
Preface 

The ubiquitous nature of diffusion in condensed matter is now fully established through basic 
studies employing a variety of experimental techniques which have enabled measurement of 
diffusion involving only a few atomic jumps. The understanding of diffusion via equilibrium 
defects such as the vacancies, divancancies, interstititals, etc. is excellent in most metals and 
alloys, less so in oxides and relatively poor in the semiconductors due to the complexities of 
the multiple defects. We are beginning to understand the role of the non-equilibrium defects 
namely the dislocations and grain-boundaries in acceleratini diffusion by many orders of 
magnitudes as their core structure has been deciphered by High Resolution Microscopy and 
Computer Simulation. Furthermore, physico-chemical field effects on diffusion such as the 
thermomigration, electromigration, and mterdiffusion in chemically inhomogeneous materials 
have been individually studied commonly emloying bulk single crystals. Consequently, the 
diffusion processes m the conventional bulk engineer ing materials have been well 
characterized since the concerns there have been primarly in the fabrication of the 
components at high temperatures where certain combination of properties need to be tailored 
by controlling the microstructure and phase stability. During the subsequent service, there is 
relatively li ttle concern of diffusion since the atomic motion may be considered negligible, as 
the temperatures are usually very low compared to those employed in fabrication. 

However, during the course of the last two decades, new materials and technologies, notably 
the man-made superlattice, artificial alloying, amorphous phases, nanophase materials, 
composites, microelectronic industry, and the communication industry as a whole, have 
required the use of dissimilar material packages in small dimensions sometimes of the order 
of micrometer or less in thickness. In these situations, the diffusion processes may manifest 
themselves rather strongly due to the small dimensions, the high density of structural defects 
common to thin films, steep chemical composition gradients and strong electrical fields 
present even at low temperature service conditions of the order of 100°C. Many of these 
processes may, in fact, even be synergic. Thus, diffusion processes become very complex and 
assume importance as reliability issues in materials used in the so-called high technologies. 

Several of these diffusion related questions are addressed in this volume, which constitutes 
the proceedings of the symposium on "Diffusion Processes in High Technology Materials," 
sponsored by the Atomic Transport Activity of the American Society for Metals and held 
during the 1987 Fall Meeting of the Metallurgical Society of AIME in Cincinnatti, Ohio. Most 
of the papers are invited contributions on diverse materials applications and their reliability, 
and the kinetic phenomena which are encountered during the processing of the components. 
While the coverage of the traditional techniques is kept to a minimum, additional focus has 
been placed on several emerging and promising experimental techniques, such as High 
Resolution Transmission Electron Microscopy, the Computer Image Processing, and the 
Scanning Tunneling Microscopy. The few contributed papers in this book complement the 
topics of the invited papers. 

Sincere thanks are expressed to all the authors for their fine efforts in the preparation of the 
manuscripts and to the staff of the Trans Tech Publications for their assistance in the 
publication of this volume. 
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