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FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. In 
exceptional circumstances, a technical committee may propose the publication of a technical 
specification when 

• the required support cannot be obtained for the publication of an International Standard, 
despite repeated efforts, or 

• the subject is still under technical development or where, for any other reason, there is the 
future but no immediate possibility of an agreement on an International Standard. 

Technical specifications are subject to review within three years of publication to decide 
whether they can be transformed into International Standards.  

IEC/TS 62396-5, which is a technical specification, has been prepared by IEC technical 
committee 107: Process management for avionics.  
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This standard cancels and replaces IEC/PAS 62396-5 published in 2007. This first edition 
constitutes a technical revision. 

The text of this technical specification is based on the following documents: 

Enquiry draft Report on voting 

107/82/DTS 107/89/RVC 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 62396 series, under the general title Process management for 
avionics – Atmospheric radiation effects, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• transformed into an International standard, 

• reconfirmed; 

• withdrawn; 

• replaced by a revised edition, or 

• amended 

A bilingual edition of this document may be issued at a later date. 
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1 Scope 

The purpose of this technical specification is to provide a more precise definition of the threat 
that thermal neutrons pose to avionics as a second mechanism for inducing single event 
upset (SEU) in microelectronics. There are two main points that will be addressed in this 
technical specification:  

a) a detailed evaluation of the existing literature on measurements of the thermal flux inside 
of airliners and  

b) an enhanced compilation of the thermal neutron SEU cross section in currently available 
SRAM devices (more than 20 different devices).  

The net result of the reviews of these two different sets of data will be two ratios that we 
consider to be very important for leading to the ultimate objective of how large a threat is the 
SEU rate from thermal neutrons compared to the SEU threat from the high energy neutrons 
(E >10 MeV). The threat from the high energy neutrons has been dealt with extensively in the 
literature and has been addressed by two standards (IEC/TS 62396-1 in avionics and [1]1) in 
microelectronics on the ground).  

2 Normative references 

The following referenced documents are indispensable for the application of this document, 
only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

IEC/TS 62396-1, Process management for avionics – Atmospheric radiation effects – Part 1: 
Accommodation of atmospheric radiation effects via single event effects within avionics 
electronic equipment  

3 Terms and definitions 

For the purpose of this document, the terms and definitions of IEC/TS 62396-1 apply. 

4 Overview of thermal neutron single event rate calculation 

The two ratios that this technical specification considers to be so important are:  

a) the ratio of the thermal neutron flux inside an airliner relative to the flux of high energy 
(> 10 MeV) neutrons inside the airliner and  

b) the ratio of the SEU cross section due to thermal neutrons relative to that due to high 
energy neutrons.  

These ratios are considered to be important because with them, once we know what the SEU 
rates are from the high energy neutrons for an avionics box, a topic which has been dealt with 
___________ 

1)  Numbers in square brackets refer to the bibliography. 
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