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In ion beam induced deposition (IBID) processes, the deposition rate and deposit 
composition are determined by the interplay between ion-induced deposition and 
sputtering of the deposited atoms. To provide independent insights into these two 
facets of IBID, a UHV surface science approach employing in situ XPS and MS 
has been used to study how the identity of incident ions Z+ (Z = He, Ne, Ar, H2 
or D2) influences ion-induced deposition from adsorbed MeCpPtMe3 and 
sputtering of the resulting PtCx films.1  For the heavier ions, these findings were 
ascribed to direct momentum/energy transfer between incident ions and adsorbed 
precursor molecules, while for the lighter ions there is an increasing contribution 
from secondary electrons generated by ion-substrate interactions. While the Pt 
atom purity associated with ion-induced precursor decomposition was lower for 
the lighter ions, ion-induced sputtering of PtCx films by lighter ions produced the 
greatest increase in metal content (i.e., purity), due to the extremely poor mass 
match with Pt.   In contrast to deposition conditions in typical commercial FIB 
instruments, our current deposition work utilizes low energy (1-1.2 keV) Ar+ and 
H2

+ ion beams with low deposition rates on the order of 100 nm/hr. Under these 
conditions, we have found that films deposited from Me3PtCpMe exhibit 
spontaneous formation of well-ordered alternating layers of platinum and carbon 
with Pt and C layer thickness of ca. 8 nm.2 
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