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DETECTORS AS USED IN X-RAY DIAGNOSTIC IMAGING

FOREWORD

Theg International Electrotechnical Commission (IEC) is a worldwide organization for standardization, eani

all
co-

ational electrotechnical committees (IEC National Committees). The object of IEC is to promotesinterr]
bperation on all questions concerning standardization in the electrical and electronic fields. To jthis €

in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
PuRhlicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”)

pre
ma

baration is entrusted to technical committees; any IEC National Committee interested in\the subject de
participate in this preparatory work. International, governmental and non-governmental/organizations

with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organiza

Sta

hdardization (ISO) in accordance with conditions determined by agreement between the two organiza

Thg formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interr
conjsensus of opinion on the relevant subjects since each technical committee has representation f
intgrested IEC National Committees.

IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Compmittees in that sense. While all reasonable efforts are made tg ensure that the technical content
Puljlications is accurate, IEC cannot be held responsible for ¢he way in which they are used or

mis|

In

nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi

trarjsparently to the maximum extent possible in their nationalrand regional publications. Any divergence b
any] IEC Publication and the corresponding national or regional publication shall be clearly indicated in thg

IEQ itself does not provide any attestation of conformity. Independent certification bodies provide con
assgessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible

ser
Al

No
me
oth

ices carried out by independent certification.bodies.
isers should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual expe
nbers of its technical committeessand”IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg

explenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
Publications.

Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publica

ind

spensable for the cofrect application of this publication.

IEQ draws attention to./the possibility that the implementation of this document may involve the ussg

pat
res
ma
the

ent(s). IEC takes'mo position concerning the evidence, validity or applicability of any claimed patent r
bect thereof{As of the date of publication of this document, IEC had not received notice of (a) patent(s

be requifed‘to implement this document. However, implementers are cautioned that this may not re
latest infoermation, which may be obtained from the patent database available at https://patents.iec.

shall not’be held responsible for identifying any or all such patent rights.

prising
ational
nd and
eports,
Their
alt with
iaising
tion for
ions.

ational
om all

ational
of IEC
or any

cations
etween
latter.

formity
for any

rts and
age or
s) and
er IEC

ions is

of (a)
ghts in
, which
resent
h. IEC

This ¢ i ici :
the user to identify the changes made to the previous IEC 61674:2012 edition 2.0.
Furthermore, comments from IEC SC 62C experts are provided to explain the reasons of
the most relevant changes, or to clarify any part of the content.

llows

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61674 has been prepared by subcommittee 62C: Equipment for radiotherapy, nuclear
medicine and radiation dosimetry, of IEC technical committee 62: Medical equipment, software,
and systems. It is an International Standard.

This third edition cancels and replaces the second edition published in 2012. This edition

consti

tutes a technical revision.

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

a) for mammography, the manufacturer specifies the REFERENCE VALUE for the RADIATION

QU
b) fo
QU
c) th

d) th
re
fo
ag

e) th
fo

The tgxt of this International Standard is based on the folowing documents:

Full in
the alf

The 1§

ACITY, T 1

mammography, the manufacturer provides the MINIMUM RATED RANGE of_RAD
ALITIES for the compliance test on energy dependence of response;

b compliance test for analogue displays was removed; 2

b compliance tests for range reset, the effect of leakage and recombination losseg
moved. These tests are already covered by the test on linearity and|eannot be cond
modern devices. The estimation of COMBINED STANDARD UNGERTAINTY was ch
cordingly;

b compliance test for mains rechargeable and battery-operated dosimeters were up
modern devices.

Draft Report on voting

62C/909/FDIS 62C/913/RVD

ove table.

nguage used for the development of this International Standard is English.

ATION

were
ucted
hnged

dated

formation on the voting for its approval can be found in the report on voting indicated in

This document was drafted inJjaccordance with ISO/IEC Directives, Part 2, and developed in
accorflance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avgilable
at wwWw.iec.ch/membersiexperts/refdocs. The main document types developed by IEC are
descr|bed in greater detail at www.iec.ch/publications.

In thig document)-the following print types are used.

— refuirements and definitions: roman type.

— tept specifications: italic type.

—  infermeative—meaterial-appearing—euiside—oftables—sueh—as—netes—examples—and—referenees—iA—smater type.

Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 oF |IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND
IEC 60601-1:2005/AMD2:2020, IN THIS PARTICULAR STANDARD OR AS NOTED: SMALL CAPITALS.

The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2:2021. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance with
this document;

— "should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

— "may" is used to describe a permissible way to achieve compliance with a requirement or
test.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
The large variety of different radiation qualities in mammography made an explicit listing of radiation qualities impractical.

Modern devices no longer have analogue displays.

https://iecnorm.com/api/?name=dc56c93e0866f4a6897e4005207e7a75
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT The “colour inside" Iogo on the cover page of this document indicates
that it-een h i rding
of its contents Users should therefore prmt thls document usmg a colour prlnter
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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 PATIENT dose will be minimized when the X-ray producing equipment is correctly adjusted
for image quality and radiation output. These adjustments require that the routine measurement
of AIR KERMA, AIR KERMA LENGTH PRODUCT and/or AIR KERMA RATE be made accurately. The
equipment covered by this document plays an essential part in achieving the required accuracy.
It is important that the DOSIMETERS used for adjustment and control measurements-mustbe are
of satisfactory quality and-must therefore fulfil the special requirements laid down in this
docunreTtt:
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MEDICAL ELECTRICAL EQUIPMENT -

DOSIMETERS WITH IONIZATION CHAMBERS AND/OR SEMICONDUCTOR

DETECTORS AS USED IN X-RAY DIAGNOSTIC IMAGING

1 Scope and object

1.1

Scope

This

ocument specifies the performance and some related constructional requireme

DIAGNPSTIC DOSIMETERS intended for the measurement of AIR KERMA, AIR KERMA LENGTHPR

or Al
RADIO
RADIA

This

KERMA RATE, in photon radiation fields used in medical X-ray imaging, su

GRAPHY,-ireluding—mammegraphy; RADIOSCOPY and COMPUTED TOMOGRAPRHY (CT),
[ION with generating potentials-net-greater-than in the range of 20 kV #0.150 kV.

document is applicable to the performance of DOSIMETERS with VENTED IONIZ

CHAMBERS and/or SEMICONDUCTOR DETECTORS as used in X-ray diagnostic imaging.

1.2
The o

a) to
an
b) to
pe

This

Object
bject of this document is

establish requirements for a satisfactory level of performance for DIAGNOSTIC DOSIME
d

standardize the methods for the determiination of compliance with this le
rformance.

Hocument is not concerned with the' safety aspects of DOSIMETERS. The DIAGN

DOSIMETERS covered by this documentiare not intended for use in the PATIENT ENVIRON

and,
IEC 6

therefore, the requirements for electrical safety applying to them are contain
1010-1.

2 Normative references

The fq

llowing documents’are referred to in the text in such a way that some or all of their ¢

constitutes requirements of this document. For dated references, only the edition cited ag
ndated references, the latest edition of the referenced document (including
dments)applies.

For
amen

nts of
DDUCT
Ch as
for X-

ATION

TERS,

el of

OSTIC
A\MENT
ed in

bntent
plies.
) any

IEC 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment
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IEC TR 60788:2004, Medical electrical equipment — Glossary of defined terms

IEC 61000-4 (all parts), Electromagnetic compatibility (EMC) — Part 4: Testing and measuring
techniques

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 6[1000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurgement
technjques — Electrical fast transient/burst immunity test

IEC 6[1000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and“Ymeasurgment
technjques — Immunity to conducted disturbances, induced by radio-frequepcy fields

IEC 6[1000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurgment
technjques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

IEC 6[1187, Electrical and electronic measuring equipment —*Documentation

IEC 6[1267:2005, Medical diagnostic X-ray equipment. + Radiation conditions for use |n the
determination of characteristics

ISOUNEC Guide 990:-2007 International vveeabilary of metroloagys Bacic and aeneral concents
O I - SttHG e oo L oo f—HerAQttoAar 8Cantafy—o—etorogy DASICaARG—geRera—CoORCepPIs
1ISO 3B34-1-2006-_Statistics {néabhilary and symbols Dart 1- General statistical terms and
LA TR v A by o [=AA A"} OTAatiotTou Twuuu'u'y aATTUO O UTO T arT’ T OTTOTarvtauoaoar 1or1riyo AaiTag

3 Terms and definitions

For tHe purposes.of this document, the terms and definitions given in IEC TR 60788:2004 and
the following apply.

ISO 3and/JEC maintain terminology databases for use in standardization at the following
addrekses:

o |EC Electropedia: available at https://www.electropedia.org/

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

3.1

DIAGNOSTIC DOSIMETER

DOSIMETER

equipment which uses IONIZATION CHAMBERS and/or SEMICONDUCTOR DETECTORS for the
measurement of AIR KERMA, AIR KERMA LENGTH PRODUCT and/or AIR KERMA RATE in the beam of
an X-RAY EQUIPMENT used for diagnostic medical radiological examinations

Note 1 to entry: A DIAGNOSTIC DOSIMETER contains the following components:
— one or more DETECTOR ASSEMBLIES which may or may not be an integral part of the MEASURING ASSEMBLY;

— a MEASURING ASSEMBLY;



https://www.electropedia.org/
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— one or more STABILITY CHECK DEVICES (optional).

3.11

DETECTOR ASSEMBLY

RADIATION DETECTOR and all other parts to which the RADIATION DETECTOR is permanently
attached, except the MEASURING ASSEMBLY

Note 1 to entry: The DETECTOR ASSEMBLY normally includes:

— the RADIATION DETECTOR and the stem (or body) on which the RADIATION DETECTOR is permanently mounted (or
embedded);

— the electrical fitting and any permanently attached cable or pre-amplifier.

3.1.1/1
RADIA[TION DETECTOR
elemgnt which transduces AIR KERMA, AIR KERMA LENGTH PRODUCT or AIR KERMA(RATE |nto a
measprable electrical signal

Note 1 [to entry: A radiation detector may be either an ionization chamber or a semiconductor-detector.

31111
IONIZATION CHAMBER
CHAMBER
ioniziig-RADIATION DETECTOR-consisting-of-a-cHAMBER filled withéir;’a suitable gas, or a gageous
mixture, in which an electric field-irsufficient-to-produce-gasgmultiplieation is provided fpr the

total follection, at the electrodes, of charges associatedowith the ions and the ele¢trons
produced in the-measuring sensitive volume of the detector by the ionizing radiation

Note 1 [to entry: An ionization chamber can be sealed or vented.

Note 2 [to entry: Vented ionization chambers are constructed in such a way as to allow the air inside the megasuring
volume] to communicate freely with the atmosphere, so(that corrections to the response for changes in air fensity
need tq be made.

Note 3|to entry: Sealed ionization chambers afe-nhot suitable, because the necessary wall thickness of a|sealed
chambg¢r may cause an unacceptable energy. deépendence of the response and because the long-term stability of
sealed |chambers is not guaranteed.

[SOURCE:EC-60731:2011 -3 1+ 1 modified—three new notes-to-entry-have replaced-the two
originplnotes- |IEC 60050-395:2014, 395-03-07, modified — Two new notes to entry| were
added.]

3.1.1.4.2

VENTHD IONIZATION.CHAMBER
IONIZATION CHAMBER constructed in such a way as to allow the air inside the measuring vplume
to communicate’ freely with the atmosphere such that corrections to the RESPONSE for changes
in air density.need to be made

[SOUREE—HEEE6+F

n
J
chamber" to "VENTED

4.4 2.4 .4 .4 9 alaf o ol
rr, . 1T.1T.1T.9, TITUUITIcyu

ONIZATION CHAMBER".]

Tl
1

4 4 | b | £ n
T re—terirmas—oeer— cangea—rom ented
|

3.1.11.3

SEMICONDUCTOR DETECTOR

semiconductor device that utilises the production and motion of electron-hole pairs in a charge
carrier depleted region of the semiconductor for the detection and measurement of IONIZING
RADIATION

Note 1 to entry: The production of electron-hole pairs is caused—either—directly by interaction of the IONIZING
RADIATION with the semiconductor material,-o+. In the purview of this document |3, detectors qualify as semiconductor
detectors, even when the production of electron-hole pairs is caused indirectly by first converting the incident
radiation energy to light in a scintillator material directly in front of and optically coupled to a semiconductor
photodiode, which then produces the electrical signal.


This is a practical decision by the authors for this standard only.

https://iecnorm.com/api/?name=dc56c93e0866f4a6897e4005207e7a75
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3.1.2

MEASURING ASSEMBLY

device to measure the-charge {(orcurrent) electrical signal from the RADIATION DETECTOR and
convert it into a form suitable for displaying the values of DOSE or KERMA or their corresponding
rates

[SOURCE: IEC 60731:2011, 3.1.2, modified —Fhe—termtoMNZATION-CHAMBERtA—the—original
mthWM%WThe words "measure the charge

(or current) from the IONIZATION CHAMBER" have been replaced with "measure the electrical
signal from the RADIATION DETECTOR".]

3.1.3
STABILITY CHECK DEVICE
device¢ which enables the stability of RESPONSE of the MEASURING ASSEMBLY and/of,CHAMBER
ASSEMBLY to be checked

Note 1|to entry: The STABILITY CHECK DEVICE may be a purely electrical device, or a radiation source, or|it may
include| both.

[SOURCE: IEC 60731:2011, 3.1.3]

3.1.4
CT DQSIMETER
DIAGNPSTIC DOSIMETER which uses long narrow IONIZATION(GHAMBERS and/or SEMICONDYCTOR
DETEQTORS for the measurement of AIR KERMA integrated.along the length of the DETECTOR|when
the DETECTOR is exposed to a cross-sectional X-ray sean of a computed tomograph

Note 1[to entry: A CT DOSIMETER contains the following comiponents:
— ong or more DETECTOR ASSEMBLIES;
— a MEASURING ASSEMBLY.

3.1.5
CT DHTECTOR
RADIAJION DETECTOR which is used for CT dosimetry

3.2
INDICATED VALUE
value|of a quantity derived from the reading of an instrument together with any scale factors
indicated on the control-panel of the instrument

[SOURCE: IEC%06731:2011, 3.2, modified — The note has been deleted.]

3.3
TRUE YAKUE
value ‘ofthrephysicatguantity- tobemeasuredbyaminstroment

[SOURCE: IEC 60731:2011, 3.3, modified — The note has been deleted.]

3.4

CONVENTIONAL TRUE VALUE

value used instead of the TRUE VALUE when calibrating or determining the performance of an
instrument, since in practice the TRUE VALUE is unknown and unknowable

Note 1 to entry: The CONVENTIONAL TRUE VALUE will usually be the value determined by the WORKING STANDARD with
which the instrument under test is being compared.

[SOURCE: IEC 60731:2011, 3.4, modified — The second note has been deleted.]
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MEASURED VALUE
best estimate of the TRUE VALUE of a quantity, being derived from the INDICATED VALUE of an
instrument together with the application of all relevant CORRECTION FACTORS and the
CALIBRATION FACTOR

Note 1

to entry: The MEASURED VALUE is sometimes also referred to as "result of a measurement".

[SOURCE: IEC 60731:2011, 3.5, modified — The existing note has been replaced with a new
note to entry-has-been-added.]

3.5.1

differ
quant

[SOU

3.5.2
OVERA
UNCEHR

Note 1
4.5).

[SOU
entry,

3.5.3
EXPAN
quant
encorn
the m

[SOU

3.6
CORRI
dimen
when
CONDI

[SOU

ERROi OF MEASUREMENT
nce remaining between the MEASURED VALUE of a quantity and the TRUE VALUE qf that

ty

RCE: IEC 60731:2011, 3.5.1]

\LL UNCERTAINTY
TAINTY associated with the MEASURED VALUE

to entry: l.e. it represents the bounds within which the ERROR OF MEASUREMENT is estimated to lie (s

RCE: IEC 60731:2011, 3.5.2, modified — The patenthesis has been added to the n
and the second note has been deleted.]

DED UNCERTAINTY

ty defining an interval about the résult of a measurement that may be expec
npass a large fraction of the distribution of values that could reasonably be attribu
basurand

ECTION FACTOR

sionless multiplier which corrects the INDICATED VALUE of an instrument from its
operated under particular conditions to its value when operated under stated REFE
TIONS

RCETIEC 60731:2011, 3.6]

Pe also

ote to

ed to
ted to

RCE: ISO/IEC GUIDE 98-3:2008, 2.3.5, modified — The three notes have been deldted.]

value
RENCE

3.7

INFLUENCE QUANTITY
any-external quantity that may affect the performance of an instrument

[SOURCE: IEC 60731:2011, 3.7]

3.8

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

[SOURCE: IEC 60731:2011, 3.8]
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3.9

REFERENCE VALUE

particular value of an INFLUENCE QUANTITY or INSTRUMENT PARAMETER chosen for the purposes
of reference

Note 1 to entry: i.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]

3.9.1

REFERENCE CONDITIONS
condilions under which all INFLUENCE QUANTITIES and INSTRUMENT PARAMETERS have| their
REFERENCE VALUES

[SOURCE: IEC 60731:2011, 3.9.1]

3.10
STANOARD 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]

3.10.1
STANDOARD TEST CONDITIONS
condifions under which all INFLUENCE QUANTITIES and INSTRUMENT PARAMETERS have| their
STANOARD TEST VALUES

[SOURCE: IEC 60731:2011, 3.10.1]

3.11
PERFQRMANCE CHARACTERISTIC
one of the quantities used to@efine the performance of an instrument

[SOURCE: IEC 60731:2041, 3.11, modified — The note has been deleted.]

3.11.1
RESPQNSE
<CHAMBER-DETECTOR ASSEMBLY with MEASURING ASSEMBLY> quotient of the INDICATED VALUE
dividgd by-the CONVENTIONAL TRUE VALUE at the position of the REFERENCE POINT ¢f the
ONIZATISN-EHAMBER RADIATION DETECTOR

[SOURCE: IEC 60731:2011, 3.11.1, modified — Only the first paragraph-efthe-eriginal-definition
has been retained.]

3.11.2

RESOLUTION

<display> smallest change of reading to which a numerical value can be assigned without
further interpolation

[SOURCE: IEC 60731:2011, 3.11.2, modified — Only the first paragraph has been retained.]
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3.11.2.1
RESOLUTION
<digital display> smallest significant increment of the reading

[SOURCE: IEC 60731:2011, 3.11.2, modified — Only the third paragraph has been retained.]

3.11.3

EQUILIBRATION TIME

time taken for a reading to reach and remain within a specified deviation from its final steady
value after a sudden change in an INFLUENCE QUANTITY has been applied to the instrument

[SOURCE: IEC 60731:2011, 3.11.3]

3.11.4
RESPQNSE TIME
time tpken for a reading to reach and remain within a specified deviation frém'its final gteady
value|after a sudden change in the quantity being measured

[SOURCE: IEC 60731:2011, 3.11.4]

3.11.5
STABILIZATION TIME
time tpken for a stated PERFORMANCE CHARACTERISTIC to, réach and remain within a spgcified
deviafion from its final steady value after the MEASURINGASSEMBLY has been switched on and
the pglarizing voltage has been applied to the IONIZATION CHAMBER

[SOURCE: IEC 60731:2011, 3.11.5]

3.11.

CHAMBER ASSEMBLY LEAKAGE CURRENT
LEAKAGE CURRENT

apy—caurrent in the signal path arising in the CHAMBER ASSEMBLY which is not produced by
ionizgtion in the measuring volume

[SOURCE: IEC 60731:2011, 3711.6, modified — The note has been deleted.]

3.12
VARIA[ION
relatie differenees*Ayly, between the values of a PERFORMANCE CHARACTERISTIC y, whejn one
INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) assumes successively two specified values,
the other INELUENCE QUANTITIES (and INSTRUMENT PARAMETERS) being kept constant at the
STANOARD\TEST VALUES (unless other values are specified)

Do 1 nn—gna . 0nd44 A 401
[SOU VL. TV OUTOT.2UTT, 9. T4]

3.13
LIMITS OF VARIATION
maximum permitted VARIATION of a PERFORMANCE CHARACTERISTIC

Note 1 to entry: If LIMITS OF VARIATION are stated as +L %, the VARIATION Ay/y, expressed as a percentage, shall
remain in the range from — L % to + L %.

[SOURCE: IEC 60731:2011, 3.13]

3.14

EFFECTIVE RANGE OF INDICATED VALUES

EFFECTIVE RANGE

range of INDICATED VALUES for which an instrument complies with a stated performance
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Note 1 to entry: The maximum (minimum) effective INDICATED VALUE is the highest (lowest) in this range.

Note 2 to entry: The concept of EFFECTIVE RANGE may, for example, also be applied to readings and to related
quantities not directly indicated by the instrument e.g., input current.

[SOURCE: IEC 60731:2011, 3.14]

3.15

RATED RANGE OF USE

RATED RANGE

range of values of an INFLUENCE QUANTITY or 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.

[SOURCE: IEC 60731:2011, 3.15]

3.15.1
MINIMyUM RATED RANGE
least fange of an INFLUENCE QUANTITY or INSTRUMENT PARAMETER over which the instrument shall
operafe within the specified LIMITS OF VARIATION

[SOURCE: IEC 60731:2011, 3.15.1]

3.16
REFERENCE POINT OF A RADIATION DETECTOR
REFERENCE POINT

point |[of a RADIATION DETECTOR which, during thexecalibration of the detector, is brought to
coincidence with the point at which the CONVENTIONAL TRUE VALUE is specified

[SOURCE: IEC 60731:2011, 3.16, modified.% The term "IONIZATION CHAMBER" has been replaced
with "RADIATION DETECTOR" in both the tefim and the definition.]

3.17
MEDICAL ELECTRICAL EQUIPMENT
ME EQUIPMENT
electr|cal equipment having an APPLIED PART or transferring energy to or from the PATIENT or
detecfing such energy transfer to or from the PATIENT and which is:
a) prpvided with notumore than one connection to a particular SUPPLY MAINS; and
b) infended by itssmanufacturer to be used:

1)| in the.diagnosis, treatment, or monitoring of a PATIENT; or

2)| forlcompensation or alleviation of disease, injury or disability

SOU ROC . 1o oneond _4.0000 2 00 N H P | Th £ + kL + o a1
ANV T UUUUTT .UV, V.UJ, TTTUUTITCU TC TIvVe TTULC O TTAave TTUL VTTITT TTLAITICU. |

3.18
UNATTENUATED BEAM
X-ray beam incident on the PATIENT or PHANTOM

3.18.1

UNATTENUATED BEAM QUALITY

RADIATION QUALITY of the X-ray beam at the location of the entrance surface of the PATIENT or
the PHANTOM, determined when the latter are absent

3.19
ATTENUATED BEAM
X-ray beam exiting the PATIENT or PHANTOM
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3.19.1
ATTENUATED BEAM QUALITY
RADIATION QUALITY of the X-ray beam exiting the PATIENT or PHANTOM

3.20
RATED LENGTH
length along the axis of the CT DETECTOR within which the DETECTOR performs to its specification

3.201

EFFECTIVE LENGTH
length along the axis of the CT DETECTOR between the two points at which the RESPONSE has
fallen[to 50 % of itS value at its geometrical centre

3.21
AIR K§RMA
K
quotignt of dE,, by dm where dE;, is the sum of the initial kinetic energies |of all the charged

ionizimg particles liberated by uncharged ionizing particles in air of mass dm

Note 1[to entry: The unit of AIR KERMA is Gy (where 1 Gy = 1 J-kg™").

[SOURCE: IEC 60731:2011, 3.31, modified — The second note\ias been deleted.]
3.21.1
AIR KHRMA RATE

K
quotignt of dK by dt, where dK is the increment of AIR KERMA in the time interval dt

Note 1 [to entry: The unit of AIR KERMA RATE is Gy-s~%(Gy-min~'; Gy-h~").

[SOURCE: IEC 60731:2011, 3.31.1, modified — The second note has been deleted.]

3.21.2
AIR KERMA LENGTH PRODUCT

Py
line integral of the AIR KERMA K over a length L

P« :{K(Z)dz (1)

Note 1 fto‘entry: The unit of AIR KERMA LENGTH PRODUCT is Gy'm (mGy-m).

3.22
X-RAY TUBE VOLTAGE
potential difference applied to an X-RAY TUBE between the ANODE and the CATHODE-—Usuahy,—X-

RAY-TUBE VOLTAGE-is-expressed-by-its-peak-value-in-kilovolt-(k\) 4

Note 1 to entry: The unit of this quantity is the volt (V).

Note 2 to entry: The X-RAY TUBE VOLTAGE may vary as a function of time. The PRACTICAL PEAK VOLTAGE is a weighted
value of the X-RAY TUBE VOLTAGE over a time period.

[SOURCE:1EC-60601-1-3:2008,-3-88 IEC 61676:2023, 3.25, modified — The information about
the unit has been moved from the definition to a note to entry, and a second note to entry has
been added.]


In related standards, the X-ray tube voltage is usually defined as the practical peak voltage.
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3.23

COEFFICIENT OF VARIATION

Cv

<positive random variable> STANDARD DEVIATION divided by the MEAN

[SOURCE: ISO 3534-1:2006, 2.38, modified — The example and the notes have not been
retained.]

3.24

INSTRUCTIONS FOR USE
those parts of the ACCOMPANYING DOCUMENTS giving the necessary information for safe and

propef Use and operation of the equipment

[SOU

RCE: IEC TR 60788:2004, rm-82-02]

4 General requirements

4.1 Performance requirements
In Clguse 5 and Clause 6, the performance requirements are stated for a complete DIAGNOSTIC
DOSIMETER including both the DETECTOR ASSEMBLY and MEASURING ASSEMBLY. For a DOSIMETER
desighed to operate with one or more DETECTOR ASSEMBLIES, each combination qf the
MEASURING ASSEMBLY and DETECTOR ASSEMBLY shall comply ‘with the requirements in 4.4, and in
Clausg 5 and Clause 6 relevant to this combination.
4.2 |REFERENCE VALUES and STANDARD TEST VALUES
Thesg values are as given in Table 1.
Table 1 — REFERENCE;and STANDARD TEST CONDITIONS
INFLUENCE QUANTITY REFERENCE VALUES STANDARD TEST VALUES

Tempegrature +20 °C +15 °C to +25 °C

Relatiye humidity 50 % 30 % to 75 %

Air prg¢ssure 101,3 kPa Atmospheric pressure

AIR K§RMA RATE? As at calibration REFERENCE VALUE +10 %
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INFLUENCE QUANTITY REFERENCE VALUES STANDARD TEST VALUES

RADIATION QUALITY:

Mammography As stated by the manufacturerP REFERENCE VALUE

—UNATTENUATED BEAM 28 k\ REFERENGE VALUE

Convgntional diagnostic:

—  UNATTENUATED BEAM 70 kV (RQR 5 x IEC 61267) REFERENCE VALUE
—  A[TENUATED BEAM 70 kV (RQA 5 x IEC 61267) REFERENCE VALUE
COMPUTED TOMOGRAPHY®: 120 kV (RQT 9 x IEC 61267) REFERENCE VALUE
Coppagr filtered beam 70 kV (RQC 5 x IEC 612679 REFERENCE VALUE
Electrpmagnetic fields Zero Insignificant®

2  AIR KERMA RATE is only an INFLUENCE QUANTITY forAIR KERMA and AIR KERMA LENGTH PRODUCT measurenjents.

b RADIATION QUALITIES used in mammography-ea#n shall be-based-on-different stated as combinations of [X-RAY
TUBE anode materials (e.g., W, Mo, Rh) and*iltrations (e.g., Al, Mo, Rh, Pd, Ag). Each such combinatiopn may
have its own RATED RANGE. If applicahle, established radiation qualities should be used as defined in
IEC 61267.

¢ The RADIATION DETECTOR shall be(irradiated by a radiation field with a diameter not smaller than twige the
digmeter of the RADIATION DETECTOR. The RADIATION DETECTOR shall be exposed with the beam aligned across
th¢ centre of the active length ofthe RADIATION DETECTOR.

4 "Ifsignificant" means thatthé field is sufficiently small not to have any determinable effect on the RESPONSE of
th¢ DOSIMETER, for example as exists in a normal laboratory environment without special shielding.

4.3 |General test conditions

4.31 STANDARD TEST CONDITIONS

The STANDARD TEST CONDITIONS listed in Table 1 shall be met during the test procedure, except:

a) for the INFLUENCE QUANTITY under investigation;

b) where local conditions of temperature and relative humidity are outside the STANDARD TEST
CONDITIONS. In this case, the tester shall demonstrate the validity of the test results.

4.3.2 Statistical fluctuations

At low AIR KERMA and AIR KERMA RATES, the magnitude of the statistical fluctuations of the
instrument’s reading due to the random nature of the radiation alone may be a significant
fraction of the VARIATION of the mean reading permitted in the test. A sufficient number of
readings shall be taken to ensure that the mean value of such readings may be estimated with
sufficient precision to demonstrate compliance or non-compliance with the test requirements.
Table 2 provides guidance on the number of readings required to determine true differences
between two sets of instrument readings at the 95 % confidence level. The number of readings,
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n, required as a function of the percentage difference A of the MEAN values and the COEFFICIENT
OF VARIATION, v, of the sets of readings (assumed to be equal for each set) are listed.

Table 2 - Number of readings required to detect true differences A
(95 % confidence level) between two sets of instrument readings

Number of readings required

n

the ing

a At

COEFFICIENT OF VARIATION
v

b <0,5% 0,5 % 1% 2% 3% 4% 5 Po

11% a 6 25 100 225 400 6Q0

2% a a 6 25 55 100 130

3% a a a 12 25 45 7P

4% a a a 6 15 25 4p

5% a a a a 9 16 2p
NOTE}—This table has been compiled on the assumption that the probability of stating that there is a difference
when [here is none and the probability of stating that there is no difference,when there is one are both equal to
0,05. |In the RATE mode, the interval between the readings shall be at least‘five times the 63 % RESPONSE TIME of

trument, in order to ensure that the readings are statistically independent.

least five repeated readings shall be taken.

43.3

The i
manu

STABILIZATION TIME

facturer, before the start of the compliance test.

nstrument shall be switched on for “at least the STABILIZATION TIME quoted by the

In addition, if the RADIATION DETECTOR is an IONIZATION CHAMBER, then it should be allowed to

attain

thermal equilibrium with thelenvironment and should have the polarizing voltage a

for a period of time equal to or\greater than the specified STABILIZATION TIME.

4.3.4

Comp

Adjustments during test

TIME @nd after making any necessary preliminary adjustments. During the tests, adjust

may H
exam

e repeated-at intervals as long as they do not interfere with the effect to be verifie
ble, zerg_setting is not permitted during tests for measuring the LEAKAGE CURRENT.

Batteries

bplied

liance tests shallybe performed with the instrument ready for use, after the STABILIZATION

ments
d. For

Compliance tests shall not be performed while the DOSIMETER indicates a low battery condition. |5

4.4
441

Constructional requirements as related to performance

Components

If a DIAGNOSTIC DOSIMETER has several ranges or scales or if the DOSIMETER consists of several
components, all ranges, scales and components shall be unmistakably and unambiguously
identified.

Compliance with the constructional requirement on components shall be checked by inspection.


Modern devices are usually mains rechargeable, battery-operated dosimeters.
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4.4.2 Display
4.4.2.1 Units

The indicated unit shall be that of the measuring quantity: AIR KERMA, AIR KERMA LENGTH PRODUCT
or AIR KERMA RATE, i.e. Gy, Gy'm or Gy/s respectively, possibly with S| prefix, for example m
or u.

Compliance with the constructional requirement on components shall be checked by inspection.

4.4.2 Digital display

Digitir displays whose improper function can result in non-perceptible faults (e.g., ng light
emissfion from certain segments of a segment display) shall be provided with a means of reliably
checking their proper function.

S

Complliance with the constructional requirement on display 'shall be checked by inspection.

4.4.3 Indication of battery condition

Battefy-operated DOSIMETERS shall be provided*with a low battery indication for any blattery
voltagde below the RATED RANGE.

Compliance with the constructional requirement on indication of battery condition shall be
checHKed by inspection.

4.4.4 Indication of polarizing voltage failure

DosIMETERS intended for use“with IONIZATION CHAMBERS shall be provided with a means of
indicdting if the polarizing woltage does not meet the manufacturer's requirement for satisfactory
operation.

Compliance withsthe constructional requirement on polarizing voltage shall be checked by
inspegtion.

4.4.5 Over-ranging

Whentestimgfor comptiance withtheTequitermentomover-ranging, it s ot TTecessary to use
REFERENCE CONDITIONS.

The following requirements shall be fulfilled.

a) On all AIR KERMA RATE ranges, the DOSIMETER shall clearly indicate over-range when the full-
scale reading is exceeded, and shall remain indicating over-range for all AIR KERMA RATES
up to 1 Gy/s.

Compliance shall be checked for each allowable combination of AIR KERMA RATE range and
DETECTOR ASSEMBLY with a full scale reading of 10 mGy/s or less, by exposing the relevant
RADIATION DETECTOR in any suitable X-ray beam at the AIR KERMA RATE, for which the display
reads just below the stated full scale, then proceeding to:

1) increase the AIR KERMA RATE slowly but continuously until the display shows over-range;
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2) increase the AIR KERMA RATE
up to 1 Gy/s and 10 times the full scale reading, checking that the display indicates over-
range for each of these AIR KERMA RATES.

Compliance shall be checked for each allowable combination of AIR KERMA RATE range and
DETECTOR ASSEMBLY with a full scale reading of more than 10 mGy/s as described above, or
by conducting an electrical test on the MEASURING ASSEMBLY and verifying that, for ion
currents corresponding to AIR KERMA RATES of up to 1 Gy/s or 10 times the full scale reading,
the DOSIMETER clearly indicates an over-range condition.

b) On all AIRKERMA and AIR KERMA LENGTH PRODUCT ranges, the DOSIMETER shall clearly indicate
over-range when the full scale reading is exceeded.

posmg the relevant RADIATION DETECTOR unt:l the d/splay reads /ust below the stat
sclale. The irradiation should then be continued in AIR KERMA or AIR KERMA LENGTH\PRODUCT
steps approximately equal to the display resolution for the range in use, until_the display
shiows over-range. An equivalent electrical test can be made on the MEASURING ASSENIBLY.

c) Onp all AIRKERMA and AIR KERMA LENGTH PRODUCT ranges, the DOSIMETER shall clearly inficate
oVer-range when the RATED RANGE of AIR KERMA RATE is exceeded)jyunless it is aple to
measure AIR KERMA at an AIR KERMA RATE of at least:

-1 1Gyls in the conventional diagnostic UNATTENUATED BEAM,;
-1 10 mGy/s in the conventional diagnostic ATTENUATED’BEAM;

— 1 100 mGy/s in the mammographic UNATTENUATED BEAM;

— | 500 mGy/s in the computed tomographic UNATTENUATED BEAM.

Compliance shall be checked on each AIR KERMA@nNd AIR KERMA LENGTH PRODUCT rarige by
exposing the relevant RADIATION DETECTOR to ah AIR KERMA RATE of 10 % above the RATED
RANGE and checking that the DOSIMETER cleaflyJindicates an over-range condition.

d) Dduring any period of time when the DOSIMETER is inactive, for example following the| reset
procedure, this state shall be indicated.

Caompliance with this constructional requirement shall be checked by inspection.
4.4.6 MEASURING ASSEMBLIES with’/multiple DETECTOR ASSEMBLIES

For MEASURING ASSEMBLIES displaying AIR KERMA or AIR KERMA RATE using multiple DETECTOR

ASSEMBLIES connected to a single display,-only-the-signal-from—a-single PETECTOR-ASSEMBLY
shall-be-displayed-onthe MEASURING-ASSEMBLY-at-any-one-time it shall be clearly visible which

INDICATED VALUES referteswhich DETECTOR ASSEMBLY.

Compliance with~.thé constructional requirement on MEASURING ASSEMBLIES with multiple
DETEQTOR ASSEMBLIES shall be checked by inspection.

4.4.7 Radioactive STABILITY CHECK DEVICE

Th I,- LESL £ £ 41 BA D £ QT AR LT L IRT DNV - IWIP-N AT 1 HP= P2~ A} ball L + th
e 1 e U uTe NMAUTUNUULIUL UTh'd O TADILTT T UTNTEUIN UL VIOVE (1T PTUVIUTU ) olfTdall YT yroattcl an

five years.

Compliance shall be checked by inspection.

4.5 UNCERTAINTY of measurement

When measurements of VARIATION are made to verify that equipment complies with specified
LIMITS OF VARIATION, the OVERALL UNCERTAINTY of these measurements of VARIATION should be
less than one-fifth of the LIMITS OF VARIATION.

If this is not possible and if the OVERALL UNCERTAINTY of the measurement is less than one half
of the LIMITS OF VARIATION, the OVERALL UNCERTAINTY of the measurement made in the
compliance test procedures shall be taken into account in the evaluation of the equipment under
test by adding the OVERALL UNCERTAINTY to the LIMITS OF VARIATION allowed.
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If the OVERALL UNCERTAINTY exceeds one-fifth of the LIMITS OF VARIATION for any PERFORMANCE
CHARACTERISTIC, then this shall be stated.

In case of DIAGNOSTIC DOSIMETERS, the OVERALL UNCERTAINTY may be taken as the EXPANDED
UNCERTAINTY corresponding to a—cenfidence—level coverage probability of 95 % (see
IEC 60731:2011, Annex A).

5 Limits of PERFORMANCE CHARACTERISTICS

51 Linearity

For AIR KERMA RATE measurements, Formula (2) shall be fulfilled over the whole RATED IJEANGE
of AIR[KERMA RATE:

Mg 0,02 2)

Rmax"' Rmin

where
Rmax | is the maximum RESPONSE over the RATED RANGE of AIR KERMA RATE;
Rpmin | is the minimum RESPONSE.

Complliance with this performance requirement shall be checked by measuring the RESPONSE
resulting from the minimum to the maximum RATED AIR KERMA RATE, with measurements|made
at AIR|KERMA RATES in steps not greater than one order of magnitude.

5.2 |Repeatability
5.2.1 General

When| a measurement is repeated with the same DOSIMETER under unaltered conditions, the
COEFHICIENT OF VARIATION of(the measurement shall not exceed the maximum value giyen in
Table|3 and Table 4.These requirements are generally valid for an AIR KERMA, AIR KERMA LENGTH
PRODUYCT or AIR KERMA RATE which corresponds to approximately two-thirds of the full scale|value
of anglogue indications.and a reading with a RESOLUTION of at least 0,25 % in the case of figital
displays.

5.2.2 Repeatability in the ATTENUATED BEAM

Compliance) with the requirements for repeatability in the ATTENUATED BEAM stated in Table 3
shall |be‘checked by measuring the COEFFICIENT OF VARIATION near the lowest limit pf the
EFFECTIVE RANGE of measurement for AIR KERMA, AIR KERMA RATE and AIR KERMA LENGTH PRODUCT
stated by the manufacturer. If this lower limit is below 10 uGy for AIR KERMA measurements
and/or below 1 uGy/s for AIR KERMA RATE measurements, additional tests shall be made at
10 uGy and 1 uGy/s respectively.
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Table 3 — Maximum values for the COEFFICIENT OF VARIATION,

Vmax: for measurements in the attenuated beam
Quantity Range of measurement Maximum COEFFICIENT OF VARIATION
(Vmax)
AIR KERMA, K K <10 uGy 0,166 7 x (16 — K) %2
K =10 pGy 1%
AIR KERMA RATE, K K <1 uGyls 1,11 x (4,7 -2 K) %P
K =1 pGy/s 3%

AIR KERMA 1 ENGTH PRODUCT K./

As specified by manufacturer

1%

8 Kin pGy.

b Klin uGy’s.

¢ Approximately 50 % of the RATED LENGTH should be irradiated.

5.2.3

Repeatability in the UNATTENUATED BEAM

Complliance with the requirements for repeatability in the UNATTENUATED BEAM stated in Table 4
shall be checked by measuring the COEFFICIENT OF VARIATION“near the lowest limit pf the
EFFEQTIVE RANGE of measurement for AIR KERMA, AIR KERMA RATE.and AIR KERMA LENGTH PRPDUCT
stated by the manufacturer. If this lower limit is below 1 000)uGy for AIR KERMA measurements
and/or below 100 uGy/s for AIR KERMA RATE measuremernts, additional tests shall be made at
1 000|uGy and 100 uGy/s respectively.

NOTE | The COEFFICIENT OF VARIATION is assumed to be determined from a set of at least 10 readings.

\'4

Table 4 — Maximum values:for the COEFFICIENT OF VARIATION,
max> TOr measurements in thewunattenuated beam and mammography

Quantity

Range of measurement

Maximum COEFFICIENT OF VARIATION

(Vmax)

AIR KHRMA, K K <1000 uGy 0,166 7 x (16 — 0,01 K) %
K =1 000 pGy 1%

AIR KERMA RATE, K K <100 uGy/s 1,11 x (4,7 — 0,02 K)%b
K 2100 uGy/s 3%

AIR KERMA LENGTH PRODUCT, K-/ ¢ As specified by manufacturer 1%

2  Kin pGy.

b Klin uGy/s:

¢ Approximately 50 % of the RATED LENGTH should be irradiated.

5.3 RESOLUTION of reading

Within the whole EFFECTIVE RANGE OF INDICATED VALUES, the RESOLUTION of the reading shall be

less than or equal to 1 %.

Compliance with this performance requirement shall be checked by inspection.

5.4 STABILIZATION TIME

Fifteen minutes after switching on the instrument, the LIMITS OF VARIATION of RESPONSE shall be
within £2 % of the steady state value of the RESPONSE.
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Compliance with this performance requirement shall be checked by determining the RESPONSE
of the instrument under the same conditions as at calibration, 15 min, 30 min, 45 min and 1 h

after the DOSIMETER has been switched on.

5.5
measurements

Effect of pulsed radiation on AIR KERMA and AIR KERMA LENGTH PRODUCT

If the DOSIMETER is designed for AIR KERMA measurements in the conventional diagnostic beam
(or AIR KERMA LENGTH PRODUCT measurements in the CT beam), the MEASURING ASSEMBLY shall
be able to indicate AIR KERMA (or AIR KERMA LENGTH PRODUCT) within the limits of error stated in

5.1, when a pulse of radiation of 1 ms duration and an AIR KERMA RATE of

1
in

Sy /s—or

6 just below the maximum RATED AIR KERMA RATE—whichever—is—thelow

ident on each DETECTOR ASSEMBLY stated as suitable for use

didgnostic UNATTENUATED BEAM;

in the convern

449
in

- Gy/s—oer-just below the maximum RATED AIR KERMA RATE;—whicheveris—thelow
ident on each DETECTOR ASSEMBLY stated as suitable for use ip\\the conver

diggnostic ATTENUATED BEAM;

59
in
UN

0-mGy/s—or-just below the maximum RATED AIR KERMA RATE—whichever-is-thelow
tident on 50 % of each DETECTOR ASSEMBLY stated as suitable for use in th
ATTENUATED BEAM.

iance with this performance requirement-may shall becchecked by-testing-the-mea;
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NSE of the DOSIMETER under the irradiation conditidns defined above.
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The explicit dose rate was often misunderstood as a minimum rated range and was therefore removed for clarification.

Problems with range resets would become apparent when testing linearity.

Problems with leakage currents would become apparent when testing linearity.
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5.6 Stability
5.6.1 Long term stability

For all RADIATION QUALITIES within the RATED RANGE, the LIMITS OF VARIATION of RESPONSE when
the DETECTOR ASSEMBLY is irradiated in a reproducible field shall not be greater than +2,0 % per
year.

Com III'GIIUG VVl'tlL; l‘lL;l'O ’JUI fUllIICIIIUU IUL[UI.I GlllGllt oha” bU UIL;GUII\UCII by IUtGH’III’IIy od IG’JI CoUT tative
MEASUYRING ASSEMBLY and DETECTOR ASSEMBLY(IES), stored under STANDARD TEST CONDJ/JIONS,
and investigating their combined long-term stability by making measurements underREFERENCE
CONDITIONS at one-month intervals over a period of not less than six months and-then|using
linearlregression analysis to extrapolate these readings to obtain the change imRESPONSE over
one fyll year. It is permissible to perform the tests on the MEASURING and DETECGTOR ASSEMBLIES
separptely.

5.6.2 Accumulated dose stability

After |the complete DETECTOR ASSEMBLY has been uniformly irradiated at the converjtional
diagnpstic UNATTENUATED BEAM QUALITY of 70 kV to an accumulated AIR KERMA of 40 Gy, |using
the maximum RATED field length for CT DETECTORS or the maximum RATED field size for all other
DETEQTORS,

— the DOSIMETER shall still meet the requirements fortEAKAGE-CURRENT LINEARITY given in-5-7%
afe-5-+25.1, and

— the LIMITS OF VARIATION of RESPONSE of the DOSIMETER due to the effect of accumulated AIR
KERMA on the DETECTOR ASSEMBLY shall not be greater than +1,0 %.

This requirement shall be met for all DETECTOR ASSEMBLIES supplied with the DOSIMETER.

Compliance with this performance requirement shall be checked by

— repeating the test forEAKASE-CURRENT linearity given in-6-+4-and-6-+2 5.1, after deliyering
the specified accumulated-air kerma to the DETECTOR ASSEMBLY, and

— measuring the RESPONSE of the DOSIMETER in a reproducible radiation field at the RELEVANT
RHFERENCE RADIATION quality both before and after delivering the specified accumulated AIR
KHRMA to the DETECTOR ASSEMBLY in "measure” condition |9 and noting the differencge. For
thls test, irradiation conditions shall lie within the RATED RANGES given in Table 5.

5.7 Measurements with a radioactive STABILITY CHECK DEVICE

If a DOSIMETER has an associated radioactive STABILITY CHECK DEVICE which can be used {o test
its functiomanmd—RESPONSE—and—ifthis—STABIITY CHECK DEVICE afftowsthe DOSIMETER-to be
irradiated in a defined geometry and reproducibly produces a certain MEASURED VALUE (check
indication or check time), these check values shall be repeatable at constant air density with a
COEFFICIENT OF VARIATION of less than 3 %.

Furthermore, the INSTRUCTIONS FOR USE shall contain information which allows the check
indication or the check time to be determined for the respective date with an UNCERTAINTY of
less than £1,0 %.

Compliance with this performance requirement shall be made by making repeated
measurements using the STABILITY CHECK DEVICE according to the instructions given by the
manufacturer in the ACCOMPANYING DOCUMENTS. The DETECTOR and STABILITY CHECK DEVICE shall
be separated and set-up again between measurements.

NOTE The COEFFICIENT OF VARIATION is assumed to be determined from a set of at least 10 readings.



In the previous edition, it was not clear whether the device should be switched on during the test.
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6 LIMITS OF VARIATION for effects of INFLUENCE QUANTITIES

6.1

General

The LIMITS OF VARIATION :L due to the effects of INFLUENCE QUANTITIES are summarized in
Table 5. For any change of an INFLUENCE QUANTITY within its RATED RANGE, the change of the

DOSIM

6.2

ETERS RESPONSE shall not be greater than the values in column 4 of Table 5.

Energy dependence of RESPONSE

A DIAGNOSTIC DOSIMETER may have several different RATED RANGES for photon energy (see items

a) tO q ) ;II TGILJ;U 5) OVUI Udb:l Uf tiIUDU RATEDU RANGLC S, tilU LIVITTOS UF VARIATIUN Uf REOSFUINY W|th

chandes in RADIATION QUALITY shall not be greater than those given in Table 5.

Complliance with the requirement on the VARIATION of the instruments RESPONSE with RAD|ATION

QUALITY shall be measured under the same irradiation conditions as for calibration. Foin each

energly range for which the DETECTOR under test is designed, at least the RADIATION QUALITIES

listed|below as a minimum shall be used, covering the whole stated RATED.RANGE:

— fof the conventional diagnostic range, those with 50 kV, 70 kV, 100°kV, 150 kV X-ray TUBE
VALTAGE;

— fof mammography, the reference point and the minimum aad maximum of the rated [range
m : J ;

— fof the CT range, those with 100 kV, 120 kV and 150¢kV;

— fok copper-filtered beams, those with 50 kV, 70 k¥)and 100 kV.

For these tests the qualities stated in Table 5 shallbe used.
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Table 5 — LIMITS OF VARIATION for the effects of INFLUENCE QUANTITIES

Maximum: not less than
35 cm x 35 cm

INFLUENCE QUANTITY MINIMUM RATED RANGE REFERENCE CONDITIONS LIMITS OF | Subclause
VARIATION
L
X-RAY TUBE
RADIATION QUALITY VOLTAGE and qualities
a) Conventional diagnostic Rgggvtéor\]ng I% X 70 kV +5 9
UNATTENUATED BEAM IEC 61267 RQR 5 x IEC 61267
b) Conxentional diagnostic Kuf\odt?o1r§gll-(\vlu % 70 kV 5
X 0
ATTENUATED BEAM IEC 61267 RQA 5 x IEC 61267
25 —35kV
aiis SGraphy a differentanecde 28 kV +=5-%
UNATTENUATED BEAM i mbinations?
25 —35kV
R
d)-mammography ) 6 L b 28 |\ 150
ATHENUATED BEAM .
+added 2 mm Al filter
{(299.9 % purity) g.2
¢) Mammography As stated by the As stated by the +5 9,
UNATTENUATED BEAM?@ manufacturer® manufagt(rer? -
100 to 150 kV
RQR 8 to RQR 10 x
IEC 61267
100 to 150 kV
d) COMPUTED TOMOGRAPHY 120 kV
RQT 8 to RQT 10 x 5 %
10 IEC 61267 RQT 9 x IEC 61267
100 to 120 kV
RQA-8- 5 to RQA 9 x
IEC 61267
50 to 100°kV 70 KV
e) Copper-filtered beams RQC3 {0 RQC 8 x +5 %
IEC 81267 RQC 5 x IEC 61267
AIR KHRMA RATE
(in thel case of AIR KERMA As stated by the As at calibration +2 % 6.3
manufacturer
measyrements)
Incidepce of radiation
— non-CT detectors +5°¢ Reference direction +3 % 644.1
— CTpETECTORS +180°¢ 3 % 6l4.2
Operating voltage
Mains =15 % to +10 % Nominal voltage® 2 % 4.5
g As stated by the
Batferies manufacturer
Air pressure 80,0 kPa to 106,0 kPa 101,3 kPa +2 % 6.6
Air pressure o ;
EQUILIBRATION TIME +10,0 % Atmospheric pressure <20s 6.7
Temperature +15 °C to +35 °C +20 °C
+3 % 6.8
Relative humidity < 80 % (maximum 20 g/m3) 50 %
EIectromggnetlc As in IEC 61000-4 Without any disturbance +5 % 6.9
compatibility
Minimum: as stated by the
Field size manufacturer As at calibration +3 % 6.10



Modern CT scanners can be operated at lower energies.
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INFLUENCE QUANTITY MINIMUM RATED RANGE REFERENCE CONDITIONS LIMITS OF Subclause

VARIATION

L

RA

In

¢ Th

a8 A beryllium window is assumed.

RADIATION QUALITIES used in mammography can be based on different combinations of X-RAY TUBE anode
materials (e.g., W, Mo, Rh) and filtrations (e.g., Al, Mo, Rh, Pd, Ag). Each such combination may have its own

TED RANGE. If applicable, established radiation qualities should be used as defined in IEC 61267.

¢ From the normal direction of incidence.

the plane perpendicular to the DETECTOR.

. ge need not he a s'ng e value but can he expressed as a range

6.3

6-3-H

For A
over t

wherg

max
min

Comp
(or Al
AIR K8
order

appro
electr

AIR KERMA RATE dependence of AIR KERMA and AIR KERMA LENGTH PRODUCT
measurements

— MEASURING-ASSEMBLY

he whole RATED RANGE of AIR KERMA RATE:

Rmax_Rmin <0.02

Rmax+ Rmin

is the maximum RESPONSE over the RATED RANGE of AIR KERMA RATE;

is the minimum RESPONSE.

iance with this performance requirement shall be checked by measuring the AIR
R KERMA LENGTH PRODUCT) (RESPONSE resulting from the minimum to the maximum

R KERMA (and AIR KERMA LENGTH PRODUCT) measurements, Formula (3) shall be fylfilled

3)

ERMA
RATED

RMA RATE, with measufements made at AIR KERMA RATES in steps not greater than one
of magnitude. The AIR KERMA (or AIR KERMA LENGTH PRODUCT) applied shall be
ximately constant by varying the irradiation time. It is permissible to make an equi
cal test on the MEASURING ASSEMBLY.

kept
valent



Problems with recombination losses would become apparent when testing linearity.
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6.4 |Dependence of DETECTOR RESPONSE on angle of incidence of radiation

6.4.1 Non-CT detectors

For npn-CT detectors, the LIMITS OF VARIATION of RESPONSE due to a chahge in the angle of
incidgnce-of +5° within the RATED RANGE from the normal direction of/inCidence shall not be
greater than those given in Table 5.

Complliance with this performance requirement shall be checked by measuring the RESPONSE of
the DOSIMETER with the DETECTOR of the instrument tilted—5%py the maximum and minimum
RATELQ value in two perpendicular directions from a positiomwith the axis perpendicular [to the
axis df the beam.

6.4.2 CT DETECTORS

For JT DETECTORS, the LIMITS OF VARIATION of, RESPONSE due to a change in the angle of
incidgnce-ef+=1480° within the RATED RANGE in*the plane perpendicular to the DETECTOR axis shall
not bg greater than those given in Table 5.

Complliance shall be checked in_ay100-kV RQT-8 x IEC 61267 or RQA-8 x IEC $1267
ATTENUATED BEAM of width 30 % of the RATED LENGTH centred on the RATED LENGTH.

6.5 |Operating voltage
6.5.1 Mains-operated.DOSIMETERS

For mains-operated DOSIMETERS, the LIMIT OF VARIATION of RESPONSE due to VARIATION pf the
operating voltage between +10 % and —15 % of the nominal voltage shall not be greatef than
the limit statedin Table 5, over the RATED RANGE of mains voltage stated by the manufacgurer.

Complliance’ with this performance requirement shall be checked by taking two sets of regdings
with the.voltage of the AC power supply adjusted to the upper and lower boundaries pf the
RATED RANGE of operating voltage stated by the manufacturer and compared with a reference
set of readings at nominal operating voltage.

A radioactive check source may be used when carrying out these measurements.

6.5.2 Battery-operated DOSIMETERS

For battery-operated DOSIMETERS, a low battery condition shall be indicated if the instrument is
operating when the battery voltage is outside the RATED RANGE stated by the manufacturer. Over
this RATED RANGE of battery voltage, the LIMIT OF VARIATION of RESPONSE shall not be greater
than the limit stated in Table 5.

Compliance with this performance requ:rement shall be checked as follows —me—ba#eﬁes—eha#



This is not possible with many modern devices and therefore cannot be tested in this way.
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the—reference-ALUE- the reference reading shall be taken with a set of fresh batteries of the
type specified by the manufacturer. In addition, a set of used batteries, which are just spent
enough to cause the low battery indication to show, shall be fitted and a second set of readings
shall be taken and compared with the reference reading.

A radloactive check source may be used when carrying out these measurements.

6.5.3 Mains rechargeable, battery-operated DOSIMETERS

For mpains rechargeable, battery-operated DOSIMETERS, in addition to thé ‘requiremerjts on
battery-powered DOSIMETERS, the LIMIT OF VARIATION of RESPONSE shall ngi.be greater than the
limit stated in Table 5 when the DOSIMETER is operated under the following conditions:

— mains disconnected, battery fresh;
— mains connected, battery fresh;

— mains connected, battery low.

Compliance with this performance requirement shalllbe checked as follows: the refdrence
readifg shall be taken with the mains disconnected<and a set of fresh batteries of the type
specified by the manufacturer-fitted. The mains shall then be connected, and a second |set of
readinfgs taken and compared with the reference reading. Finally, a set of used batteries, which
are julst spent enough to cause the low battery indication to show, shall be fitted and, with the
maing connected, a third set of readingsishall be taken and compared with the refdrence
reading.

A radjoactive check source may be*used when carrying out these measurements.

6.6 |Air pressure

The L|MITS OF VARIATION ©f\RESPONSE shall not be greater than those given in Table 5 whén the
air preéssure changes_over its RATED RANGE. If the RADIATION DETECTOR is a VENTED IONIZATION
CHAMBER, it is permissible for the MEASURED VALUE to be corrected for air density, either by
manugl calculation.or automatically by the instrument, before this requirement is met.

Complliance-wijth this performance requirement shall be checked by making measuremelnts at
an ambieht)air pressure of 80,0 kPa and 106 kPa and comparing these measurements with
thoselferthe reference air pressure of 101,3 kPa. For VENTED IONIZATION CHAMBERS, all regdings
shall becorrected Tor air density before this comparison 15 maae.

A radioactive check source may be used when carrying out these measurements.

6.7  Air pressure EQUILIBRATION TIME of the RADIATION DETECTOR

If the RESPONSE of the RADIATION DETECTOR is influenced by air density, the 90 % EQUILIBRATION
TIME for pressure differences (sudden change of air pressure of 10 % within the RATED RANGE
of pressure) between the exterior and interior of the RADIATION DETECTOR shall not be greater
than that given in Table 5.

Compliance with this performance requirement shall be checked by irradiating the DETECTOR
ASSEMBLY at constant AIR KERMA RATE, then monitoring the change with time of the electrical
signal from the DETECTOR ASSEMBLY when the DETECTOR ASSEMBLY is subjected to a sudden
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change in air pressure of between 8 % and 12 %. The test shall be carried out for pressure
changes in both directions.

For DOSIMETERS measuring AIR KERMA only, an alternative test method is permitted, as follows:
an AIR KERMA measurement of less than 1 s duration shall be made and recorded. A sudden
change in air pressure of between 8 % and 12 % shall then be made, followed by a second AIR
KERMA measurement 20 s after the pressure change. The second measurement corrected for
the change in air density due to the change of pressure shall be compared to the first
measurement. The test shall be carried out for pressure changes in both directions.

A radioactive check source may be used when carrying out these measurements.

6.8 |Temperature and humidity

The L|MITS OF VARIATION of the DOSIMETER’s RESPONSE shall not be greater than the value|given
in Table 5, for all possible temperature and humidity conditions within the RATED RANGES of
tempdrature and humidity (absolute humidity not to exceed 20 g/m3). If the RADIATION DETECTOR
iSs a VENTED IONIZATION CHAMBER, it is permissible for the MEASURED VALUE to be corrected for
the air density, either by manual calculation or automatically by thezinstrument, before this
requifement is met.

Compliance with this performance requirement shall be checKed by carrying out the following
test. The DOSIMETER shall be exposed to varying temperatire  and air humidity. At leagt four
measyirements shall be performed, one under each of the climatic conditions stated in Tdble 6.

Table 6 — Climatic.conditions

Temperature Relative humidity Absolute humidity
°C % g/m?3
20,0 50 8,5
15,0 80 11,5
26,5 80 20,0
35,0 50 20,0

For VENTED IONIZATION CHAMBERS, all readings shall be corrected for air density before this
comparison is made.

The DIAGNOSTIC DQSIMETER shall be exposed to each different temperature and humidity
condition for at Jeast 24 h before the instrument is tested.

A radloactive-check source may be used when carrying out these measurements.

6.9 LElectromagnetic compatibility

NOTE 1 The "complete equipment" means the MEASURING ASSEMBLY connected to a DETECTOR ASSEMBLY of a type
customarily supplied with the MEASURING ASSEMBLY.

NOTE 2 A suitable overall STABILITY CHECK DEVICE can be fitted to the DETECTOR ASSEMBLY to produce a signal
current during these measurements.

6.9.1 ELECTROSTATIC DISCHARGE

The maximum spurious indications (both transient and permanent) of the display or data output
due to ELECTROSTATIC DISCHARGE shall be less than the limits given in Table 5.

Compliance with this performance requirement shall be checked by observing and recording
the indications of the display and any data output terminals while discharging a suitable test
generator as described in IEC 61000-4-2:2008 at least five times to those various external parts
of the complete equipment which may be touched by the operator during a normal measurement
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(i.e. not to those parts of the CHAMBER and MEASURING ASSEMBLY that are normally exposed in
the radiation beam), when the instrument is set to the "measure"” condition on its most sensitive
range (if the ranges are selectable). The ELECTROSTATIC DISCHARGE shall be equivalent to that
from a capacitor of 150 pF charged to a voltage of 6 kV and discharged through a resistor of
330 O (severity level 3 for contact discharge as described in IEC 61000-4-2:2008). When
instruments with insulated surfaces are tested, the air discharge method with a voltage of 8 kV
(severity level 3) shall be used.

A complete "latch-up" of the MEASURING ASSEMBLY which would not lead to an incorrect AIR
KERMA, AIR KERMA LENGTH PRODUCT or AIR KERMA RATE value being indicated is allowed.

6.9.2 [ Radiated electromagnetic fields

The mjaximum spurious indications (both transient and permanent) of the display or-data ¢putput
terminals due to electromagnetic fields shall be less than the limits given in Table '5-

Complliance with this performance requirement shall be checked by observing and recording
the infications of the display and any data output terminals with the DOSIMETER set to thg most
sensilive range (if the ranges are selectable), while measurements are\performed, both with
and without the presence of the radio-frequency field around the complete equipment.

The dlectromagnetic field strength shall be 3 V/m in the frequency range of 80 MHz to | GHz
in steps of 1 % (severity level 2 as described in IEC 61000-4<3:2020). To reduce the amdunt of
measyirements needed to show compliance with this requirement, tests at frequencies 80| MHz,
90 MKz, 100 MHz, 110 MHz, 120 MHz, 130 MHz, 140\MHz, 150 MHz, 160 MHz, 180 MHz,
200 MHz, 220 MHz, 240 MHz, 260 MHz, 290 MHz, <320 MHz, 350 MHz, 380 MHz, 420/ MHz,
460 MHz, 510 MHz, 560 MHz, 620 MHz, 680 MHz, 750 MHz, 820 MHz, 900 MHZ and
1 000|MHz with a field strength of 10 V/m may*be performed in one orientation only. |[f any
change of the RESPONSE greater than one-third‘of the limits given in Table 5 is observed at one
of thefse given frequencies, additional tests in.the range of £5 % around this frequency in|steps
of 1 % and with a field strength of 3 V/myShall be carried out with the DOSIMETER in all|three
orientiations as described in IEC 61000:4-3:2020. For battery-operated instruments, for \which
the relquirements of 6.9.3 and 6.9.4 do not apply, tests at 27 MHz shall also be performeg.

6.9.3 CONDUCTED DISTURBANCES induced by bursts and radio frequencies

The mjaximum spurious indications (both transient and permanent) of the display or data ¢putput
terminals due to CONDUCTED DISTURBANCES induced by bursts and radio frequencies shiall be
less than the limits given in Table 5.

For mains-operated instruments, compliance shall be checked by observing and recording the
indicdtions ofithe display and any data output terminals while measurements are performed on
the mpst sensitive range (if the ranges are selectable), both with and without the presefce of
CONDYCTED’/DISTURBANCES induced by bursts (according to IEC 61000-4-4) and CONDYCTED
DISTURBANCES induced by radio-frequency fields (according to IEC 61000-4-6). The sgverity
level shall, in both cases, be level 3 as described in these standards.

A complete "latch-up" of the MEASURING ASSEMBLY which would not lead to an incorrect AIR
KERMA, AIR KERMA LENGTH PRODUCT or AIR KERMA RATE value being indicated is allowed.

6.9.4 Voltage dips, short interruptions and voltage VARIATIONS

The maximum spurious indications (both transient and permanent) of the display or data output
terminals due to voltage dips, short interruptions and voltage VARIATIONS shall be less than the
limits given in Table 5.

For mains-operated instruments, compliance with this performance requirement shall be
checked by observing and recording the indications of the display and any data output terminals
while measurements are performed on the most sensitive range, both with and without the
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presence of conducted disturbances induced by voltage dips, short interruptions and voltage
VARIATIONS as described in IEC 61000-4-11.

6.10 Field size

For all non-CT detectors, the ACCOMPANYING DOCUMENTS shall state the RATED RANGE of field
sizes. Over this RATED RANGE, the LIMIT OF VARIATION of RESPONSE shall not be greater than the
value given in Table 5. The maximum RATED field size shall not be less than 35 cm x 35 cm.

Compliance with this performance requirement shall be checked by measuring the percentage
VARIATION in the electrical signal from the DETECTOR ASSEMBLY caused by changing the field size
from [tS REFERENCE VALUE O 1tS IITIITUnT ana maximunT RATED Values, after making any
corregtions necessary for the change in AIR KERMA RATE with varying field size.

6.11 |EFFECTIVE LENGTH and spatial uniformity of RESPONSE of CT DOSIMETERS

Over the RATED LENGTH, the spatial uniformity of RESPONSE shall not vary by)more than £8 %.
In adqition, the manufacturer shall declare the EFFECTIVE LENGTH of the"DETECTOR.

Complliance with this performance requirement shall be checked by employing a reproducible
radiatjon slit field, defined by a lead diaphragm, of width not more than 2 mm and of |ength
(perpéndicular to the DETECTOR axis) sufficient to cover the diameter of the DETECTOR.

Commencing with the field centred at 5 cm outside the.active volume at the end opposite the
conndctors and from the marking that indicates thexlimit of the RATED LENGTH of the DETHCTOR,
meas{ire the RESPONSE several times for each pasition of the DETECTOR as the DETECTOR is
progressively moved under the diaphragm at intervals equal to 2,5 % of the RATED LENGTH of
the DETECTOR. Repeat these measurements.across the entire RATED LENGTH of the DETECTOR
and 5|cm beyond the second marker that indicates the limit of the RATED LENGTH. The EFFECTIVE
LENGTH to be quoted is the full-width-halfsmaximum of the plot of RESPONSE against digtance
along|the DETECTOR axis.

7 Marking

71 DETECTOR ASSEMBLY

The QETECTOR shall_ be provided with the following permanently affixed and clearly lggible
markipgs:

— indlication(of)origin, i.e. name and/or trade-mark of the manufacturer or supplier respopsible
fof ensuring that the DETECTOR ASSEMBLY complies with this document;

— RHFERENCE POINT of the RADIATION DETECTOR,;

— type number and serial number, to enable the relation between separated parts of the
instrument, as specified in the ACCOMPANYING DOCUMENTS, to be recognized;

— for CT DETECTORS, limits of the-RATED EFFECTIVE 13 LENGTH shall be clearly marked.

Compliance shall be checked by inspection.

7.2 MEASURING ASSEMBLY

The MEASURING ASSEMBLY shall be provided with the following permanently affixed and clearly
legible markings:

— indication of origin, i.e. name and/or trademark of the manufacturer or supplier responsible
for ensuring that the MEASURING ASSEMBLY complies with this document;


The markers normally show the effective length, this was a mistake in the previous edition.
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— type number and serial number, to enable the relation between separated parts of the
instrument, as specified in the ACCOMPANYING DOCUMENTS, to be recognized;

— rated mains supply potential or potentials and rated mains supply frequency or frequencies
required so that the performance of the instrument complies with Clause 5 and Clause 6;

— for battery-operated DOSIMETERS, type of batteries required so that the performance of the
instrument complies with Clause 5 and Clause 6.

Any g

Comp

raphical symbols used shall be in accordance with IEC 60417.

liance shall be checked by inspection.

7.3

Radioactive STABILITY CHECK DEVICE

The radioactive STABILITY CHECK DEVICE shall be provided with the following permanently dffixed

and c

early legible markings:

— infernational trefoil symbol on the surface of the carrying case and on the accessible siirface

ofthe device immediately surrounding the source;
— ngme and ACTIVITY of the RADIONUCLIDE;
— dagte for which the stated ACTIVITY of the source is applicable;
— type number and serial number of the device, to enable therglation between separated parts
of|the instrument, as specified in the ACCOMPANYING DOCUMENTS, to be recognized.
Markipgs can be required by relevant national and intefnational legislation.
Complliance shall be checked by inspection.
8 AICCOMPANYING DOCUMENTS
The fnanufacturer shall provide adequate information describing the correct use of the
instrument.
In general, the ACCOMPANYING DOCUMENTS shall comply with IEC 61187.

The 4

including its type number and manufacturer.

In addg
each

CCOMPANYING DOCUMENTS shall contain a description of the DIAGNOSTIC DOSIMETER,

ition, the AGCOMPANYING DOCUMENTS shall contain the following information applicgble to
ype of DETECTOR ASSEMBLY supplied:

- d'rl:ensions of DETECTOR(S) and construction (a diagram is considered to be useful);

— data giving typical dependence of RESPONSE on RADIATION QUALITY;

— position of REFERENCE POINT of DETECTOR;

— reference direction of incident radiation;

— maximum RATED AIR KERMA RATE and AIR KERMA per pulse;

- EF

FECTIVE RANGES of measurement and RESOLUTION in Sl units;

— RATED RANGE OF USE for atmospheric pressure;

— RATED RANGE OF USE for angle of incidence of radiation;

— RATED RANGE OF USE for temperature;

— RATED RANGE OF USE for air humidity;
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— RATED RANGE OF USE for operating voltage and, for battery-operated instruments, typical
battery life;

— RATED RANGE OF USE for field sizes; furthermore, the ACCOMPANYING DOCUMENTS shall
recommend that measurements are conducted only with a field size of at least 10 mm
greater than the minimum RATED field size, because of the discrepancies between the light

an

d radiation fields that are typical of diagnostic X-ray equipment;

— table, diagram or formula for air density correction (if required);

— handling of radioactive or electric STABILITY CHECK DEVICE (if necessary);

— table or formula for VARIATION of check indication or check time, as a result of decreased
ACTIVITY of radioactive source (if necessary);

—  wh

- a
sh
- a
Qy
- fo
na

sufre to accumulate a positive reading before attempting to measure the instrument d

- fo
to

- fo
un

- fo
- th
IN

Comp

ould not be exceeded;

DOSIMETERS that cannot display either negative readings orrgegative drift, a w
tice reading as follows: "Warning — This instrument will not display negative readin$

give the correct RESPONSE;

iformity of RESPONSE over RATED LENGTH;

ionization chambers, statement if air densityrcorrection is applied;

ETRUCTIONS FOR USE or in the test sheets.

liance shall be checked by inspection.

en applicable, a warning that introduction of material other than free air behird the
RADIATION DETECTOR will cause its RESPONSE to change due to backscatter;

varning that, on AIR KERMA ranges, maximum RATED AIR KERMA RATE or AIR KERMA per|pulse

warning that the instrument shall not be used for dose measuremgnts at RAD|ATION
ALITIES significantly different from those specified in the ACCOMPANYING DOCUMENTS;

rning
s. Be

ift";
non-CT detectors, those parts of DETECTOR ASSEMBLY that'need to be uniformly irragiated

CT DETECTORS, the limits on RATED LENGTH, EFBECTIVE LENGTH of the DETECTOR and

b manufacturer shall state the REFERENCE VALUES and STANDARD TEST VALUES |n the
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Combined standard uncertainty

for dosimeter performance

The COMBINED STANDARD UNCERTAINTY for the performance of a hypothetical dosimeter operating
at the maximum limits of PERFORMANCE CHARACTERISTICS according to Clause 5 and LIMITS OF
VARIATION L for the effects of INFLUENCE QUANTITIES according to Table 5 was estimated. The
uncertainty components and the results are shown in Table A.1.

Tahle A.1 — Estimation of COMBINED STANDARD UNCERTAINTY for dosimeter performmance
PERFORMANCE CHARACTERISTIC Subclause Relative STANDARDUNCERTAINTY?
%
Calibrftion factor? +2,89
Linearfty 5.1 +1,15
Repedtability 5.2 +0,58
RESOUYUTION of reading 5.3 +0,58
STABIJIZATION TIME 5.4 +1,15
Long term stability 5.6.1 +1,15
Accunjulated dose stability 5.6.2 +0,58
RADIAJION QUALITY 6.2 +2,89
AIR KHRMA RATE 6.3 +1,15
Incidepce of radiation 6.4 +1,73
Operating voltage 6.5 +1,15
Air prgssure 6.6 +1,15
Tempgrature and humidity 6.8 +1,73
Electromagnetic compatibility. 6.9 +2,89
Field gize 6.10 +1,73
COMBINED STANDARD UNGERTAINTY 16,56
28 Rdlative STANDARD UNCERTAINTY assuming that there is no additional information about the PROBABILITY
DI§TRIBUTIGN._Of the PERFORMANCE CHARACTERISTIC within the allowed interval other than it has an upiform
digtribution,t.e. 0,577 L for symmetric limits.
b Al imum

hough no requirement on the accuracy of the calibration factor is laid down in this document, a ma
erfarof the calibration factoris included here and assumed to be +5 % A uniform distribution is also asslimed.
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List of comments

The large variety of different radiation qualities in mammography made an explicit listing
of radiation qualities impractical.

Modern devices no longer have analogue displays.

T

his is a practical decision by the authors for this standard only.

In related standards, the X-ray tube voltage is usually defined as the practical peak voltage.

Moderndevicesareustaty mainsrechargeabtebattery-operated-dosimeters:

The explicit dose rate was often misunderstood as a minimum rated range-and was
therefore removed for clarification.

Plroblems with range resets would become apparent when testing linearity,

Plroblems with leakage currents would become apparent when testingiinearity.

In the previous edition, it was not clear whether the device shauld be switched on ¢uring
the test.

Modern CT scanners can be operated at lower energies:.

Problems with recombination losses would become_apparent when testing linearity.

This is not possible with many modern devices.and therefore cannot be tested in this way.
The markers normally show the effective length, this was a mistake in the previous egition.
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in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
Puljlicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”)
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DETECTORS AS USED IN X-RAY DIAGNOSTIC IMAGING

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization,eom
ational electrotechnical committees (IEC National Committees). The object of IEC is to promotesintern
bperation on all questions concerning standardization in the electrical and electronic fields. To jthis €

baration is entrusted to technical committees; any IEC National Committee interested in\the subject de
participate in this preparatory work. International, governmental and non-governmental/organizations

prising
ational
nd and
eports,

Their
Alt with
iaising

with) the IEC also participate in this preparation. IEC collaborates closely with the Intepnational Organizafion for

Sta

Thg formal decisions or agreements of IEC on technical matters express, as ngarly as possible, an interr
conisensus of opinion on the relevant subjects since each technical committee has representation f
intgrested IEC National Committees.

IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made teensure that the technical content
Pulhlications is accurate, IEC cannot be held responsible for ¢he way in which they are used or
misjnterpretation by any end user.

In

trarjsparently to the maximum extent possible in their nationaland regional publications. Any divergence b
any] IEC Publication and the corresponding national or regional publication shall be clearly indicated in thg

IEQ itself does not provide any attestation of conforimity. Independent certification bodies provide con

ass
ser

Al

No
me
oth

explenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
PuRlications.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publica

indi

IEQ draws attention to/the possibility that the implementation of this document may involve the ussg

pat
res
ma
the

shall not'berheld responsible for identifying any or all such patent rights.

IEC 6
medicine and radiation dosimetry, of IEC technical committee 62: Medical equipment, software,
and systems. It is an International Standard.

hdardization (ISO) in accordance with conditions determined by agreement bet#een the two organiza

rder to promote international uniformity, IEC National €ommittees undertake to apply IEC Publi

essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification'bodies.

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

liability shall attach to IEC or its directors, employees, servants or agents including individual expe|
nbers of its technical committees.and’IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg

[spensable for the cofrect application of this publication.

bnt(s). IEC takes'no position concerning the evidence, validity or applicability of any claimed patent r
bect thereof{As of the date of publication of this document, IEC had not received notice of (a) patent(s

be required‘to implement this document. However, implementers are cautioned that this may not re
latest information, which may be obtained from the patent database available at https://patents.iec.

ions.

ational
om all

ational
of IEC
or any

cations
etween
latter.

formity
for any

rts and
age or
s) and
er IEC

ions is

of (a)
ghts in
, which
present
h. IEC

16¥Y4 has been prepared by subcommittee 62C: Equipment for radiotherapy, n

clear

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

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

a)
b)

c)

for mammography, the manufacturer specifies the REFERENCE VALUE for the RADIATION
QUALITY;

for mammography, the manufacturer provides the MINIMUM RATED RANGE of RADIATION
QUALITIES for the compliance test on energy dependence of response;

the compliance test for analogue displays was removed,;
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d) the compliance tests for range reset, the effect of leakage and recombination losses were
removed. These tests are already covered by the test on linearity and cannot be conducted
for modern devices. The estimation of COMBINED STANDARD UNCERTAINTY was changed
accordingly;

e) the compliance test for mains rechargeable and battery-operated dosimeters were updated
for modern devices.

The text of this International Standard is based on the following documents:

Draft Report on voting

62C/909/EDIS 62C/913/R\/D

Full in
the alj

The 14

This ¢

at ww
descr

In thig
- re
- te

— inf
Ng

— TH
IE

The v

Directives, Part 2:2021. For the.purposes of this document, the auxiliary verb:

t

I 0

|
(%)

mandatory forseompliance with this document;

- "m
te

The c

formation on the voting for its approval can be found in the report on votingTindica
ove table.

nguage used for the development of this International Standard is English.

w.iec.ch/members_experts/refdocs. The main document ‘types developed by IE
bed in greater detail at www.iec.ch/publications.

document, the following print types are used.
quirements and definitions: roman type.
5t specifications: italic type.

prmative material appearing outside of tables, suCh as notes, examples and references: in smallg
rmative text of tables is also in a smaller type.

RMS DEFINED IN CLAUSE 3 OF IEE€60601-1:2005, IEC 60601-1:2005/AMD1:201
C 60601-1:2005/AMD2:2020, IN THIS PARTICULAR STANDARD OR AS NOTED: SMALL CAP

erbal forms used in this document conform to usage described in Clause 7 of the IS

nall" means that compliance with a requirement or a test is mandatory for complianc
s document;

hould" means that compliance with a requirement or a test is recommended but

ay" is used to describe a permissible way to achieve compliance with a requirem
5t.

pbrmittee has decided that the contents of this document will remain unchanged un

ted in

ocument was drafted in accordance with ISO/IEC Directives, iPart 2, and developed in
accor@lance with ISO/IEC Directives, Part 1 and ISO/IEC Directives XIEC Supplement, av3

ilable
C are

r type.

P AND
TALS.

D/IEC

e with

is not

ent or

til the

stabili

ty date Indicated on the IEC website under webstore.iec.ch 1n the data related

specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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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 PATIENT dose will be minimized when the X-ray producing equipment is correctly adjusted
for image quality and radiation output. These adjustments require that the routine measurement
of AIR KERMA, AIR KERMA LENGTH PRODUCT and/or AIR KERMA RATE be made accurately. The
equipment covered by this document plays an essential part in achieving the required accuracy.
It is important that the DOSIMETERS used for adjustment and control measurements are of
satisfactory quality and therefore fulfil the special requirements laid down in this document.
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MEDICAL ELECTRICAL EQUIPMENT -
DOSIMETERS WITH IONIZATION CHAMBERS AND/OR SEMICONDUCTOR
DETECTORS AS USED IN X-RAY DIAGNOSTIC IMAGING

1 Scope and object

1.1  Scope

This cliocument specifies the performance and some related constructional requiremepts of
DIAGNPSTIC DOSIMETERS intended for the measurement of AIR KERMA, AIR KERMA LENGTHPRODUCT
or AIR KERMA RATE, in photon radiation fields used in medical X-ray imaging, sugh as
RADIOGRAPHY, RADIOSCOPY and COMPUTED TOMOGRAPHY (CT), for X-RADIATION "with generating
potentials in the range of 20 kV to 150 kV.

This Hocument is applicable to the performance of DOSIMETERS with VENTED IONIZATION
CHAMBERS and/or SEMICONDUCTOR DETECTORS as used in X-ray diagnostic imaging.

1.2 |Object
The opject of this document is

a) tolestablish requirements for a satisfactory level of performance for DIAGNOSTIC DOSIMBTERS,
and

b) to| standardize the methods for the determiination of compliance with this leyel of
pdrformance.

This gdocument is not concerned with the' safety aspects of DOSIMETERS. The DIAGNOSTIC
DOSIMETERS covered by this documenti are not intended for use in the PATIENT ENVIRONMENT
and, therefore, the requirements for electrical safety applying to them are contained in
IEC 6[1010-1.

2 Normative references

The fqllowing 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
amengments)applies.

IEC 6D41,/~ Graphical symbols for use on equipment, available at http://www.graghical-
symba@ls.ihfo/equipment

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

IEC 61000-4 (all parts), Electromagnetic compatibility (EMC) — Part 4: Testing and measuring
techniques

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2020, 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
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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 for
equipment with input current up to 16 A per phase

IEC 61187, Electrical and electronic measuring equipment — Documentation

IEC 61267:2005, Medical diagnostic X-ray equipment — Radiation conditions for use in the
determination of characteristics

3 T
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equip
meas
an X-

Note 1
— one
- am

— 0ong

3.1.1
DETEQ
RADIA
attach

Note 1

— the
em

erms and definitions

e purposes of this document, the terms and definitions given in IEC TR60788:200
lowing apply.

nd IEC maintain terminology databases for use in standandization at the foll
5ses:

C Electropedia: available at https://www.electropedia.org¥
O Online browsing platform: available at https://www.iSo.org/obp

STIC DOSIMETER
ETER
ment which uses IONIZATION CHAMBERS> and/or SEMICONDUCTOR DETECTORS fd

RAY EQUIPMENT used for diagnostic medical radiological examinations

to entry: A DIAGNOSTIC DOSIMETER contains the following components:
or more DETECTOR ASSEMBLIES which¥may or may not be an integral part of the MEASURING ASSEMBLY;
EASURING ASSEMBLY;

or more STABILITY CHECK DEWEES (optional).

TOR ASSEMBLY
[ION DETECTQR.and all other parts to which the RADIATION DETECTOR is perma
ed, exceptithe MEASURING ASSEMBLY

to entry:"The DETECTOR ASSEMBLY normally includes:

RADIATION DETECTOR and the stem (or body) on which the RADIATION DETECTOR is permanently mour
edded);

4 and

pwing

r the

irement of AIR KERMA, AIR KERMA LENGTH PRODUCT and/or AIR KERMA RATE in the belam of

nently

ted (or

- the

3.1.1.

electrical fitting and any permanently attached cable or pre-amplifier.

1

RADIATION DETECTOR
element which transduces AIR KERMA, AIR KERMA LENGTH PRODUCT or AIR KERMA RATE into a
measurable electrical signal

Note 1

to entry: A radiation detector may be either an ionization chamber or a semiconductor detector.
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3.1.1.11

IONIZATION CHAMBER

CHAMBER

RADIATION DETECTOR filled with air, a suitable gas, or a gaseous mixture, in which an electric
field is provided for the total collection, at the electrodes, of charges associated with the ions
and the electrons produced in the sensitive volume of the detector by the ionizing radiation

Note 1 to entry: An ionization chamber can be sealed or vented.

Note 2 to entry: Vented ionization chambers are constructed in such a way as to allow the air inside the measuring
volume to communicate freely with the atmosphere, so that corrections to the response for changes in air density
need to be made.

Note 3|to entry: Sealed ionization chambers are not suitable, because the necessary wall thickness of‘\a|sealed
chambg¢r may cause an unacceptable energy dependence of the response and because the long-term\stability of
sealed |chambers is not guaranteed.

[SOURCE: IEC 60050-395:2014, 395-03-07, modified — Two new notes to entry were added.]

3.1.1..2

VENTED IONIZATION CHAMBER
IONIZATION CHAMBER constructed in such a way as to allow the air inside the measuring vplume
to corhmunicate freely with the atmosphere such that corrections-to'‘the RESPONSE for changes
in air density need to be made

[SOURCE: IEC 60731:2011, 3.1.1.1.3, modified — The term’ has been changed from "vented
chamber" to "VENTED IONIZATION CHAMBER".]

3.1.1.1.3

SEMICPNDUCTOR DETECTOR
semiconductor device that utilises the production and motion of electron-hole pairs in a charge
carrief depleted region of the semiconductor for the detection and measurement of IONIZING
RADIATION

Note 1|to entry: The production of electron-hole pairs is caused by interaction of the IONIZING RADIATION With the
semicopductor material. In the purview of.this document, detectors qualify as semiconductor detectors, evep when
the profduction of electron-hole pairs is«caused indirectly by first converting the incident radiation energy to light in a
scintillgtor material directly in front 6f and optically coupled to a semiconductor photodiode, which then produfes the
electrigal signal.

3.1.2
MEASURING ASSEMBLY
devicg to measurg the electrical signal from the RADIATION DETECTOR and convert it into & form
suitaljle for displaying the values of DOSE or KERMA or their corresponding rates

[SOURCETIEC 60731:2011, 3.1.2, modified — The words "measure the charge (or current)) from
the 1QNfzATION CHAMBER" have been replaced with "measure the electrical signal from the

RADIAHON-DEFECTFORS]

3.1.3

STABILITY CHECK DEVICE

device which enables the stability of RESPONSE of the MEASURING ASSEMBLY and/or CHAMBER
ASSEMBLY to be checked

Note 1 to entry: The STABILITY CHECK DEVICE may be a purely electrical device, or a radiation source, or it may
include both.

[SOURCE: IEC 60731:2011, 3.1.3]


https://iecnorm.com/api/?name=dc56c93e0866f4a6897e4005207e7a75

3.1.4

-10 - IEC 61674:2024 © IEC 2024

CT DOSIMETER
DIAGNOSTIC DOSIMETER which uses long narrow IONIZATION CHAMBERS and/or SEMICONDUCTOR
DETECTORS for the measurement of AIR KERMA integrated along the length of the DETECTOR when
the DETECTOR is exposed to a cross-sectional X-ray scan of a computed tomograph

Note 1

to entry: A CT DOSIMETER contains the following components:

— one or more DETECTOR ASSEMBLIES;

— a MEASURING ASSEMBLY.

3.1.5

CTp
RADIA

3.2
INDICA
value

FECTOR

[ION DETECTOR which is used for CT dosimetry

TED VALUE
of a quantity derived from the reading of an instrument together with'any scale f

indicated on the control panel of the instrument

[SOU

3.3
TRUE
value

[SOU

34

CONVE
value
instru

Note 1
which {

[SOU

3.5

RCE: IEC 60731:2011, 3.2, modified — The note has been deleted.]

YALUE
of the physical quantity to be measured by an instrGment

RCE: IEC 60731:2011, 3.3, modified — The note*has been deleted.]

NTIONAL TRUE VALUE
used instead of the TRUE VALUE whén calibrating or determining the performance
ment, since in practice the TRUE VALUE is unknown and unknowable

to entry: The CONVENTIONAL TRUE;VALUE will usually be the value determined by the WORKING STANDA
he instrument under test is being'compared.

RCE: IEC 60731:2011, 374, modified — The second note has been deleted.]

MEASUYRED VALUE

best ¢
instru

stimate of.the’ TRUE VALUE of a quantity, being derived from the INDICATED VALUE
ment together with the application of all relevant CORRECTION FACTORS an

CALIBRATION.FACTOR

Note 1

to.entry: The MEASURED VALUE is sometimes also referred to as "result of a measurement”.

actors

of an

RD with

of an
0 the

[SOURCE: IEC 60731:2011, 3.5, modified — The existing note has been replaced with a new
note to entry.]

3.5.1

ERROR OF MEASUREMENT
difference remaining between the MEASURED VALUE of a quantity and the TRUE VALUE of that
quantity

[SOURCE: IEC 60731:2011, 3.5.1]
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3.5.2

OVERALL UNCERTAINTY
UNCERTAINTY associated with the MEASURED VALUE

Note 1
4.5).

to entry: l.e. it represents the bounds within which the ERROR OF MEASUREMENT is estimated to lie (see also

[SOURCE: IEC 60731:2011, 3.5.2, modified — The parenthesis has been added to the note to

entry,

3.6.3
EXPAN
quant
encon
the m

[SOU

3.6
CORRE
dimen
when
CONDI

[SOU

3.7
INFLUI
extern

[SOU

3.8
INSTR
intern

[SOU

3.9

and the second note has been deleted.]

IDED UNCERTAINTY

npass a large fraction of the distribution of values that could reasonably be attribu
easurand

ECTION FACTOR

sionless multiplier which corrects the INDICATED VALUE of .an-instrument from its
operated under particular conditions to its value when operated under stated REFE
TIONS

RCE: IEC 60731:2011, 3.6]

ENCE QUANTITY
al quantity that may affect the performan¢e of an instrument

RCE: IEC 60731:2011, 3.7]

UMENT PARAMETER
al property of an instrument that may affect the performance of this instrument

RCE: IEC 60731:204, 3.8]

REFERENCE VALUE

partic

Llar valie)of an INFLUENCE QUANTITY or INSTRUMENT PARAMETER chosen for the pur

of ref¢rencé

Note 1

for dependence on that INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) is unity.

[SOURCE: IEC 60731:2011, 3.9]

3.9.1

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

[SOURCE: IEC 60731:2011, 3.9.1]

ty defining an interval about the result of a measurement that may be expected to

ed to

RCE: ISO/IEC GUIDE 98-3:2008, 2.3.5, modified — The three notes have)been deldted.]

value
RENCE

boses

FACTOR
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3.10

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]

3.10.1

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

[SOURCE: IEC 60731:2011, 3.10.1]

3.11
PERFQRMANCE CHARACTERISTIC
one of the quantities used to define the performance of an instrument

[SOURCE: IEC 60731:2011, 3.11, modified — The note has been deleted.]

3.11.1
RESPQNSE
<DETHCTOR ASSEMBLY with MEASURING ASSEMBLY> quotient{of the INDICATED VALUE divided py the
CONVENTIONAL TRUE VALUE at the position of the REFERENCE POINT of the RADIATION DETECOR

[SOURCE: IEC 60731:2011, 3.11.1, modified — Only the first paragraph has been retaindd.]

3.11.2
RESOUUTION
<display> smallest change of reading-t6 which a numerical value can be assigned without
further interpolation

[SOURCE: IEC 60731:2011, 8.471.2, modified — Only the first paragraph has been retaingd.]

3.11.2.1
RESOUUTION
<digital display> smallest significant increment of the reading

[SOURCE: IEC 60731:2011, 3.11.2, modified — Only the third paragraph has been retaingd.]

3.11.3
EQUILIBRATION-THME
time taken for a reading to reach and remain within a specified deviation from its final steady
value after a sudden change in an INFLUENCE QUANTITY has been applied to the instrument

[SOURCE: IEC 60731:2011, 3.11.3]

3.11.4

RESPONSE TIME

time taken for a 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]
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3.11.5

STABILIZATION TIME

time taken for a stated PERFORMANCE CHARACTERISTIC to reach and remain within a specified
deviation from its final steady value after the MEASURING ASSEMBLY has been switched on and
the polarizing voltage has been applied to the IONIZATION CHAMBER

[SOURCE: IEC 60731:2011, 3.11.5]

3.11.6

CHAMBER ASSEMBLY LEAKAGE CURRENT
LEAKAGE CURRENT

currefit i the sfgnar path arising tn the CHAMBER ASSEMBLY WhICH IS not produced by fonikation
in themeasuring volume

[SOURCE: IEC 60731:2011, 3.11.6, modified — The note has been deleted.]

3.12
VARIATION
relatiye difference, Ayly, between the values of a PERFORMANCE CHARACTERISTIC y, wheh one
INFLUENCE QUANTITY (or INSTRUMENT PARAMETER) assumes successively two specified values,
the other INFLUENCE QUANTITIES (and INSTRUMENT PARAMETERS) being kept constant at the
STANOARD TEST VALUES (unless other values are specified)

[SOURCE: IEC 60731:2011, 3.12]

3.13
LIMITY OF VARIATION
maximum permitted VARIATION of a PERFORMANCE CHARACTERISTIC

Note 1|to entry: If LIMITS OF VARIATION are stated as L %, the VARIATION Ay/y, expressed as a percentageg, shall
remain|in the range from — L % to + L %.

[SOURCE: IEC 60731:2011, 3.13]

3.14
EFFECITIVE RANGE OF INDICATED-VALUES

EFFECTIVE RANGE

range|of INDICATED VALUES for which an instrument complies with a stated performance

Note 1[to entry: Theumaximum (minimum) effective INDICATED VALUE is the highest (lowest) in this range.

Note 2|to entry:( The concept of EFFECTIVE RANGE may, for example, also be applied to readings and to [related
quantitles not«directly indicated by the instrument e.g., input current.

[SOURCE: IEC 60731:2011, 3.14]

3.15

RATED RANGE OF USE

RATED RANGE

range of values of an INFLUENCE QUANTITY or 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.

[SOURCE: IEC 60731:2011, 3.15]
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3.15.1

MINIMUM RATED RANGE
least range of an INFLUENCE QUANTITY or INSTRUMENT PARAMETER over which the instrument shall
operate within the specified LIMITS OF VARIATION

[SOURCE: IEC 60731:2011, 3.15.1]

3.16

REFERENCE POINT OF A RADIATION DETECTOR
REFERENCE POINT
point of a RADIATION DETECTOR which, during the calibration of the detector, is brought to

coinci

[SOU
with "

3.17

MEDICAL ELECTRICAL EQUIPMENT

ME E(
electr
detec

a) pr

b) infended by its manufacturer to be used:

1)
2)

[SOU

3.18
UNATT
X-ray

3.18.1
UNATT
RADIA
the PH

3.19

ATTENUATED BEAM

X-ray

3.19.1

aence with the point at wnich the CONVENTIONAL TRUE VALUE IS Specliied

RCE: IEC 60731:2011, 3.16, modified — The term "IONIZATION CHAMBER" has béen ref
RADIATION DETECTOR" in both the term and the definition.]

DUIPMENT
cal equipment having an APPLIED PART or transferring energy~to or from the PATIH
ing such energy transfer to or from the PATIENT and which (s:

bvided with not more than one connection to a particular SUPPLY MAINS; and

in the diagnosis, treatment, or monitoring of a(RATIENT; or
for compensation or alleviation of disease,_ injury or disability

RCE: IEC 60601-1:2005, 3.63, modified ~The five notes have not been retained.]

ENUATED BEAM
beam incident on the PATIENT*OF PHANTOM

ENUATED BEAM QUALITY
[ION QUALITY of the.X-ray beam at the location of the entrance surface of the PATIg
ANTOM, determined when the latter are absent

beam.exiting the PATIENT or PHANTOM

laced

ENT or

ENT or

ATTEN

UATED BEAM QUALITY

RADIATION QUALITY of the X-ray beam exiting the PATIENT or PHANTOM

3.20

RATED LENGTH
length along the axis of the CT DETECTOR within which the DETECTOR performs to its specification

3.20.1
EFFEC

TIVE LENGTH

length along the axis of the CT DETECTOR between the two points at which the RESPONSE has

fallen

to 50 % of its value at its geometrical centre
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3.21
AIR KERMA
K

quotient of dE;, by dm where dE;, is the sum of the initial kinetic energies of all the charged

ionizing particles liberated by uncharged ionizing particles in air of mass dm

Note 1 to entry: The unit of AIR KERMA is Gy (where 1 Gy = 1 J-kg™").

[SOURCE: IEC 60731:2011, 3.31, modified — The second note has been deleted.]

3.21.1

AIR KERMA RATE
K
quotignt of dK by dt, where dK is the increment of AIR KERMA in the time interval d¢

Note 1]to entry: The unit of AIR KERMA RATE is Gy-s~! (Gy-min~'; Gy-h™").

[SOURCE: IEC 60731:2011, 3.31.1, modified — The second note has been.déleted.]

3.21.2
AIR KERMA LENGTH PRODUCT

Py
line integral of the AIR KERMA K over a length L

Pa = [K(z)dz
L

Note 1[to entry: The unit of AIR KERMA LENGTH PRODUYCT is Gy-m (mGy-m).

3.22
X-RAY| TUBE VOLTAGE
potential difference applied to an-X=RAY TUBE between the ANODE and the CATHODE

Note 1[to entry: The unit of this quantity is the volt (V).

Note 2o entry: The X-RAY/TUBE VOLTAGE may vary as a function of time. The PRACTICAL PEAK VOLTAGE is a w

value of the X-RAY TUBE VOLTAGE over a time period.

[SOURCE: IEC 61676:2023, 3.25, modified — The information about the unit has been 1

from the definition to a note to entry, and a second note to entry has been added.]

3.23
COEFHICIENT OF VARIATION

(1)

ighted

nhoved

Ccv
<positive random variable> STANDARD DEVIATION divided by the MEAN

[SOURCE: ISO 3534-1:2006, 2.38, modified — The example and the notes have not been

retained.]

3.24
INSTRUCTIONS FOR USE

those parts of the ACCOMPANYING DOCUMENTS giving the necessary information for safe and

proper use and operation of the equipment

[SOURCE: IEC TR 60788:2004, rm-82-02]
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4 General requirements

4.1 Performance requirements

In Clause 5 and Clause 6, the performance requirements are stated for a complete DIAGNOSTIC
DOSIMETER including both the DETECTOR ASSEMBLY and MEASURING ASSEMBLY. For a DOSIMETER
designed to operate with one or more DETECTOR ASSEMBLIES, each combination of the
MEASURING ASSEMBLY and DETECTOR ASSEMBLY shall comply with the requirements in 4.4, and in
Clause 5 and Clause 6 relevant to this combination.

4.2 REFERENCE VALUES and STANDARD TEST VALUES

Thesq values are as given in Table 1.

Table 1 — REFERENCE and STANDARD TEST CONDITIONS

INFLUENCE QUANTITY REFERENCE VALUES STANDARD TEST VALUES

Tempegrature +20 °C +15 °C to)+25 °C
Relatiye humidity 50 % 30 % to 75 %
Air prgssure 101,3 kPa Atmospheric pressure

As at calibration REFERENCE VALUE +10 %

AIR KHRMA RATE?

RADIAFION QUALITY:

Coppd

r filtered beam

70 kV (RQC 5 x IEC 61267)

Mamnpography As stated by the;manufacturerb REFERENCE VALUE
Convgntional diagnostic:

—  UNATTENUATED BEAM 70 kM (RQR 5 x IEC 61267) REFERENCE VALUE
—  ATTENUATED BEAM 70:kV (RQA 5 x IEC 61267) REFERENCE VALUE
COMPYUTED TOMOGRAPHY?S: 120 kV (RQT 9 x IEC 61267) REFERENCE VALUE

REFERENCE VALUE

Electr

bmagnetic fields

Zero

Insignificantd

8  AIR KERMA-RATE is only an INFLUENCE QUANTITY for AIR KERMA and AIR KERMA LENGTH PRODUCT measurenjents.
b RADIKPION QUALITIES used in mammography shall be stated as combinations of X-RAY TUBE anode malerials
(elg.xW, Mo, Rh) and filtrations (e.g., Al, Mo, Rh, Pd, Ag). Each such combination may have its own RATED

RANGE. If applicable, established radiation qualities should be used as defined in IEC 61267.

¢ The RADIATION DETECTOR shall be irradiated by a radiation field with a diameter not smaller than twice the
diameter of the RADIATION DETECTOR. The RADIATION DETECTOR shall be exposed with the beam aligned across
the centre of the active length of the RADIATION DETECTOR.

4 "Insignificant” means that the field is sufficiently small not to have any determinable effect on the RESPONSE of
the DOSIMETER, for example as exists in a normal laboratory environment without special shielding.
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4.3 General test conditions
4.3.1 STANDARD TEST CONDITIONS
The STANDARD TEST CONDITIONS listed in Table 1 shall be met during the test procedure, except:

a) for the INFLUENCE QUANTITY under investigation;

b) where local conditions of temperature and relative humidity are outside the STANDARD TEST
CONDITIONS. In this case, the tester shall demonstrate the validity of the test results.

4.3.2 Statistical fluctuations

At low AIR KERMA and AIR KERMA RATES, the magnitude of the statistical fluctuations pf the
instrument’s reading due to the random nature of the radiation alone may be a_sign|ficant
fractign of the VARIATION of the mean reading permitted in the test. A sufficient humber of
readings shall be taken to ensure that the mean value of such readings may be estimatefd with
sufficjent precision to demonstrate compliance or non-compliance with the test-requirements.
Table|2 provides guidance on the number of readings required to determine-true differences
betwegen two sets of instrument readings at the 95 % confidence level. The;number of readings,
n, required as a function of the percentage difference A of the MEAN values and the COEFF|CIENT
OF VARIATION, v, of the sets of readings (assumed to be equal for each.set) are listed.

Table 2 — Number of readings required to detectrue differences A
(95 % confidence level) between two sets of instrument readings

Number of readings required

n

COEFFICIENT OF VARIATION
v
b <0,5% 0,5 % 1% 2 % 3% 4% 5 Po
1% a 6 25 100 225 400 6Q0
2% a a 6 25 55 100 180
3% a a a 12 25 45 7P
4% a a a 6 15 25 4p
5% a a a a 9 16 2p

This tgble has been compiled on the assumption that the probability of stating that there is a difference wher there
is none and the probability of stating that there is no difference when there is one are both equal to 0,05.(In the
RATE mode, the interal between the readings shall be at least five times the 63 % RESPONSE TIME of the instrdment,
in order to ensure‘that the readings are statistically independent.

a2  Atlleast fivesrepeated readings shall be taken.

4.3.3 STABILIZATION TIME

The instrument shall be switched on for at least the STABILIZATION TIME quoted by the
manufacturer, before the start of the compliance test.

In addition, if the RADIATION DETECTOR is an IONIZATION CHAMBER, then it should be allowed to
attain thermal equilibrium with the environment and should have the polarizing voltage applied
for a period of time equal to or greater than the specified STABILIZATION TIME.
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4.3.4 Adjustments during test

Compliance tests shall be performed with the instrument ready for use, after the STABILIZATION
TIME and after making any necessary preliminary adjustments. During the tests, adjustments
may be repeated at intervals as long as they do not interfere with the effect to be verified. For
example, zero setting is not permitted during tests for measuring the LEAKAGE CURRENT.

4.3.5 Batteries

Compliance tests shall not be performed while the DOSIMETER indicates a low battery condition.

4.4 Genstruectionalrequirements—as—related-toperformanee
4.4.1 Components

If a DIAGNOSTIC DOSIMETER has several ranges or scales or if the DOSIMETER consists of several
compepnents, all ranges, scales and components shall be unmistakably and, ldnambigyously
identified.

Complliance with the constructional requirement on components shallbé-checked by inspgction.

4.4.2 Display
4.4.21 Units
The irldicated unit shall be that of the measuring quantity:)AIR KERMA, AIR KERMA LENGTH PRODUCT

or AIRIKERMA RATE, i.e. Gy, Gy-m or Gy/s respectively, possibly with Sl prefix, for example m
or u.

Compliance with the constructional requirement on components shall be checked by inspgction.

4.4.2.p Digital display

Digita] displays whose improper_function can result in non-perceptible faults (e.g., na light
emissfion from certain segments_of;a segment display) shall be provided with a means of rgliably
checkling their proper function:

Compliance with the constructional requirement on display shall be checked by inspection.

S

4.4.3 Indication.of battery condition

Battenly-operated DOSIMETERS shall be provided with a low battery indication for any bjattery
voltage belowrthe RATED RANGE.

Compliance with the constructional requirement on indication of battery condition shall be
checked by inspection.

4.4.4 Indication of polarizing voltage failure

DOSIMETERS intended for use with IONIZATION CHAMBERS shall be provided with a means of
indicating if the polarizing voltage does not meet the manufacturer's requirement for satisfactory
operation.

Compliance with the constructional requirement on polarizing voltage shall be checked by
inspection.
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4.4.5

Over-ranging

When testing for compliance with the requirement on over-ranging, it is not necessary to use
REFERENCE CONDITIONS.

The following requirements shall be fulfilled.

a) On all AIRKERMA RATE ranges, the DOSIMETER shall clearly indicate over-range when the full-
scale reading is exceeded, and shall remain indicating over-range for all AIR KERMA RATES
up to 1 Gyl/s.

Compliance shall be checked for each allowable combination of AIR KERMA RATE range and

D
RA
re

1)
2)

Cq
DH
by
cy
th

b) O
oV

Cq

exposing the relevant RADIATION DETECTOR untilthe display reads just below the stat

e
st
sh

c) O
o\
m

Cq

exposing the-relevant RADIATION DETECTOR to an AIR KERMA RATE of 10 % above the

RA

TrECTUN ASOSCVIDL'Y VVI.tI'I =] fuI’I’ Dde’U Ib'ddilly Uf 70 IIIGy/ID (o) I‘UDD, I:Iy b'}([JUDI.IIy t;lb' LT
DIATION DETECTOR in any suitable X-ray beam at the AIR KERMA RATE, for which the.d
bds just below the stated full scale, then proceeding to:

increase the AIR KERMA RATE slowly but continuously until the display shows over-|

increase the AIR KERMA RATE up to 1 Gy/s and 10 times the full scale redding, chq
that the display indicates over-range for each of these AIR KERMA RATES.

mpliance shall be checked for each allowable combination of AIRKERMA RATE rang
TECTOR ASSEMBLY with a full scale reading of more than 10 mGy/s as described abo
conducting an electrical test on the MEASURING ASSEMBLY “and verifying that, fi
rrents corresponding to AIR KERMA RATES of up to 1 Gy/s of 10 times the full scale re
b DOSIMETER clearly indicates an over-range condition.

n all AIR KERMA and AIR KERMA LENGTH PRODUCT ranges, the DOSIMETER shall clearly in
er-range when the full scale reading is exceeded.

mpliance shall be checked on each AIR KERMA and AIR KERMA LENGTH PRODUCT ran

ale. The irradiation should then be continued in AIR KERMA or AIR KERMA LENGTH PR
bps approximately equal to the display‘resolution for the range in use, until the d
ows over-range. An equivalent electrical test can be made on the MEASURING ASSEN

n all AIR KERMA and AIR KERMA LENGTHPRODUCT ranges, the DOSIMETER shall clearly in
er-range when the RATED RANGE of AIR KERMA RATE is exceeded, unless it is a
pasure AIR KERMA at an AIR KERMA RATE of at least:

1 Gy/s in the conventional diagnostic UNATTENUATED BEAM,;
10 mGy/s in the conventional diagnostic ATTENUATED BEAM,;
100 mGy/s inAhe*mammographic UNATTENUATED BEAM,;

500 mGy/s . in)the computed tomographic UNATTENUATED BEAM.
mplianceshall be checked on each AIR KERMA and AIR KERMA LENGTH PRODUCT ran

NGE and checking that the DOSIMETER clearly indicates an over-range condition.

d) Drtring any period of time when the DOSIMETER is inactive, for example following the
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RATED

reset

cedure. this state shall be indicated

Compliance with this constructional requirement shall be checked by inspection.

4.4.6

MEASURING ASSEMBLIES with multiple DETECTOR ASSEMBLIES

For MEASURING ASSEMBLIES displaying AIR KERMA or AIR KERMA RATE using multiple DETECTOR
ASSEMBLIES connected to a single display, it shall be clearly visible which INDICATED VALUES refer

to whi

ch DETECTOR ASSEMBLY.

Compliance with the constructional requirement on MEASURING ASSEMBLIES with multiple
DETECTOR ASSEMBLIES shall be checked by inspection.
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4.4.7 Radioactive STABILITY CHECK DEVICE

The half-life of the RADIONUCLIDE of a STABILITY CHECK DEVICE (if provided) shall be greater than
five years.

Compliance shall be checked by inspection.

4.5 UNCERTAINTY of measurement

When measurements of VARIATION are made to verify that equipment complies with specified

LIMITS OF VARIATION, the OVERALL UNCERTAINTY of these measurements of VARIATION should be
|eSS t\l nono fifth ofthao LI1naITO A N/ADIATIAN

a
T OTTC Tt T OT e CHvIT T O VIXINIIX T TOTNT

If this]is not possible and if the OVERALL UNCERTAINTY of the measurement is less than' one half
of thT LIMITS OF VARIATION, the OVERALL UNCERTAINTY of the measurement, made in the
compliance test procedures shall be taken into account in the evaluation of the_ eguipment junder
test by adding the OVERALL UNCERTAINTY to the LIMITS OF VARIATION allowed

If the ]OVERALL UNCERTAINTY exceeds one-fifth of the LIMITS OF VARIATION for any PERFORMANCE
CHARACTERISTIC, then this shall be stated.

In cage of DIAGNOSTIC DOSIMETERS, the OVERALL UNCERTAINTY. may be taken as the EXPANDED
UNCERTAINTY corresponding to a coverage probability of 95 %.(see IEC 60731:2011, Anngx A).

5 Ljmits of PERFORMANCE CHARACTERISTICS

5.1 Linearity

For AIR KERMA RATE measurements, Formula™(2) shall be fulfilled over the whole RATED RANGE
of AIR|[KERMA RATE:

Rmax_Rmin <0,02 (2)

Rmax"' Rmin

wherg
Rmax | is the maximum RESPONSE over the RATED RANGE of AIR KERMA RATE;
Rpin | is thesminimum RESPONSE.

Compliance with this performance requirement shall be checked by measuring the RESPONSE
reSUltuy frontthreminrtmtothemaxinrtnT RATED AR KERMA RATE; withmeastarentents-made

at AIR KERMA RATES in steps not greater than one order of magnitude.

5.2 Repeatability
5.2.1 General

When a measurement is repeated with the same DOSIMETER under unaltered conditions, the
COEFFICIENT OF VARIATION of the measurement shall not exceed the maximum value given in
Table 3 and Table 4.These requirements are generally valid for an AIR KERMA, AIR KERMA LENGTH
PRODUCT or AIR KERMA RATE which corresponds to approximately two-thirds of the full scale value
of analogue indications and a reading with a RESOLUTION of at least 0,25 % in the case of digital
displays.
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5.2.2 Repeatability in the ATTENUATED BEAM

Compliance with the requirements for repeatability in the ATTENUATED BEAM stated in Table 3
shall be checked by measuring the COEFFICIENT OF VARIATION near the lowest limit of the
EFFECTIVE RANGE of measurement for AIR KERMA, AIR KERMA RATE and AIR KERMA LENGTH PRODUCT
stated by the manufacturer. If this lower limit is below 10 uGy for AIR KERMA measurements
and/or below 1 uGy/s for AIR KERMA RATE measurements, additional tests shall be made at
10 uGy and 1 uGy/s respectively.

Table 3 — Maximum values for the COEFFICIENT OF VARIATION,
Vmax> fOr measurements in the attenuated beam

Quantity Range of measurement Maximum COEFFICIENT OF.VAR|ATION
(Vmax)
AIR KERMA, K K <10 pGy 0,166 7 x (16— K) %?
K 210 pGy N%
AIR KHRMA RATE, K K <1uGyls 1,210% (4,7 — 2 K) %P
K 21 uGy/s 3 %
AIR KERMA LENGTH PRODUCT, K-I® As specified by manufacturer 1%
2 Kin uGy.
b Klin uGy/s.
¢ Approximately 50 % of the RATED LENGTH should be irradiated.

5.2.3 Repeatability in the UNATTENUATED BEAM

Complliance with the requirements for repeatability in the UNATTENUATED BEAM stated in Table 4
shall be checked by measuring the COEEFICIENT OF VARIATION near the lowest limit pf the
EFFEQTIVE RANGE of measurement for AIRKERMA, AIR KERMA RATE and AIR KERMA LENGTH PRPDUCT
stated by the manufacturer. If this lower limit is below 1 000 uGy for AIR KERMA measurements
and/of below 100 uGy/s for AIR KERMA RATE measurements, additional tests shall be made at
1 000|uGy and 100 uGy/s respectively.

NOTE | The COEFFICIENT OF VARIATION is assumed to be determined from a set of at least 10 readings.

Table.4 - Maximum values for the COEFFICIENT OF VARIATION,
Vmax: fOr measurements in the unattenuated beam and mammography

Quantity Range of measurement Maximum COEFFICIENT OF VARIATION
(Vimax)
AIR KERNA,/K K <1000 uGy 0,166 7 x (16 — 0,01 K) %
=T ooy ™%
AIR KERMA RATE, K K <100 uGyls 1,11 x (4,7 — 0,02 K) %P
K 2100 uGy/s 3%
AIR KERMA LENGTH PRODUCT, K-/ ¢ As specified by manufacturer 1%
2  Kin uGy.
b K in uGyl/s.

¢ Approximately 50 % of the RATED LENGTH should be irradiated.
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5.3 RESOLUTION of reading

Within the whole EFFECTIVE RANGE OF INDICATED VALUES, the RESOLUTION of the reading shall be
less than or equal to 1 %.

Compliance with this performance requirement shall be checked by inspection.

5.4 STABILIZATION TIME

Fifteen minutes after switching on the instrument, the LIMITS OF VARIATION of RESPONSE shall be
within £2 % of the steady state value of the RESPONSE.

Complliance with this performance requirement shall be checked by determining the RESPONSE
of the| instrument under the same conditions as at calibration, 15 min, 30 min, 45:min apd 1 h
after fhe DOSIMETER has been switched on.

5.5 |Effect of pulsed radiation on AIR KERMA and AIR KERMA LENGTH PRODUCT
measurements

If the pOSIMETER is designed for AIR KERMA measurements in the conventional diagnostic|beam
(or AIR KERMA LENGTH PRODUCT measurements in the CT beam), the ' MEASURING ASSEMBLY shall
be able to indicate AIR KERMA (or AIR KERMA LENGTH PRODUCT) within the limits of error stated in
5.1, when a pulse of radiation of 1 ms duration and an AIR KERMA RATE of

— just below the maximum RATED AIR KERMA RATE is_jncident on each DETECTOR ASSEMBLY
stated as suitable for use in the conventional diagnestic UNATTENUATED BEAM,;

— jugt below the maximum RATED AIR KERMA RATE.is incident on each DETECTOR ASSEMBLY
stated as suitable for use in the conventional*diagnostic ATTENUATED BEAM,;

— jugt below the maximum RATED AIR KERMA RATE is incident on 50 % of each DETECTOR
ASSEMBLY stated as suitable for use in the CT UNATTENUATED BEAM.

Complliance with this performance requirement shall be checked by measuring the RESPONSE of
the DOSIMETER under the irradiation.€onditions defined above.

5.6 |Stability
5.6.1 Long term stability

For all RADIATION QUALITIES within the RATED RANGE, the LIMITS OF VARIATION of RESPONSE|when
the DETECTOR ASSEMBLY is irradiated in a reproducible field shall not be greater than +2,0 (% per
year.

Complliance with this performance requirement shall be checked by retaining a representative
MEASUYRING ASSEMBLY and DETECTOR ASSEMBLY(IES), stored under STANDARD TEST CONDIJIONS,
and in \/aofigafing their combined Inng term ofnhilify hy mal/ing measitrements-ndetrREEERENCE
CONDITIONS at one-month intervals over a period of not less than six months and then using
linear regression analysis to extrapolate these readings to obtain the change in RESPONSE over
one full year. It is permissible to perform the tests on the MEASURING and DETECTOR ASSEMBLIES
separately.
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5.6.2 Accumulated dose stability

After the complete DETECTOR ASSEMBLY has been uniformly irradiated at the conventional
diagnostic UNATTENUATED BEAM QUALITY of 70 kV to an accumulated AIR KERMA of 40 Gy, using
the maximum RATED field length for CT DETECTORS or the maximum RATED field size for all other
DETECTORS,

— the DOSIMETER shall still meet the requirements for LINEARITY given in 5.1, and

— the LIMITS OF VARIATION of RESPONSE of the DOSIMETER due to the effect of accumulated AIR
KERMA on the DETECTOR ASSEMBLY shall not be greater than 1,0 %.

This requirement shall be met for all DETECTOR ASSEMBLIES supplied with the DOSIMETER

Complliance with this performance requirement shall be checked by

— repeating the test for linearity given in 5.1, after delivering the specified aceumulated air
kerma to the DETECTOR ASSEMBLY, and

— measuring the RESPONSE of the DOSIMETER in a reproducible radiation\field at the RELEVANT
RHFERENCE RADIATION quality both before and after delivering the specified accumulated AIR
KHRMA to the DETECTOR ASSEMBLY in "measure” condition and noting-the difference. For this
test, irradiation conditions shall lie within the RATED RANGES given in Table 5.

5.7 Measurements with a radioactive STABILITY CHECK DEVICE

If a DQSIMETER has an associated radioactive STABILITY CHECK DEVICE which can be used {o test
its fupction and RESPONSE and if this STABILITY CHECK)DEVICE allows the DOSIMETER [to be
irradiated in a defined geometry and reproducibly preduces a certain MEASURED VALUE (check
indication or check time), these check values shall\be repeatable at constant air density ith a
COEFHICIENT OF VARIATION of less than 3 %.

Furthérmore, the INSTRUCTIONS FOR USE_sshall contain information which allows the check
indication or the check time to be determined for the respective date with an UNCERTAINTY of
less than £1,0 %.

Compliance with this performiance requirement shall be made by making repeated
meas{irements using the STABJLITY CHECK DEVICE according to the instructions given By the
manufacturer in the ACCOMPANYING DOCUMENTS. The DETECTOR and STABILITY CHECK DEVICE shall
be separated and set-upsagain between measurements.

NOTE | The COEFFICIENT OF VARIATION is assumed to be determined from a set of at least 10 readings.
6 L|mITS OF VARIATION for effects of INFLUENCE QUANTITIES

6.1 General

The LIMITS OF VARIATION =L due to the effects of INFLUENCE QUANTITIES are summarized in
Table 5. For any change of an INFLUENCE QUANTITY within its RATED RANGE, the change of the
DOSIMETERS RESPONSE shall not be greater than the values in column 4 of Table 5.

6.2 Energy dependence of RESPONSE

A DIAGNOSTIC DOSIMETER may have several different RATED RANGES for photon energy (see items
a)to e) in Table 5). Over each of these RATED RANGES, the LIMITS OF VARIATION of RESPONSE with
changes in RADIATION QUALITY shall not be greater than those given in Table 5.
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Compliance with the requirement on the VARIATION of the instruments RESPONSE with RADIATION
QUALITY shall be measured under the same irradiation conditions as for calibration. For each
energy range for which the DETECTOR under test is designed, at least the RADIATION QUALITIES
listed below as a minimum shall be used, covering the whole stated RATED RANGE:

— for the conventional diagnostic range, those with 50 kV, 70 kV, 100 kV, 150 kV X-ray TUBE
VOLTAGE;

— for mammography, the reference point and the minimum and maximum of the rated range;

— for the CT range, those with 100 kV, 120 kV and 150 kV;
— for copper-filtered beams, those with 50 kV, 70 kV and 100 kV.

For these tests the qualities stated in Table 5 shall be used.
Table 5 — LIMITS OF VARIATION for the effects of INFLUENCE QUANTITIES
INFLUENCE QUANTITY MINIMUM RATED RANGE REFERENCE CONDITIONS LIMITS OF | Subg¢lause
VARIATION
L
X-RAY TUBE
RADIATION QUALITY VOLTAGE and qualities
a) Conpventional diagnostic Rgagvtct)olggg k1\(/) X 70 kW +5 9
UNATTENUATED BEAM IEC 61267 RQR 5 xIEC 61267
. . . 50 to 150 kV
b) Conventional diagnostic 70 kV
RQA 3 to RQA 10 x 5 %
ATTENUATED BEAM IEC 61267 RQA 5 x IEC 61267
c) Mafnmography As stated by the As stated by the +5 9,
UNATTENUATED BEAM? manufacturer® manufacturer® -
100 to 150 kV 4.2
RQR 8 to RQR- 10 %
IEC 61267
100 to(150 kV 120 KV
d) COMPUTED TOMOGRAPHY RQT.8 to"RQT 10 x 5 %
EC 61267 RQT 9 x IEC 61267
100 to 120 kV
RQA 5 to RQA 9 x
IEC 61267
50 to 100 kV 70 KV
e) Copper-filtered beams RQC3 to RQC 8 x 5 %
IEC 61267 RQC 5 x IEC 61267
AIR KERMA RATE
(in the case of AIR’KERMA As stated by the As at calibration 2 % 6.3
manufacturer
measyrements)
Incideheetof radiation
— non-CT detectors t5°¢ Reference direction +3 % 6.4.1
— CT DETECTORS +180°d +3 % 6.4.2
Operating voltage
Mains -15 % to +10 % Nominal voltage® 2 % 6.5
) As stated by the
Batteries manufacturer
Air pressure 80,0 kPa to 106,0 kPa 101,3 kPa +2 % 6.6
Air pressure o .
EQUILIBRATION TIME +10,0 % Atmospheric pressure <20s 6.7
Temperature +15 °C to +35 °C +20 °C
+3 % 6.8
Relative humidity < 80 % (maximum 20 g/m?3) 50 %
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INFLUENCE QUANTITY MINIMUM RATED RANGE REFERENCE CONDITIONS LIMITS OF | Subclause
VARIATION
L
Electromagnetic As in IEC 61000-4 Without any disturbance +5 % 6.9
compatibility
Minimum: as stated by the
. . manufacturer . . o
Field size Maximum: not less than As at calibration +3 % 6.10
35cm x 35 cm

A beryllium window is assumed.

b R ABATHON—QUALITES—Used—in—mammocraphyv—can—be—-based—on—differentcombinations—ofX-RA

FUBE-anode

¢ Frpm the normal direction of incidence.

In the plane perpendicular to the DETECTOR.

¢ Thle nominal voltage need not be a single value but can be expressed as a range.

mdterials (e.g., W, Mo, Rh) and fiItrationsr(efg., Al, Mo, Rh, Pd, Ag). Each such combination may have, i{s own
RA[FED RANGE. If applicable, established radiation qualities should be used as defined in IEC 61267.

6.3 |AIR KERMA RATE dependence of AIR KERMA and AIR KERMA LENGTH PRODUCT
measurements

For AIR KERMA (and AIR KERMA LENGTH PRODUCT) measuremeénts, Formula (3) shall
over the whole RATED RANGE of AIR KERMA RATE:

Rmax_Rmin <0.02

Rmax"' Rmin

wherg

Rmax | is the maximum RESPONSE(over the RATED RANGE of AIR KERMA RATE;

R is the minimum RESPONSE.

min

be fylfilled

3)

Compliance with this perfoermance requirement shall be checked by measuring the AIR KERMA

(or Al
AIR KB
order

appro
electr

6.4

RMA RATE, with-measurements made at AIR KERMA RATES in steps not greater tha

cal test.on the MEASURING ASSEMBLY.

Dependence of DETECTOR RESPONSE on angle of incidence of radiation

R KERMA LENGTH-RRODUCT) RESPONSE resulting from the minimum to the maximum RATED

n one

of magnitdde. The AIR KERMA (or AIR KERMA LENGTH PRODUCT) applied shall bg kept
kimately-constant, by varying the irradiation time. It is permissible to make an equi

valent

6.4.1

Non-CT detectors

For non-CT detectors, the LIMITS OF VARIATION of RESPONSE due to a change in the angle of
incidence within the RATED RANGE from the normal direction of incidence shall not be greater
than those given in Table 5.

Compliance with this performance requirement shall be checked by measuring the RESPONSE of
the DOSIMETER with the DETECTOR of the instrument tilted by the maximum and minimum RATED
value in two perpendicular directions from a position with the axis perpendicular to the axis of
the beam.
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6.4.2 CT DETECTORS

For CT DETECTORS, the LIMITS OF VARIATION of RESPONSE due to a change in the angle of
incidence within the RATED RANGE in the plane perpendicular to the DETECTOR axis shall not be
greater than those given in Table 5.

Compliance shall be checked in a RQT-8 x IEC 61267 or RQA-8 x IEC 61267 ATTENUATED BEAM
of width 30 % of the RATED LENGTH centred on the RATED LENGTH.

6.5 Operating voltage
6.5.1 —Mains-operated-DOSIMEFERS

For mains-operated DOSIMETERS, the LIMIT OF VARIATION of RESPONSE due to VARIATION pf the
operating voltage between +10 % and —15 % of the nominal voltage shall not be'greatef than
the limit stated in Table 5, over the RATED RANGE of mains voltage stated by the manufacfurer.

Complliance with this performance requirement shall be checked by taking.two sets of regdings
with the voltage of the AC power supply adjusted to the upper and lower boundaries pf the
RATEO RANGE of operating voltage stated by the manufacturer and compared with a refdrence
set offreadings at nominal operating voltage.

A radloactive check source may be used when carrying out these measurements.

6.5.2 Battery-operated DOSIMETERS

For thtery-operated DOSIMETERS, a low battery condition shall be indicated if the instrument is
operating when the battery voltage is outside the RATED RANGE stated by the manufacturer| Over
this RATED RANGE of battery voltage, the LIMIT.@©F VARIATION of RESPONSE shall not be gfeater
than the limit stated in Table 5.

Compliance with this performance requirement shall be checked as follows: the refgrence
reading shall be taken with a set of fresh batteries of the type specified by the manufacturer. In
additipn, a set of used batteries, which are just spent enough to cause the low battery indigation
to show, shall be fitted and a<setond set of readings shall be taken and compared with the
refergnce reading.

A radloactive check solirce may be used when carrying out these measurements.

6.5.3 Mains rechargeable, battery-operated DOSIMETERS

For mains rechargeable, battery-operated DOSIMETERS, in addition to the requiremerjts on
battery-powered DOSIMETERS, the LIMIT OF VARIATION of RESPONSE shall not be greater than the
limit stated-in Table 5 when the DOSIMETER is operated under the following conditions:

— mains disconnected, battery fresh;
— mains connected, battery fresh;
— mains connected, battery low.

Compliance with this performance requirement shall be checked as follows: the reference
reading shall be taken with the mains disconnected and a set of fresh batteries of the type
specified by the manufacturer. The mains shall then be connected, and a second set of readings
taken and compared with the reference reading. Finally, a set of used batteries, which are just
spent enough to cause the low battery indication to show, shall be fitted and, with the mains
connected, a third set of readings shall be taken and compared with the reference reading.

A radioactive check source may be used when carrying out these measurements.
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6.6

Air pressure

The LIMITS OF VARIATION of RESPONSE shall not be greater than those given in Table 5 when the
air pressure changes over its RATED RANGE. If the RADIATION DETECTOR iS @ VENTED IONIZATION
CHAMBER, it is permissible for the MEASURED VALUE to be corrected for air density, either by
manual calculation or automatically by the instrument, before this requirement is met.

Compliance with this performance requirement shall be checked by making measurements at
an ambient air pressure of 80,0 kPa and 106 kPa and comparing these measurements with
those for the reference air pressure of 101,3 kPa. For VENTED IONIZATION CHAMBERS, all readings
shall be corrected for air density before this comparison is made.
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oactive check source may be used when carrying out these measurements.

Air pressure EQUILIBRATION TIME of the RADIATION DETECTOR

RESPONSE of the RADIATION DETECTOR is influenced by air density, the 90-% EQUILIBR
pr pressure differences (sudden change of air pressure of 10 % within the RATED #§
ssure) between the exterior and interior of the RADIATION DETECTOR shall not be g
hat given in Table 5.

iance with this performance requirement shall be checKed by irradiating the DET
BLY at constant AIR KERMA RATE, then monitoring the €hange with time of the ele
from the DETECTOR ASSEMBLY when the DETECTOR ASSEMBLY is subjected to a s
e in air pressure of between 8 % and 12 %. The-test shall be carried out for pre
es in both directions.

DSIMETERS measuring AIR KERMA only, an alternative test method is permitted, as fo
¥ KERMA measurement of less than 1 s.duration shall be made and recorded. A s
e in air pressure of between 8 % and. 12" % shall then be made, followed by a seco
measurement 20 s after the pressuire change. The second measurement correct
hange in air density due to the\*¢hange of pressure shall be compared to th
irement. The test shall be carried out for pressure changes in both directions.

oactive check source may be used when carrying out these measurements.

Temperature and.humidity

The LIMITS OF VARIATION of the DOSIMETER’s RESPONSE shall not be greater than the value
in Table 5, for all.possible temperature and humidity conditions within the RATED RANG
tempgrature and‘humidity (absolute humidity not to exceed 20 g/m3). If the RADIATION DET
is a VENTED IONIZATION CHAMBER, it is permissible for the MEASURED VALUE to be correct
the air density, either by manual calculation or automatically by the instrument, befor

requi

ment is met.
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Compliance with this performance requirement shall be checked by carrying out the following
test. The DOSIMETER shall be exposed to varying temperature and air humidity. At least four
measurements shall be performed, one under each of the climatic conditions stated in Table 6.

Table 6 — Climatic conditions

Temperature Relative humidity Absolute humidity
°C % g/m?3
20,0 50 8,5
15,0 80 11,5
26,5 80 20,0
35,0 50 20,0
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For VENTED IONIZATION CHAMBERS, all readings shall be corrected for air density before this
comparison is made.

The DIAGNOSTIC DOSIMETER shall be exposed to each different temperature and humidity
condition for at least 24 h before the instrument is tested.

A radioactive check source may be used when carrying out these measurements.

6.9 Electromagnetic compatibility

NOTE 1 The "complete equipment” means the MEASURING ASSEMBLY connected to a DETECTOR ASSEMBLY of a type

customgrity suppted-withr e MEASURING ASSEMBLY:

NOTE 2 A suitable overall STABILITY CHECK DEVICE can be fitted to the DETECTOR ASSEMBLY to produce g signal
currenf]lduring these measurements.

6.9.1 ELECTROSTATIC DISCHARGE

The maximum spurious indications (both transient and permanent) of the display or data ¢utput
due tg ELECTROSTATIC DISCHARGE shall be less than the limits given in Table 5.

Compliance with this performance requirement shall be checked by observing and recording
the ingdications of the display and any data output terminals whife discharging a suitable test
generptor as described in IEC 61000-4-2:2008 at least five times'to those various external parts
of thelcomplete equipment which may be touched by the opérator during a normal measurgment
(i.e. nlot to those parts of the CHAMBER and MEASURING,ASSEMBLY that are normally exposed in
the radiation beam), when the instrument is set to the imeasure" condition on its most sensitive
range| (if the ranges are selectable). The ELECTROSTATIC DISCHARGE shall be equivalent fo that
from @ capacitor of 150 pF charged to a voltagetof 6 kV and discharged through a resigtor of
330 (4 (severity level 3 for contact dischargezas described in IEC 61000-4-2:2008). (When
instruments with insulated surfaces are testéd; the air discharge method with a voltage of 8 kV
(sevelity level 3) shall be used.

A complete "latch-up" of the MEASURING ASSEMBLY which would not lead to an incorrect AIR
KERMA, AIR KERMA LENGTH PRODUGT Of AIR KERMA RATE value being indicated is allowed.

6.9.2 Radiated electromagnetic fields

The maximum spurious-indications (both transient and permanent) of the display or data ¢utput
terminals due to elegtromagnetic fields shall be less than the limits given in Table 5.

Compliance with/this performance requirement shall be checked by observing and recording
the inflications_of the display and any data output terminals with the DOSIMETER set to thqg most
sensilive range (if the ranges are selectable), while measurements are performed, both with
and without'the presence of the radio-frequency field around the complete equipment.

The electromagnetic field strength shall be 3 V/m in the frequency range of 80 MHz to 1 GHz
in steps of 1 % (severity level 2 as described in IEC 61000-4-3:2020). To reduce the amount of
measurements needed to show compliance with this requirement, tests at frequencies 80 MHz,
90 MHz, 100 MHz, 110 MHz, 120 MHz, 130 MHz, 140 MHz, 150 MHz, 160 MHz, 180 MHz,
200 MHz, 220 MHz, 240 MHz, 260 MHz, 290 MHz, 320 MHz, 350 MHz, 380 MHz, 420 MHz,
460 MHz, 510 MHz, 560 MHz, 620 MHz, 680 MHz, 750 MHz, 820 MHz, 900 MHz and
1 000 MHz with a field strength of 10 V/m may be performed in one orientation only. If any
change of the RESPONSE greater than one-third of the limits given in Table 5 is observed at one
of these given frequencies, additional tests in the range of £+5 % around this frequency in steps
of 1 % and with a field strength of 3 V/m shall be carried out with the DOSIMETER in all three
orientations as described in IEC 61000-4-3:2020. For battery-operated instruments, for which
the requirements of 6.9.3 and 6.9.4 do not apply, tests at 27 MHz shall also be performed.
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6.9.3 CONDUCTED DISTURBANCES induced by bursts and radio frequencies

The maximum spurious indications (both transient and permanent) of the display or data output
terminals due to CONDUCTED DISTURBANCES induced by bursts and radio frequencies shall be
less than the limits given in Table 5.

For mains-operated instruments, compliance shall be checked by observing and recording the
indications of the display and any data output terminals while measurements are performed on
the most sensitive range (if the ranges are selectable), both with and without the presence of
CONDUCTED DISTURBANCES induced by bursts (according to IEC 61000-4-4) and CONDUCTED

DISTURBANCES induced by radio-frequency fields (according to IEC 61000-4-6). The severity
level shall _in baoth cases he level 3 as described in these standards

A complete "latch-up" of the MEASURING ASSEMBLY which would not lead to an jn€orrect AIR
KERMA, AIR KERMA LENGTH PRODUCT or AIR KERMA RATE value being indicated is allowed.

6.9.4 Voltage dips, short interruptions and voltage VARIATIONS

The maximum spurious indications (both transient and permanent) of the\display or data ¢utput
terminals due to voltage dips, short interruptions and voltage VARIATIONS shall be less than the
limits [given in Table 5.

For mains-operated instruments, compliance with this perfermance requirement shall be
checked by observing and recording the indications of the,display and any data output terminals
while \|measurements are performed on the most sengsitive range, both with and without the
presehce of conducted disturbances induced by voltage dips, short interruptions and veltage
VARIAFIONS as described in IEC 61000-4-11.

6.10 |Field size

For all non-CT detectors, the ACCOMPANYING DOCUMENTS shall state the RATED RANGE of field
sizes.|Over this RATED RANGE, the LIMIT'OF VARIATION of RESPONSE shall not be greater than the
valuelgiven in Table 5. The maximunmRATED field size shall not be less than 35 cm x 35 ¢m.

Complliance with this performance requirement shall be checked by measuring the percentage
VARIATION in the electrical signal from the DETECTOR ASSEMBLY caused by changing the field size
from |fts REFERENCE VALUE to its minimum and maximum RATED values, after making any
corregtions necessary forthe change in AIR KERMA RATE with varying field size.

6.11 |EFFECTIVE LtENGTH and spatial uniformity of RESPONSE of CT DOSIMETERS

Over the RATED.LENGTH, the spatial uniformity of RESPONSE shall not vary by more than £8 %.

In additien, the manufacturer shall declare the EFFECTIVE LENGTH of the DETECTOR.

Compliance with this performance requirement shall be checked by employing a reproducible
radiation slit field, defined by a lead diaphragm, of width not more than 2 mm and of length
(perpendicular to the DETECTOR axis) sufficient to cover the diameter of the DETECTOR.

Commencing with the field centred at 5 cm outside the active volume at the end opposite the
connectors and from the marking that indicates the limit of the RATED LENGTH of the DETECTOR,
measure the RESPONSE several times for each position of the DETECTOR as the DETECTOR is
progressively moved under the diaphragm at intervals equal to 2,5 % of the RATED LENGTH of
the DETECTOR. Repeat these measurements across the entire RATED LENGTH of the DETECTOR
and 5 cm beyond the second marker that indicates the limit of the RATED LENGTH. The EFFECTIVE
LENGTH to be quoted is the full-width-half-maximum of the plot of RESPONSE against distance
along the DETECTOR axis.
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7 Marking

7.1

DETECTOR ASSEMBLY

The DETECTOR shall be provided with the following permanently affixed and clearly legible
markings:

Complliance shall be checked by inspection.

7.2

The MEASURING ASSEMBLY shall be provided with the following permanently affixed and d
legible¢ markings:

Any graphical symbols used shall be in“accordance with IEC 60417.

Compliance shall be checked bycinspection.

7.3

The radioactive STABILITY CHECK DEVICE shall be provided with the following permanently 3
and clearly legible markings:

indication of origin, i.e. name and/or trade-mark of the manufacturer or supplier responsible
for ensuring that the DETECTOR ASSEMBLY complies with this document;

REFERENCE POINT of the RADIATION DETECTOR;

type number and serial nhumber, to enable the relation between separated parts of the

ingtrument, as specified in the ACCOMPANYING DOCUMENTS, to be recognized;
fof CT DETECTORS, limits of the EFFECTIVE LENGTH shall be clearly marked.

indlication of origin, i.e. name and/or trademark of the manufacturer or supplier respo
fof ensuring that the MEASURING ASSEMBLY complies with-this document;

type number and serial number, to enable the relation between separated parts
ingtrument, as specified in the ACCOMPANYING DOGUMENTS, to be recognized;

rajed mains supply potential or potentials and rated mains supply frequency or freque
refluired so that the performance of the instrument complies with Clause 5 and Claus

fof battery-operated DOSIMETERS, type of:batteries required so that the performance
ingtrument complies with Clause 5 and«Clause 6.

infernationaldrefoil symbol on the surface of the carrying case and on the accessible s
ofthe device immediately surrounding the source;

n
d

MEASURING ASSEMBLY

Radioactive STABILITY CHECK DEVICE

learly

nsible
bf the
ncies

e 6;
of the

ffixed

irface

jme and ACTIVITY of the RADIONUCLIDE;

tenfor which the stated AcTIVITY of the source is npplirahlp;

type number and serial number of the device, to enable the relation between separated parts
of the instrument, as specified in the ACCOMPANYING DOCUMENTS, to be recognized.

Markings can be required by relevant national and international legislation.

Compliance shall be checked by inspection.

8 ACCOMPANYING DOCUMENTS

The manufacturer shall provide adequate information describing the correct use of the
instrument.

In general, the ACCOMPANYING DOCUMENTS shall comply with IEC 61187.
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The ACCOMPANYING DOCUMENTS shall contain a description of the DIAGNOSTIC DOSIMETER,

includ

ing its type number and manufacturer.

In addition, the ACCOMPANYING DOCUMENTS shall contain the following information applicable to
each type of DETECTOR ASSEMBLY supplied:

— dimensions of DETECTOR(S) and construction (a diagram is considered to be useful);

— RATED RANGE OF USE for X-RAY TUBE VOLTAGE/RADIATION QUALITY;

— da

ta giving typical dependence of RESPONSE on RADIATION QUALITY;
sition of REFERENCE POINT of DETECTOR;

- re

— maximum RATED AIR KERMA RATE and AIR KERMA per pulse;

— EA
— RA
— RA
— RA
— RA

— RA
b4

re

gr
an

- ta

— handling of radioactive or electric STABILITY CHECK DEVICE (if necessary);

- ta
AQ

— wh

RADIATION DETECTOR will cause'its RESPONSE to change due to backscatter;

- a
sh
- a
QU
- fo
no
su

- fo

erence direction of incident radiation;

FECTIVE RANGES of measurement and RESOLUTION in Sl units;
TED RANGE OF USE for atmospheric pressure;

TED RANGE OF USE for angle of incidence of radiation;

TED RANGE OF USE for temperature;

TED RANGE OF USE for air humidity;

TED RANGE OF USE for operating voltage and, for battery-0perated instruments, t
ttery life;

TED RANGE OF USE for field sizes; furthermore, ¢he” ACCOMPANYING DOCUMENTS
commend that measurements are conducted only) with a field size of at least 1
pater than the minimum RATED field size, because of the discrepancies between th
d radiation fields that are typical of diagnostic\X-ray equipment;

ble, diagram or formula for air density corgection (if required);

ble or formula for VARIATION of check indication or check time, as a result of decr
TIVITY of radioactive source (if neécessary);

en applicable, a warning that introduction of material other than free air behin

varning that, on AIR KERMA ranges, maximum RATED AIR KERMA RATE or AIR KERMA per
ould not be exceedéd;

warning that the_instrument shall not be used for dose measurements at RAD

tice reading as follows: "Warning — This instrument will not display negative readin
re to.aceumulate a positive reading before attempting to measure the instrument d

non-CT detectors, those parts of DETECTOR ASSEMBLY that need to be uniformly irra

ALITIES significantly different from those specified in the ACCOMPANYING DOCUMENTS;

ypical

shall
0 mm
b light

pased
d the
pulse

ATION

DOSIMETERS that cannot display either negative readings or negative drift, a wgrning

s. Be
ift";
diated

to

aire-tha correct RESRPONSE:
gH-e—+th = e O

— for CT DETECTORS, the limits on RATED LENGTH, EFFECTIVE LENGTH of the DETECTOR and

un

iformity of RESPONSE over RATED LENGTH;

— for ionization chambers, statement if air density correction is applied;

— the manufacturer shall state the REFERENCE VALUES and STANDARD TEST VALUES in the
INSTRUCTIONS FOR USE or in the test sheets.

Comp

liance shall be checked by inspection.
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COMBINED STANDARD UNCERTAINTY

for dosimeter performance

The COMBINED STANDARD UNCERTAINTY for the performance of a hypothetical dosimeter operating
at the maximum limits of PERFORMANCE CHARACTERISTICS according to Clause 5 and LIMITS OF
VARIATION L for the effects of INFLUENCE QUANTITIES according to Table 5 was estimated. The
uncertainty components and the results are shown in Table A.1.

TatJIe A.1 — Estimation of COMBINED STANDARD UNCERTAINTY for dosimeter perforima

nce
PERFORMANCE CHARACTERISTIC Subclause Relative STANDARD UNCERTAIN[TY?
Yo
Calibrption factor® +2,89
Linearity 5.1 +1,15
Repedtability 5.2 +0,58
REsoyuTION of reading 53 +0,58
STABIJIZATION TIME 54 +1,15
Long term stability 5.6.1 +1,15
Accunjulated dose stability 5.6.2 +0,58
RADIATION QUALITY 6.2 +2,89
AIR KERMA RATE 6-3 +1,15
Incidepce of radiation 6.4 1,73
Operating voltage 6.5 +1,15
Air prgssure 6.6 +1,15
Tempgrature and humidity 6.8 +1,73
Electromagnetic compatibility 6.9 +2,89
Field gize 6.10 1,73
COMBINED STANDARD UNCERTAINTY 16,6

2 Re
DI
dig

b Alf

lative STANDARD UNCERTAINTY assuming that there is no additional information about the PROBA
TRIBUTION of the PERFORMANCE CHARACTERISTIC within the allowed interval other than it has an u
tribution, i.e~0y577 L for symmetric limits.

hough no\requirement on the accuracy of the calibration factor is laid down in this document, a ma

ertjor of thie-¢alibration factor is included here and assumed to be +5 %. A uniform distribution is also ass|

BILITY
hiform

imum
umed.
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D’IONISATION ET/OU A DETECTEURS SEMICONDUCTEURS UTILISES

EN IMAGERIE DE DIAGNOSTIC A RAYONNEMENT X

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation~can
de |'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour o
faveriser la coopération internationale pour toutes les questions de normalisation dans le§ domai
I'élgctricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes, internati
des| Spécifications techniques, des Rapports techniques, des Spécifications accessibles aufpublic (PAS
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée & des,comités d'étud
trayaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organi
intgrnationales, gouvernementales et non gouvernementales, en liaison avec I'lECy participent égalem
trajaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), sel
conditions fixées par accord entre les deux organisations.

Les| décisions ou accords officiels de 'lEC concernant les questions techniques'représentent, dans la me
posisible, un accord international sur les sujets étudiés, étant donné que les’Camités nationaux de I'l[EC int4
sonft représentés dans chaque comité d’études.

Les| Publications de 'lEC se présentent sous la forme de recommandations internationales et sont 3
comme telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin qu
s'agsure de I'exactitude du contenu technique de ses publicatians;*I'lEC ne peut pas étre tenue respons
I'éventuelle mauvaise utilisation ou interprétation qui en est faite¥par un quelconque utilisateur final.

Danjs le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans {
mesgure possible, a appliquer de facon transparente les Rublications de 'lEC dans leurs publications nat
et fégionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationg
réglonales correspondantes doivent étre indiquéesxeén‘termes clairs dans ces dernieres.

L'IHC elle-méme ne fournit aucune attestation.de conformité. Des organismes de certification indép¢g
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marq
confformité de I'lEC. L’IEC n'est responsableid'aucun des services effectués par les organismes de certi
ind¢pendants.

Toys les utilisateurs doivent s'assureriqu'ils sont en possession de la derniére édition de cette publicatio

Audune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cpmpris ses experts particuliers’et les membres de ses comités d'études et des Comités nationaux d
poUyr tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de ¢
natire que ce soit, directe.owindirecte, ou pour supporter les colts (y compris les frais de justice) et les dé
dédoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication d
ou fu crédit qui lui est accordé.

L'aftention est atfiree sur les références normatives citées dans cette publication. L'utilisation de publi
réfdrencées esi\obligatoire pour une application correcte de la présente publication.

L’aftention_est-attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'd
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dro|ts de"brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces dioits de

propriété:-A la date de publication du présent document, I'lEC n’a regu aucune déclaration relative a de
de prevets, qui pourraient étre exigés pour la mise en ceuvre du présent document. Toutefois, il est rapp

b droits
Plé aux

responsables de cette mise en ceuvre qu’il ne s’agit peut-étre pas des informations les plus recentes, qui peuvent
étre obtenues dans la base de données disponible a I’adresse https://patents.iec.ch. L'IEC ne saurait étre tenue

pour responsable de ne pas avoir identifié de tels droits de brevets.

L’IEC 61674 a été établie par le sous-comité 62C: Equipements médicaux, logiciels et systémes
pour la radiothérapie, la médecine nucléaire et la radiodosimétrie, du comité d'études 62 de
I'lEC: Equipement médical, logiciels et systemes médicaux. Il s’agit d’'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition de I'lEC 61674 parue en 2012.
Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

c)
d)

e)

Le texte de cette Norme internationale est issu des documents suivants:

pour la mammographie, le fabricant spécifie la VALEUR DE REFERENCE pour la QUALITE DE
RAYONNEMENT;

pour la mammographie, le fabricant fournit le DOMAINE ASSIGNE MINIMAL des QUALITES DE
RAYONNEMENT pour I'essai de conformité pour la DEPENDANCE DE LA REPONSE EN ENERGIE;

I’essai de conformité pour les affichages analogiques a été supprimé;

les essais de conformité relatifs a la remise a zéro dans les plages, a I'effet du courant de
fuite et aux pertes de recombinaison ont été supprimés. Ces essais sont déja couverts par
I'essaide linéarité et ne peuvent pas otre réalisés sur les dielnnei’rifc madernes | 'estimation

dg 'INCERTITUDE NORMALISEE COMBINEE a été modifiée en conséquence;

I'elssai de conformité pour les dosimétres fonctionnant sur batterie rechargeable par le
réseau a été mis a jour pour les dispositifs modernes.

Projet Rapport de vote
62C/909/FDIS 62C/913/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote|ayant

about| a son approbation.

La lanjgue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce ddcument a été rédigé selon les DirectivesdSO/IEC, Partie 2, il a été développé selpn les
Direcfives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles| sous
www.lec.ch/members_experts/refdocs. Les\ principaux types de documents développgs par

I'lEC $ont décrits plus en détail sous wwW:iec.ch/publications.

Dans |e présent document, les caractéres d’'imprimerie suivants sont utilisés:

exigences et définitions: caraeteres romains.

modalités d’essais: caractéres italiques.

indications de nature informative qui apparaissent hors des tableaux, comme les notes, les exempleg et les

références: petits caractéres romains. Le texte normatif & l'intérieur des tableaux est également en petits
cafactéres romains,

TERMES DEFRINIS A L'ARTICLE 3 DE U’ IEC 60601-1:2005, L'IEC 60601-1:2005/AMD1:2012 et

L'lIEC 6060131:2005/AMD2:2020, DE LA PRESENTE NORME PARTICULIERE OU COMME SIGNALE:
PHTITESMAJUSCULES.

I’Article 7 des Directives ISO/IEC, Partie 2:2021. Pour les besoins du présent document:

"devoir" mis au présent de I'indicatif signifie que la satisfaction a une exigence ou a un essai
est impérative pour la conformité au présent document;

"il convient/il est recommandé" signifie que la satisfaction a une exigence ou a un essai est
recommandée mais n’est pas obligatoire pour la conformité au présent document;

"pouvoir" mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour
satisfaire a une exigence ou a un essai.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données relatives au
document recherché. A cette date, le document sera

e reconduit;

e supprimeé; ou

e révisé.
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INTRODUCTION

Le radiodiagnostic fournit le plus important apport de RAYONNEMENT IONISANT provoqué par
I'homme auquel le public est exposé. La réduction de I'exposition regue par les PATIENTS lors
des examens radiologiques médicaux est donc devenue ces derniéres années une question
centrale. La dose regue par le PATIENT est réduite le plus possible lorsque la qualité de I'image
et le débit de dose de rayonnement de l'appareil produisant le rayonnement X sont
correctement réglés. Ces réglages exigent de réaliser le mesurage habituel du KERMA DANS
L'AIR, du PRODUIT KERMA DANS L’AIR LONGUEUR et/ou du DEBIT DE KERMA DANS L’AIR avec
exactitude. Les appareils concernés par le présent document jouent un rbdle essentiel pour
atteindre I'exactitude exigée. Il est important que les DOSIMETRES utilisés pour les mesurages
de ré o ' Tte rsta i '

spéciales énoncées dans le présent document.
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APPAREILS ELECTROMEDICAUX — DOSIMETRES A CHAMBRES
D’IONISATION ET/OU A DETECTEURS SEMICONDUCTEURS UTILISES
EN IMAGERIE DE DIAGNOSTIC A RAYONNEMENT X

1 Domaine d’application et objet

1.1 Domaine d'application

Le présent document spécifie les exigences de performance, et quelques exigencgs de
constfuction associées, des DOSIMETRES DE RADIODIAGNOSTIC destinés au mesuragésdu KERMA
DANS L'AIR, du PRODUIT KERMA DANS L’AIR LONGUEUR ou du DEBIT DE KERMA DANS L’AIR, dars des
champs de rayonnement de photons utilisés en imagerie médicale a rayonnement X, telle que
la RADIOGRAPHIE, la RADIOSCOPIE et la TOMODENSITOMETRIE (CT), pour des\RAYONNEMENTS X
dont Ies potentiels se situent dans la plage comprise entre 20 kV et 150 kV.

Le présent document est applicable a la performance des DOSIMETRES'@ CHAMBRES D’IONIJATION
OUVERTES et/ou a DETECTEURS SEMICONDUCTEURS utilisés en- imagerie de diagnosgtic a
rayonhement X.

1.2 |Objet
Le prg¢sent document a pour objet:

a) d'e¢tablir des exigences pour un niveau satisfaisant de performance des DOSIMETRES DE
RADIODIAGNOSTIC; et

b) dg normaliser les méthodes pour déterminer la conformité a ce niveau de performande.

Le pnésent document ne s’applique_pas aux aspects de sécurité des DOSIMETRES. Les
DOSIMETRES DE RADIODIAGNOSTIC couverts par le présent document ne sont pas destinés  étre
utilisés dans P’ENVIRONNEMENT DU PATIENT et, par conséquent, les exigences de sdcurité
électr|que applicables sont conténues dans I'lEC 61010-1.

2 Reéférences normatives

Les dpcuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou [partie
de lelr contenu;“des exigences du présent document. Pour les références datées, |seule
I'éditipn citée(s'applique. Pour les références non datées, la derniére édition du document de
référJnce stapplique (y compris les éventuels amendements).

IEC 6P437, Symboles graphiques _utilisables sur le matériel, disponible |sous:
<http://www.graphical-symbols.info/equipment>

IEC TR 60788:2004, Medical electrical equipment — Glossary of defined terms (disponible en
anglais seulement)

IEC 61000-4 (toutes les parties), Compatibilité électromagnétique (CEM) — Partie 4:
Techniques d'essai et de mesure

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'essai
et de mesure — Essai d'immunité aux décharges électrostatiques

IEC 61000-4-3:2020, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'essai
et de mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquences
radioélectriques
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IEC 61000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’essai et de
mesure — Essais d’immunité aux transitoires électriques rapides en salves

IEC 61000-4-6, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d’essai et de
mesure — Immunité aux perturbations conduites, induites par les champs radioélectriques

IEC 61000-4-11, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques d’essai et
de mesure — Essais d’immunité aux creux de tension, coupures breves et variations de tension
pour les appareils a courant d’entrée inférieur ou égal a 16 A par phase

IEC 61187, Equipements de mesures électriques et électroniques — Documentation

IEC 6[1267:2005, Equipement de diagnostic médical & rayonnement X — Conditions de
rayonpement pour utilisation dans la détermination des caractéristiques

3 Termes et définitions

Pour |es besoins du présent document, les termes et les définitions . de I'lEC TR 60788:2004
ainsi que les suivants s'appliquent.

L'ISO|et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en nofmalisation, consultables aux adresses suivantes:

o |ELC Electropedia: disponible a I'adresse http://www:electropedia.org/

e ISP Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
DOSIMETRE DE RADIODIAGNOSTIC
DOSIMETRE

appargil qui utilise les CHAMBRES D’IONISATION et/ou les DETECTEURS SEMICONDUCTEURS pjour le
mesufage du KERMA DANS L'AIR, du PRQDUIT KERMA DANS L’AIR LONGUEUR et/ou du DEBIT DE KERMA
DANS |L'AIR dans le faisceau d'un“~APPAREIL A RAYONNEMENT X utilisé pour les exgmens
radiolpgiques médicaux de radiodiagnostic

Note 1[a I'article: Un DOSIMETRE DE RADIODIAGNOSTIC contient les éléments suivants:

c

ou plusieurs ENSEMBLES' DE DETECTION, pouvant ou non faire partie intégrante de 'ENSEMBLE DE MESlRAGE;

C

ENSEMBLE DE MESURAGE;
- un ou plusieurs«€ONTROLEURS DE CONSTANCE (facultatif).

3.1.1
ENSEMBLEDE DETECTION
DETEQTEUR-DE RAYONNEMENT et toutes les autres parties auxquelles le DETECTEYR DE
RAYONNEMENT est relié de facon permanente, sauf 'TENSEMBLE DE MESURAGE

Note 1 a I'article: L’ENSEMBLE DE DETECTION comprend normalement:

- le DETECTEUR DE RAYONNEMENT et le manche (ou le boftier) sur lequel le DETECTEUR DE RAYONNEMENT est monté
de fagon permanente (ou encastré);

- I'appareillage électrique et tous les cables ou préamplificateurs reliés de fagon permanente.

3.1.1.1

DETECTEUR DE RAYONNEMENT

élément qui transpose le KERMA DANS L’'AIR, le PRODUIT KERMA DANS L’AIR LONGUEUR ou le DEBIT
DE KERMA DANS L’AIR en un signal électrique mesurable

Note 1 a l'article: Un DETECTEUR DE RAYONNEMENT peut étre soit une CHAMBRE D’IONISATION, soit un DETECTEUR
SEMICONDUCTEUR.
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3.1.1.11

CHAMBRE D’IONISATION

CHAMBRE

DETECTEUR DE RAYONNEMENT rempli d’air, d’'un gaz approprié ou d’'un mélange gazeux dans
lequel un champ électrique assure la collecte par les électrodes de la totalité des charges
associées aux ions et aux ELECTRONS produits dans le volume sensible du détecteur par le
RAYONNEMENT IONISANT

Note 1 a I'article: Une CHAMBRE D’IONISATION peut étre hermétique ou ouverte.

Note 2 a l'article: Les CHAMBRES D’IONISATION OUVERTES sont construites de fagon a permettre la libre circulation
de I'air entre le volume de mesurage et I'atmosphére, de sorte qu’il faut apporter des corrections a la REPONSE pour
tenir cqmpte desvarationsdetadensitedetair:

Note 3|a I'article: Les CHAMBRES D’IONISATION hermétiques ne conviennent pas, parce que |'épaisseur fle mur
nécesspire pour une CHAMBRE hermétique peut entrainer une dépendance en énergie inacceptable (de;ta REPONSE,
et parcpe que la stabilité a long terme des CHAMBRES hermétiques n'est pas garantie.

[SOURCE: IEC 60050-395:2014, 395-03-07, modifié — Deux nouvelles notes.a l'article gnt été
ajoutdes.]

3.1.1.1.2

CHAMBRE D’IONISATION OUVERTE
CHAMBRE D’IONISATION construite de fagon a permettre la libre circutation de I'air entre le vplume
de mgsurage et 'atmosphére, de sorte qu’il faut apporter des.Corrections a la REPONSH pour
tenir gompte des variations de la densité de l'air

[SOURCE: IEC 60731:2011, 3.1.1.1.3, modifié — Le terme a été modifié de "chambre oujerte"
en "CHAMBRE D’IONISATION OUVERTE".]

3.1.1.1.3

DETEQTEUR SEMICONDUCTEUR
dispositif a semiconducteur qui utilise.la’,production et le mouvement de porteurs de paires
électrpn-trou dans une région appauwie en porteurs de charges du semiconducteur ppur la
détection et le mesurage du RAYONNEMENT IONISANT

Note 1|a l'article: La production de-paifes électron-trou est provoquée par interaction du RAYONNEMENT IQNISANT
avec lg matériau semiconducteur, dans le cadre du présent document, les détecteurs sont qualifiés de détgcteurs
semicopducteurs, méme lorsque_la production des paires électron-trou est due indirectement, d’abord par conyersion
de I’éng¢rgie du rayonnement incident en lumiére dans un matériau scintillateur directement en face d’une phojodiode
a semig¢onducteur et coupléloptiquement a cette photodiode a semiconducteur, qui produit alors le signal éle¢trique.

3.1.2
ENSEMBLE DE MESURAGE
dispogsitif destiné'a mesurer le signal électrique du DETECTEUR DE RAYONNEMENT et a le convertir
sous Uine ferme convenant a l'affichage des valeurs de la DOSE ou du KERMA, ou de leurs fiébits
corregpondants

[SOURCE: IEC 60731:2011, 3.1.2. modifié — Les mots "mesurer la charge (ou le courant) issue
de la CHAMBRE D’IONISATION" ont été remplacés par "mesurer le signal électrique du DETECTEUR
DE RAYONNEMENT"]

3.1.3

CONTROLEUR DE CONSTANCE

dispositif qui permet de vérifier la stabilité de la REPONSE de 'ENSEMBLE DE MESURAGE et/ou de
I’'ENSEMBLE DE CHAMBRE

Note 1 a l'article: |l est admis que le CONTROLEUR DE CONSTANCE soit un dispositif purement électrique, ou une
source de rayonnement, ou qu’il combine les deux.

[SOURCE: IEC 60731:2011, 3.1.3]
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3.1.4
DOSIM

ETRE EN TOMODENSITOMETRIE

DOSIMETRE DE RADIODIAGNOSTIC qui utilise des CHAMBRES D’IONISATION longues et étroites et/ou
des DETECTEURS SEMICONDUCTEURS pour le mesurage du KERMA DANS L’AIR, évalué sur la
longueur du DETECTEUR lorsque celui-ci est soumis a un balayage par rayonnement X suivant
une section droite d'un tomodensitomeétre

Note 1

a l'article:  Un DOSIMETRE EN TOMODENSITOMETRIE contient les éléments suivants:

- un ou plusieurs ENSEMBLES DE DETECTION;

- un ENSEMBLE DE MESURAGE.

3.1.5
DETE(Q
DETE(Q

3.2

VALEUR INDIQUEE

valeu
de toy

[SOU

3.3

VALEUR VRAIE

valeu
[SOU

3.4

VALEUR CONVENTIONNELLEMENT VRAIE

valeu
perfof
conng

Note 1
TRAVAI

[SOU

3.5

VALE
meill
par uf
du FA

TEUR EN TOMODENSITOMETRIE
TEUR DE RAYONNEMENT utilisé en dosimétrie de TOMODENSITOMETRIE

d'une grandeur dérivée de la valeur lue sur I’échelle d'un instrumeént en tenant ¢
s les facteurs d'échelle indiqués sur le poste de commande de ¢et\instrument

RCE: IEC 60731:2011, 3.2, modifié — La note a été supprimée]

de la grandeur physique a mesurer avec un insttument

RCE: IEC 60731:2011, 3.3, modifié — La noteya été supprimée]

utilisée a la place de la VALEUR\/RAIE pour |'étalonnage ou pour la déterminatio
mances d'un instrument, puisquien pratique la VALEUR VRAIE est inconnue et imposs
itre

a I'article: La VALEUR CONVENTIONNELLEMENT VRAIE est habituellement la valeur déterminée par I'ETA
avec lequel est comparé Finstrument soumis a I'essai.

RCE: IEC 6073112011, 3.4, modifié — La deuxiéme note a été supprimée]

R MESUREE
ure estimation de la VALEUR VRAIE d'une grandeur, qui est déduite de la VALEUR IND

instrument ainsi que de l'application de tous les FACTEURS DE CORRECTION approp
CTEUR D’ETALONNAGE

bmpte

n des
ible a

LON DE

IQUEE
iés et

Note 1

a l'article: La VALEUR MESUREE est parfois également désignée par "résultat de mesure".

[SOURCE: IEC 60731:2011, 3.5, modifié — Une nouvelle note a l'article a remplacé la note

exista

3.5.1

nte.]

ERREUR DE MESURE
différence résiduelle entre la VALEUR MESUREE d'une grandeur et la VALEUR VRAIE de cette
grandeur

[SOURCE: IEC 60731:2011, 3.5.1]
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3.5.2
INCERTITUDE GLOBALE
INCERTITUDE associée a la VALEUR MESUREE

Note 1 a l'article: C’est-a-dire qui représente les limites entre lesquelles on estime que se trouve I'ERREUR DE
MESURE (voir aussi 4.5).

[SOURCE: IEC 60731:2011, 3.5.2, modifié — La parenthése a été ajoutée a la note a l'article et
la seconde note a été supprimée]

3.5.3

INCERTITUDE ELARGIE
grandgeur définissant un intervalle, autour du résultat d'un mesurage, dont on puisse s’atflendre
a ce pu’il comprenne une fraction élevée de la distribution des valeurs qui pourraient étre
attribyées raisonnablement au mesurande

[SOURCE: GUIDE ISO/IEC 98-3:2008, 2.3.5, modifié — Les trois notes ont gi€)supprimées.]

3.6
FACTHUR DE CORRECTION
factedr sans dimensions qui corrige la VALEUR INDIQUEE d'un ,instrument, de sa valeur en
fonctipnnement dans des conditions particuliéres, en sa valedr~en fonctionnement dans des
CONDITIONS DE REFERENCE spécifiées

[SOURCE: IEC 60731:2011, 3.6]

3.7
GRANDEUR D’INFLUENCE
grandgeur externe susceptible d’affecter les perfermances d'un instrument

[SOURCE: IEC 60731:2011, 3.7]

3.8
PARANETRE D’INSTRUMENT
propriété interne d'un instrument qui est susceptible d'affecter ses performances

[SOURCE: IEC 60731:2041, 3.8]

3.9
VALEUR DE REFERENCE
valeuf particuliere d'une GRANDEUR D’INFLUENCE ou d'un PARAMETRE D’INSTRUMENT choisi¢ pour
servir|de référence

Note 1la Yarticle: C’est-a-dire |a valeur d'une GRANDEUR D'INFIUENCE (ou d'un PARAMETRE D'INSTRUMENT) pour
laquelle le FACTEUR DE CORRECTION relatif a la dépendance vis-a-vis de cette GRANDEUR d’INFLUENCE (ou de ce
PARAMETRE D’INSTRUMENT) est égal a l'unité.

[SOURCE: IEC 60731:2011, 3.9]

3.91

CONDITIONS DE REFERENCE

conditions dans lesquelles toutes les GRANDEURS D’'INFLUENCE et tous les PARAMETRES
D'INSTRUMENT prennent leurs VALEURS DE REFERENCE

[SOURCE: IEC 60731:2011, 3.9.1]
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3.10

VALEURS D’ESSAI NORMALISEES

valeur, ensemble de valeurs ou plage de valeurs d'une GRANDEUR D’INFLUENCE, ou d'un
PARAMETRE D'INSTRUMENT, qui sont admises pour effectuer des étalonnages ou des essais sur
une autre GRANDEUR D’INFLUENCE ou un autre PARAMETRE D'INSTRUMENT

[SOURCE: IEC 60731:2011, 3.10]

3.10.1

CONDITIONS D’ESSAI NORMALISEES
conditions dans lesquelles toutes les GRANDEURS D’INFLUENCE et tous les PARAMETRES
D'INSTRUMENT prennent 1eurs VALEURS D ESSAI NORMALTSEES

[SOURCE: IEC 60731:2011, 3.10.1]

3.11
CARACTERISTIQUE DE PERFORMANCE
une dps grandeurs servant a définir la performance d'un instrument

[SOURCE: IEC 60731:2011, 3.11, modifié — La note a été supprimée]

3.11.1
REPONSE
<ENSHMBLE DE DETECTION avec ENSEMBLE DE MESURAGE> quotient de la VALEUR INDIQUEE Jpar la
VALEUR CONVENTIONNELLEMENT VRAIE a 'emplacement du/POINT DE REFERENCE du DETECTHUR DE
RAYONNEMENT

[SOURCE: IEC 60731:2011, 3.11.1, modifié —~-Séul le premier alinéa a été maintenu.]

3.11.4
POUVQIR DE RESOLUTION
<affichage> plus petite variation de-valeur lue qui peut étre chiffrée numériquement| sans
interpplation

[SOURCE: IEC 60731:2011, 3711.2, modifié — Seul le premier alinéa a été maintenu.]

3.11.2.1
POUVQIR DE RESOLUTION
<affichage numgrique > plus petit accroissement significatif de la lecture

[SOURCE-TEC 60731:2011, 3.11.2, modifié — Seul le troisiéme alinéa a été maintenu.]

3.11.3
TEMPS DE MISE EN EQUILIBRE

temps nécessaire pour qu'une valeur lue atteigne et se maintienne a l'intérieur d’'un écart
spécifié autour de sa valeur finale d’équilibre, aprés qu’'un changement brusque de 'une des
GRANDEURS D’INFLUENCE a été imposé a l'instrument

[SOURCE: IEC 60731:2011, 3.11.3]

3.11.4

TEMPS DE REPONSE

temps nécessaire pour qu'une valeur lue atteigne et se maintienne a l'intérieur d’'un écart
spécifié autour de sa valeur finale d’équilibre aprés un changement brusque de la grandeur a
mesurer

[SOURCE: IEC 60731:2011, 3.11.4]
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3.11.5

TEMPS DE STABILISATION

temps nécessaire pour qu’une CARACTERISTIQUE DE PERFORMANCE donnée entre et se
maintienne a l'intérieur d’un écart spécifié autour de sa valeur finale d’équilibre, aprés que
’ENSEMBLE DE MESURAGE a été mis en route et aprés que la tension de polarisation a été
appliquée a la CHAMBRE D’IONISATION

[SOURCE: IEC 60731:2011, 3.11.5]

3.11.6
COURANT DE FUITE DE L’ENSEMBLE DE CHAMBRE
COURENT DE FUITE

tout cpurant, sur le trajet du signal, qui nait dans 'ENSEMBLE DE CHAMBRE et qui n’estipag dd a
I'ionisption dans le volume de mesurage
[SOURCE: IEC 60731:2011, 3.11.6, modifié — La note a été supprimée.]

3.12
VARIATION
différgnce relative, Ayl/y, entre les valeurs d'une CARACTERISTIQUE DE PERFORMANCE, Y,
lorsq'une GRANDEUR D’INFLUENCE (ou un PARAMETRE D’INSTRUMENT) prend successivément
deux valeurs spécifiées, les autres GRANDEURS D’'INFLUENCE (efdes PARAMETRES D'INSTRUMENT)
étant [maintenues constantes a leurs VALEURS D’ESSAI NORMALISEES (sauf si d’autres valeurs
sont gpécifiées)

[SOURCE: IEC 60731:2011, 3.12]

3.13
LIMITEHS DE VARIATION
VARIATION maximale admise d'une CARACTERISTIQUE DE PERFORMANCE

Note 1|a I'article: Si les LIMITES DE VARIATION sont +L %, la VARIATION Ay/y, exprimée en pourcentage, doif rester
dans Ig plage comprise entre — L % et + L %.

[SOURCE: IEC 60731:2011, 3:43]

3.14
DOMAINE UTILE DES VALEURS INDIQUEES
DOMAINE UTILE

domalne des VALEURS INDIQUEES a lintérieur duquel un instrument est conforme & une
perfofmance indiquée

Note 1|a l'article: La VALEUR INDIQUEE utile maximale (respectivement minimale) est la valeur la plus |élevée
(respedtiviement la plus basse) dans ce domaine.

Note 2 a I'article: Le concept de DOMAINE UTILE peut également, par exemple, s’appliquer a des valeurs lues et a
des grandeurs associées non indiquées directement par I’appareil, par exemple le courant d’entrée.

[SOURCE: IEC 60731:2011, 3.14]

3.15

DOMAINE D’UTILISATION ASSIGNE

DOMAINE ASSIGNE

domaine des valeurs d'une GRANDEUR D’INFLUENCE ou d'un PARAMETRE D’INSTRUMENT a l'intérieur
duquel cet instrument fonctionne dans les LIMITES DE VARIATION

Note 1 a I'article: Ses limites sont les VALEURS ASSIGNEES maximale et minimale.

[SOURCE: IEC 60731:2011, 3.15]
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3.15.1

DOMAINE ASSIGNE MINIMAL

plus petit domaine d’une GRANDEUR D’INFLUENCE ou d’un PARAMETRE D’INSTRUMENT dans lequel
I'instrument doit fonctionner a I'intérieur des LIMITES DE VARIATION spécifiées

[SOURCE: IEC 60731:2011, 3.15.1]

3.16

POINT DE REFERENCE D’UN DETECTEUR DE RAYONNEMENT
POINT DE REFERENCE

point d'un DETECTEUR DE RAYONNEMENT qui, pendant I'étalonnage du détecteur, est amené en
coincidence avec te pont en lequel fa VALEUR CONVENTIONNELLEMENT VRATE €5t Specifiee

[SOURCE: IEC 60731:2011, 3.16, modifié — Le terme CHAMBRE D’IONISATION a été rempla¢é par
DETEJTEUR DE RAYONNEMENT dans le terme et la définition.]

3.17
APPAREIL ELECTROMEDICAL
APPAREIL EM

appargil électrique qui posséde une PARTIE APPLIQUEE ou qui trapsfére de I'énergie vers le
PATIENT ou a partir de celui-ci ou qui détecte un tel transfert d'énergie vers le PATIENT ou a|partir
de celui-ci et qui est:

a) équipé au plus d’'un moyen de raccordement a un RESEAU D’ALIMENTATION donné; et
b) dgstiné par son FABRICANT a étre utilisé:

1) pour le diagnostic, le traitement ou la surveillance d’un PATIENT; ou

2)| pour la compensation ou [l'atténuation “d’'une maladie, d’'une blessure ou |d’une
incapacité.

[SOURCE: IEC 60601-1:2005, 3.63, modifie — Les cing notes n’ont pas été maintenues.]

3.18
FAISCEAU NON ATTENUE
faiscelau de rayonnement X incident sur le PATIENT ou le FANTOME

3.18.1
QUALITE DU FAISCEAU NON ATTENUE
QUALITE DE RAYONNEMENT du faisceau de rayonnement X a I'emplacement de la surface d’¢ntrée
du PATIENT ou dusFANTOME, déterminée lorsque ces derniers sont absents

3.19
FAISCEAU ATTENUE
faiscelaudde rayonnement X qui sort du PATIENT ou du FANTOME

3.19.1
QUALITE DU FAISCEAU ATTENUE
QUALITE DE RAYONNEMENT du faisceau de rayonnement X sortant du PATIENT ou du FANTOME

3.20

LONGUEUR ASSIGNEE

partie de I'axe du DETECTEUR EN TOMODENSITOMETRIE pour laquelle le DETECTEUR remplit ses
spécifications

3.20.1

LONGUEUR EFFECTIVE

partie de I'axe du DETECTEUR EN TOMODENSITOMETRIE entre les deux points auxquels la REPONSE
s'est affaiblie de 50 % par rapport a sa valeur a son centre géométrique
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3.21

KERMA DANS L’AIR

K

quotient de dE,, par dm, ou dE,, est la somme des énergies cinétiques initiales de toutes les

particules ionisantes chargées libérées par des particules ionisantes non chargées dans une
masse d'air dm

Note 1 & l'article: L'unité de KERMA DANS L’AIR est le Gy (ou 1 Gy = 1 J-kg™").

[SOURCE: IEC 60731:2011, 3.31, modifié — La seconde note a été supprimée]

3.21.
DEBIT|DE KERMA DANS L’AIR
K
quotignt de dK par dt, ou dK est 'accroissement de KERMA DANS L’AIR dans l'intervalte de temps
dt

Note 1]a l'article: L'unité de DEBIT DE KERMA DANS L’AIR est le Gy-s~! (Gy-min~'; Gy-h~).

[SOURCE: IEC 60731:2011, 3.31.1, modifié — La seconde note a été stupprimée.]

3.21.2
PRODUYIT KERMA DANS L’AIR LONGUEUR

Py.
ligne |ntégrale du KERMA DANS L’AIR K sur une longueur(L

Pu = {K(z)dz (1)

Note 1[a I'article: L’unité de PRODUIT KERMA.DANS L’AIR LONGUEUR est le Gy'-m (mGy-m).

3.22
HAUTH TENSION RADIOGENE
différgnce de potentiel appliquée a un TUBE RADIOGENE entre son ANODE et SA CATHODE

Note 1[a l'article: Son unité de grandeur est le volt (V).

Note 2|a I'article: La HAUTE TENSION RADIOGENE peut varier en fonction du temps. La TENSION DE CRETE PRATIQUE
est ung valeur pondéree de la HAUTE TENSION RADIOGENE sur une certaine durée.

[SOURCE: IEC61676:2023, 3.25, modifié — L'information concernant 'unité a été déplagée de
la déflnition)a une note a I'article et une seconde note a I'article a été ajoutée.]

3.23

COEFFICIENT DE VARIATION

cv

<variable aléatoire positive> ECART-TYPE divisé par la MOYENNE

[SOURCE: ISO 3534-1:2006, 2.38, modifié — L’'exemple et les notes n'ont pas été maintenus.]

3.24

INSTRUCTIONS D’UTILISATION

parties des DOCUMENTS D’ACCOMPAGNEMENT donnant les renseignements nécessaires pour
['utilisation et le fonctionnement corrects et sdrs de I'appareil

[SOURCE: En anglais, IEC TR 60788:2004, rm-82-02]
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4 Exigences générales

4.1 Exigences de performance

Dans I’Article 5 et I’Article 6, les exigences de performance sont spécifiées pour un DOSIMETRE
DE RADIODIAGNOSTIC complet qui comprend a la fois 'ENSEMBLE DE DETECTION et 'ENSEMBLE DE
MESURAGE. Pour un DOSIMETRE congu pour fonctionner avec un ou plusieurs ENSEMBLES DE
DETECTION, chaque combinaison d'un ENSEMBLE DE MESURAGE et d'un ENSEMBLE DE DETECTION
doit étre conforme aux exigences du 4.4 et a celles de I'Article 5 et de I'Article 6 adaptées a
cette combinaison.

4.2 [VALEURS DE REFERENCE €t VALEURS D ESSAT NORMALTSEES

Ces vpleurs sont indiquées dans le Tableau 1.

Tableau 1 — Conditions d’essai de référence et normalisées

5RANDEUR DE REFERENCE VALEURS DE REFERENCE VALEURS'D’ESSAI NORMALISEES

Tempegrature +20 °C +15€ a +25 °C
Humidité relative 50 % 30% a75%
Press|on de l'air 101,3 kPa Pression atmosphérique

DEBIT|DE KERMA DANS L’AIR® Comme pour I’étalonnage VALEUR DE REFERENCE +10 %

QUALITE DE RAYONNEMENT:

Mamnmographie Comme celalest indiqué par le VALEUR DE REFERENCE

fabricant®

Radiofiagnostic ordinaire:

-

|
-

Tomo

Faiscg

ISCEAU NON ATTENUE

ISCEAU ATTENUE

DENSITOMETRIEC:

au a filtre de cuivre

Z0°kV (RQR 5 x IEC 61267)
70 kV (RQA 5 x IEC 61267)

120 kV (RQT 9 x IEC 61267)

70 kV (RQC 5 x IEC 61267)

VALEUR DE REFERENCE

VALEUR DE REFERENCE

VALEUR DE REFERENCE

VALEUR DE REFERENCE

Champs électromagnétiques Nul Non significatifd

a LE/DEBITDE KERMA DANS L’AIR n’est qu’une GRANDEUR D’'INFLUENCE pour les mesurages de KERMA DANS L|AIR et
du[ PRODUIT KERMA DANS L’AIR LONGUEUR.

b LES QUALITES DE RAYONNEMENT utilisées en mammographie doivent étre indiquées comme étant des
combinaisons de matériaux de lI'anode du TUBE RADIOGENE (par exemple, W, Mo, Rh) et de filtrations
(par exemple, Al, Mo, Rh, Pd, Ag). Chacune de ces combinaisons peut avoir son propre DOMAINE ASSIGNE. Le
cas échéant, il convient d’utiliser les QUALITES DE RAYONNEMENT établies telles qu’elles sont définies dans
I'IEC 61267.

¢ Le DETECTEUR DE RAYONNEMENT doit étre irradié dans un champ de rayonnement de diameétre égal ou supérieur
a deux fois le diamétre du DETECTEUR DE RAYONNEMENT. Le DETECTEUR DE RAYONNEMENT doit étre exposé avec
le faisceau aligné au centre de la longueur active du DETECTEUR DE RAYONNEMENT.

d "Non significatif" signifie que le champ est suffisamment petit pour qu'il n'ait pas d'effet décelable sur la
REPONSE du DOSIMETRE, comme cela existe, par exemple, dans un environnement normal de laboratoire sans
protection spéciale.
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