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Application of Three-dimensional Atom Probe to Thin Film Analysis
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Recent advances in specimen preparation methods
from thin films using the focused ion beam technique
have made it possible to apply the atom probe tech-
nique for atomic layer characterization of various mag-
netic thin films. This paper reviews the recent advance
in the 3DAP technique and its applications to thin film
analysis. Compositional change at the interfaces of
multilayer thin films, such as spin valves, has become
possible with 3DAP. Future trends of atom probe
instrumentation are also mentioned.
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Fig. 1 Schematic illustrations of the basic principles of (a) conventional atom probe field ion microscope

(APFIM) and (b) three-dimensional atom probe (3DAP).
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Fig. 2 Atom probe mass spectra obtained by (a)

straight type 3DAP and (b) energy-compensated
3DAP.
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Fig. 3 Schematic illustration of an energy

compensated three-dimensional atom probe
(EC-3DAP) with a reflectron.
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Fig. 4 (a) TEM image, (b) FIM image, and (c) 3DAP elemental maps obtained from Sm(Co, Fe, Cu, Zr)7s
sintered magnet with an optimal heat treatment condition. Data adopted from ref. 11.
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Fig. 5 Schematic illustration of the photolithography method to prepare a needle-like specimen from a

thin film.'®
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film plane using the annular focused ion beam
technique.?! 2
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Fig. 7 FIB microfabrication procedure to
prepare needle-like specimen from a thin
film deposited on a flat substrate.
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Fig. 8 (a) TEM image of needle-like specimen
prepared from an electroplated FeCo thin film as
shown in Fig. 8, (b) FIM image, and (c) 3DAP
elemental maps obtained from the specimen.
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Fig. 9 3DAP reconstruction of a NiFe/CoFe/
Cu-based multilayer thin film and enlarged
section showing (111) planes across the NiFe /
CoFe interface. The dimensions of the recon-
structed volume are approximately 20 nm X 20 nn
X35 nm. Reprinted with permission from ref. 27,
D.J. Larson et al.: J. Appl. Phys., 77, 726 (2000).
© 2000, American Institute of Physics.
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