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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS -
ATMOSPHERIC RADIATION EFFECTS -

Part 8: Proton, electron, pion, muon, alpha-ray fluxes and single event
effects in avionics electronic equipment — Awareness guidelines

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz:tio. con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: e in.>rrational
co-operation on all questions concerning standardization in the electrical and electronic fields. Tc 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 PuL'ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in ..~ subject dealt with
may participate in this preparatory work. International, governmental and non-governmen. I orge hizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the In.>rnaiionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemer* bZuw.2en e two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nea'v 25 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatic’.ci us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible foi the 4y in which they are used or for any
misinterpretation by any end user.

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

5) IEC itself does not provide any attestation of cor.formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct o= i) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat:an :oa.cs.

6) All users should ensure that they have th¢ la’est edition of this publication.

7) No liability shall attach to IEC or its a.;ecic=2, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wktso ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pukiic~tion, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Mor. atiy e references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

9) Attention is drawn to ‘ne \ nss.bility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not L » he d responsible for identifying any or all such patent rights.

The main task o/ |EC technical committees is to prepare International Standards. However, a
technical com~ittee may propose the publication of a Technical Report when it has collected
data of a difiarent kind from that which is normally published as an International Standard, for
example "state of the art".

1" C 'R 62396-8, which is a Technical Report, has been prepared by IEC technical committee
107 Process management for avionics.
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The text of this Technical Report is based on the following documents:

Draft TR Report on voting
107/355/DTR 107/365/RVDTR

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

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

A list of all the parts in the IEC 62396 series, published under the general title Prc-ess
management for avionics — Atmospheric radiation effects, can be found on the IEC webxite.

The committee has decided that the contents of this document will remain uncha ced un.i the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the daw> reiated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the ccrer nage of this publication indicates
that it contains colours which are considered (o be useful for the correct understanding
of its contents. Users should therefore print \xis document using a colour printer.
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INTRODUCTION

Atmospheric radiation can be responsible for causing single event effects (SEEs) in electronic
equipment. Beside neutrons and protons, there are other atmospheric radiation sources (for
example electrons, pions and muons), which are currently regarded as minor sources, which
can also affect electronics in avionics and terrestrial applications. This is currently a new
emerging topic with a limited amount of test data and supporting information.

This document, as part of the IEC 62396 series, provides awareness on this new emerging topic
in order to inform avionics systems designers, electronic equipment manufacturers and
component manufacturers and their customers of the kind of ionising radiation environment that
their electronic devices can be subjected to in aircraft and the potential effects this radiction
environment can have on those electronic devices.

This awareness is unavoidable due to the aggressive scaling of electronic s>micanc.dctor
devices to smaller and smaller transistor feature sizes where the impact of thes> radiation
sources can become visible or even significant in the future. For example, scme evidence of
muon effects has appeared in the literature, in which the impact of muons seems ‘o be negligible
at present. This document gives a comprehensive survey on the naturc of u.ese particles,
atmospheric spectra, induced phenomena and possible testing facilitics with Zneir radiation
sources; it also provides orientation in order to prepare avionics ir tkc “utu.c.
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PROCESS MANAGEMENT FOR AVIONICS -
ATMOSPHERIC RADIATION EFFECTS -

Part 8: Proton, electron, pion, muon, alpha-ray fluxes and single event
effects in avionics electronic equipment — Awareness guidelines

1 Scope

This part of IEC 62396 is intended to provide awareness and guidance with regard to the «ffec's
of small particles (that is, protons, electrons, pions and muon fluxes) and single evenu eftccts
on avionics electronics used in aircraft operating at altitudes up to 60 000 feet (1€ 3G m) This
is an emerging topic and lacks substantive supporting data. This document is inte: dea (o help
aerospace or ground level electronic equipment manufacturers and designers by providing
awareness guidance for this new emerging topic.

Details of the radiation environment are provided together with ide. tificotioni of potential
problems caused as a result of the atmospheric radiation received. Aorcpriate methods are
given for quantifying single event effect (SEE) rates in electronic coi»pbo!.ents.

NOTE 1 The overall system safety methodology is usually expanded to accr m~date the single event effects rates
and to demonstrate the suitability of the electronics for application at the Clecti »nic component, electronic equipment
and system level.

NOTE 2 For the purposes of this document the terms "electroi ‘c acvice" and "electronic component" are used
interchangeably.

Although developed for the avionics industry, this {ccument can be used by other industrial
sectors at their discretion.

2 Normative references

The following documents are refe ‘red to in the text in such a way that some or all of their content
constitutes requirements of thic.dccument. For dated references, only the edition cited applies.
For undated references, ««n+ lawest edition of the referenced document (including any
amendments) applies.

IEC 62396-1:2016,*’roc :ss management for avionics — Atmospheric radiation effects — Part 1:
Accommodation of c*m0spheric radiation effects via single event effects within avionics
electronic equ’u.ment

3 Terms, u2finitions, abbreviated terms and acronyms

For the pirposes of this document, the terms, definitions, abbreviated terms and acronyms
grren . 1EC 62396-1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp


http://www.iso.org/obp
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