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The biggest advantage of TOF-SIMS is imaging capability. TOF-SIMS is the only surface analysis technique which
can provide the elemental and molecular ion images with high spatial resolution and high sensitivity. However, it is
difficult to deal with topographic samples such as wire or sphere, because TOF-SIMS is designed to do a spectrum and
image analysis with flat samples. The observable region in wire and sphere samples was restricted, then it was
impossible to discuss the accurate distributions of specific ions on the sample surface. Several methods to solve this
problem have been proposed, but they had some disadvantages. Therefore, the authors have developed newly designed
sample holder for the samples which have curved surface. The authors succeeded to expand the observable region
dramatically without any significant drawbacks. In this article, the details of curved surface sample holder and its
evaluation results will be discussed, and applications using this sample holder are also discussed.
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Fig. 1. (a) lllustration of conventional sample mounting of wire sample, and (b) total ion image of an Au wire with a diameter of 500
um on the Si wafer. Field of view of the image was 550 pum x 550 um. The white dashed lines show the edge of an Au wire.

(color online)
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Fig. 2. Simulation results of equipotential line (black) and
secondary ion trajectory (red) from a conductive wire of
500 pum diameter. Due to the steep potential gradient, the
trajectory of secondary ions was affected significantly. «
denotes the ejection angle of secondary ions from the edge
of the observable region, and it was 10 deg at z=0.5 mm.
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Fig. 3. lllustration of curved surface sample (CSS) holder. The
direction of the primary ions was perpendicular to the
longer direction of wire. Sample, sample mounting stage
and intermediate electrode have the same electrical
potential.
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Fig. 4. Simulation results from gradient of the sample stage &and position of the intermediate plate (x, z) of (a) =30 deg, (x, z)=(0.5,
0), (b) 6=40 deg, (x, 2)=(1.0, 0), and (c) 6=40 deg, (x, 2)=(0.58, 0.05). (d) Photo of the CSS sample holder with optimized 8 and

(X, 2). (color online)
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Fig. 5. Observable width with respect to the diameter of Au
wire. Observable width was normalized by the diameter.
The observable region was drastically enhanced by CSS
holder.
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Fig. 6. (a) Total ion image obtained from an Au wire with 500 um diameter with the CSS holder, and (b) negative ion spectrum of the
Au wire surface. The spectrum was extracted from white dashed region. (color online)
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Fig. 7. Total ion image and negative ion spectrum of a polyethylene
view of the image was 450 um X 450 pum.
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Fig. 8. Depth profile of Cu wire which was covered by 12.5
um-thick insulating layer. MS/MS spectrum derived from
unknown peak detected at m/z 132.05 was analyzed.
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Fig. 9. (a) lllustration and (b) Photo of CSS holder which is applied to sphere samples. The electric field was modified in x direction as

well as y direction.  (color online)
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the TOF-SIMS images, optical microscope image is also shown. (color online)
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