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The FIB in-situ lift-out method of TEM sample preparation has become the method of
choice for failure analysis during the last decade [1]. During in-situ lift-out in the FIB, a
tiny wedge is excised from the sample, attached to a TEM grid, and transferred to the
TEM for inspection. However, some samples react with the air and require transfer and
handling in a controlled atmosphere [3-5]. There is a need for an integrated system for
easy and secure transfer of TEM samples, or any other sensitive samples, to the final
destination in an appropriate inert atmosphere.

The Sensitive Sample Transfer System (SSTS) is a low-cost system for integrating the
transfer process from the FIB to the TEM or any other analytical instrument. This system
was developed in collaboration with the Los Alamos National Laboratory.

The SSTS is composed of three principle components, the FIB interface assembly, the
sealed transfer capsule (both shown in Figure 1) and the custom inert atmosphere glove
box (Figure 2). The FIB interface assembly mounts to a side port on the FIB and consists
of docking hardware, a capsule purge system, an automated gate valve and ‘“‘smart”
vacuum interlock electronics. The transfer capsule is used to safely convey a sample
holder carrying two or more TEM grids from the FIB environment to the glove box,
holding the samples in an inert environment during the process. At the transfer
destination point, a custom inert gas glove box provides a protective environment for
transferring the FIB sample from the transfer capsule to a subsequent environmental
sample holder for the TEM.

The sensitive sample transfer process begins by loading one or two empty TEM grids
onto the special dove-tail sample holder (Figure 3) which is then fastened to the end of
the transfer capsule shaft. The transfer capsule is securely attached to the flange of the
FIB interface assembly and the FIB is then pumped down to operating conditions.
During pump-down, the capsule rod in inserted into the FIB to dock the TEM sample
holder onto the FIB XY stage, then the rod is retracted. Once specimen excise and lift-
out procedures are completed and the samples have been attached to the TEM grids, the
transfer rod is re-inserted into the FIB to recapture the dove-tail sample holder and retract
it fully into the capsule. The electronics on the FIB interface assembly automatically
sense the rod retraction and close the gate valve, isolating the transfer capsule from the
FIB. At this point push button controls can be activated to introduce an inert gas into the
transfer capsule. The custom valve on the capsule maintains the inert environment at
slightly above atmospheric pressure. The transfer capsule is detached from the FIB
interface assembly and placed in a protective carrier for transport to the glove box. The
transfer capsule is next docked to the glove box which is purged with the same inert gas
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as the capsule. Within the protective atmosphere of the custom glove box the sensitive
sample TEM grids are transferred from dove-tail sample holder to a subsequent
environmental sample holder, i.e. a TEM sample holder.

The SSTS marks a significant step in the design of secure sample transfer systems.
Similar systems can be used for different types of fragile samples which require transfer
in a specific environment. This system can be used in a variety of fields such as
biotechnology and the space studies, for example, for handling extraterrestrial samples in
a controlled atmosphere.
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Fig. 2. The custom inert gas
Glove Box with video camera
and video monitor

Fig. 1. The Capsule attached to the FIB Interface Fig. 3. The Dove-tail Sample
Assembly Holder with a single TEM grid

https://doi.org/10.1017/51431927606066566 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927606066566

