
Direct Measurement of the Inversion Charge in MOSFETs: 
Application to Mobility Extraction in Alternative Gate Dielectrics 

 
 
 

A. Kerber 1,5,7, E. Cartier 2,5, L.Å. Ragnarsson 3, M. Rosmeulen 3, 4, L. Pantisano 3, R. Degraeve 3, 
Y. Kim 6, G. Groeseneken 3, 4 

 
 
 
 

1 Infineon Technologies AG, 2 IBM Research Division, 3 IMEC, 4 KU Leuven, 
5 International Sematech assignee at IMEC, 6 International Sematech, 7 Institut für Halbleitertechnik TU-Darmstadt 

c/o IMEC, Kapeldreef 75, B-3001 Leuven, Belgium 
phone: +32 (16) 288-183, fax: +32 (16) 281-844, e-mail: Andreas.Kerber@imec.be 
 
 

Abstract 
 
It is shown that the inversion charge in MOSFETs can be directly measured by a variant of the charge pumping 
(C-P) technique in long channel devices (inversion-charge pumping (ICP)). This new technique is used to 
demonstrate that charge trapping and net-fixed charge in n-channel MOSFETs with SiO2 / HfO2 dual layer gate 
dielectrics are not the primary cause for the strong mobility degradation. 

 
 


