


(C4H5O+, a fragment ion characteristic of PMMA) plotted 
as a function of increasing depth (nm) at -75 oC (curve 1), 
25 oC (curve 2) and 125 oC (curve 3).  Note that this covers 
a temperature range above and well below the glass transi-
tion temperature (Tg) of PMMA (105 oC). Also illustrated 
in Figure 1b are the corresponding Atomic Force Micros-
copy (AFM) images of the crater bottoms (1 µm x 1 µm) 
taken at -75 oC (image 1), 25 oC (image 2) and 125 oC (im-
age 3).  As can be seen, the preferred temperature for depth 
profiling in PMMA using SF5

+ is -75 oC, which results in 
constant secondary ion signals with increasing SF5

+ dose 
(or depth), narrower interface widths, and very little sput-
ter-induced topography formation as compared to other 
temperatures.  Effects are also observed at 125 oC where 
there is an increase in the overall secondary ion stability, 
coupled with decreased sputter induced topography forma-
tion as compared to room temperature.  These effects, 
however, are not as significant as was observed at low 
temperatures.   It should also be noted that there was a 
large increase in the average sputter rate of PMMA at high 
temperatures.  The effect of increasing sputter rate with 
temperature is thought to be a result of ion-induced de-
polymerization.  Overall the worst depth profiles were 
obtained at room temperature as indicated by the rapid 

degradation in secondary ion signal, broadened interfacial 
regions, low substrate signals, and increased sputter-
induced topography formation.   
 
 
Future Plans:  We intend to study the effects of sample 
rotation, presence of ambient gases, substrate composition, 
and other beam chemistries on polymeric depth profiles. 
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