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Focused ion beam (FIB) microscopes have become a powerful tool in transmission electron
microscope (TEM) specimen preparation [1, 2]. These techniques have aready been well
established. In the recent years, a more advanced “lift-out” technique has proved to be avery
powerful one in the cases where mechanical pre-preparations are difficult or impossible [1]. The
advantage of the lift-out technique is that TEM specimens can be made directly from the bulk
specimen inside a FIB microscope. However, amajor disadvantage is that once the TEM sampleis
made, it cannot be re-thinned if needed. The “lift-out” technique has been further improved by an
“H-bar lift-out” technique [3]. Instead of lifting out an electron transparent specimen, a much
thicker specimen (typicaly 3-4 um in thickness) is lifted out from the bulk. This specimen
containing the feature of interest is then mounted onto alarge carrier using a micromanipulator and
then thinned in a FIB microscope.

In some cases, currently available FIB-TEM sample preparation techniques become inadequate. In
our current study, we need to examine a cross-section of a nickel coated carbon fiber with a diameter
of 8 umin TEM. Neither the conventiona nor “H-bar lift-out” techniques are capable of producing
a TEM specimen of a specific fiber with the whole cross-section electron transparent.

Consequently, we have modified the lift-out technique to allow the preparation of an 8 um diameter
electron-transparent fiber specimen. A 3 mm copper aperture disk with ~800 pm inner diameter is
cut to about its 2/3 of itsoriginal size using arazor blade. A small amount of epoxy is applied onto
the inner edge of the copper ring which is used as the carrier for the fiber specimen. The nickel
coated carbon fibers of 8 um in diameter are cut to about 4 mm in length. A micromanipulator is
used to mount the desired fiber onto the edge of the copper grid as shown in Figures1 and 2. The
specimen is then loaded into a Micrion 2500 FIB system for ion beam cutting and thinning. Figure 3
shows the complete fiber cross-section prior to final FIB thinning. The relatively thick FIB
deposited tungsten layer on top of the fiber protects the upper edge from Gaion beam erosion during
FIB thinning and also serves as an additional support and conductive path for the thin specimen.
Figure 4 shows a TEM image of the finished cross-section of the entire fiber.

The advantages of this technique are: 1). The whole cross-section of the fiber can be made electron
transparent for TEM observation if required. 2). Very quick and straightforward to prepare. 3)
Compared to the conventional lift-out technique, this technique reduces the risk of potential
mechanical damage by the micromanipulator when the specimen is thin and fragile.
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Fig. 1 Schematic representation of a
small fiber mounted on a copper grid.

Fig. 2 FIB secondary electron image of
amounted fiber on a copper grid.
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Fig. 3 FIB secondary electron image of
afiber before final thinning.

Fig. 4 A low magnification TEM
image of the fiber cross-section.
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