
 

Applied Surface Science Printed 7/8/2009 
AVS 56th International Symposium & Exhibition, November 8, 2009 

Session: 
AS-TuP10 

Automated XPS Analysis of Passivated Stainless Steel to the SEMI Standard Abstract # 
499 

 
Author(s) Presenter Correspond
Tim Nunney; Thermo Fisher Scientific, UK X X 
Outi Mustonen; Thermo Fisher Scientific, UK   
John Wostenholme; Thermo Fisher Scientific, UK   
Brian Strohmeier; RJ Lee Group, Inc.   
John D. Piasecki; RJ Lee Group, Inc.   
Richard Lee; RJ Lee Group, Inc.   
 
Abstract: 
The Semiconductor Equipment Manufacturers Institute (SEMI) defines methods for analysing the elemental 
composition and metallurgical characteristics of metal used in components for high purity gas distribution 
systems. Typically stainless steel components are treated to improve surface quality and prolong their lifetime and 
performance. In the passivation process a chromium-rich ‘passive’ layer is formed on top of the steel surface. The 
SEMI procedures define methods to determine the surface and oxide composition and chemistry of the interior 
surface of chromium enhanced stainless steel tubing. The key metrics that are used to identify passivated steel are 
the total Cr/Fe surface atomic ratio, the Cr oxide/Fe oxide surface atomic ratio, and the total oxide thickness.  
The current SEMI test methods have been used since 1992 (former SEMASPEC methods) and use both 
X-ray Photoelectron Spectroscopy (XPS) and Auger Electron Spectroscopy (AES) to evaluate the 
passivation of the stainless steel surface. Since then XPS instrumentation has developed significantly 
which enables the determination of the parameters quickly and easily with XPS only. This work 
describes how the test procedure can be automated from start to finish with combination of modern XPS 
instrumentation and software. In particular, procedures can be used to maintain consistency of approach 
in the important peak-fitting steps to eliminate inconsistencies which can be introduced by different 
users. The automated approach can be extended to include sputter depth profiling of the passivation 
layer, resulting in a method for batch control or failure analysis of a series of samples.  
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