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PREFACE

This volume contains papers presented at the three-day symposium "Gate Stack and Silicide
Issues in Silicon Processing IL," held April 17-19 at the 2001 MRS Spring Meeting in San
Francisco, California. This symposium was a follow-up to the same symposium first organized
in 2000. As technologists consider scaling microelectronic devices below the 100 nm node, it
has become increasingly clear that many new materials will be introduced into the fab line, not
only for interconnect, but into the basic transistor itself. Determining the best materials, the
best processing techniques for depositing and using these materials, and integrating them into
mainstream CMOS process flows are all extremely challenging tasks.

The largest fraction of the contributed papers dealt with attempts to find a replacement for
silicon dioxide. Hafnium dioxide, zirconium dioxide, and their silicates and aluminates are the
subjects of intense scrutiny, but other materials are being considered as well. Obtaining a
suitably large capacitance, while simultaneously obtaining low charge density in the film, and
finding a material that has adequate thermal stability is proving difficult. Physical vapor
deposition, chemical vapor deposition, atomic layer deposition, molecular beam epitaxy, and
the thermal oxidation of deposited metals are all being studied as possible high-k deposition
processes. High-k integration issues include cross contamination, gate electrode compatibility,
and thermal process compatibility. Included in this equation is the choice of gate metals, since
the effects of polysilicon depletion in these deeply scaled devices may be unacceptable.

The second major focus of the symposium was the material and process used to form the
self-aligned silicide. While titanium silicide is giving way to cobalt silicide, several papers
presented new ways to extend the usefulness of titanium to smaller dimensions through novel
processing schemes. Major issues remain in cobalt as to how the silicide forms and how best to
obtain the lowest resistivity. Real time electron microscopy of metal-silicon reactions is
providing valuable new insights. Finally, other novel silicides such as nickel silicide are being
put forward as possible alternatives to cobalt in small geometry devices.

The organizers wish to acknowledge the financial support of this symposium, which was
provided by Applied Materials, Inc., IBM, Jordan Valley AR, Inc., and Motorola.

S.A. Campbell
L.A. Clevenger
P.B. Griffin
C.C. Hobbs

November 2001
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