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Principal component analysis (PCA) and other multivariate analysis methods have been used increasingly to
analyse and understand depth-profiles in XPS, AES and SIMS[1]. For large images or three-dimensional (3D)
imaging depth-profiles, PCA has been difficult to apply until now simply because of the size of the matri-
ces of data involved. We have developed two algorithms that improve the speed of PCA for large ToFSIMS
datasets[2], and allow these datasets to be of unlimited size. We apply these to perform PCA on full 3D
time-of-flight SIMS data for the first time[3]. An example is the processing of a 128 x 128 pixel depth-profile
of 120 layers, each voxel having a 70439 value mass spectrum associated with it. This forms over a terabyte
of data when uncompressed. We have implemented this algorithm on a PC having a graphical processor unit
(GPU) card containing 2880 individual processor cores. This increases the speed of calculation by a factor
of around 4.1 compared with what is possible using a fast commercially available desktop PC having central
processing units alone, and full PCA of this terabyte of ToFSIMS data is performed in less than 7 seconds. We
show a number of datasets and PCA results, including biological examples and 3D “tomographic” views of
the PCA results[4].
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