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art 1: Accommodation of atmospheric radiation effects via
@gle event effects within avionics electronic equipment

@
O FOREWORD
¢

The International echnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechtical committees (IEC National Committees). The object of IEC is to promote
international co-operatiopfon all questions concerning standardization in the electrical and electronic fields. To
this end and in additio @ther activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Pubh vailable Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their prepﬁﬂ is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with xrticipate in this preparatory work. International, governmental and non-
governmental organizations liafsing with the IEC also participate in this preparation. IEC collaborates closely
with the International Organizati% r Standardization (ISO) in accordance with conditions determined by
agreement between the two organ @\s.
s of |

The formal decisions or agreement
consensus of opinion on the relevant
interested IEC National Committees.

EC on technical matters express, as nearly as possible, an international
ects since each technical committee has representation from all

IEC Publications have the form of recommtions for international use and are accepted by IEC National
Committees in that sense. While all reas fforts 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.

In order to promote international uniformity, IE tignal Committees undertake to apply IEC Publications
transparently to the maximum extent possible in ? ational and regional publications. Any divergence
between any IEC Publication and the corresponding n w or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC of conformity. IEC is not responsible for any

services carried out by independent certification bodies. ;

a
*
n

All users should ensure that they have the latest edition of this ation.

members of its technical committees and IEC National Committees personal injury, property damage or

No liability shall attach to IEC or its directors, employees, servan@a ents including individual experts and
other damage of any nature whatsoever, whether direct or indirecéf r costs (including legal fees) and
@C Publication or any other IEC

expenses arising out of the publication, use of, or reliance upon,

Publications.

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

Attention is drawn to the possibility that some of the elements of this IEC Pu(

n may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such pate ts.

avionics.

IEC 62396-1 has been prepared by IEC technical committee 107: Pron:nagement for

IEC 62396-1 cancels and replaces IEC/TS 62396-1 published in 2006. \-L

Technical Specification:

This International Standard includes the following technical changes with res fo the

a)

b)

Guidance has been provided on the environment for altitudes above 60 000 feet (18@)
and the effects on electronics are documented in Annex E and F;

Annex G has been added to provide late news as of 2011 on SEE cross-sections
applicable to the atmospheric neutron environment.



~6- 62396-1 © IEC:2012(E)

The text of this international standard is based on the following documents:

) FDIS Report on voting
107/176/FDIS 107/182/RVD
*

Full ir@ation on the voting for the approval of this international standard can be found in
the repest on voting indicated in the above table.

This public;@as been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all th ts in the IEC 62396 series, published under the general title Process
management for §vignics — Atmospheric radiation effects, can be found on the IEC website.

The committee has%ied that the contents of this publication will remain unchanged until
the stability date indic on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific p ion. At this date, the publication will be

* reconfirmed,

+ withdrawn,
* replaced by a revised edltlom

« amended. @

A bilingual version of this publication ;@e issued at a later date.

IMPORTANT - The 'colour inside’ Iogo@ e cover page of this publication indicates
that it contains colours which are ilered to be useful for the correct
understanding of its contents. Users sho herefore print this document using a
colour printer.

A
S
/%)
/‘
%
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INTRODUCTION

This\ industry-wide technical specification informs avionics systems designers, electronic
e ent, component manufacturers and their customers of the kind of ionising radiation
enviggument that their devices will be subjected to in aircraft, the potential effects this

radiaiép environment can have on those devices, and some general approaches for dealing
with M%??effects.

The same spherlc radiation (neutrons and protons) that is responsible for the radiation
exposure ew and passengers acquire while flying is also responsible for causing the
single event s (SEE) in the avionics electronic equipment. There has been much work
carried out ove th Iast few years related to the radiation exposure of aircraft passengers and
crew. A standa industry approach on the effect of the atmospheric neutrons on
electronics shoul iewed as consistent with and an extension of the on-going activities

related to the radla [o) posure of aircraft passengers and crew.

Atmospheric radlatlon are one factor that could contribute to equipment hard and soft
fault rates. From a syst fety perspective, using derived fault rate values, the existing
methodology described in 4754 (accommodation of hard and soft fault rates in general)

will also accommodate atmo pylc radiation effect rates.

to soft errors in electronics by at heric radiation at ground level (at altitudes less than

In addition, this International Sta darg refers to the JEDEC Standard JESD89A, which relates
10 000 feet (3 040 m)).
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PROCESS MANAGEMENT FOR AVIONICS -
ATMOSPHERIC RADIATION EFFECTS -

)\ Part 1: Accommodation of atmospheric radiation effects via
6 , single event effects within avionics electronic equipment
"/

1 Scop%

This part of IE%B is intended to provide guidance on atmospheric radiation effects on
avionics electroni ed in aircraft operating at altitudes up to 60 000 feet (18,3 km). It
defines the radiatio@ronment, the effects of that environment on electronics and provides
design considerations @e accommodation of those effects within avionics systems.

This International Stand intended to help aerospace equipment manufacturers and
designers to standardise approach to single event effects in avionics by providing
guidance, leading to a standard/ﬁethodology.

problems caused as a result of th ospheric radiation received. Appropriate methods are
given for quantifying single event éeffect, (SEE) rates in electronic components. The overall
system safety methodology should b ﬁ panded to accommodate the single event effects
rates and to demonstrate the suitability © e electronics for the application at the component

and system level. ®
A

Details of the radiation environme; are provided together with identification of potential
f

2 Normative references ®

The following documents, in whole or in part, are n@tively referenced in this document and
are indispensable for its application. For dated refefénces, only the edition cited applies. For
undated references, the Ilatest edition of the r nced document (including any
amendments) applies. @

IEC/TS 62239:2008, Process management for avionics *— JPreparation of an electronic
components management plan ®

NOTE IEC/TS 62239-1, Process management for avionics — Management — Part 1: Preparation and
maintenance of an electronic components management plan is under study and zrsede IEC/TS 62239.

IEC/TS 62396-2:2008, Process management for avionics — Atmospl@ adiation effects —
Part 2: Guidelines for single event effects testing for avionics systems a’

IEC/TS 62396-3, Process management for avionics — Atmospheric radiatioé cts — Part 3:
Optimising system design to accommodate the single event effects (SEELLtmospheric

radiation ¢
IEC/TS 62396-4:2008, Process management for avionics — Atmospheric radiatio eﬂects -
Part 4: Guidelines for designing with high voltage aircraft electronics and potenti Ingle
event effects

IEC/TS 62396-5, Process management for avionics — Atmospheric radiation effects — Part 5:
Guidelines for assessing thermal neutron fluxes and effects in avionics systems





