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Abstract: The subthreshold slope, S, is limited in conventional MOSFETs to 60mV/dec at 

room temperature due to the diffusion phenomenon. This feature is a major drawback for the 

reduction of the supply voltage. To bypass this limitation, a new device has been proposed in 

2002 by Gopalakrishnan [1]: the Impact Ionization MOSFET (I-MOS). Using impact 

ionization instead of diffusion to provide carriers leads to very sharp subthreshold slopes 

(down to 2 mV/dec. as we demonstrated experimentally in 2006 [2]). 
 

In this presentation, we will first describe this device and its operation trough TCAD 

simula-tions. We will also present the fabrication process steps which have enabled us to 

demonstrate 2 mV/dec subthreshold slope. Moreover our approach allows the co-integration 

of CMOS and I-MOS devices.  
 

In order to determine the advantages and the drawbacks of the I-MOS-based logic gates 

(invertors…) and circuits, we propose an analytical physical based compact model which 

enables circuit simulations. Before closing the talk, the reliability issues of the I-MOS will be 

analyzed. 
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