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Philips Analytical

There's only one way to bring
High Resolution X-ray Diffraction

into your lab.

The Philips MPD1880/HR.
This is the X-ray diffractometer that can do more
for your research than any other system on the
market today. It brings you that rare combination
of engineering excellence in a rugged, high-per-
formance four-crystal optical configuration that
can stand up to the demands of a working lab.

The five-crystal diffraction capability provides a
choice of goniometer configurations and sample
cradles. That gives you more versatility in the sel-
ection of sample material to be examined or scattering geometries
your protocols require. Together with the high-dynamic range
sealed-xenon proportional counter, you can count on extremely sen-
sitive measurements. And the automated sample stage allows inde-
pendent theta, 2-theta, chi and phi rotation, as well as automated X-Y
translation.

One of the unique features that makes the MPD1880/HR so accu-
rate and so flexible is the Philips four-crystal monochromator. The
dislocation-free, dual <440> cut germanium crystals provide a wave-
length definition range so small that instrumental broadening of the
sample Bragg peaks is effectively removed from your analytical con-
siderations. The user-selectable beam is the highest quality commer-
cially available anywhere.

The choice of horizontal or vertical goniometers allows the

MPD1880/HR to be configured as a stand-alone
system, with a dedicated X-ray tube, or as part of a
multi-goniometer installation - sharing a common
source with a powder, texture, or stress goniometer
for complete microstructural characterization. A step
size of one arc second is standard.

For fast alignments during rocking curve measure-
ments, peak search and centering is computer con-
trolled. A complete range of software, including

rocking curve simulation, is available so your MPD1880/HR
comes with massive capability built-in.

Features:
Patented Philips four-crystal monochromator.
Vertical or horizontal configurations.
Computer-controlled sample cradles.
X-Y stage for sample mapping.
DOS-based software library.

For additional information contact: Philips Electronic Instruments
Company, 85 McKee Drive, Mahwah, NJ 07430.
Telephone (201) 529-3800.
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Tencor picks Flexus
as the smartest way

to measure film stress.
Flexus: now from Tencor.
If you know Tencor, you know
what sticklers they are about high
precision measurement. They're
not easily impressed.

^ ^ ^ 0 ^ But they were
1^*^ rtftlV • impressed enough

'f 1V$*' \ T V D 1 with Flexus'stress

i i V V ^ " V l ^ ^ r measurement tech-
* —- ̂ ^^^ nology to buy the

company. And to make the
Flexus line a whole new Tencor"
line. Here's why...

Smarter technology.
Tencor's new FLX line of stress
measurement systems uses an ele-
gantly simple technique: Measuring
the change in light reflection angle
resulting from film stress. It's
incredibly accurate and precise.

Whenever destructive interfer-
ence from a specific film prevents
measurement, a Dual-Wavelength
function switches to the alternate
frequency laser. Automatically:
It's proprietary technology.

Plus, Tencor gives you a choice
of scanning models. And a program-
mable number of scanning points—
to over 1200/wafer.

Tencor FLX instruments measure the change
in light reflection angle resulting from film stress.
Elegantly simple, uniquely accurate.

From 900°C to below
room temperature.
Thermal stress is one of the most
critical parts of the picture. Yet few

i PROPRIETARY
TECHNOLOGY

instruments can measure it well.
Tencor FLX systems can. With

models for 900° C, 500° C, room
temperature and below.

Powerful data analysis.
Here's the fun part: FLX software.
With windows-like operation and
fast, automatic computation of vir-
tually everything you might need...

From linear expansion coefficients
to the biaxial modulus of elasticity.
From trend plots to stress uniformity.

The industry standard.
All the major suppliers and users
of deposition equipment already
have Flexus instruments.

Now you can get them from
Tencor: The FLX line, for smarter
stress measurement. Get all the
details...

Tencor Instruments, 2400
Charleston Rd., Mountain View, CA
94043. Telephone: (415) 969-6767.
TWX: 910-379-6436.
FAX: 415-969-6371.

TENCOR
INSTRUMENTS

The Measure of Success

Tencor is a registered trademark of Tencor Instruments.
Circle No. 5 on Reader Service Card.

Patents pending

https://doi.org/10.1557/S0883769400041579 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400041579


BULLETIN July 1992

A Publication of the Materials Research Society
Volume XVII, Number 7 ISSN: 0883-7694 CODEN: MRSBEA

MECHANICAL
BEHAVIOR
OF THIN FILMS
25 Mechanical Behavior of

Thin Films
J.C. Bravman and W.D. Nix,
Guest Editors

28 Measurement of Thin Film
Mechanical Properties
Using Nanoindentation
G.M. Pharr and W.C.Oliver

34 Mechanical Character-
ization of Thin Films
by Micromechanical
Techniques
J-A. Schweitz

46 Stress Determination in
Textured Thin Films Using
X-Ray Diffraction
B.M. Clemens and J.A. Bain

52 Dislocation Mechanisms of
Relaxation in Strained
Epitaxial Films
L.B. Freund

61 Mechanisms of
Stress-Induced and
Electromigration-lnduced
Damage in Passivated
Narrow Metallizations on
Rigid Substrates
M.A. Korhonen, P. Bargesen, and
C-Y. Li

SPECIAL FEATURE
7 0 Why We Don't Have a

Room-Temperature
Superconductor—Yet
1991 MRS Fall Meeting
Von Hippel Address
T.H. Geballe

DEPARTMENTS
7 Material Matters

14 Research/Researchers
21 Resources
2 2 From Washington
7 8 Education Exchange
8 0 Historical Note
81 Advertisers in This Issue
8 2 Calendar
8 7 Classified
8 8 Posterminaries

ON THE COVER: A cantilever beam bending
experiment illustrates the remarkable elastic
resilience of microsized silicon structures.
For more about this topic, see "Mechanical
Characterization of Thin Films by Micro-
mechanical Techniques" by J.-A. Schweitz
on p. 34.

https://doi.org/10.1557/S0883769400041579 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400041579


BULLETIN
Materials Research Society • 9800 McKnight Road • Pittsburgh, PA 15237

About
the Materials

Research Society

The Materials Research Society (MRS), a
nonprofit scientific association founded in
1973, promotes interdisciplinary goal-ori-
ented basic research on materials of techno-
logical importance. Membership in the So-
ciety includes more than 10,000 scientists,
engineers, and research managers from in-
dustrial, government, and university re-
search laboratories in the United States and
more than 40 countries.

The Society's interdisciplinary approach
differs from that of single-discipline profes-
sional societies because it promotes infor-
mation exchange across the many technical
fields touching materials development. MRS
sponsors two major international annual
meetings encompassing approximately 50
topical symposia, and also sponsors numer-
ous single-topic scientific meetings. The So-
ciety recognizes professional and technical
excellence, conducts short courses, and fos-
ters technical interaction in local geographic
regions through Sections and University
Chapters.

MRSparticipates in the international arena
of materials research through the Interna-
tional Union of Materials Research Societies
(IUMRS). MRS is an affiliate of the Ameri-
can Institute of Physics.

MRS publishes symposium proceedings,
MRS Bulletin, Journal of Materials Research,
and other publications related to current
research activities.

MRS Bulletin (ISSN: 0883-7694) is pub-
lished 12 times a year by the Materials Re-
search Society, 9800 McKnight Road, Pitts-
burgh, PA 15237. Application to mail at
second class rates has been approved at
Pittsburgh, PA and at additional mailing
offices. POSTMASTER: Send address
changes to MRS Bulletin in care of the Mate-
rials Research Society, at the address listed;
phone (412) 367-3003; Fax (412) 367-4373

Membership in MRS is $70 annually for
regular members, $25 for students and re-
tired members. Dues include an allocation
of $25 ($15 for students and retirees) to a
subscription to MRS Bulletin. Individual
member subscriptions are for personal use
only. Non-member subscription rates are
$95 for one calendar year (12 issues) within
the U.S.A. and $140 elsewhere. Single copies
may be purchased for $15 each. Send sub-
scription orders to Subscription Department,
Materials Research Society, 9800 McKnight
Road, Pittsburgh, PA 15237.

MRS Bulletin is included in Current
Contents/P/iys/cfl/, Chemical & Earth Sci-
ences™ , Research Alert, and the Materials
Science Citation Index™ . Back volumes of
MRS Bulletin are available in 16mm mi-
crofilm, 35mm microfilm, or 105mm micro-
fiche through University Microfilms Inc.,
300 North Zeeb Road, Ann Arbor, Michi-
gan 48106.
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You Focus On Your
Research.

We'll Focus On Your Ion
Beam Requirements.

Proven Performance.
The proven performance of FEI's focused ion beam

columns lets you spend your time doing research. Not

designing hardware. Beam current density up to 5A/cm2...

Resolution better than 35nm... A large gallium reservoir

that provides up to 1000 hours of operation... These are

just a few of the benefits you get from our ten-plus years

of experience designing and building ion columns. With

hundreds of units in use worldwide, FEI's focused ion

beam columns have become the industry standard for

performance and stability.

For Virtually Every Application.
FEI's focused ion beam columns are ideal for many

microanalysis applications: High-resolution spatial

mapping for dynamic or static SIMS; High-resolution

TOF-SIMS; Selective-area Auger depth profiling;

High-resolution imaging of induced secondary

ions or electrons. And for material modification V

applications: Precision micromachining;

Focused ion beam CVD; MBE/MOCVD

epilayer patterning; TEM sample

preparation; STM/AFM tip sharpening.

Whatever your application,

FEI columns help you M

do it better. M

With A Wide Range Of Products.
FEI offers two-lens and single-lens ion beam columns

with numerous aperture options. Installation on UHV

specimen chambers is simple because FEI columns are

compact, they bolt on using standard Conflat™ flanges,

and they are available in a variety of configurations. We

will also create custom designs to meet your special needs.

And Every Accessory.
FEI offers every accessory you could need for your

focused beam column. Control and display electronics.

Imaging systems. Vacuum-isolation components. All are

designed to make your job easier.

From The World Leader.
FEI has more experience in liquid metal ion source

technology, and focused ion beam column design

and production than all other

manufacturers combined. Our

reputation for professional

applications engineering is

second to none. For proven

products and unmatched

support, FEI is the only name you

need to remember.

To received a free copy of "Focused Ion and Electron Beam Columns," call

or write today. For help with your special requirements, please call our

applications engineering department.

FEI Company, Components Division
19500 N.W. Gibbs Drive, Suite 100
Beaverton, OR 97006-6907
(503) 690-1500, FAX: (503) 690-1509
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Now At Your Fingertip
All 3,634
High Vacuum
Components
Detailed In
Our Catalog

MDC
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