ToF-SIMS or XPS ?
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Time of Flight Secondary lon Mass Spectrometry
(ToF-SIMS)
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X-ray Photoelectron Spectroscopy (XPS)
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Modes of SIMS

Dynamic SIMS Static SIMS
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» Material removal | « Ultra surface analysis
. Elen_fl»_ental analysis - Elemental or molecular analysis
» Profiling - Analysis complete before significant

fraction of molecules destroyed



Secondary lon Sputtering Process
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Definition of Static SIMS

When ‘dose’ of primaries is low: each ion strikes a
new area of the surface = Static SIMS

Sampled
Atomic surface density ~ 10'° atoms/cm? Area
Dose equivalent to ~ 1012- 1013 atoms/cm?
TOF-SIMS analysis optimized in this regime



Exceeding Static SIMS

‘Dose’ of primaries is increased: significant chance of
striking a previously sampled area, loss of high
molecular weight information
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Sampled

Atomic surface density ~ 101° atoms/cm? Area
Dose equivalent to ~ 1013-10"° atoms/cm?



STM Before & After Static SIMS
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Si surface Si surface exposed
to 3 x 1012 ions/ cm?

H.J.W. Zandvliet et al. in SIMS VIII Proceedings



Basic Principles
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« Each pulse of primary ions creates a pulse of secondary ions

« Secondaries of different masses within a single ‘cycle’ arrive at the
detector at different times according to the relation: K.E. =% mv?



Modes of Operation
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Surface Imaging
Parallel mass detection

[ ateral resolution < 100 nm

Depth Profiling
Depth resolution < 1Tnm
Thin layers from 1 nm to microns

Parallel mass detection




Total Counts (0.12 amu bin)
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Positive spectrum of MoS, monolayer
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Images of Al Metal Matrix Composite Heat
Treatment: 500°C, 6 hr.
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TOF-SIMS Imaging of PET-Biotin
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Depth profiling
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