
E-MRS Holds Fourth Annual Spring Meeting in Strasbourg 

P. Siffert (left). Interim President of E-MRS greets Nobel Laureate Nevill Mott before 
plenary session begins. 

The European Materials Research Society 
(E-MRS) held its Fourth Annual Spring 
Meet ing in St rasbourg, France, at the 
Counci l of Europe facil i ty dur ing the week 
of June 16, 1986. The meeting was com­
posed of four technical symposia planned 
well in advance by symposium chairs on 
behalf of E-MRS. A f i f th symposium was 
added quite late to the overall program and 
complemented the program by bringing 
addi t ional attendees and topics to the 
meeting. The five topical areas covered 
included advanced materials for telecom­
munications, (Symposium A), laser proc­
essing and diagnostics (Symposium B), state 
of the art of computer simulation of casting 
and solidif ication processes (Symposium 
C), dielectric layers in semiconductors: 
novel technologies and devices (Symposium 
D), and the late edit ion, magnetic thin f i lms 
(Symposium E). E-MRS' abil ity to add an 
entirely new symposium at the last minute 
reflects the f lexibi l i ty and responsiveness 
for which MRS-style societies strive. 

Approximately 300 participants filled the 
lecture rooms throughout the week. The 
meeting began on Tuesday, June 17 w i th an 
al l-society morn ing plenary session. A 
welcoming address by J.P. Massue, Sci­
entif ic Advisor to the Counci l of Europe's 
Parliamentary Assembly was followed by 
Nobel laureate Sir Nevi l l F. M o t t , who 
spoke on oxidation of silicon. Mo t t , who 
recently attended a conference in Paris on 
this subject, reported that the underlying 
microscopic mechanisms responsible for 
the various stages of oxidation of silicon 
both by dry oxygen and by water vapor are 
stil l not clear. Questions on the role of 
moving chemical species and electrical con­
siderations sti l l arise. Both in the linear, or 
very th in f i lm, regime and in the thicker 
parabolic rate law regime, experiments are 
in progress toelucidate the precise mechan-

J. P. Massue, Scientific Advisor, The 
Parliamentary Assembly of the Council of 

I Europe, welcomes E-MRS participants. 

isms. Recent work using isotopically en­
riched oxygen-18 has shown that, for dry-
oxygen oxidation of silicon, the oxygen 
moves through the f i lm to the interface 
w i th silicon where new oxide is formed 
w i thou t exchange w i th the oxygen already 
bound in oxide. Water vapor, on the other 
hand, moves through the oxide so as to 
exchange w i t h ex tant oxygen. Precise 
transport mechanisms in this case are stil l 
unclear. 

Mo t t proposes that silanol groups formed 
w i th four silicon atoms and an O H group 
are the transport ing species. He reports 
that several anci l l iary mechanisms and 
observations have been proposed involving, 
forexample, init ial oxidation in the stoichi-
ometry SiO rather than SiC>2, a strong role 
for electron transport in the th in f i lm 
stage, the existence of a variety of amor­
phous SiC>2 structures, the importance of 
strain in oxide layers as a result of either 
volume change or misf i t w i th silicon, and 
an additional model, due to Jim Phillips of 
Bell Labs, which contends that the so-called 
amorphous SiC>2 is actually composed of 50 
A crystobalite microcrystals w i th a high 
degree of twinning. 

M o t t then acting as session chairman 
introduced subsequent speakers. His talk 
was fol lowed by two technical presenta­
tions, the f i rst by D.T.J. Hur le concerning 
the mathematical relations used to describe 
crystal g row th . Hur le discussed the analy­
tical modeling of crystal g rowth processes 
and pointed out the various approxima­
tions involved in approaches current ly used. 

His presentation concentrated on Czochral-
ski g rowth of crystals in which a rotat ing 
disk is used so that not only thermal and 
compositional questions arise, but momen­
tum and kinematic viscosity factors enter. 
Hur le emphasized that even when using 
the Onsager coefficients in a f i rst-order 
perturbat ion expansion, nonl inearity sti l l 
enters the analysis unless an additional 
assumption is made. The perturbat ion ap­
proach init ial ly assumes that all gradients 
such as compositional and thermal are 
small. However, the additional assumption 
in order to maintain a linear theory actually 
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D.T.J. Hurle lectures on crystal growth at 
E-MRS plenary session. 
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involves the smallness of the change in the 
system from the initial global thermal 
equilibrium reference state. 

The next technical presentation was pro­
vided by J. Vanni menus, who described the 
concept and applications in materials 
science of fractals. Also included in this 
session were two speakers provided by the 
European Community (EEC) in Brussels. P. 
Malinverni explained ESPRIT (European 
Strategic Program for Research and De­
velopment in In formation Technology) and 
indicated its progress to be substantial. Its 
emphasis is on promoting precompetitive 
transnational industrial R&Dcooperations. 
Malinverni pointed out that a primary 
problem was the current lack of inter-
European compatibility in the various 
technical systems that information tech­
nology requires. A goal of ESPRIT is to 
create a much greater degree of uniformity 
in that regard. M. Konidaris from the EEC 
then described the program entitled "Re­
search for Advanced Communicat ions 
Europe" (RACE). This is similar to a high 
technology based program being pursued 
by the EEC specifically for advanced com­
munications. To some extent it appears to 
be a subset of information technology since 
both are strongly based on advances in 
microelectronics. 

Following the plenary session, partici­
pants dispersed toattend the five individual 
symposia technical sessions. Several of 
these will publish proceedings with Les 
Editi on sde Physique a sin the past. A short 
summary of Symposium B (Laser Proc­
essing and Diagnostics) can be found else­
where in this issue. 

On Wednesday evening, June 18, nearly 
40delegatesto the governing committee of 
E-MRS met at the PLM Hotel in Strasbourg. 
Much discussion centered on the current 
success of 1986 symposia and appropriate 
topics for future meetings. It was also 
noted that the upcoming summer school 
sponsored by E-MRS on Semiconductor 
Surface and Interface Problems was over­
subscribed. 

J. Vannimenus prepares to explain fractals 
to the E-MRS plenary session audience. 

P. Malinverni of the EEC describes the 
ESPRIT program. 

In other business, E-MRS agreed to act 
as a cooperating society for an MRS co-
sponsored meeting in Tokyo in June 1988. 
This meeting will include the IBMM '88 
Conference. E-MRS also agreed to cospon-
sor a six-symposia meeting on Materials 
Processing and Property Control planned 
by the Institute of Metals (UK) for May 
11-15, 1987. The IOM was represented at 
the E-MRS by Professor G. Chadwick 
(Southampton). 

The committee also addressed issues 
concerning the appropriate E-MRS ad­
visory role in relation to the European 
Network and European Science Foundation 
thrusts in materials research and heard a 
brief proposal for cooperation from the 
president of the Materials Society of Por­
tugal. Subcommittees were established to 
handle matters concerning program topics 
for E-MRS meetings and financial support 
for E-MRS symposia. The Materials Re­
search Society (U.S.) was represented at 
the meeting by R.P.H. Chang, D.J. Ehrlich, 
and E.N. Kaufmann. 

Laser Processing and 
Diagnostics 

Symposium B at the E-MRS Spring 
Meeting June 16, 1986 covered "Laser 
Processing and Diagnostics"and lasted for 
three days. It was organized by Dieter 
Bauerle (Linz), Karl Kompa (Garching), 
and Lucien Laude (Mons). The eight-session 
symposium covered topics ranging from 
the fundamentals of laser-molecule-surface 
interactions to laser-induced deposition, 
surface modification, alloying, etching, and 
laser machining. The main topics were 
reviewed by invited speakers, including: 

H. Walther (Garching), "Laser Investi­
gat ions of the Dynamics of Molecule 
Surface Interaction" 

R. B. Jackman (Southampton), "Photon-
Enhanced Etching and Metalization Phe­
nomena: Surface Studies" 

D. Ehrlich (Lexington), "Recent Micro­
electronics Applications by Laser Direct 

M. Konidaris of the EEC details the RACE 
rationale. 

Writing and Excimer Projection" 
H. Schroder (Garching),"Photochemistry 

of Surface Metalization with Excimer 
Lasers" 

H. H. Gilgen (New York),"Hybrid Depo­
sition of Refractory Metals" 

K. Piglmayer (Linz), "Temperature Dis­
t r ibu t ions in Pyrolytic Laser Induced 
Chemical Processing" 

G. Auvert (Grenoble), "Microelectronic 
Films Fabrication by Chemical Laser Proc­
essing" 

M. Musci (Milan), " C 0 2 Laser-Assisted 
Deposition of Amorphous Semiconductors" 

M. von Allmen (Bern), "Nanosecond 
Metallurgy" 

S. Metev (Sofia),"Laser Plasma Synthesis 
of Thin Films Polycomponent Material" 

J. Frohlingsdorf (Julich),"Amorphization 
of Ga by Laser Quenching" 

These presentations demonstrated the 
widespread evolution of the field in Europe 
together with its potential uses in science 
and industry. One particular session was 
dedicated to laser-induced oxidation. It was 
jointly organized with Symposium D (Di­
electric Layers in Semiconductors: Novel 
Technologies and Devices). For this joint 
session the speakers were: 

I. N. Mihailescu (Bucharest), "Surface 
Studies with Laser with Application to 
Laser Material Processing" 

I. W. Boyd (London),"Photoformation of 
Silicon Dielectrics" 

R. Andrew (Mons), "Kinetics of Oxida­
tion of Metals by CW Argon Ion Laser 
Irradiation" 

State-of-the-art activities were further 
outlined by very recent results presented in 
both oral and poster contributions. The 
main emphasis was on understanding the 
basic physical and chemical microscopic 
mechanisms. The great variety of actual 
and potential applications is increasing by 
capturing the interest of technologists and 
manufacturers. This further increases the 
fascination of this young and rapidly ex­
panding field. 
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Dielectric Layers in 
Semiconductors 

At the E-MRS Spring Meeting (June 16, 
1986), Symposium D on "Dielectric Layers 
in Semiconductors: Novel Technologies and 
Devices" was conceived as a forum to 
exchange views between people working 
on fundamental processes involved in the 
formation and characterization of dielec­
tric layers and theirapplication in different 
steps of electronic device fabrication. Or­
ganized by G.G. Bentini (LAMEL, Bologna), 
E. Fogarassy (CNRS, Strasbourg), and A. 
Golanski (CNET, Grenoble), the sympos­
ium included 1 7 invited presentations and 
30 contributed oral and poster presenta­
tions during 2Vi days. A high point of the 
symposium was the common session with 
Symposium B on "Laser Processing and 
Diagnostics." 

The plenary session was particularly 
honored to have a presentation by Professor 
Sir Nevill F. Mott on some basic problems 
related to the oxidation of silicon. 

The first session of this symposium was 
devoted to fundamentals of growth and 
deposition of dielectric films. Three in­
teresting invited presentations were given 
during the first session by G. Demazeau 
(University of Bordeaux, France) on "Oxida­
tion of Monocrystalline Silicon in Dry 
Oxygen at High Pressures," by F. Gaspard 
(University of Grenoble, France) on "Pro­
gress in Anodic Oxidation of the Silicon," 
and by R.P.H. Chang (Northwestern Uni­
versity) on "Indirect Plasma Assisted Depo-
sition of Dielectric Films and Device 
Application." 

The second part of the first session dealt 
with the physical properties and chemical 

Chairmen of E-MRS Symposium B (left to right): K.L. Kompa (Garching), D. Bauerle 
(Linz), and L. Laude (Mons). 

characterization of oxygen and/or nitrogen 
ion-implanted and high-temperature an­
nealed silicon-on-insulator (SOI) material. 
Four invited papers, four orally presented 
contributed papers, and two contributed 
poster papers focused on this subject: M. 
Bruel (LETI/IRD1, France) and G.K. Celler 
(AT&T Bell Laboratories) presented de­
tailed cross-sectional TEM and RBS studies 
of the implanted oxygen redistribution and 
the SOI structure formation during high 
temperature treatments at 1300°C and 
1405°C, respectively. In the latterapproach 

U.S. representative to the MRS International Committee, Dan Ehrlich (left)(Lincoln 
Labs), confers with Van Tran Nguyen (CNET, Grenoble), who is in charge of E-MRS 
relations with the United States. 

the back side of the Si wafer was held at the 
melt temperature of silicon (1412°C). The 
ability of both approaches to process full-
size (100 mm) wafers and obtain a high 
quality single-crystalline Si film and abrupt 
Si/Si02 interfaces represents an exciting 
and promising development in high-speed 
CMOS circuits and radiation-hardened 
devices. 

Both materials and processing issues 
were treated during the symposium. The 
influence of oxygen implantation conditions 
on the electrical properties of the Si overlay 
was discussed by A. Golanski (CNET 
Grenoble, France). A notable feature of the 
data was that the density of the oxygen-
related donor centers observed after a 
high-temperature (1300°C) annealing is 
related to the substrate temperature during 
oxygen implantation and attains a mini­
mum value for temperature close to 600°C. 

In Session V, M. Guerra (Eaton Corp.) 
discussed optimized oxygen implantation 
conditions which allow the directional effects 
occurring during oxygen implantation at 
elevated temperatures to be minimized. 
D.P. Vu (CNET Grenoble, France) present­
ed recent results in SOI material charac­
terization using MOS transistors fabri­
cated within the material. Depletion-mode 
and enhancement-mode transistors were 
used for electrical evaluation (carrier con­
centration [electrons] and electron mobil­
ity profiles) of the Si overlayer and of the 
Si/Si02 interfaces. The technique may be 
used to test the suitability of the SOI 
material for device production. The depth 
distribution of Hall mobility and carrier 
concentration within the Si overlayer of 
theoxygen-implanted SOI, measured using 
p-type MOS-Hall devices were described 
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Chairmen of E-MRS Symposium D (left to right): E. Fogarassy (CNRS), G.G. Bentini 
(CNR-Institute LAMEL, Bologna), and A. Golanski (CNET-CNS, Grenoble). 

by S. Cristoloveanu (ENSERG, France). 
Finally, an overview of the most prom­

ising approaches to SOI substrate prepara­
tion with respect to the material properties 
of the Si overlayer was presented in Session 
V by S. Partridge (GEC Research, UK). It 
appears that although considerable atten­
tion .has been focused on the oxygen-
implanted SOI material with very inter­
esting and promising results and the suc­
cessful development of implantation ma­
chines, there is an obvious need for better 

understanding the influence of the process 
parameters on the electrical characteristics 
of the SOI material as they influence MOS 
device and circuit behavior. Although an 
oxygen-implanted SOI material may claim 
to have arrived, the crucial question of 
supply of oxygen-implanted and high-tem­
perature annealed wafers remains un­
answered. 

The second session was run in common 
with one of the sessions of Symposium B 
on "Laser Processing and Diagnostics." 

The works presented in this session 
focused on the mechanisms of laser-induced 
oxidation of silicon and compound semi­
conductors occurring as a consequence of 
photolitic and/or pyrolitic excitation. In 
general, these nonconventional laser-assist­
ed techniques have demonstrated the capa­
bility of offering new approaches for large-
area low-temperature processing and/or 
for ultrafast growth of reacted layers if 
high laser fluences are used. 

Three invited papers were especially 
devoted to this area: "Photoformation of 
Silicon Dielectrics" by I.W. Boyd (University 
College, London), "Loss and Incorporation 
Mechanisms During Pulsed Laser Irradi­
ation of Silicon in Gaseous Atmosphere" by 
C. Cohen (University of Paris, VI), and 
"Surface Studies with Laser with Applica­
tions to Laser Material Processing" by I.N. 
Mihailescu (Institute of Physics, Bucharest, 
Romania). The oxidation mechanism of 
metals induced by laser irradiation was 
reported by R. Andrew (University of 
Mons, Belgium), in "Kinetics of Oxidation 
of Meta l s by CW Argon Ion Laser 
Irradiation." 

The third session dealt with Si-SiOz 
interface and thin oxide properties. Very 
good reviews were presented by P. Balk 
(Aachen, FRG)on t h e ' T h e Si-Si02System 
and Its Interface," by M. Severi (LAMEL, 
Italy) on "Gate Dielectrics for VLSI-MOS 
Technology," and by M. Heyns (IMEC, 
Belgium) on "Thin Gate Insulators for 
VLSI." The fourth session focused on 
compound semiconductors with a particu-
lary interesting talk by H.L. Hartnagel 
(Darmstadt, FRG) on "Oxides and Other 
Dielectric Surface Layers on Compound 
Semiconductors." 
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