IEC 60580:2019-11(en-fr)

IEC 60580

Edition 3.0 2019-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment ADose dréa productimetéds |V
Appareils électromédicau)(s—tﬂangﬂgﬂl%yee&oamt exposition-surface

IEC 605802019
https/standards.iteh.av/catalog/standards/sist/c7fba428-¢766-4aa8-ab07-
3030b806690b/iec-60580-2019




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference ' number, " 'text, [technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online(and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing |more than 22 000 terminological entries in English
and French, with’equivalent terms in 16 additional languages.
Also_known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67000 electrotechnical terminology entries in English and
French -extracted from the,Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from' earlier publications of IEC TC 37, 77, 86 and
CISPR.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.



IEC 60580

Edition 3.0 2019-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment ~\Dose area productimeters

Appareils électromédicaux — Radiametres de produit exposition-surface

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 11.040.50 ISBN 978-2-8322-7591-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 60580:2019 © IEC 2019

CONTENTS

1 oo ] o1 S PSPt

2
3 Terms and definitions ... e
4 General reqUIrEMENTS o e

4.1 Performance reqUIrE€mMENTS ... ..c..ii e
4.2 Minimum EFFECTIVE RANGES of DOSE AREA PRODUCT and DOSE AREA PRODUCT

4.3 Plane of MeasuremMent .. ...
4.4 REFERENCE VALUES and STANDARD TEST CONDITIONS ......cuuuiiieiieeieiieeieeieeneenneenns
4.5 General test CoONAItioONS ... .o
4.5.1 STANDARD TEST CONDITIONS ..t uitiiitie ittt e et e et e e e e e e e e e e e e e e e e e e et aeenaeenaes
4.5.2 Test of COMPONENTS ..o
4.5.3 STABILIZATION TIME ...ttt ttne ettt et e et e et e e e e e e et e e e e e e et e e et e e et e een e e et e e et aeetaeenaes
4.5.4 Adjustments during test ... ...
4.5.5 Uniformity of RADIATION field ......oiniii e
4.6 Statistical fluctuations,.....Au. b oAb b i L L W
4.7 Uncertainty of measurement ..o ..o asi e
4.8 Constructional requirements as related to performance...........c.ccoovviiiiiiieeneeenn.
4.8.1 D TE] o] =Y PRSPPI
4.8.2 Indication of polarizing voltage failUre .. .o, .iuueecereenonnsaaesie e e eeeeeeaeeaeeneenn,
4.8.3 OVEr-ranging ......... 2020500660 kyimrnrb 5020 Gueernreenreenaeenreetreetaeetreeneeteenaenae
4.8.4 Indication of reset or other inactive condition..................
4.8.5 RADIATION DETECTOR ..tuttietteeteei et et et e e e et e e e e e e e e e et e e e et e et e e e e eeenes
4.9 STABILITY CHECK DEVICE ..uitititieiietieete et e et e e e et e e e et e et e et e e e e e e e e e e eeenns
410 AdJUSTM N . e
411  Electrical safely ...
5  Limits of PERFORMANCE CHARACTERISTICS under STANDARD TEST CONDITIONS ..........c........

5.1 Classification of DOSE AREA PRODUCT METERS according to LIMITS OF
RN 7 1 T PP

51.1 REFERENCE-CLASS DOSE AREA PRODUCT METERS ....uiuitiiiieieieeeeeneeeaeeneaneneenens
51.2 FIELD-CLASS DOSE AREA PRODUCT METERS ..utuitiiiiiiieieeeieee e eeeaeeeaneneaeneenes
5.2 =0 2P
5.3 Warning fUNCHION ... e
54 Repeatability .. ...
5.5 RESOLUTION Of F€ATING ...ivuiiiieie et e e e e eneeas
5.6 STABILIZATION TIME ... etietateeetaeee e e et e e e e e e e e e e e e e e eea e eeaa e e ean e e eeen e eeanaeeeanaaeanaaenens
5.7 Reset 0N DOSE AREA PRODUCT FANGTES «.uuiuuitniineiieeie ettt et et ee e e e eai e eaa e ean e eaaneens
5.8 Drift Of INDICATED VALUES ...t uitiiteiie ettt et et et e e e e e e e et e et e e e e e e e eneens
5.9 Long term stability ...
5.10 ST =T ] N E ] = =
5.11  Spatial uniformity Of RESPONSE .......uiiuiiiiiiie e
6 LIMITS OF VARIATION for effects of INFLUENCE QUANTITIES ...ivuiiuiiniiiieiieieieee e eeeeaeeaeeneenn

6.1 BN Al e e
6.2 Energy dependence Of RESPONSE ......cuiiuiiiiii e e e e e e e ens



IEC 60580:2019 © IEC 2019 -3 -

6.3 DOSE AREA PRODUCT RATE dependence of DOSE AREA PRODUCT measurements....... 23
6.3.1 MEASURING ASSEMBLY ..uttititneiteeietiee et e et et e et e et e e e e e et e et e et e et e et e et e et eeenns 23
6.3.2 IONIZATION CHAMBER — Recombination 10SS€eS .......cooouiiiiiiiiiiiieee 24

6.4 IRRADIATION TIME 1uttuttn ittt et et e et e et e e e e e et e ea e e et e e eaee et ee et e e et s e et e e et ae et aeetaeenaaennnns 24

6.5 Field SIZE e e 24

6.6 Operating VoIagE .. c..iviiii e 24

6.7 N L o (=Y = U T 25

6.8 Temperature and humidity ... 25

6.9 Air density fluctuation in the IONIZATION CHAMBER .......cc.oiuiiiiiiiiieii e 25

6.10 Electromagnetic compatibility..... ..o 25
6.10.1 GBNEIAL .. 25
6.10.2 Electrostatic diSCharge ... 26
6.10.3 Radiated electromagnetic fields ..o, 26
6.10.4 Conducted disturbances induced by bursts and high frequencies................... 26
6.10.5 TN e T PP 27
6.10.6 Voltage dips, short interruptions and voltage VARIATIONS .........ccocevviiiinineennnne. 27

6.11  COMBINED STANDARD UNCERTAINTY .uiitutittiteiieiteeteeiaeeteetaeeteeneeneenaeeneenesneennns 27

7 =T Q1 o S 29
7.1 MEASURING ASSEMBLY ..uitiiiiieiteiieet et et e et e et e et e et e ea e ean e eaa e e s e e s e eaneeansean s eanneanneens 29
7.2 RADIATION DETECTOR .tuttueitieitn ettt eeeeee e et eea e et aeaneaeneeen e eaneeenaeenaeen s eanaeanaeenaeeneens 30

8  ACCOMPANYING DOCUMENTSY. .. A L o o L L L Y, 30

Bibliography.....ccccocovvivivnn Lo gnathan samit cooiidemaa comm b e 32

INDEX OF DEFINED TERMS ...ttt e e 33

Table 1 — Minimum EFFECTIVE RANGES — DOSE AREA PRODUCT ...uuiee et 14

Table 2 — Minimum EFFECTIVE RANGES — DOSE AREA PRODUCT RATE ...iuuiiiiiieeiieeeieeeeeeieeeneeenn 14

Table 3 — REFERENCE VALUES and STANDARD TEST CONDITIONS .....uiuuuiiuieieeieeieenaeeiaeeneeneennn 15

Table 4 — Number of readings required to detect true differences A (95 % confidence

level) between two sets of instrument readings ... 16

Table 5 — LIMITS OF VARIATION for the effects of INFLUENCE QUANTITIES .....ccuuviiniiiniiineeiieeeneenn. 19

Table 6 — Maximum values for the COEFFICIENT OF VARIATION, Vipgx --oceeeeeeeeeeeeeeeaaaannannaannannnn, 21

Table 7 — ClMatic CONAIIONS .......uiii e 25

Table 8 — Example for assessment of the COMBINED STANDARD UNCERTAINTY — FIELD-
CLASS DOSE AREA PRODUCT METER .. cutitiiiit e et e e e e e e e e e 28

Table 9 — Example for assessment of the COMBINED STANDARD UNCERTAINTY —
REFERENCE-CLASS DOSE AREA PRODUCT METER .uttuituiiuitn ettt eetneeeneetneeeneeaneeeneeaneeenaeenaeenaes 29



1

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60580:2019 © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
DOSE AREA PRODUCT METERS

FOREWORD

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.

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.

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.

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-cofresponding natiohal or regional’ publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of lconformity.Independent certification bodies provide conformity
assessment services.and,.in,some;areas, access. to. |EC.marks,of conformity. dEC,is_not responsible for any
services carried out by independent certification bodies.

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

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.

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.

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.

International Standard IEC 60850 has been prepared by subcommittee 62C: Equipment for
radiotherapy, nuclear medicine and radiation dosimetry, of IEC technical committee 62:
Electrical equipment in medical practice.

This third edition cancels and replaces the second edition published 2000, and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)
c)
d)
e)

a second class of devices is introduced with tighter uncertainty tolerances;

this document has been expanded to include detectors other than ionization chambers;
radiation qualities have been updated to the new definitions according to IEC 61267;

a requirement on the linearity of the dose area product rate measurement was added,;
changed chamber light transmission requirement from 70 % to 60 %.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
62C/744/FDIS 62C/751/RVD

Full information on the voting for the approval of this International Standard 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.

In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;
— explanations, advice, general statements, exceptions and references: small roman type;
— test specifications: italic type;

— TERMS USED THROUGHOUT THIS STANDARD WHICH HAVE BEEN DEFINED IN CLAUSE 3 OR LISTED IN
THE INDEX: SMALL CAPITALS.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Diagnostic radiology is the largest contributor to man-made ionizing radiation to which the
public is exposed. The reduction in the exposure received by PATIENTS undergoing MEDICAL
RADIOLOGICAL EXAMINATIONS or procedures has therefore become a central issue in recent
years. The purpose of routine measurement of DOSE AREA PRODUCT is to help in achieving an
overall reduction in the radiation received by PATIENTS undergoing MEDICAL RADIOLOGICAL
EXAMINATIONS. Provided adequate records are kept, it is possible to determine PATIENT doses,
to compare different examination techniques, to establish a technique giving minimum
RADIATION to a PATIENT, and to ensure a maintenance of that technique; in this respect, such
measurements have a place of particular importance in training establishments. Examination
of records may also indicate a deterioration in the efficiency of the image-production system.
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MEDICAL ELECTRICAL EQUIPMENT -
DOSE AREA PRODUCT METERS

1 Scope

This document specifies the performance and testing of DOSE AREA PRODUCT METERS intended
to measure DOSE AREA PRODUCT and/or DOSE AREA PRODUCT RATE to which the PATIENT is
exposed during MEDICAL RADIOLOGICAL EXAMINATIONS.

This document is applicable to the following types of DOSE AREA PRODUCT METERS:
a) FIELD-CLASS DOSE AREA PRODUCT METERS normally used for the measurement of DOSE AREA
PRODUCTS during MEDICAL RADIOLOGICAL EXAMINATIONS;

b) REFERENCE-CLASS DOSE AREA PRODUCT METERS normally used for the CALIBRATION of FIELD-
CLASS DOSIMETERS.

NOTE REFERENCE-CLASS DOSE AREA PRODUCT METERS can be used as FIELD-CLASS DOSE AREA PRODUCT
METERS.

The object of this document is

1) to establish requirements for a satisfactorylevel of [performance, for DOSE AREA PRODUCT
METERS, and

2) to standardize the methods’ for'the“determinatior “of /compliance with this level of
performance.

Two levels of performance, are specified:

— a lower level of performance applying to FIELD-CLASS DOSE AREA PRODUCT METERS;
— a higher level of performance applying to REFERENCE-CLASS DOSE AREA PRODUCT METERS.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety
and essential performance — Collateral Standard: Electromagnetic disturbances -
Requirements and tests

IEC TR 60788:2004, Medical electrical equipment — Glossary of defined terms

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements
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IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances induced by radio-frequency fields

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61187, Electrical and electronic measuring equipment — Documentation

IEC 61267, Medical diagnostic X-ray equipment — Radiation conditions for use in the
determination of characteristics

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005, |IEC
TR 60788:2004 and the following apply.

ISO and IEC maintain terminological)databases forzuse|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
NOTE 1 An index of defined terms is to be found at the end of the document.

NOTE 2 A searchable IEC Glossary can be found at std.iec.ch.

3.1

ACCOMPANYING DOCUMENT

document provided with an installation, equipment, associated equipment or accessory,
containing important information for the assembler, installer and user, particularly regarding
safety

3.2

AIR KERMA

K

quotient of dE,;, by dm, where dE;, is the sum of the initial kinetic energies of all the charged
particles in a mass dm of air, thus

= dEy
dm

K

Note 1 to entry: Unit: J kg™".

Note 2 to entry: The special name for the unit of AIR KERMA is gray (Gy) (ICRU 85A).
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3.3
AIR KERMA RATE

K
quotient of dK by d¢, where dK is the increment of AIR KERMA in the time interval d¢, thus

k _dK
dr

Note 1 to entry: Unit: J kg™" s~".
Note 2 to entry: The special name for the unit of AIR KERMA rate is gray per second (Gy s~') (ICRU 85A).

3.4

COEFFICIENT OF VARIATION

standard deviation of a set of readings expressed as a percentage of the mean value of these
readings

3.5

CORRECTION FACTOR

dimensionless multiplier which corrects the INDICATED VALUE of an instrument from its value
when operated under particular conditions to its value when operated under stated REFERENCE
CONDITIONS

[SOURCE: IEC 60731:2011, 3.6]

3.6

DOSE AREA PRODUCT

K-4

product of the area of the USEFUL BEAM and the AIR KERMA over the cross-section of the USEFUL
BEAM, both quantities being measured at the same distance from the FOCAL SPOT

Note 1 to entry: The unit of DOSE AREA PRODUCT is Gym?Z.

3.7

DOSE AREA PRODUCT METER

equipment for the measurement of DOSE AREA PRODUCT or DOSE AREA PRODUCT RATE in the
beam of an X-ray machine used for diagnostic MEDICAL RADIOLOGICAL EXAMINATIONS

Note 1 to entry: A DOSE AREA PRODUCT METER contains the following components:
— RADIATION DETECTOR;

—  MEASURING ASSEMBLY;

—  STABILITY CHECK DEVICE.

3.8

DOSE AREA PRODUCT RATE

K-A4

quotient of an increment of DOSE AREA PRODUCT by the corresponding increment of time

Note 1 to entry: The unit of DOSE AREA PRODUCT RATE is Gym?/s.

3.9

EFFECTIVE RANGE (of INDICATED VALUES)

range of INDICATED VALUES for which an instrument complies with a stated performance; the
maximum (minimum) EFFECTIVE INDICATED VALUE is the highest (lowest) in this range

Note 1 to entry: The concept of EFFECTIVE RANGE can, for example, also be applied to scale readings and to
related quantities that are not directly indicated by the instrument, e.g. input current. Its limits are the maximum
and MINIMUM RATED VALUES.

Note 2 to entry: The EFFECTIVE RANGE of INDICATED VALUES is referred to as EFFECTIVE RANGE in this document.
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3.10

FIELD-CLASS DOSE AREA PRODUCT METER

DOSE AREA PRODUCT METER whose performance and stability are sufficient for it to be used to
make routine measurements

Note 1 to entry: DOSE AREA PRODUCT METERS built in or permanently connected to the diagnostic X-ray unit are
normally field-class instruments, but can also be reference-class instruments.

3.11
FILTRATION
modification of characteristics of ionizing RADIATION on passing through matter

Note 1 to entry: FILTRATION includes:
— modification of the energy spectrum of ionizing RADIATION by preferential absorption of components;

— modification of the spatial distribution of RADIATION intensity over the cross section of a RADIATION beam,
by differential ATTENUATION.

3.12

HALF-VALUE LAYER

thickness of a specified material which under NARROW BEAM CONDITIONS attenuates photon
RADIATION according to its energy spectrum to an extent such that the AIR KERMA RATE is
reduced to one half of the value that is measured without the material

3.13

INDICATED VALUE

value of a quantity derived from the"scale reading of an“instrument together with any scale
factors indicated on the control panel of the,instrument

[SOURCE: IEC 60731:2011, 3.2]

3.14

INFLUENCE QUANTITY

any external quantity that may affect the performance of an instrument (e.g. ambient
temperature, RADIATION QUALITY etc.)

[SOURCE: IEC 60731:2011, 3.7, modified — addition of the parenthesis]

3.15
INSTRUMENT PARAMETER
any internal property of an instrument that may affect the performance of this instrument

[SOURCE: IEC 60731:2011, 3.8]

3.16

IONIZATION CHAMBER

detector consisting of a chamber filled with a suitable medium, usually gaseous, in which an
electric field, insufficient to induce charge multiplication, is provided for the collection at the
electrodes of charges associated with ions and the electrons produced in the SENSITIVE
VOLUME of the detector by ionizing RADIATION

3.17

IRRADIATION TIME

duration of irradiation determined according to specific methods, usually the time during which
the rate of a RADIATION quantity exceeds a specified level

3.18
LIMITS OF VARIATION
maximum VARIATION of a PERFORMANCE CHARACTERISTIC, y, permitted by this document
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Note 1 to entry: |If LIMITS OF VARIATION are stated as *L %, the VARIATION, Ay/y, expressed as a percentage,
remain in the range from —L % to +L %.

[SOURCE: IEC 60731:2011, 3.13, modified — addition of " y, permitted by this document".]

3.19

LINEARITY

maximum VARIATION of the RESPONSE of an instrument within the EFFECTIVE RANGE of
measurement quantity, permitted by this document

3.20
MANUFACTURER
organization or individual who produces an equipment

3.21
MEASURED VALUE
value of a physical quantity derived by applying all relevant corrections to an INDICATED VALUE

3.22

MEASURING ASSEMBLY

device to convert the output from the RADIATION DETECTOR into a form suitable for the display
of the value(s) of DOSE AREA PRODUCT or DOSE AREA PRODUCT RATE

3.23
MEDICAL RADIOLOGICAL EXAMINATION
medical examination using ionizing RADIATION

3.24

MINIMUM RATED RANGE

least range of an INFLUENCE QUANTITY, or INSTRUMENT -PARAMETER within which the instrument
shall operate within the specified LIMITS OF VARIATION.in order to comply with this document

[SOURCE: IEC 60731:2011, 3.15.1, modified — addition of "in order to comply with this
document".]

3.25
PATIENT
living being (person or animal) undergoing medical investigation or treatment

[SOURCE: IEC 60601-1:2005, 3.76, modified — replacement of "a medical, surgical or dental
procedure" by "medical investigation or treatment”]

3.26

PERFORMANCE CHARACTERISTIC

one of the quantities used to define the performance of an instrument (e.g. RESPONSE,
RADIATION DETECTOR LEAKAGE CURRENT)

[SOURCE: IEC 60731:2011, 3.11, modified — modification of the example]

3.27

QUALITY EQUIVALENT FILTRATION

quantitative indication of the FILTRATION effected by one or several layer(s) of reference
material(s) which, if substituted in a beam of specified RADIATION QUALITY under NARROW BEAM
CONDITION for the material or an object under consideration, give(s) the same RADIATION
QUALITY as for the material under consideration
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3.28

RADIATION DETECTOR

equipment, generally sub-assembly, or substance which, in the presence of RADIATION,
provides by either direct or indirect means a signal or other indication suitable for use in
measuring one or more quantities of the incident RADIATION

3.29

RADIATION DETECTOR LEAKAGE CURRENT

any current in the signal path arising in the RADIATION DETECTOR system which is not produced
by ionizing RADIATION in the measuring volume

3.30

RADIATION QUALITY

for a specific type of RADIATION, the description of any characteristic that depends on its
energy spectrum

Note 1 to entry: For the purposes of this document, a practical approximation of RADIATION QUALITY is expressed
as the quotient of the first HALF-VALUE LAYER and the second HALF-VALUE LAYER.

3.31

RATED FIELD SIZE

size of the USEFUL BEAM at the RADIATION DETECTOR within which the RADIATION DETECTOR
performs to its specification

3.32

RATED RANGE (of use)

range of values of an INFLUENCE,QUANTITY Jor INSTRUMENT PARAMETER within which the
instrument will operate within the"LIMITS OF VARIATION

Note 1 to entry: Its limits are the maximum and MINIMUM RATED VALUES.

Note 2 to entry:  The EFFECTIVE RANGE ofuse)is:referred;to_as)RATED)RANGE in this document.

[SOURCE: IEC 60731:2011, 3.15, modified — Addition of the Note 2 to entry.]

3.33

REFERENCE CONDITIONS

conditions under which all INFLUENCE QUANTITIES and INSTRUMENT PARAMETERS have their
REFERENCE VALUES

[SOURCE: IEC 60731:2011, 3.9.1]

3.34

REFERENCE-CLASS DOSE AREA PRODUCT METER

DOSE AREA PRODUCT METER whose performance and stability are sufficient for it to be used to
calibrate other DOSE AREA PRODUCT METERS or for higher-precision field use requirements

3.35

REFERENCE VALUE

particular value of an INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) chosen for the purpose
of reference

Note 1 to entry: l.e. the value of an INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) at which the CORRECTION
FACTOR for dependence on that INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) is unity.

[SOURCE: IEC 60731:2011, 3.9]

3.36
RESPONSE
quotient of the INDICATED VALUE divided by the CONVENTIONAL TRUE VALUE
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[SOURCE: IEC 60731:2011, 3.11.1, modified — "ionization charge or current" was replaced by
"indicated value".]

3.37

RESPONSE TIME

the time taken for a scale reading to reach and remain within a specified deviation from its
final steady value, after a sudden change in the quantity being measured

[SOURCE: IEC 60731:2011, 3.11.4, modified — "scale" was added to the definition.]

3.38

RESOLUTION OF THE DISPLAY

smallest change of scale reading to which a numerical value can be assigned without further
interpolation

Note 1 to entry: For an analogue display, the RESOLUTION is the smallest fraction of a scale interval that can be
determined by an observer under specified conditions.

Note 2 to entry: For a digital display, the RESOLUTION is the smallest significant increment of the reading.

[SOURCE: IEC 60731:2011, 3.11.2, modified — Addition of new notes to entry.]

3.39

STABILITY CHECK DEVICE

device, either separatejor integral part, of-the DOSE AREA)PRODUCT METER, which enables the
stability of the RESPONSE "of "the ‘RADIATION"DETECTOR" and/or "MEASURING ASSEMBLY to be
checked

Note 1 to entry: The STABILITY CHECK DEVICE can be a purely electrical device.

3.40

STABILIZATION TIME

time taken for a stated PERFORMANCE CHARACTERISTIC to reach and remain within a specified
deviation from its final steady value, after the DOSE AREA PRODUCT METER has been switched
on and after the polarizing voltage, if needed, has been applied to the RADIATION DETECTOR

3.41

STANDARD TEST CONDITIONS

conditions under which all INFLUENCE QUANTITIES and INSTRUMENT PARAMETERS have their
STANDARD TEST VALUES

[SOURCE: IEC 60731:2011, 3.10.1]

3.42

STANDARD TEST VALUES

value, values or range of values of an INFLUENCE QUANTITY or INSTRUMENT PARAMETER which
are permitted when carrying out calibrations or tests on another INFLUENCE QUANTITY or
INSTRUMENT PARAMETER

[SOURCE: IEC 60731:2011, 3.10]

3.43

USEFUL BEAM

all X-rays which emerge through a cone defined by the focus point and the specified aperture
of its PROTECTIVE SHIELDING or of its BEAM-LIMITING DEVICE
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