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Recent publications have demonstrated the potential of Gas Cluster lon Beams to provide
“non-destructive” depth profiling of polyimide polymer materials for which Ce’ and
Coronene™ cluster ion source produce significant damage during analogous depth profiling
experiments’. To expand the potential for GCIB depth profiling with surface analysis
techniques such as TOF-SIMS and XPS, it is important to characterize a range of
experimental conditions. In this study, the impact of incident cluster ion energy, angle of
incidence and sample rotation during sputter depth profiling will be discussed for different
compositions of polyimides and other polymer materials. The uniformity of chemical and
molecular intensities during the depth profile as well as the surface roughness measured by an
AFM at a sputter depth up to 1 um are used to define the optimal GCIB analyses conditions.

Based on these optimized instrumentation parameters, TOF-SIMS depth profiling with GCIB
of model Organic Light Emitting Diodes (OLEDs) and Organic Photovoltaic (OPVs) samples
will be presented. The changes in molecular composition and layering structures for as
deposited and annealed OPV structures can be identified from the TOF-SIMS depth profiles.
The quantification and depth gradients of a molecular dye in OLED materials measured with
GCIB TOF-SIMS depth profiling will be reviewed.
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