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Summary
 Fluorine-assisted sputtering can be an attractive alternative for FIB-ToF-SIMS analysis under standard vacuum conditions.

 Fluorine co-injection during FIB sputtering can significantly increase the ionization probability for various elements up to three orders of magnitude. Enhancement of the ionization probability

is reflected in reduced measurement time and increased lateral resolution.

 The use of fluorine enables effective measurement in the positive mode of elements such as Cu, Ag, and Au, which are usually better detected in the negative mode. As a result, it is not

necessary to change the region of interest and adjust the ion optics to detect such elements.

 Fluorine co-injection can mitigate the negative effects of preferential surface reoxidation during sputtering in standard SEM vacuum conditions, which typically leads to oxygen-enhanced

ionization dominating the secondary ion signal.
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wt. %

System C Cr Ta Al Zr Ni

Ni-Ta-Al-Cr-C 0.83 19.4 6.1 2.8 0.2 balance

EDS vs FIB-ToF-SIMS
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Effect of pixel spacing on ToF-SIMS

signals obtained under standard

vacuum conditions (top row) and in

a XeF2 atmosphere (bottom row).

The Al (001) surface was

bombarded using a primary 69Ga+

beam at 30 kV and 500 pA. The FIB

spot size (FWHM) was 16.1 nm.

Schematic representation of the

sputtering process using a primary
69Ga+ beam under standard vacuum

conditions and with the coinjection of

the XeF2 precursor.

The top and front projections of 27Al+

signal distributions for different view

fields (VFs), i.e. 5×5, 10×10, 20×20,

and 50×50 μm2, which correspond

to the pixel spacing of 19.5, 39, 78,

and 195 nm, respectively.

The lowest signal at the working position might be

associated with a decrease in the electric field potential

and an adverse change in the electric field lines.

The signal amplification depends on the distance from the sample surface

but is not dependent on the material.

The amount of the precursor can be adjusted by changing the position of

ROI in the (x,y) plane of the sample’s surface and/or by changing of the

GIS tube position in the (x,y,z) space.


