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NOTICE 
 

JEDEC standards and publications contain material that has been prepared, reviewed, and approved 
through the JEDEC Board of Directors level and subsequently reviewed and approved by the JEDEC 

legal counsel. 
 

JEDEC standards and publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchasers, facilitating interchangeability and 

improvement of products, and assisting the purchaser in selecting and obtaining with minimum delay the 
proper product for use by those other than JEDEC members, whether the standard is to be used either 

domestically or internationally. 
 

JEDEC standards and publications are adopted without regard to whether or not their adoption may 
involve patents or articles, materials, or processes. By such action JEDEC does not assume any liability 

to any patent owner, nor does it assume any obligation whatever to parties adopting the JEDEC 
standards or publications. 

 
The information included in JEDEC standards and publications represents a sound approach to product 
specification and application, principally from the solid state device manufacturer viewpoint. Within the 
JEDEC organization there are procedures whereby a JEDEC standard or publication may be further 

processed and ultimately become an ANSI/EIA standard. 
 

No claims to be in conformance with this standard may be made unless all requirements stated in the 
standard are met. 

 
Inquiries, comments, and suggestions relative to the content of this JEDEC standard or publication 
should be addressed to JEDEC at the address below, or call (703) 907-7559 or www.jedec.org 
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This document may be downloaded free of charge; however JEDEC retains the 
copyright on this material.  By downloading this file the individual agrees not to 

charge for or resell the resulting material. 
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Introduction 

 
Negative Bias Temperature Instabilities (NBTI) experienced by p-channel MOSFETs over time are an 
important reliability concern in modern microcircuits. The physical nature of the NBTI damage is not 
completely understood. It is believed that the NBTI damage is controlled by an electro-chemical reaction 
where holes in the P-MOSFET inverted channel interact with Si compounds (Si-H, Si-D, etc) at the Si-
SiO2 interface to produce donor type interface states and possibly positive fixed charge. The relative 
contribution of interface states generation and positive fixed charge formation is very sensitive to the gate 
oxide process used in the technology. The electro-chemical reaction is strongly dependent on the gate 
vertical electric field and the temperature at stress.  For this reason it is necessary to use the minimum 
oxide thickness allowed in the technology. The interface states generation and positive fixed charge 
formation may lead to substantial P-MOSFET parameter changes, in particular to an increase of threshold 
voltage (VT). VT is the most commonly used device parameter (as compared to transconductance or any 
drain current) to track the P-MOSFET degradation. This failure mechanism, which is found to be strongly 
thermally activated, may seriously affect the PMOS device reliability, particularly for analog 
blocks/designs where matching issues can be critical. 
 
The material contained in this publication was formulated under the cognizance of the JEDEC JC-14.2 
Subcommittee. 
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