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E.L. Thomas Appointée! to 
Morris Cohen Chair at MIT 

Edwin L. Thomas, a teacher and re-
searcher in polymer physics and engineer
ing was appointed Morris Cohen Professor 
in the Department of Materials Science 
and Engineering at the Massachusetts In-
stitute of Technology. He vvill also direct the 
deparrment's program in polymer science 
and technology. 

Thomas holds a BS in mechanical engi
neering from the University of Massachu
setts and a PhD in materials science and 
engineering from Cornell University. He 
previously served on the faculties at the 
University of Minnesota and the Univer
sity of Massachusetts, where he was head 
of the Polymer Science and Engineering 
Department from 1985 to 1988. 

Institute professor emeritus and profes
sor emeritus of materials science and engi
neering, Thomas has contributed to the 
understanding of the structure of matter 
and the ways various materials, particu-
larly iron and steel, can be processed to 
provide improved structures and devices. 

Thomas' research interests center on the 

application of électron microscopy and 
small angle x-ray problems, particularly 
morphology-mechanical property rela-
tionships in high-performance polymers. 
He has published extensively in the areas 
of polymer physics and engineering, and 
served a guest editor for the MRS BULLE
TIN for the 1987 November/December is
sue on polymers. 

University/lndustry Plasma 
Materials Processing Center 
Established 

Drexel University's Materials Processing 
Research Center has established the Cen
ter for Plasma Processing Research 
(CEPMP) with support from the Common-
wealth of Pennsylvania's Ben Franklin Part-
nership and from industrial and project 
sponsors. 

Founded September 1,1989, the Center 
is dedicated to conducting wide-ranging 
basic and applied research in plasma mate
rials processing. Its main function is to 
form direct links to industry through a con
sortium where teams conduct research of 
common interest. Through the consor

tium, the university expects to increase its 
research and development activities in 
scope and relevance, maintain important 
technology transfer links, and enhance 
communication with industry. 

Despite commercial potential, plasma 
technology continues to be limited in such 
areas as process économies, efficient elec-
trical use, process control inadequacies, 
equipment performance, lack of process 
understanding, and lack of skilled person
nel in plasma processing. CEPMP's goal is 
to provide a research focus to address thèse 
technology issues and limitations. 

Research at CEPMP will span the follow-
ing areas: 
• Déposition—wear coating develop
ment, spray forming methods, refractory 
métal component fabrication, protective 
coatings for C-C and C-epoxy, and analyti-
cal modeling and knowledge-based con
trol; 
• Synthesis—in-flight reaction with met-
als to form deposited secondary phases; 
and 
• Melting—melt refining, process model
ing, and process development. 

Firms supporting the Center's research 
include Air Products and Chemicals, Inc.; 
Alcoa Laboratories; Alloy Technology In
ternational, Inc.; Consarc; Electro-Plasma, 
Inc.; GE Aircraft Engine; GTE Sylvania; 
Howmet Corporation; and Sematech In
ternational, Inc. 

For additional détails, contact Prof. 
Ronald W. Smith, Drexel University, De
partment of Materials Engineering, Phila-
delphia, PA 19104; téléphone (215) 
895-1990 or 387-2552. 

Syd Wilson Receives 
Dan Noble Fellow Award 

Syd Wilson recently received Motorola's 
Dan Noble Fellow Award, which recog-
nizes top technological leadership. The 
award, named in récognition of technolog
ical pioneer Dan Noble, is given to Mo
torola associâtes who constantly demon-
strate outstanding technical leadership. 

Wilson received his BS, MS, and PhD in 
physics from North Texas State University. 
He also performed expérimental work for 
his PhD degree at the Surface Modification 
and Characterization Facility at Oak Ridge 
National Laboratory. 

In nearly 11 years with Motorola, Wilson 
has earned eight patents and the Platinum 
Quill Award for receiving more than 
$10,000 in publication awards and for au-
thoring 103 articles. He also edited the 
book, Rapid Thermal Processing of Electronic 
Materials. He is a recognized expert 
throughout the industry for his work in ion 
implantation and rapid thermal process-
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ing, and is currently working on the multi-
interconnect program for MOSAIC 
V/BiCMOS V. An active MRS member, 
Wilson is chair for the Book Subcommittee 
of the MRS Publications Committee. 

Polymer Short Courses 
to be Cataloged 

The Polymer Education Committee of 
the American Chemical Society is compil-
ing a comprehensive catalog of polymer-
related short courses sponsored by 
technical societies, universities, govern-
ment agencies, or private instructors. The 
catalog is intended to direct individuals 
seeking further instruction in ail aspects of 
polymer science and technology to courses 
appropria te to their educational needs. 
The catalog will also give instructors the 
opportunity to make information on their 
courses available to a broad range of inter-
ests. 

To list a polymer short course or ask for 
further information, contact Cynthia 
Arnold, téléphone (602) 730-2036, or Garth 
Wilkes, téléphone (703) 321-5771. 

J. Willis on Superconductor 
Assignaient at Japan's ISTEC 

Jeff Willis, a physicist at Los Alamos Na
tional Laboratory, left in March for a one-
year assignment at the International 
Superconductivity Technology Center (IS
TEC) in Tokyo. One of only five non-
Japanese researchers at ISTEC, Willis is 
assigned to a division charged with charac-
terizing and analyzing the fundamental 
properties of superconductors. 

ISTEC, possibly the largest supercon
ductivity research facility in the world, is a 
nonprofit foundation supported almost 
entirely by major Japanese companies. It 
accommodâtes 100 mostly Japanese re
searchers and was created at the urging of 
the Japanese Ministry of International 
Trade and Industry. 

Acknowledging that he will be working 
with scientists recognized Worldwide as 
his technological rivais, Willis pointed out 
that one of ISTEC's objectives is to promote 
international exchange in superconductiv
ity. "ISTEC was set up for basic research, 
not product development where the really 
intense proprietary compétition is ex-
pected," he said. 

Willis currently holds a joint appoint
aient with the Exploratory Research and 
Development Center (ERDC) and the Con-
densed Matter and Thermal Physics 
Group at Los Alamos. The ERDC encom-
passes one of three superconductivity pilot 
centers established at national laboratories 
by the U.S. Department of Energy. 
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V. McCrary Named 
"Most Promising Engineer" 

Victor McCrary, a researcher at AT&T 
Bell Laboratories, was named "Most Prom
ising Engineer of the Year" by U.S. Black 
Engineer Magazine. McCrary, along with 17 
other outstanding scientists and engi-
neers, was formally honored during the 
magazine's récent annual awards confér
ence in Baltimore, Maryland. 

McCrary, whose research deals with 
semiconductor lasers, hold a BA in chemis
try from Catholic University of America 
and a PhD in physical chemistry from Ho
ward University. 

U.S. Black Engineer annually sélects out
standing individuals whose contributions 
best exemplify innovation, hard work, and 
achievement in the many fields of engi
neering. Récipients are selected by mem-
bers of industry, academia, medial, and 
the engineering community, and are spon-
sored by the Council of Engineering Deans 
of the Historically Black Collèges and Uni-
versities, the Career Communications 
Group, Inc., and Mobil Corporation, For 
more information about the Black Engi
neer of the Year Awards, call B. Osorio at 
(310) 244-7101. 

AT&T Signs Semiconductor 
Resist Agreements with 
Olin and Sematech 

AT&T Bell Laboratories, Murray Hill, 
New Jersey, has signed separate agree
ments with Olin Corporation and Sema
tech to develop materials that will be 
fundamental to the fabrication of new gén
érations of integrated circuits. The agree-
ment between Olin and AT&T concen
trâtes on semiconductor resist, which has a 
current annual market of $225 million 
Worldwide, and calls for Olin to manufac
ture and sel! AT&T-developed materials. 
The agreement with Sematech is one of Se
matech's programs to revive the U.S. semi
conductor industry. 

AT&T Bell Laboratories has invented a 
"deep UV resist" that is sensitive to the ul
traviolet spectrum and that can produce 
highly complex chips with Unes as small as 
0.3 micrometers. "The deep UV resist is the 
future in semiconductor manufacturing, 
and will produce semiconductors that 
compete win the global market in terms of 
performance and price," said Robert 
Noyce, Sematech's président and chief ex
ecutive officer. 

Emcore Gets SBIR Funding 
for lll-V/ll-VI Solar Cell 
Research 

Emcore Corporation was awarded Phase 
I research funding under the National Sci
ence Foundation's Small Business Innova
tion Research program for research on 
novel H—VI solar cell structures. 

Emcore intends to use metalorganic 
chemical vapor déposition technology to 
develop a novel p-i-n ZnTe/CdTe/GaAs II-
VI solar cell. The structure will combine III-
V and II-VI solar cell technology, leading 
toward the development of superlattice 
multijunction solar cells. The Process Tech
nology Group will conduct the research 
using a vertical rotating disk reactor. 

Lake Shore Acquires 
Electromagnetic Technology 
from Varian 

Lake Shore Cryotronics, Westerville, 
Ohio, recently announced the acquisition 
of the design and technology for the four-
inch variable gap laboratory electromag-
nets previously produced by Varian NMR 
Instruments. Used primarily in laboratory 
environments, the magnets are especially 
suitable for applications such as magneti-
zation measurements, Hall effect studies, 
magnetic résonance démonstrations, and 
hystérésis loop déterminations. The mag
nets will be redesigned with œil sets that 
incorporate the latest aluminum tape 
windïng techniques so they will be lighter 
in weight. 

Anthony and Heuer 
Elected to NAE 

Among the 80 engineers and seven for-
eign associâtes recently elected to member-
ship in the U.S. National Academy of 
Engineering are two members of the Mate
rials Research Society: 

Thomas R. Anthony, a physicist with 
General Electric Corporate Research and 
Development Center, Schenectady, New 
York, was cited "for outstanding applica
tion of diffusion phenomenology to the de
velopment and fabrication of materials and 
devices." 

Arthur H. Heuer, Kyocera Professor of 
Ceramics, Case Western Reserve Univer
sity, Cleveland, Ohio, was cited "for 
pioneering studies in transformation-
toughened ceramics and the application of 
électron microscopy to engineering ce
ramics and for contributions to éducation 
in ceramics." 

Election to the Academy is considered 
among the highest professional distinc

tions accorded to an engineer. Academy 
membership honors those who hâve made 
"important contributions to engineering 
theory and practice, including significant 
contributions to the literature of engineer
ing theory and practice," or those who 
hâve demonstrated "unusual accomplish-
ment in new and developing fields of tech
nology." 

NAE is a private organization estab-
lished in 1964. It shares in the responsibil-
ity given the National Academy of Sciences 
under a congressional charter granted in 
1863 to advise the fédéral government on 
questions of science and technology. This 
collaboration is implemented primarily 
through the National Research Council. 

Fusion Experiments 
Scheduled at Max Planck 
Institute in Garching 

ASDEX-Upgrade, West Germany's larg-
est experiment in controlled nuclear fu
sion, is scheduled to begin this year at the 
Max Planck Institute for Plasma Physics in 
Garching. ASDEX-Upgrade, which con
tinues the research on diverters begun by 
the earlier ASDEX experiment, will cost 
approximately DM200 million and is an in
tégral part of the European Fusion Re
search Program. 

Nine meters high and weighing 700 
tons, the ASDEX-Upgrade device is pri
marily designed for research into the ef-
fects of and possible solutions to the 
interplay between the reaction plasma and 
the reactor walls. It will hold plasma rings 
with a radius of 1.7 meters and a volume of 
13 cm3. The plasma, 250 times thinner than 
the density of normal air, will be heated to 
25 million degrees Celsius for the experi
ments. 

Report Identifies 
Bioseparation Technologies 
with Commercial Potential 

The Worldwide market for séparation 
média and devices is expected to increase 
from its current level of approximately $1 
billion to $2.4 billion over the next five 
years, concludes a report by Technology 
Catalysts. 

The report, Novel Bioseparation Technolo
gies, provides insight into new biosepara
tion technologies that can potentially 
satisfy the critical requirements for large-
scale manufacturing processes. The World
wide survey of over 130 product developer 
companies and 50 university and govern
ment research laboratories identifies the 
following emerging technologies with 
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Research S-Gun 
The most flexible source for research 
applications 

PSG-3 S-Gun 
High déposition rates and excellent 
uniformity for 2" wafers 

PSG-5 S-Gun 
For ail i" wafer applications, can be 
retrofitted to most Systems 

PSG-7 S-Gun 
Coats 4" wafers - capable ofRF, DC and 
Réactive Sputtering. 

PSG-9 S-Gun 
High rate production sputtering ofù" 
wafers with unmatched reliability 

UHV S-Gun 
For Ultra-High-Vacuuni Applications, our 
UHV S-Cun is available in varions sizes 

Now there are 6 ways to 
increase thin film reliability. 

Sputtered Films invented the 
world's most dependable déposition source. 

If you're looking to deposit 
more reliable thin films, look to 
Sputtered Films. Our coaxial mag
netron S-Gun has been recognized 
as the world's most reliable sputter 
déposition source.t Consider the 
advantages of our coaxial magne
tron design: 

Highest power 
density magnetron 

The S-Gun design is the highest 
power density magnetron available, 
permitting high déposition rates 
and excellent film uniformity with 
a wide variety of materials. Even 
more difficult materials such as 
metals that form tenacious oxides 
can be easily sputtered with 
an S-Gun. 

Central anode 
The S-Gun design employs an 
effective central anode, a feature 
you won't find on any other 
magnetron source. Déposition per
formance is enhanced because 

électrons and négative ions go to 
ground through the anode during 
the sputtering process.t And since 
the anode can be biased, déposi
tions at high rates can be 
accomplished without subjecting 
substrates to excessive heat. 

Constant voltage, 
current and rate 

Uniformity characteristics of the 
S-Gun are excellent. That's because 
voltage, current and rate are held 
virtually constant over the life of 
the cathode, assuring consistent 
déposition of every wafer coated. 
We urge you to compare S-Gun 
performance to any other 
déposition source. 

Quick target changes 
and improved utilization 

Approximately 45% of a target can 
be sputtered before replacement is 
necessary. The balance is totally 
reclaimable. Target changes take 
only 5 minutes because the sputter 

cathode slips directly into the cool-
ing water jacket. No bonding plates 
are necessary. 

Easy to maintain 
Ail S-Guns are designed for effec
tive maintenance; inhouse personnel 
can handle ail routine service. 
t VLSI Research, Inc. 1988 
tSee technical papers by Cumo oflBM and 

Clarke ofSFI for discussion of négative ion 
effect during reactive sputtering of oxides. 

For more information contact: 

Sputtered Films, Inc. 
314 Edison Ave. 
Santa Barbara, CA 93103 

Phone 805/963-9651 
Fax 805/963-2959 
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commercial potential: 
• A large-scale isoelectric focusing System 
which can process two-liter volumes using 
proprietary ampholytes which increase 
resolution; 
• Composite membranes, consisting of a 
soft hydrogel film on a rigid proous sup
port, which can be used for microfiltration 
and ultrafiltration simultaneously; 
• Formed-in-place membranes prepared 
with layers of inorganic gels or organic 
polymers on a porous stainless steel sub
strate; 
• Supported-fluid membranes with a pro
prietary organic phase and carrier complex 
for the sélective and continuous extraction 
of organic acids from fermentation broth; 
• An electromembrane-ultrafiltration pro
cess which increases membrane flux by as 
much as 90% and reduces fouling of com-
mercially available membranes when 
tested in fermentation broths; 
• Macroporous polystyrène divinylben-
zene média for real-time "perfusion" chro-
matographic séparation of proteins and 
peptides; 
• A recombinant engineered Protein G af-
finity chromatography column which 
binds to ail subclasses of IgG and can be 
used in fast-flow liquid chromatography 
mode; and 
• A membrane-mediated solvent extrac
tion process to recover antibiotics from fer
mentation broth. 

For information, contact P. Weitz, Tech
nology Catalysts, Inc., Falls Church, Vir
ginia; téléphone (703) 237-9600; fax (703) 
237-7967. 

Shock Processing Makes 
High Tc Superconductors 
Carry More Current 

Researchers at Lawrence Livermore Na
tional Laboratory (LLNL) report that shock 
processing experiments increased the cur
rent carrying capacity of high température 
superconductors up to seven rimes more 
than previously demonstrated. The experi
ments involve shooting projectiles at small 
quantities of high Tc superconductors. The 
resulting shock waves permanently 
change the material's structure to permit 
the greater flow of electricity. 

The shock process has been applied only 
to very small quantities of bulk powders 
composed of microscopic crystallites. 
LLNL researchers believe the process can 
easily be scaled upward, however. Further-
more, they say the changes appear irré
versible and maintain that the material's 
superconducting properties will not likely 
be harmed in manufacturing. 

Superconducting powder is compacted 
by means of a plastic projectile fired from a 

gas gun, compressing the powder to 
100,000 rimes normal atmospheric pres
sure. The shock wave lasts one microsec
ond and produces a much more orderly 
and smooth arrangement of crystallites, 
enhancing the electrical flow. 

Even more significant is the création of 
flux pinning sites, which hâve so far in
creased sevenfold the amount of electricity 
the material can carry while still exhibiting 
superconducting properties. The defects 
remain even after the material is baked at 
températures greater than 900 °C. 

The laboratory has filed patent applica
tions, and research leader Bill NeÛis is 
making plans to share his group's discov-
eries with U.S. firms. 

Ultrahigh Vacuum CVD 
Doubles Speed of SiGe 
Transistors 

Ultrahigh vacuum/chemical vapor dépo
sition has made it possible for IBM re
searchers to create a silicon-based 
transistor that opérâtes nearly twice as fast 
as the previous record. The expérimental 
silicon-germanium transistors, known as 
Heterojunction Bipolar Transistors (HBTs), 
operate at a maximum frequency of 75 bil
lion cycles per second. 

Earlier attempts to produce HBTs with 
SiGe alloys failed because the larger size of 
the Ge atom relative to that of the Si atom 
makes it difficult to properly mix the two 
materials. With ultrahigh vacuum CVD, 
déposition occurs at lower températures 
and in a far cleaner environment than ex-
isting growth techniques. Low tempéra

ture déposition keeps the larger Ge atoms 
in place, while the ultrahigh vacuum con
ditions eliminate the incorporation of con
taminants. 

APS Names Fellows, 
MRS Représentée! 

The American Physical Society recently 
announced newly elected Fellows. The 
honor of Fellowship is reserved for APS 
members "who hâve contributed to the ad-
vancement of physics by independent, 
original research, or who hâve rendered 
some other spécial service to the cause of 
science." Among the newly elected Fellows 
are 21 members of the Materials Research 
Society: 
• Division of Chemical Physics 

George Castro, "for the discovery of sev-
eral significant optical and electronic proc
esses in organic solids." 

Eric Mazur, "for original and précise ex
périmental investigations of transport 
properties in gases, of surface excitations, 
and of vibrational excitations in molé
cules." 
• Division of Condensed Matter Physics 

Aloysius J. Arko, "for research on the 
electronic properties of novel materials, in 
particular his Fermi-surface studies in 
strongly correlated metals." 

James D. Chadi, "for theoretical contri
butions to the understanding of semicon-
ductor surface reconstructions and 
defect-related structural metastabilities." 

Ho Sou Chen, "for providing critical in-
sights into the nature of metastable solid 
phases, in particular the structure and re
laxation of metallic glasses, phase transi-

p polysilicon 
base contact 

n+ polysilicon 
emitter 

oxide 
isolation 

Schematic cross section of the SiGe-based HBT. Electrons travel from the emitter th rough the base 
into the collector. The ultrathin base layerand the use ofSiGe material enable the électrons to 
traverse the base région in a shorter time, resulting in the record perpnnance for thèse materials. 
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tions in amorphous Systems, and the 
thermodynamics of the quasicrystalline 
phase." 

Chia-Ling Chien, "for contributions to 
the understanding of the magnetic proper
ties of metallic glasses, magnetic superlat-
tices, granular solids, and supercon-
ductors." 

James L. Erskine, "for contributions to 
understanding of magnetic materials and 
for spectroscopic studies of solid surfaces." 

J. Murray Gibson, "for uses of électron 
microscopy to elucidate the relation be-
tween atomic structure and physical prop
erties in condensed matter Systems." 

Hermann G. Grimmeiss, "for expéri
mental investigations of impurities in 
semiconductors through the innovative 
use of a wide range of techniques." 

James D. Jorgensen, "for the détermina
tion of crystal structures from high 
resolution-neutron-diffraction data." 

Uzi Landman, "for applications of nu
merical simulation modeling of both the 
static structure and nonequilibrium dy-
namics of solid surfaces, interfaces, and 
small clusters." 

Paul Meakin, "for the application of 
computer experiments to diffusion-limited 
aggregation, for the introduction of alter
native fractal aggregates, and for the un
derstanding of related harmonie 
multifractal measures." 

James L. Merz, "for research leading to 
the understanding of the optical properties 
of compound semiconductor materials 
and optoelectronic de vices." 

Pierre M. Petroff, "for developing novel 
spectroscopic methods to characterize the 
structure and electronic properties of de-
fects, interfaces, and superlattices of semi
conductors." 

Warren E. Pickett, "for developments in 
the theoretical understanding of electronic 
and magnetic properties of crystalline 
solids, both metals and insulators." 

Daniel T. Pierce, "for studies of electron-
spin-polarization phenomena at surfaces 
and for the development of electron-
polarization sources." 

Frans A. Spaepen, "for contributions to 
the understanding of isoconfigurational 
atomic transport in metallic glasses and of 
crystal-melt interfaces." 

• Division of Fluid Dynamics 
John J. Kim, "for significant expansion 

of our understanding of turbulent flows 
through the development of convergent 
methods for direct numerical simulation, 
the application to wall-bounded flows, and 
the subséquent interprétation using inno
vative concepts." 
• Forum 

Rustum Roy: "As director of the Penn 
State Science Technology and Society Pro-
gram, and in many other ways, he has con-
siderably improved our understanding of 
the interaction between science, technol-
ogy, and society." 
• Division of High Polymer Physics 

W. Wade Adams, "in récognition of im
portant research on the ultrastructure and 
properties of polymers." 
• Division of Nuclear Physics 

Stephen J. Wallace, "for fundamental 
contributions to multiple-scattering theory 
and to the foundations of relativistic nu
clear physics, notably in the development 
of the relativistic treatment of proton-
nucleus scattering." D 
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MICKOCI.I.CTKONICS westDorougn, Massachusetts 
Ç , F . N T E R . l l inp 11-15, 1000 

F-03: Ion Beam Processes for Materials Modification 
Instructor: James Hirvonen, Sr. Scientist, Surlace Modification Group, Spire Corporation 

T-08: Envlronmental Health & Safety Aspects of Semiconductor Manufacturing 
Instructors: Douglas Frakes, Manager, Community Preparedness Programs, SEMATECH; 
Joël Pointon, EH&S Manager, M2C; and Jeanne Yturri, Environmental Atlairs Program Mgr,, SEMATECH 

C-16: Scanning Electron Microscopy of Semiconductor Materials and Devices 
Instructor: Richard Matson, Staff Scientist, Solar Energy Research Institute 

P-04: Film Formation, Adhésion, and Surface Préparation 
Instructor: Donald Mattox, Technical Director, Society of Vacuum Coaters 

F-02: Plasma Etching for Microelectronic Fabrication 
Instructor: G. Kenneth Herb, Technical Director, SEMATECH 

C-03: Surface and Thin Film Analysis 
Instructors: Léonard Feldman, Technical Staff, AT&T Bell Labs; and James Mayer, Cornell University 

T-05: Vacuum and Plasma Technology for Materials Processing 
Instructor: Donald Mattox, Technical Director, Society of Vacuum Coaters 

M-04: Optoelectronic Materials, Processes, and Devices 
Instructor: Mool Gupta, Group Leader and Research Associate, Eastman Kodak 

F-08: Chemical Engineering Aspects of Silicon Integrated Circuit Fabrication 
Instructor: Isaac Trachtenberg and Dean Neikirk, University of Texas at Austin 

For Information, contact: M2C Short Course Program, Massachusetts Microelectronics Center, 75 North 
Westborough, MA 01581 .Téléphone (508) 870-0312 
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June 11 
$345 

June 12 
$345 

June 14 
$345 

June 15 
$345 

June 15 
$345 

June 11-12 
$510 

June 12-13 
$510 

June 13-14 
$510 

June 13-15 
$735 

Drive, 
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