGRAPHIC TRANSFER 
19 May, 2011 will be the last day for accepting payment by this method 
An additional SGD60 (Sixty Singapore Dollars) will be charged to anyone who chooses this payment 
method.  

Please add the amount to your payment. 
Bank Details 
Please pay to : Meeting Matters International Pte Ltd 
Bank Name : DBS Bank Ltd. Bank Address : 6 Shenton Way, DBS Building, Singapore 068809 
Account No : 003-902606-4 (for Singapore Dollars) 
Bank Code : 7171, Branch Code : 003. Swift Code : DBSSSGSG 
Payable to : Meeting Matters International Pte Ltd 
Please include conference name "ICMAT2011, Registrant Name and Registrant ID" in the bank document. 

CHEQUES – MUST BE ISSUED BY SINGAPORE BANKS ONLY 
19 May, 2011 will be the last day for accepting payment by this method. 
 Please mark clearly "ICMAT2011, Registrant Name and Registrant ID" on back of cheque. 
Please pay to "Meeting Matters International Pte Ltd". 

 

  



 

Contact for Clarifications: 

Administration : 
 
GOPAL Krishnan 
Chair, Industry Symposium MM and NN 
Physics Department 
National University Of Singapore 
Email: phyrgk@nus.edu.sg  
http://www.physics.nus.edu.sg/corporate/staff/ramaswami.html 
 
 
Tech-Documentation Support: 
 
Mr Yaadhav RAAJ 
A-IATS (Sin) Pte Ltd 
Singapore 
Email: raj@a-iats.com  
http://www.a-iats.com/ 
Member of SSEA (http://aseansurfin.org/ ) 
 

 
Registration and Payment: 
 

ICMAT2011 Secretariat Office 
Meeting Matters International 
1 Commonwealth Lane,  
#06-23 ONE COMMONWEALTH, Singapore 149544 
Tel: +65 6472 3108 Fax: +65 6472 3208 
Email: icmat2011@meetmatt.net  
Conference website:  http://www.mrs.org.sg/icmat2011/  

 
ICMAT 2011 Conference: 

Chairman  
B.V.R. CHOWDARI  
Department of Physics,  
National University of Singapore, Singapore 
Email: phychowd@nus.edu.sg 

Technical Chair  
Feng Yuan Ping  
Department of Physics,  
National University of Singapore 
Email: phyfyp@nus.edu.sg 

 

 

 



 

 

Scope of Industry Workshop on Applied Surface Engin eering 

Surface Engineering is a well established technology area in scientific and industrial 
landscape. The technologies encompass a set of modification processes, at surface 
level, in order to provide components and materials with new functionalities, 
enhanced performance, or new and unique appearances. Surface modification 
techniques gather a group of experimental approaches, from conventional 
protective plating up to complex deposition or functionalization procedures in fields 
as diverse as automotive, aerospace, microelectronics, Nuclear, biomedicine and 
households. Surface engineering, the primary enabling technology has a fair share 
in semiconductor process and package development and Asia-Pacific region 
continues to play a major role in new product development.  
 
This comprehensive one day workshop enables the participants to understand and 
appreciate the advantages and limitations of various surface engineering 
methodologies and a real world applications from practitioner’s perspective. 
 
 
 
About the Presentations  
 

 
Global Innovations on Industries by Advanced Plasma Science and Technology 

 
Masaru HORI 

Plasma nanotechnology research center, Graduate school of engineering, Nagoya 
University, Japan 

 

  Plasma processes have been providing a backbone to all industries from viewpoints of the development of 
functional materials and the fabrication of nano-scaled device. It is not the exaggeration, therefore, to say 
that the evolution of science and technology of plasma will lead to the expansion of industries and hereby 
contribute greatly on the sustainability of humankind. 

  In the case of development of ultra large scale integrated circuits (ULSIs), there have been many 
innovations in processes by plasma technologies. For example, the first one is the development of reactive 
ion etching, followed by the introduction of high density plasma source to the processing and the high-
aspect ratio contact etching and so on. Furthermore, in the development of solar cell device with the Si thin 
film, the plasma processing over the large area is a key technology. Recently, the liquid crystal display 
device requested us to get the high through-put cleaning process over the meter scale size with a low cost. 
As a result, the non-equilibrium atmospheric pressure plasma source has been developed. The plasma 
source has enabled to develop the new application of plasma to the medical field. 

However, such dynamics of development of plasma technologies in industries have been performed by try 
and error methods. In order to meet the demand of industries with relentless development, it is considered 
to make the paradigm shift from the try and error method to the development on the basis of science in the 
plasma processing. In my presentation, I will introduce advanced plasma technologies for the global 
innovation in many industries and stress on the importance of plasma manufacturing on the basis of science 
to spur technological innovations. 

 
 
 
 
 
 



 
 
 
 

Unique Experiences on Surface Engineering for Nuclear Applications 
 

U. KAMACHI Mudali and BALDEV Raj 
Indira Gandhi Centre for Atomic Research 

Kalpakkam 603 102, India 
�
In nuclear industry surface engineering plays a major role in providing improved surfaces with attractive 
properties for various applications. Also, nuclear reactor and reprocessing plant components demand 
surface modification processes and technologies that can enhance the performance of engineering 
components to meet the conditions of temperature, pressure, corrosive fluids, radiation etc. in service. High 
temperature, liquid sodium, cyclic loading, intense radiation, mating components, etc. present in the reactor 
system, and nitric acid of varying concentrations and temperature, and molten chloride salts, in nuclear fuel 
reprocessing plants demand coatings and surface modification that can ensure the required life of the 
components. At IGCAR, Kalpakkam, a comprehensive R&D programme is pursued for developing 
materials and coating technologies relevant to applications in fast breeder reactor (FBR) and associated fuel 
cycle. Hard facing of reactor components with Stellites, Colmonoy and Triballoy type of claddings are 
practiced in order to improve their wear characteristics in liquid sodium environment. Chromium nitride 
coatings based on plasma and CVD processes have been developed for reactor components requiring 
improved hardness and wear resistance. Deposition of multilayer and nanocomposite hard coatings through 
CVD and PVD processes are also being explored for future applications.  
 
In the nuclear fuel reprocessing plants, corrosion protection coatings and noble metal based catalytic 
electrode coatings over titanium have been developed for extreme corrosive conditions of hot concentrated 
nitric acid environment. A double oxide coating on titanium for reconditioning (DOCTOR) process has 
been developed for corrosion protection of high iron content titanium in nitric acid medium. Plasma 
sprayed zirconia (PSZ) coatings are applied over stainless steels and Ni-base alloys for applications in 
molten chloride environments with adequate thermal cycling capability. Laser remelting of the ceramic 
PSZ coating has been performed to seal the micro pores and defects present in the coating. Functionally 
graded, ceramic composite and carbon based coatings are also developed for high temperature molten 
chloride applications. The presentation highlights the unique experience of surface modification 
technologies developed and their applications in fast breeder reactor programme.  
 

 
A Review of new developments in III-V device technology enabled by modern 

advances in material deposition techniques 
 

PETER Kember  
Kember Associates 

265 Stowey Road, Yatton, Bristol, BS49 4QX, UK 
 
 

 In recent years there have been considerable advances in deposition techniques that enable a wider range 
of materials to be used in semiconductor manufacturing and indeed allows some materials to be deposited 
in a realistic way for the first time. The advent of these new materials has opened up new possibilities in 
electronic device design, not least in the area of III-V devices and circuits. Given our current craving for all 
things mobile and wireless, these new opportunities are not insignificant. An example is atomic layer 
deposition (ALD) that now allows some previously unstable or complex materials to be deposited 
reproducibly in an industrial environment. Other advances in CVD techniques have yielded parallel 
advances. This review will examine the way in which new material possibilities open up III-V device 
design and identifies areas of growth and technology insertion these developments can be expected to bring. 
 
 

 
 
 
 
 
 
 



 
 
 
 
 

Copper Electroplating on Mg Alloys in an Eco-friendly Plating Bath 
 

Ching An HUANG 
Mechanical Engineering, Chang Gung University, Taiwan 

 
Owing to having low density and high strength/weight ratio, Mg and Mg alloys have being attractive in 
light-weight engineering applications, such as aerospace, electronic, and automobile engineering. However, 
Mg and Mg alloys are easily corroded in an aqueous environment and even oxidized in air, because of their 
high chemical activity. Therefore, it is a very difficult work to electroplate a protective metal deposit on Mg 
or Mg alloy in an aqueous eco-friendly plating bath. We have proposed an alkaline Cu electroplating bath 
in which a pretreatment by using anodic etching was used to activate Mg or Mg alloy surface. After 
activation, a Cu deposit could be electroplated on the Mg or Mg alloy. In this paper, we used pure Mg and 
Mg alloys (AZ31, AZ61, AZ 91D, LZ 91) as the plating substrates for Cu electroplating. We found that a 
well-bonded Cu deposit could be electroplated on Mg and Mg alloys in the proposed plating bath. The 
activation behavior of Mg and Mg alloys could be evaluated from potential variation during galvanostatic 
etching. As a Mg and Mg alloy specimens were anodically etched in the plating bath, four stages could be 
characterized from their potential variation curves. An activated surface was achieved when its etching 
period was located in secondary potential plateau. Owing to different phases and structures, activation 
periods of Mg and Mg alloys are dissimilar. We found it is relatively difficult to electroplate a Cu deposit 
on pure Mg; while Cu electroplating on a Mg alloy specimen seem to be easy with our proposed method. 
The Cu-deposited Mg and Mg alloys would be used as the substrates for further protective Ni or Cr coating. 
It can be expected the Cu electroplating method for Mg alloys could be applied in industrial applications. 
 
 

Developments in Line Conduction On Crystalline Solar Cells 
 

Steven BURLING1, Gilles ROBERT2 
1Advanced Coatings Division, Metalor Technologies (UK) Ltd, United Kingdom, 

2Advanced Coatings Division, Metalor Technologies SA, Switzerland 
 

In this rapidly changing environment, the drive towards sustainable energy is still growing and new 
technologies are emerging. One such technology “Photo Voltaic / Solar” energy continues to evolve. 
Traditionally the wafers used, in this market, have been screen printed with a silver paste to form a silver 
conductor when fired. 

The Photovoltaic industry is striving to decrease costs in order to compete freely on the power generation 
market. Up to now front side metallization processes have been contributing to cost savings by providing 
increasing efficiencies. These progresses were obtained by optimizing simultaneously the two functions of 
screen-printed silver pastes: silicon surface contacting and charges collection by line conduction. 
Separating the contacting function from the line conduction could potentially help to further increase the 
cell performance by providing freedom to optimize these two functions. While new methods are being 
developed to provide the contacting function, plating is a very promising candidate to provide line 
conduction at low cost of ownership (i.e. including equipment and consumables). 

This paper first presents the abilities of the selected processes in their classical field of applications and the 
adaptations done on existing solutions to satisfy to the requirements of solar cell manufacturing (looking 
especially at deposition speed, uniformity and, breakage rates). Then, performance of cells obtained using 
this new process are presented. Finally, this paper will look at these new technologies, how developments 
have emerged to satisfy this need for increased efficiency and the links now between the technologies. In 
particular how plating can be used in this growing market. The use of some newly developed silver 
processes which exhibit some environmental benefits will also be discussed. 
 
 
 
 
 
 



 
 
 
 
 
 

Thermal Plasmas for Nanostructure Production 
 

Anthony B. MURPHY, Eugene TAM 
CSIRO Materials Science and Engineering, Australia 

 
 

Thermal plasmas are used to produce nanostructures, including metal, ceramic and composite nanoparticles, 
carbon nanotubes and graphene, and nanostructured films, in some cases on an industrial scale. 

After a brief introduction to the physics and applications of thermal plasmas, I will consider the advantages 
they bring to nanostructure production. These include the accessibility of high temperatures, which allows a 
wide choice of solid, liquid and gaseous precursors, and the potential for high species densities and the 
presence of steep temperature gradients, which together allow high nucleation rates. These properties 
combine to make possible high-yield synthesis of nanoparticles and nanostructures of a wide range of 
compositions. However, there are also problems associated with these properties; for instance the steep 
temperature gradients can lead to uneven time–temperature histories, making uniformity of production 
difficult. 

The status of nanoparticle and nanostructured film production using different thermal plasma sources, such 
as dc transferred arcs, dc plasma torches and inductively-coupled plasmas, will be discussed. Some 
examples of computational modelling of nanostructure production, including nucleation of titanium 
nanoparticles from a titanium tetrachloride plasma, formation of carbon nanotubes from an electric arc 
between graphite electrodes, and formation of fume in arc welding, will be presented. These examples will 
serve to illuminate the different physical phenomena that occur in nanostructure formation. 

The potential for industrial implementation of thermal plasma nanostructure production will be considered. 
The discussion will include consideration of the advantages and disadvantages of different thermal plasma 
sources, the benefits and drawbacks in applying thermal plasmas to production of different nanostructures, 
and the problems that have to be addressed in reaching the goal of industrialization. 
 

 
Quantitative Trace Element and Depth Profile Analyses of High-pressure Turbine 

Airfoil Alloys Using High Resolution Glow-discharge Mass Spectrometric 
Techniques 

 
Patricia M. LINDLEY 

Evans Analytical Group, United States 
 

Successful application of most current high-pressure turbine airfoil alloys and coatings depends on the 
formation of scales for protection from the environment. For instance, superalloys or thermal barrier 
coatings (TBC) gain resistance from high temperature oxidation by forming a compact, continuous and 
adherent oxide scale. The dramatic effect of trace amounts of certain elements on scale adhesion has been 
recognized and widely studied for many decades. It is well-known for instance that the cyclic oxidation 
resistance of nickel based superalloys is strongly influenced by the sulfur trace impurity amount and its 
diffusion characteristics. In addition, as a result of coating processing, many other elements at trace levels 
can be present in the coatings with synergetic influences. Consequently, the integral and accurate trace 
elemental characterization of the near surface layers with high sensitivity is of prime importance. 

High resolution glow-discharge mass spectrometry (GDMS) is one of the leading analytical techniques 
today for survey analysis of advanced engineering coatings. The growing attention to GDMS in the 
aerospace industry is mainly due to its ability to quantify almost all elements and their isotopes in solid 
samples directly. Besides bulk element analyses it will be demonstrated that GDMS can be utilized very 
effectively for depth dependent element distribution analyses of advanced coatings and/or multi-layered 
films. 

 



 
 
 
 

Commercializing Nano-coating Technologies 
 

Stephen COULSON1, Simon KELLARD 2, Delwyn EVANS1 
1P2i Ltd., United Kingdom, 2P2i Ltd., Singapore 

 
P2i is the World Leader in Liquid Repellent Nano-coating Technology and has successfully licensed a 
processing technology to companies in their main 5 target markets: electronics, lifestyles, life sciences, 
energy & filtration and military & institutional. One popular functional property is water and oil resistance. 
Our treatment achieves this by effectively lowering the surface energy of the product to around a third that 
of PTFE. The applied polymer coating is only nano-scale thick, so the treatment does not affect the look or 
feel of the product. The presentation will cover the technology from its origins to its development into a 
commercial operation. 
 
 

Use of Carbon Nanotubes in Novel Solar Cells 
 

Joe SHAPTER 
Flinders University, Australia 

 
One of the most important issues facing society is the ability to supply the world’s energy requirements via 
both environmentally responsible and sustainable means. Renewable energy, and in particular solar energy, 
has the potential to address current issues in energy production but costs, both in terms of the energy 
required for production and final price to the consumer, as well flexibility in terms of system deployment 
are problems that will need to be addressed. This talk will focus on work using carbon nanotubes to make 
new architectures for solar cells. Several possible structures will be explored and the disadvantages and 
advantages of each will be examined. 
 
 

Highly Activated Sofc Cathode by Surface Modification 
 

A. MANIVANNAN 
Department of Energy, National Energy Technology Laboratory, United States 

 

Solid oxide fuel cell (SOFC) is a highly efficient device to utilize chemical energy to generate electricity 
operating at elevated temperatures. Cell performance is determined by the deviation of cell potential from 
ideal Nernst potential, or overpotential, which mostly comes from electrodes and electrolyte. Especially, 
over half of the overpotential is attributable to oxygen exchange (reduction) processes occurring on the 
cathode surface. One method proposed to reduce the cell overpotential is surface-modification of cathode 
by solution infiltration (impregnation) into porous scaffold. Materials infiltrated deposit on electrode 
surface after calcination and influence oxygen reduction reactivity of cathode significantly. Infiltrated 
cathode is expected to demonstrate improved electrochemical activity (decreased overpotential), thermo-
chemical inertness, and excellent long-term thermo-mechanical stability.At NETL, We are investigating the 
process of infiltration and developing tailored cathode systems to enhance the SOFC performance. In 
particular, we identify relevant infiltration process parameters; evaluate performance and stability of fuel 
cells prepared by infiltration; and characterize morphologies of surface-modified cathode materials. This 
presentation will review results from infiltration of a composite cathode of a commercial cell and describe 
infiltration methodology, overpotential for tested specimens, and discuss factors affecting surface 
morphology of infiltrated particles on a porous pre-existing scaffold. 

 
 
 
 
 
 
 
 



 
 
 
 

Effect Of Applied Load On Wear Rate Of Brake Liner And Pad Materials Of 
Automotives 

 
R. K.  Mandloi  and  Abhaywilson 

 
Mechanical Engineering Department 

M. A. National Institute of Technology, Bhopal.-462051, India                                              
 

The ever-increasing demand for light weight, fuel efficiency and comfort in automobile industries 
has lead to the development of advanced materials along with optimized design. The range of materials that 
can meet these requirements presently is very less. Many efforts have been made on the possibility of using 
more efficient brake pad/ liner materials in place of conventional materials, however available literature 
resources are still scarce. These efforts are spread in many directions, namely;  testing and characterization, 
mathematical analysis of brake system, comparative study of brake components apart from optimization of 
brake material formulation.  
 
The present study discusses the dry sliding wear behavior of different automotive brake frictional materials 
available. Every material(s) was investigated under identical condition at constant speed and variable 
applied load, sliding distance under room temperature using Pin-on–Disc M/C. A steel disc was machined 
with roughness equivalent to the roughness of disc of automotive brake disc. Pins were adhered with the 
automotive brake friction material(s).  
 
Dry sliding wear tests were performed, and wear rate was measured by weight loss technique. The results 
have been graphically presented in an analytical form to analyze the trends of various parameters. An 
attempt has been put to be logical through justification based on the data analysis using background 
information available in the references.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Scope of Industry Workshop on Microelectronic Proce ss/ 
Package Characterization and Reliability Analysis 
 
Information and communication technology(ICT)-based personal assistant such as 
smartphone and iPad have provided rapid and reliable access to ideas and 
experiences from a wide range of people, communities and cultures, and allows 
everyone at every level to collaborate and exchange information on a wide scale. The 
Si based semiconductor ecosystem development in micro and nanolandscape 
continues to be the key and indispensable enabler and a formidable force in ICT 
evolution…………………………………………...  
 
Analytical support has played and still plays a predominant role in material & 
process research, process development, defect free manufacturing and reliability. 
Advanced analytical tools and specialized methodologies have been providing 
facility to leading edge research labs and global manufacturers to link composition , 
structure, morphology, roughness, hardness and adherence with defect reduction, 
yield improvement and optimum performance enhancement. The principle and 
application of electron, photon, ion beam-based analytical tools such as XPS, AES, 
SIMS, AFM, TEM/EDX/EELS, FIB/SEM ,X-ray imaging, XR D, XRF, RBS, PIXE, 
FT-IR, GC-MS, AAS, ICP-OES, are briefly described with references to will be 
presented with specific references to microelectronic process and package industry 
cluster.………………………………………………………………………….. 
 
This comprehensive one day workshop enables the attendees to understand and 
appreciate the fundamentals of electronic materials science, process development, 
various coating technologies, equipment options, testing, reliability, front end/back-
end manufacturing coupled with analysis on cost, market, materials availability, 
yield issues, trends, drivers and roadmap of challenging microelectronic ecosystem. 
 
 
About the Presentations  
 
 

Microelectronic Failure Analysis and Its Impact on Business and Technology 
Success 

 
Yuk TSANG 

Freescale Semiconductor Inc., United States 
 
In this invited talk, the fate of the wafer once it comes out of the laboratory/fabrication line environment 
will be discussed with emphasis in the area of failure analysis for problem solving and eventual yield 
enhancement. With the technology roadmap direction and where we are at now, the failure analysis toolset 
capability is seriously challenged by the technology push. The cost of a world-class failure analysis 
laboratory to keep up with the technology trend will be extremely high. The investments must be justified 
by the laboratory's  quantifiable impact on the profitability of the manufacturing facility as well as on the 
success of a technology from development to production. Examples of problem root cause identifications 
and their solutions that had solidly demonstrated multi-million dollar business impact each and enabled the 
success of a technology evolution will be shown. Approaches to analyze and pin point defects with 
advanced techniques, such as atomic force probing (AFP), scanning capacitance microscopy (SCM) 
capable of analyzing devices in the nano-scale dimensions will be discussed. Hard fail and soft fail 
categories will also be included. To assure effective problem solving, cross-functional interactions and 
collaborations will be essential in today’s business model. This will also be highlighted in the failure 
analysis environment in order to achieve defective ppm (parts per million) reduction and improve product 
quality driven by customer satisfaction requirements and continued business and growth.  
 



 
 

 
 

Field Failure and Mechanism of Microelectronic Devices 
 

JaeSeong JEONG 
Reliability Physics Research Center, Korea Electronics Technology Institute, South 

Korea 
 

The revolution of transistor has led a rapid development in the electronic industry. After digital conversions, 
the development of consumer electronic devices such as super slim Flat Panel Display (FPD), smart phone, 
flexible device is beyond the imagination. A rapid development and diversity of consumer electronic 
devices has requires more technical development from microelectronic device which composes hardware. 
The various unexpected field failure can be occurred as field application area is getting wider. For this, the 
effort of defining the failure mechanism of Microelectronic device is continued. However, failure mode and 
mechanism has been more complicated and sophisticated. Usually, the failure mechanism is derived and 
the root cause is found by failure analysis. The root cause is used to making the screen method to prevent 
the field failure. When the screen method has enough detection ability statistically, it can be defined as the 
reliability test. However, it is very difficult to draw failure mechanism and find root cause. Moreover, it is 
difficult to reproduce the soft failure problems which happen a lot in the field. Especially if currently 
increasing No Fault Found (NFF) is defected, it would be hard to reproduce failure symptoms so there are a 
lot of possibilities not to conduct the next step, failure analysis. Also, NFF symptom can’t be improved 
because it has no reproduction and screen ways. The test method to screen the problems, which happen in 
the infant failure and random failure period, during the developing period is not enough. New reliability 
test method should be continued with field failure mechanism for the defect and the weak point detection. 
This paper is introducing various field failure and mechanism. 
 

 
Realization of Highly-efficient Deep-ultraviolet Emitters Based on AlGaN/AlN 

Quantum Wells 
 

Ryan BANAL 1, Mitsuru FUNATO 1, Yoichi KAWAKAMI 2 
1Kawakami Laboratory, Kyoto University, Japan, 2Kyoto University, Japan 

 
Research into III-nitride semiconductor materials (AlN GaN, InN) has progressed rapidly in the past decade, 
thanks to its huge potential as a compact, non-toxic and highly-efficient next-generation lighting source. 
When mixed to form AlGaN and InGaN ternary alloys, their emission wavelengths could cover the 
electromagnetic spectrum from ultraviolet to the visible region. Although highly-efficient blue InGaN-
based light-emitting diodes (LEDs) with an external quantum efficiency (EQE) of 84% have already been 
reported, the performance of green LEDs is still a challenge because of its low EQE. Intensive research 
effort is already underway to address this “green gap” issue. On the other hand, a similar trend of 
decreasing EQE is also observed in the ultraviolet (UV) spectrum. For this case, AlxGa1-xN is used as the 
active region where its emission can be tuned from 210 to 365 nm by changing the Al composition (x). The 
growing research interest in the UV region is stimulated by its potential applications such as bio-agents 
detection, water purification and healthcare. However, conventional UV-LEDs suffer from low EQE of less 
than 5%. Here, we focus our discussion on UV emitters. We will discuss the fabrication of high-quality and 
atomically-smooth AlN epilayer realized by the growth method we have developed [Appl. Phys. Lett. 92, 
241905, (2008)]. The fabrication of high-quality AlGaN/AlN quantum wells will also be discussed as well 
as the origin of optical polarization anisotropy and its consequences on the fabrication of edge- or surface-
emitting devices [Phys. Rev. B 79, 121308(R), (2010)]. Lastly, we will demonstrate a proof-of-concept 
deep-UV emitter upon employing an electron-beam pumping technique. By this technique, we 
demonstrated an output power of 100 mW and a power efficiency of ~40% [Nature Photon. 4, 767, (2010)]. 
This achievement promises to realize new type of DUV emitter with high emission efficiency. 
 

 
 
 
 
 
 
 
 



 
 
 
 

The Role of Test Chips in Evaluating Reliability in New Integrated Circuit 
Packaging Technologies 

 
Alastair TRIGG 

Semiconductor Process Technologies - MDRA, Institute of Microelectronics, Singapore 
 

Reliability test chips for electronic packaging applications have a long history, going back about 30 years 
[1-9]. One of the early drivers was the move from hermetic packaging of ICs to the use of moulded 
packages which resulted in new failure modes such as corrosion, popcorn effects and wire sweep. It was 
realized that it was difficult to evaluate package reliability using normal functional devices; some of the 
reasons are given below: 
• Full functional testing of a device requires expensive test equipment and a long time for large sample 
sizes.  
• Functional devices vary in their sensitivity to package related failures according to their architecture. 
• It may not be possible to apply sufficient acceleration (temperature, electric field, humidity, 
contamination etc) to generate significant failures in an acceptable time. 
• Isolation of the failure to a particular location and subsequent failure analysis may be extremely difficult, 
time consuming or even impossible. 

Among the advantages of using test chips are the following: 
• Special test structures can be designed to focus on a single failure mechanism. 
• Test structures can be fabricated with non-baseline processes eg non-passivated conductors. 
• May be much simpler and cheaper than functional devices (but not always!) 
• The same test chip can be used to compare many different package designs 
• The test chip can be designed to facilitate failure site location and root cause analysis.  
• The test chip can be used to evaluate thermal performance. 

In the past two years, IME has designed three sets of test chips, two to evaluate 3D chipstacks using 
through silicon via technology (TSV) and a third to investigate reliability challenges associated with the 
change from gold to copper wire bonding technology. 
 

 
The Reliability Case for Copper Wire Bonding in Power Devices 

 
Arthur CHIANG 

Reliability Engineering, Vishay Siliconix, United States 
 

The microelectronics industry is currently moving away from Au wire bonding toward Cu wire bonding in 
a major way. Economic incentive created by the skyrocketing gold price is the obvious driving force. 
Though Cu wire has some intrinsic properties that are superior to Au, such as higher conductivity and less 
intermetallic compound with Al metallization of microcircuits, in general, Cu wire bonding requires more 
care. In addition, the history of Cu wire bond is relatively short compared to Au wire. Hence, reliability of 
Cu wire bonding as a technology has to be evaluated thoroughly by the manufacturing community before 
the user community will embrace it in a big way. 

In the last few years, Vishay Intertechnology, one of the world's largest manufacturers of discrete 
semiconductors and passive components, has invested heavily into developing a reliable Cu wire bonding 
technology in its MOSFETs division. 
 

 
 
 
 
 
 
 



 
 
 
 
 
 

Mechanical Reliability of Three-dimensionally Stacked LSIs 
 

Hideo MIURA 
Fracture and Reliability Research institute, Tohoku University, Japan 

 
Three-dimensionally stacked chip structures in electronic packages have started to be used in actual 
products to minimize signal delay and to maximize assembly density. The thickness of the chips in these 
package structures is m and a number of the stacked layers willmthinned to less than 100  reach 10 layers 
within a few years. In addition, a wiring method between the stacked chips has been changed from wire 
bonding to flip chip bonding with an area-arrayed-bump structure for maximizing the number of I/O pins. 
Since the thickness of the stacked silicon chips has been m, the local thermal deformation of the 
chipsmthinned to less than 100  has increased drastically because of the decrease of the flexural rigidity of 
the thinned chips. It was found that a clear periodic thermal deformation and thus, the thermal residual 
stress distribution appear in the stacked chip due to the periodic alignment of metallic bumps.  
Since both mechanical and electrical properties of thin films and micro bumps have been found to vary 
drastically depending on their crystallographic micro texture, the amplitudes of the developed stress and 
strain are the strong function of the micro texture. In addition, the effective mechanical properties of 
underfill materials also vary significantly depending on the size of cavity surrounded by the periodically 
aligned metallic bumps. Therefore, it is very important to optimize not only the micro texture of nano- and 
micro- scale materials but also the alignment of fine metallic bumps used for the flip chip structures. In this 
paper, the dominant structural factors of the local deformation of a silicon chip are discussed quantitatively 
based on the results of three-dimensional finite element analysis and measurements of the local 
deformation and residual stress of a chip using strain sensor chips and interference microscopy. 
 

 
Case Studies of Advanced Failure Analysis and Reliability in Semiconductor 

Manufacturing  
 

Domenico MELLO, Roberta RICCIARI, Massimiliano ASTU TO 
Physics Lab., STMicroelectronics, Italy 

 

In the last years, the continuous shrinking of electronic devices as well as the development of more 
advanced technologies (such as MEMS, FIN FET, etc.), have further complicated the search and prevention 
of failures mechanism. Advanced analytical tools and specialized methodologies have become crucial to 
the research, to the sample preparation, to the morphological observation and to the chemical 
characterization of defects or sub-nanometer structures. In this work we present two case studies in which, 
only through the integration of complex analytical techniques it was possible to find the route cause of 
failures generated during the manufacturing.  

The former case concerns the occurrence of corrosion in metal layers detected, by optical inspection, after a 
pressure pot test. The failure was initially ascribed to problems in passivation layers. Only through 
simultaneous use of FIB, TEM, EELS and ToF- SIMS it was possible to trace the problem to a 
contamination during the manufacturing. 

In the latter case study we report on TEM analyses carried-out on a gate oxide subject to breakdown 
phenomenon. It is shown that, though contamination was not revealed by a powerful tool such as TXRF, 
TEM analysis has clearly shown the presence of a dislocation loop. Additional ToF-SIMS analysis 
performed on the gate oxide has shown a high content of Na at the interface between SiO2 and silicon 
substrate. 

In addition, we show that implementing inspection with complex analytical techniques, such as FIB, Auger 
Electron Spectroscopy and ToF-SIMS, directly on the manufacturing line, it is possible to prevent 
deleterious process deviation, without significant impact on industrial throughput. 
 

 
 



 
 
 
 

Novel Applications of X-Ray Diffraction Imaging (XRDI) in the Non-Destructive 
Imaging of Strain and Defects in Semiconductors. 

 
Jennifer STOPFORD1, Arthur HENRY2, David ALLEN1, Oswald ALDRIAN1, 

Dionysios MANESSIS3, Nick BENNETT1, muhammad MORSHED1, Ken HORAN1, 
Jochen WITTGE4, Andreas DANILEWSKY5, Aidan COWLEY1, Patrick MCNALLY1 

1School of Electronic Engineering, Dublin City University, Ireland, 2Department of 
Manufacturing Engineering, School of Manufacturing and Design Engineering, ., Dublin 

Institute of Technology, Ireland, 3Fraunhofer IZM Berlin, Microperipheric Research 
Center, Berlin Center of Advanced Packaging, Gustav-Meyer-Allee 25, Berlin,, Germany, 

4Kristallographie, Institut für Geowissenschaften, Universität Freiburg, Germany, 
5Kristallographie, Institut für Geowissenschaften, Albert-Ludwigs-Universität, Germany 

 

XRDI is a powerful, non-destructive technique for the imaging of strain in crystalline materials. Recent 
developments in XRDI have enabled the 3-dimensional (3D) characterisation of strain and defect 
distributions in Si. In this talk two novel techniques, 3-dimensional x-ray diffraction imaging (3D-XRDI) 
and 3-dimensional surface modelling (3DSM), for the in situ imaging of strain and internal damage in 
processed Si wafers and packaged Si chips will be reported. The development and application of 3D-XRDI 
and 3DSM for non-destructive metrology will be demonstrated.  

3D-XRDI is used to examine nano-indented Si wafers (to simulate wafer handling and shipping damage), 
and plasma arc damaged samples (to replicate common process-induced damage). 3D-XRDI provides an 
improvement over conventional XRDI in that it makes it easier to distinguish damage sites and identify 
stress/strain regions on all surfaces, and internally. The 3D-XRDI reveal defect images with spatial 
resolution of < 5 � m throughout the entire probed volume. Strain measurements at the damage site show 
tensile strains as high as 500 MPa in certain situations. The use of image processing algorithms to highlight 
regions of interest and enhance the analysis process is also illustrated.  

Determining the level of strain in packaged chips is important for the development of chip embedding 
processes and device reliability. 3D surface modelling (3DSM) is used to obtain high resolution (~1 � m) 
3D strain/warpage maps and obtain qualitative information on the nature and extent of the strain fields in 
completely packaged chips. Distinctive strain patterns can be identified in the 3DSM, which are 
characteristic of the process or reliability test being studied, proving the accuracy of the modelling process. 
Image acquisition efficiency for obtaining section transmission (ST) topographs has greatly improved, and 
we can now obtain 600+ ST images in approximately 3 hours. 
 
 

Growth Dynamics and Kinetics of Si/SiGe from Hydride Precursors 
 

Eng Soon TOK 
Physics, National University of Singapore, Singapore 

 
 
Epitaxial growth of Si/SiGe from hydride precursors (e.g. Silane, Disilane and Germane) has been well 
established as the preferred technique for preparation of 'virtual substrate' and active layers of 
heterojunction metal-oxide-semiconductor devices as well as other Si/SiGe heterojunction based device 
structures. This talk reviews the role of hydrogen in the growth mechanisms and establishes the basic 
reaction pathways in the growth process. The surface related segregation of Ge and As are examined in the 
context of formation of sharp SiGe/Si heterojunctions and sharp doping profiles. The optimisation of 
growth conditions are clearly identified from the trend gathered from secondary ion mass spectrometry 
measurements. The growth of virtual substrates will also be discussed in the context of its thermal stability. 
Conditions for annealing these virtual substrates avoiding preferential germanium desorption and pits 
formation are identified through a combination of atomic force microscopy and x-ray photoelectron 
spectroscopy. 

 
 
 



 
Integration of Hafnium – based Gate Dielectrics in 32nm High Performance Logic 

SOI CMOS Devices. 
 

Torben KELWING 1,2, Martin TRENTZSCH1, Andreas NAUMANN2, Boris BAYHA3, 
Falk GRAETSCH3, Lutz HERRMANN3, Bernhard TRUI3, Lutz WILDE2, Christoph 
KLEIN4, Rick CARTER1, Rolf STEPHAN1, Peter KUECHER2, Walter HANSCH5 
1Technology & Integration, GLOBALFOUNDRIES, Germany, 2Fraunhofer CNT, 

Germany, 3Diffusion, GLOBALFOUNDRIES, Germany, 4Center for Complex Analysis, 
GLOBALFOUNDRIES, Germany, 5Institute of Physics, University of the German 

Federal Armed Forces Munich, Germany 
 

Future scaling of CMOS technology requires high-k (HK) dielectrics with metal gate (MG) electrodes to 
realize higher gate capacitances and adequate low gate leakage currents. Therefore general process 
integration topics such as comparison of various Hf-based gate dielectrics and different deposition 
techniques (MOCVD, ALD and PVD) will be discussed. A 32nm high-k/metal gate SOI CMOS process 
has been applied to fabricate high performance logic transistors. Optical thickness measurement and 
electrical device and reliability parameters such as leakage current, capacitance equivalent thickness (CET), 
TDDB and ION-IOFF performance have been taken into account to compare different dielectrics and 
deposition techniques. Changes of physical material properties have been studied using atom probe 
tomography (APT), RBS, XPS, TEM, VASE, AFM and GIXRD as well. Subsequently further CET scaling 
capability using dedicated post deposition annealing or post work function annealing steps under N2 or NH3 
ambient will be presented. Besides an overview of possible future gate dielectric scaling options will be 
given. 

This work was funded in line with the technology funding for regional development (ERDF) of the 
European Union and by funds of the Free State of Saxony (P100064806). The authors are responsible for 
the content of this abstract. 
 

 
 

Comparsion of Au and Cu Wire Bond Reliability 
 

Teck Kheng LEE1, Hun Shen NG1, Richard HOLLIDAY2, Christopher D BREACH3 
1Technology Development Centre, Institute of Technical Education, Singapore, 2World 

Gold Council, Singapore, 3ProMat Consultants, Singapore 
 

The properties of copper such as hardness, oxidation and electro-chemical potential have a significant 
impact on the wire bonding process and reliability as compared to gold. The paper summarises the effect of 
Au and Cu wires in wire bonding process by relating its bonding processes to the material properties 

This paper focuses on effects of Au and Cu wire properties on the wire bonding process and reliability 
under dry, moist and wet conditions. A statistically designed experiment was conducted to optimize the 
wire bonding process. Higher ultrasonic energy was necessary for the solid state bonding of copper on an 
aluminium alloy bond pad compared with gold, which is necessary to deform the harder copper free air ball, 
break oxides and form bonds between the wire and the bond pads. The solid-state bond integrity of gold 
and copper ball bonds were assessed from isothermal aging. Although cratering was not observed 
immediately after bonding gold and copper, cratering was observed after thermal aging of copper ball 
bonds. This was likely due to the higher ultrasonic energy causing microscopic chip damage that developed 
into full scale cratering. The drop in the ball bond strength neck strength of Cu wire was believed to be a 
result of wire oxidation.  

Assessment of the effect of exposing bare gold and copper wires to moisture, DI water or DI water - salt 
solution showed that different degrees of corrosion were observed for copper wires. The various test 
environments generated different electrolyte conditions for corrosion. Galvanic corrosion was suspected to 
occur with exposure to moisture and DI water. With the solution of DI water and NaCl it was suspected 
that pitting corrosion initiates at the grain boundaries due to the presence of chlorine based halides. This 
paper investigate the corrosion mechanism in copper ball bonds versus gold. 
 

 
 



 
 

Quality Evaluation Techniques of Solar Cell Module 
 

Akira HASEGAWA 
Oki Engineering Co., Ltd., Japan 

 

We have developed a process diagnostics system for photovoltaic energy modules based on standard 
methods and practices already developed for LSI and MEMS technologies. This paper provides a 
description of methods used to ensure the conformation of solar cell modules to the rigors of high-quality 
manufacturing necessary for reliable photovoltaic energy production when exposed to long-term 
environmental use. We have verified the possibility of inspecting each solar cell and the module assembly 
in detail for several photovoltaic technologies, specifically monocrystalline Si, polycrystalline Si, and 
CuInxGa1-xSe2. An objective set of criteria for the quality of each module can be provided by this method 
for use in module selection by consumers. Moreover, the quality of conformance and reliability data can be 
used as feedback to the manufacturer to minimize the number of defects created during manufacturing 
process and ameliorate their effects. 

 
Methodology of Failure Analysis Applied to Packaged Leds 

 
Raphael BAILLOT 1, Laurent BECHOU1, Yannick DESHAYES1, Colette BELIN2, 
Isabelle PIANET3, Christelle ABSALON3, Thierry BUFFETEAU2, Yves OUSTEN1 

1Reliability, IMS Laboratory, France, 2Molecular Spectroscopy, ISM Laboratory, France, 
3CESAMO, ISM Laboratory, France 

 

Light Emitting Diodes (LEDs) are currently used in a wide range of applications as solid-state lighting, 
backlighting or full-color displays. Those modern applications require shorter central wavelength (up to 
UV) such as GaN-based blue LEDs made up with polymer-based packaging. Up to date, short-wavelength 
light/polymer interaction induces degradation mechanisms (photodegradation) that are not fully understood. 
Moreover, polymerbased packaging degradation impacts operational reliability of LEDs thus limiting their 
performances. As LEDs mission profile is temperature and current dependent, active storage (nominal bias 
current and maximal operating temperature) has been performed on different packaged LED (GaAs, GaP 
and GaN technologies). 

Results have reported optical losses on different technologies. Physics of failure methodology mixing 
electrooptical failure signatures and physico-chemical analyses is proposed on the most sensitive case 
(GaN-based blue LEDs). Electrical and optical characteristics highlight a 65% drop of optical power and an 
increase of one decade of leakage current spreading at the silicone oil/chip interfaces. Through 
measurements of the copolymer silicone coating fluorescence emission spectra, we demonstrate that the 
polymer degradation enlarges the LED emission spectrum (7%) and shifts central wavelength (5 to 7 nm). 
Attenuated Total Reflection, Nuclear Magnetic Resonance (NMR) and mass spectrometry have been 
performed to understand polymer degradation. The copolymer molecular structure has not been affected 
after ageing tests. NMR and mass spectrometry evidence the presence of unidentified low molecular weight 
molecules disappearing after ageing. A first hypothesis results in the polymerization of other unidentified 
molecules as NMR demonstrates the diffusion of high molecular weight molecules (mass ratio of 100) after 
ageing. Both temperature and photodegradation of the silicone oil are assumed to be responsible for the 
polymerization of the unidentified molecules. A solid 1H NMR and Differential Scanning Calorimetry 
(DSC) are in progress to determine the unidentified molecules and the glass temperature of the silicone 
coating respectively. 

 
 
 
 
 
 
 
 
 



3D Integration Benefits and Reliability Challenges 
 

Ewald WACHMANN , Cathal CASSIDY, Jochen KRAFT, Jordi TEVA, Jörg SIEGERT, 
Franz SCHRANK 

Austriamicrosystems, Austria 
 

Today 3D interconnection approaches are considered to provide one of the most promising enabling 
technologies for “More than Moore” solutions. This innovation enables unprecedented possibilities of 
system miniaturization, cost reduction and performance improvements. 3D integrated ICs will extend 
existing systems and will have a share of 10% of the global semiconductor market already by 2015 with a 
double digit annual growth rate. 

3D integration can provide significant progress in semiconductor device development regarding increased 
system interconnection functionality and integration density. We will outline the currently emerging 
developments for heterogeneous 3D Integration concepts with through silicon vias (TSVs) and wafer 
bonding techniques enabling e.g. backside redistribution layers or advanced sensor system integration. 

Reliability and failure analysis are key ingredients of semiconductor process development, and 3D 
integration is no exception.  In this presentation, reliability issues for wafer-bond interfaces and TSVs will 
be discussed, along with new challenges that 3D integration poses for failure analysis and materials 
characterization. Defect localization is a key ingredient in successful semiconductor process development, 
attainment of high production yields and assurance of long-term reliability. Applied to 3D integrated 
devices, localization of defects presents numerous challenges; but also opportunities for optimisation or 
development of new analysis techniques. 

Some case studies, showing specific problems and the solutions developed by austriamicrosystems, will be 
discussed in detail. As an example for such an application an optimized sensor-layer can be processed on a 
specific wafer substrate, whereas the CMOS circuits of the system can remain cost-efficiently on an 
appropriate CMOS or HV-CMOS technology. 
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Hideo Miura  received the B.S. degree in Electrical Engineering, the M.S. degree 
in Electronic Engineering, and PhD. in Mechanical Engineering from Tohoku 
University, Japan in 1981, 1983 and 1992, respectively. He joined Mechanical 
Engineering Research Laboratory, Hitachi ltd., Japan in 1983. Since then, he has been 
engaged in the research and development of technologies for mechanical reliability 
design of semiconductor devices, their packages, and their testing methods, as a head 
of laboratory and a chief researcher. He moved to Tohoku University in 2003. He is 
now a Director and Professor of Fracture and Reliability Research Institute, Graduate 
School of Engineering, Tohoku University.  
 

 

 

Domenico Mello was born in Brindisi, Italy, in 1970. He received the degree in 
physics from the University of Lecce, Lecce, Italy, in 1996, discussing a research 
thesis on Transmission Electron Microscopy, and the Ph.D. degree in materials 
science from the University of Lecce, in 2001, discussing a thesis in surface analysis 
and ion implantation.  
In 2000, he joined STMicroelectronics, Catania, Italy, where he led the Physics 
Laboratory Group and is currently with Front-End Manufacturing. His activity is 
mainly focused on chemical and morphological characterization for process steps and 
failure analysis. He has authored about 20 papers on international reviewed journals. 

Associate Professor Eng Soon Tok obtained his PhD degree from Imperial College 
London, UK. He is currently with Department of Physics at the National University 
of Singapore. His research interest has been focused on understanding the 
fundamental relationship between growth dynamics and kinetics with material 
properties at the atomic scale. Research activities involve the use of various in situ 
surface sensitive techniques (reflection high energy electron diffraction (RHEED), 
scanning tunneling microscopy (STM), x-ray photoelectron spectroscopy (XPS) and 
mass spectrometry) to investigate and learn how to control the formation of low 
dimensional metal or organic structures on surfaces of Group IV materials (C, SiC, Si 
and SiGe). He has published over 75 journal papers within this area of research 

Hans Griesser is Professor of Surface Science and Deputy Director at the Ian Wark 
Research Institute at the University of South Australia. He is a Physical Chemist by 
training, with a PhD degree from the Swiss Federal Institute of Technology (ETH), 
Zürich. His main research interests are in the design and development of novel 
biomaterial surfaces and coatings, advanced methods of characterization of bio-
interfaces, and the study of interfacial interactions between materials surfaces and 
biological environments (proteins, cells, bacteria). 
 

 

 

 

 

Dr. Lindley is the Executive Vice President of Surface Analysis & Materials 
Characterization at Evans Analytical Group. She has been with EAG since 1991, when 
she joined the company as a TOF-SIMS analyst. Prior to joining EAG, Dr. Lindley 
was a research chemist in the US Air Force. She received her Ph.D. in Organic 
Chemistry from the University of Maryland 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Jennifer Stopford received the B.A. Mod. (Hons) Science of Materials from the 
University of Dublin, Trinity College, Ireland in 1998, and the M. Eng in Electronic 
Systems from Dublin City University (DCU), Ireland in 2008. She is currently 
completing her PhD in the Nanomaterials Processing Laboratory, School of 
Electronic Engineering, DCU, Ireland. From 1998 – 2007 she worked in the 
semiconductor manufacturing and electronics industries and from 2007 to 2011 held 
the position of Senior Technical Officer in DCU. Her research interests include the 
development of techniques for the non-destructive characterisation of semiconductor 
materials, including synchrotron x-ray topography and photoacoustic spectroscopy. 

Prof. Masaru Hori  received his D. Eng. degree from Nagoya University. He 
is a Professor at Nagoya University’s Department of Electrical Engineering 
and Computer Science and the Director of the University’s Plasma 
nanotechnology Research Center. His research interests focus on the plsma 
nanoprocessing and its application to the green device, bio-nanotechnology 
and medecine. He was awarded the prize for Science and Technology, by the 
Minister of Education, Culture, Sports, Science and Technology, Japan(2010) 
and Plasma Electronics (Division of Plasma Electronics, The Japan Society of 
Applied Physics) (2003). He has authored more than 200 publications, more 
than 650 international conference papers and 13 books. 

Ryan G. Banal is currently a Japanese Society for the Promotion of Science (JSPS) 
postdoctoral fellow under the supervisions of Associate Professor Funato and 
Professor Kawakami. His research interest is in III-nitride semiconductors 
particularly AlN and AlGaN/AlN quantum wells toward the next-generation deep-
ultraviolet optoelectronic devices. He obtained his B. Sc in Metallurgical Engineering 
from the University of the Philippines (Philippines) in 2001. He was awarded the 
Japanese Government Graduate Scholarship (Monbukagakusho) where he obtained 
M. Eng in Materials Processing from Tohoku University and D. Eng in Electronic 
Science and Engineering from Kyoto University in 2006 and 2009, respectively.  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Dr. U. Kamachi Mudali , Head, Corrosion Science and Technology Division, 

Reprocessing Research and Development Division & IGCAR-Technology Transfer 

Cell, is at Indira Gandhi Centre for Atomic Research, Kalpakkam, India since 1984 

after completing M.Tech. from IIT Bombay. He is a well known materials and 

corrosion specialist in the area of development of advanced materials and coatings for 

aggressive environments, localised corrosion, and surface modification for corrosion 

protection.  

 

Dr. Mudali has published 165 papers in journals, 220 in proceedings, books and 

internal reports, 1 encyclopedia article, 120 plenary, keynote and invited lectures, and 

has 2 patents to his credit. He is a Professor and Faculty Member of the Homi Bhabha 

National Institute (University), Mumbai, and an Adjunct Professor of PSG College of 

Technology, Coimbatore. He has guided and coordinated thesis work of 105 B.Tech., 

M.E., M.Tech. M.Sc., M.Phil and PhD students at IGCAR, Kalpakkam. He has been 

a visiting scientist at leading institutions in Germany, Japan, France, UK, and Israel. 

Dr. Mudali has edited and published four books, and three special issues in 

international journals. He has won several awards in recognition of his excellent 

R&D contributions, including: Tamil Nadu Scientist Award (1997), National 

MASCOT Corrosion Award (2000), ONGC Excellence in Corrosion Award (2003), 

Homi Bhabha Science and Technology Award (2004), National Metallurgists Day 

Award (2005), Indian Nuclear Society Medal (2005), NACE Meritorious 

Contribution in Corrosion Award (2009). He is a Fellow of Indian Institute of Metals 

(2006), Indian National Academy of Engineering (2009), Institution of Engineers 

(2009) and Tamil Nadu Academy of Sciences (2010). Dr. Mudali is Associate Editor 

of Journal of Electrochemical Society of India, and a Member of the Editorial Board 

of International Journals of: (i) Corrosion Reviews, (ii) Surface Engineering, (iii) 

Transactions of IIM, (iv) Materials and Manufacturing Processes, and (v) Journal of 

Materials Science and Technology. He is a member of several professional 

associations in India and abroad, including NACE and ASM International.  

Tony Murphy  is a Chief Research Scientist with CSIRO, where he has worked for 
21 years. He has published over 125 journal articles on the science and applications 
of plasmas, and other topics including solar water splitting and nanotechnology. He 
was awarded the 2008 Alan Walsh Medal for Service to Industry by the Australian 
Institute of Physics, the 2000 Pawsey Medal by the Australian Academy of Science 
and the 1995 Edgeworth David Medal by the Royal Society of NSW. He is a Fellow 
of the UK and Australian Institutes of Physics, and is a member of the Editorial 
Boards of Journal of Physics D: Applied Physics and Plasma Chemistry & Plasma 
Processing.  
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Presenter.  Steven BURLING , FIMF.   The Managing Director of Metalor 
Technologie’s UK activity, a world wide renown “Precious Metal Comapny, also acts 
as Sales and Marketing Manager, Northern Europe for the Advanced Coatings 
Division.   
 
The responsibilities, apart from Sales & Marketing, include the introduction of new 
precious Metal Plating Processes to the European Markets as well as liasing with 
colleagues in USA and the APAC regions.   
 
Started career in plating in 1969 working on the original trivalent chrome 
developments and later working on the development of hard gold plating using 
ultrasonic agitation.  Since 1979 employed by Engelhard, later to become Engelhard-
Clal and which since May 2002 has became a part of Metalor Technologies.   
 
Qualified as a graduate from the Southbank University in 1978 and this year will 
celebrate 42 years in the Metal Finishing industry. 
 
Presented many papers at various NASF SurFin conferences since 1999 related to 
Precious Metal Plating. Currently President of the International Branch of the NASF. 
Has also presented many papers at conferences in Europe, China and India as well as 
presenting papers at all the SEIA conferences in Singapore. 
 

 

Ewald Wachmann is Senior Manager of the Process R&D group at 
austriamicrosystems and has been working in the semiconductor industry for more 
than twenty years. His current responsibilities include the development and 
integration of high performance analog modules (e.g. high voltage, sensor devices 
and non-volatile memories) and extending the implementation capabilities for 3D 
integration. He holds a degree in Physics from the Technical University of Graz, 
Austria and is a Senior Member of IEEE. He is author or co-author of more than 30 
technical papers and conference contributions and holds two patents. He and his team 
are also active in several European research projects, covering 3D integration for 
sensors and photonic elements (e.g. HELIOS – Photonics on Silicon, ESIP - Efficient 
Silicon Multi-Chip System-in-Package Integration project, …). 

 



About the Organizers and Associates of Industry Works hop  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C 
 
 
 
 
 
 
 
 

MRS-S 

http://www.mrs.org.sg/ 

The Materials Research Society of Singapore (MRS-S) was created in 1999 as a not-
for-profit organisation to serve a rapidly emerging materials science community in 
Singapore. The founding President of the Society was Prof Shih Choon Fong who 
remains its Principal Advisor.  

The Society is affiliated with the International Union of Materials Research Societies 
(IUMRS).Since its inception the focus of MRS-S has been to promote materials science 
not only to researchers in Singapore, but also to publicise the niche capabilities of local 
researchers throughout Asia and further a field. 

To this end, the Society’s major activity is the organisation of a biennial event - the 
International Conference on Materials for Advanced Technologies or ICMAT - that is 
held in July and attracts more than 1500 delegates from all over the world. 

MRS-S also awards prizes on annual basis to outstanding Honours students at the 
National University of Singapore. As the Society matures it plans to expand its 
activities through: 
• organisation of smaller, specialist conferences, and 
• provision of scholarships to graduate students 

Singapore Surface Engineering Association 

http://www.aseansurfin.org 

The Singapore Metal Finishing Society was founded in November 1981 with the 
mission to promote the development of the local electroplating industry. It counts 
contract platers, academics, surface finishers, suppliers of chemicals, equipment, 
technology, analytical lab and test service providers and PCB manufacturers as its 
members.  

The Association is currently a member of the International Union of Surface Finishing 
(IUSF), Singapore Manufacturer’s Federation ( SMa) and has a Memorandum of 
Understanding (MOU) with the Association of Electronics Industries in Singapore 
(AEIS). Pl. refer website for more details. 

A-IATS (Singapore) Pte Ltd 

http://www.a-iats.com/ 

Advanced, Integrated Analytical and Test Services: Innovative metrology, methodology 
and characterization are becoming critical for development of nano/micro circuit 
technology and clean technology cluster. AIATS enables your 3P variation management 
(Properties/Process/Product performance) by linking composition, structure, 
morphology, roughness, adhesion and hardness with defect reduction and yield 
enhancement.  

The division of TechDoc focuses on market research, Technology and Competitive 
Intelligence, Technology Roadmapping, Scientific/Technical documentation and 
International Conference Organization, editing and publication.  

 

 

 


