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The Rare-Earth Laves phases RE-Fez (RE represent the Rare-Earth)
show large magnetostrictive properties, especially at room temperature.
These materials are well characterized when in bulk form, but they have
rarely been studied as thin films and one can expect some important
effects due to epitaxial growth.

A few single crystal layers of RE-Fe2 have been studied (YFej,
TbFe2, DyFe2, ErFe: and Dy0/Tb^Fe; known as Terfenol-D). The
thickness of these different layers are between 5 and 20 nm and with
[110] as a growth direction have been epitaxied. They have been
deposited with a Molecular Beam Epitaxy (MBE) in an ultra high vacuum
chamber. A [1120] sapphire substrate is recovered by a [110] niobium
buffer. The RE and the iron are then co-deposited on the substrate which
is maintained at SOOT. Lastly, an Yttrium layer is deposited on the Rare
Earth material at a temperature close to ambient.

Y

Nb

It's After Midnight
IsyourSEM

cleaning itself?

It would be if you had the S EM-CLEAN'* anti-contamination system.
Overnight, the inexpensive SEM-CLEAN system uses a Witrogen purge to
clean your electron microscope. Its active cleaning action removes oils and
other adsorbed contaminants from the walls of the chamber and carries
them to the roughing pump. Result? Significant reductions in, even elimi-
nation of, sample-contamination, raster burns and oil buildup on EDS
windows. Over 50 satisfied SEM-CLEAN users are our best references.
For a list and complete details, call or write today,

SEM-CLEAN" Stops the Oil

S C I E N T I F I C
3124 Wessex Way, Redwood City, CA. U.S.A 94061

415-369-0133 • Fax 415-363-1659

It is then very important to verify that the composition of the RE-Fe2 layer is
as close as possible to the stoichiometry, a deviation from stoic hiometry would
indicate "parasite" phase (RE-Fe3 or pure RE). Furthermore the thickness of the
RE-Fe2 layer cannot easily be measured by reflectrometry because of the
number of layers and the roughness of the material.

A STRATA study has been done on all RE-Fe3 layer and the results cf the
Terfenol-D phase will be discussed below. All elements, except Oxygen, have
been measured. The measurement of the X-ray intensities have been done on
an EPMA CTake Off = 40") at 10 & 15 kV. The standards used for the
measurements were pure elemental standards for Y, Nb and Al while
coumpound standards were used for Tb ( F e J ^ s y and Dy (Dy^RUjGe^. The
table below gives the relative intensities:

kV
10
15

YLa
.0846
.0404

TbLa
.3022
.1729

DyLa
.9313
.5651

FeKa
,3503
.1981

NbLa
.0734
.0780

Al Ka
.0256
,0831

The goal with STRATA is to calculate the composition of the DyJbyF6j
layer and the thickness of the Yttrium, RE-Fe2 and Nb Layers. As said before all
elements except Oxygen have been measured (the composition of the Sapphire
substrate is given as AI,O3). The table below gives the results found by the
STRATA automatic iteration:

Layer /
Elements

Y
Oy, Tb, Fe

Nb

AIA

Expected
Composi-

tion
(Atomic)

Pure
0.7,0.3,2.0

Pure
Known

Expected
Thickness

(nm)

30
130

50
n/a

Calculated
Composi-

tion
(Atomic)

pure
0.69, 0.31,

2.00
Pure

Known

Calcu-
lated

Thick- i
ness
(nm)
30.1
133

57
n/a

This application shows that STRATA can successfully be jsed to
characterize the growth of epitaxial thin films both in composition and thickness.
More generally and since the method is non-destructive, it can also be applied to
a wide range of thin films grown on a variety of substrates. For additional
information on STRATA, please contact:

In the U.S.:
Bob Hessler
Hessler Technical Services
44 Strawberry Hill Avenue
Stamford, CT 06902
Tel. & Fax: (203)358-0266

Other World Wide;
Jean-Franj ois Thiot
SAMx
4 rue Galilee
78280 Guyancourt
France
Tel.:(33)-1-30-S7-90-25
Fax: (33)-1 -3048-95-65
eMail: jfthiot@samx.com

STF4ATA is a registered trade
mark of SAMx S.A.R.L.
STRATA has been developed in cooperation with J.L. Pouchou / OMERA /
29 Avenue de [a Division Leclerc/ 92322 Chatiflon / France
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MICROA1XIALYSIS
SOFTWARE

BY SAMx
STRATA, Thin Film Characterization

STRATA produces both composition and thickness reports.

STRATA can be applied to either single or multi-layer specimens.

STRATA uses either WDS or EDS data.

STRATA results are comparable to RBS and SIMS analyses.

STRATA speeds thin film verification during in-process control.

Tracor Northern 56OO/PAC Solutions

XMAS, WDS far TN-56D0/PAC Users.
• XMAS a completely WEI/V WDS automation and data reduction

WINDOWS program for TN 5600/PAC users.

• XMA5 is market proven through over 60 worldwide installations.

• XMAS includes many features not found on competitive
packages.

• XMAS is easy to use and install.

TI\I E WIN
• Converts T N - 5 5 x x & Series II data to WINDOWS format.

• Supports EMSA and EXCEL formats for spectra and many differ
ent formats for image files.

• Archives Tl \ l -55xx & Series II data preventing accidental loss

SAMx products are distributed in the U.S. by:
Hessler Technical Services

Stamford, CT
Tel./Fax: (203)358-0266

Stop and visit with us
in Minneapolis
at Booth #122
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