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Foreword

The text of document 87/203A/FDIS, future edition 1 of IEC 62092, prepared by IEC TC 87,
Ultrasonics, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 62092 on 2001-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented

at national | y publication of an identical

national stan or by endorsement (dop) 2002-07-01
— latest date by v@ the national standards conflicting

with the EN have toge withdrawn (dow) 2004-10-01

jve" are part of the body of the standard.

ive" are given for information only.

ative and annexes A, B, C, D and E are informative.
ELEC.
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Qﬂorsement notice

Annexes designated "no
Annexes designated "info
In this standard, annex ZA i
Annex ZA has been added by

The text of the International Standard IE% 92:2001 was approved by CENELEC as a European
Standard without any modification. A
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are ligted hereafter. For dated references, subsequent amendments to or revisions of any
of these publicafioge apply to this European Standard only when incorporated in it by amendment or
revision. For un

/d references the latest edition of the publication referred to applies (including
amendments).

§

NOTE  When an internaf ublication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies. O

Publication Year e EN/HD Year
IEC 60866 1987 cteristics and calibration of - -

hycé)gones for operation in the

freq range 0,5 MHz to 15 MHz
IEC 61101 1991 The absagv calibration of hydrophones EN 61101 1993
using the Planar scanning technique in
the frequen&ange 0,5 MHz to 15 MHz
IEC 61102 1991 Measurement’a@‘eharacterisation of EN 61102 1993
ultrasonic fields u hydrophones in
the frequency rang MHz to 15 MHz
IEC 61161 1992 Ultrasonic power mea%ent in EN 61161 1994
liquids in the frequency rémge 0,5 MHz
to 25 MHz 0
A1 1998 @ A1 1998
IEC 61828 2001  Ultrasonics - Focusing transdu?

EN 61828 2001
Definitions and measurement me
for the transmitted fields /
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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

CorﬁNidated editions

The iés «ow publishing consolidated versions of its publications. For example,
edition ru( ors 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base pub ion incorporating amendment 1 and the base publication incorporating

amendmemsow 2,

Further info%ion on IEC publications

C publications is kept under constant review by the IEC,
ent reflects current technology. Information relating to
its validity, is available in the |EC Catalogue of
pubtications (see below} i ition to new editions, amendments and corrigenda.
Infermation on the subjects consideration and work in progress undertaken
by the technical committee N has prepared this publication, as well as the list
of publications issued, is also av%e from the following:

The technical conte
thus ensuring that th
this publication, includ

+« |EC Web Site (www.iec.ch)

+ Catalogue of IEC publications
The on-line catalogue on the IEC w e (www.iec.ch/catlg-e.htm} enables

you to search by a variety of criteri cluding text searches, technical
committees and date of publication. On- Pn;ormaﬂon is also available on
recently issued publications, withdrawn an

laced publications, as well as
corrigenda.

s IEC Just Published é

This summary of recently issued publications (gﬁagkc‘ch/JP.htm) is also
available by email. Please contact the Customer Se @ntre (see below) for
further information.

s Customer Service Centre @

If you have any questions regarding this publication or need fuﬂ@assistance,
please contact the Customer Setvice Centre: /

Email: custserv@ioc.ch O/
Tel: +412291902 11
Fax: +41 22 919 03 00 6
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS — HYDROPHONES -
CHARACTERISTICS AND CALIBRATION IN THE
FREQUENCY RANGE FROM 15 MHz TO 40 MHz

)\ FOREWORD

*

The IEC (Intematiouﬁlectrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotdcdhnical committees (IEC National Committees). The object of the IEC is to promote
international co-operatio all questions concerning standardization in the electrical and electronic fields. To
this end and in additio%ther activities, the IEC publishes International Standards. Their preparation is
entrusted to technical co {tees; any IEC National Committee interested in the subject dealt with may
participate in this preparatord Work. International, governmental and non-governmental organizations liaising
with the IEC also participatgip this preparation. The IEC collaborates closely with the International
Organization for Standardizatio ) in accordance with conditions determined by agreement between the
two organizations.

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

*
The documents produced have the form of re( mendations for international use and are published in the form
of standards, technical specifications, techii3dl reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IEQ Ngtional Committees undertake to apply IEC International
Standards transparently to the maximum extenble in their national and regional standards. Any
divergence between the IEC Standard and the corrégfidnding national or regional standard shall be clearly
indicated in the Jatter,

The IEC provides no marking procedure to indicate its a@ﬂl and cannot be rendered responsible for any
equipment dectared 1o be in conformity with cne of its stand

Attention is drawn to the possibility that some of the elements@ s international Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifyi ny or all such patent rights.

International Standard {EC 62092 has been prepared\%}EC technical committee 87:

Ultrasonics. O

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

%

FDIS Repor on voling @
87/203A/FDIS 87/209/RVD O’

o]

voting indicated in the above table.

Full infermation on the voting for the approval of this standard can be founel%report on

This publication has been drafted in accordance with the 1ISQO/IEC Directives, Part 2. 0

Annexes A, B, C, D and E are for information only.

The committee has decided that the contents of this publication will remain unchanged
until 2006. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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INTRODUCTION

The spatial and temporal distribution of acoustic pressure in an ultrasonic field in a liquid
medium is commanly determined using miniature ultrasonic hydrophones. The characteristics
and calibration of these hydrophones have been dealt with in a number of IEC standards in
the frequency range 0,5 MHz to 15 MHz. The purpose of this International Standard is to
extend this frequency range up to 40 MHz. The main hydrophone application in this context
is the measurement of ultrasonic fields emitted by medical diagnostic equipment in water.
It has turned oy¥ib, recent years that hydrophone operation in the frequency range above
15 MHz is impo t,to characterize fully this equipment, primarily due to the increased
appearance of hi mequency components in the ultrasenic signals, caused by nonlinear
propagation. In addion, the number of medical ultrasonic systems which use frequencies
above 15 MHz, particu%intra-operative probes, is growing.

While the term "hydropho@ can be used in a wider sense, it is understood here as referring
to miniature piezoelectric r@n phones. It is this instrument type which is used today in
various areas of medical ultr ics and particularly to characterize gquantitatively the field
structure of medical diagnostic | uments. With regard to other pressure sensor types such
as those based on fibre optics, of the prescriptions of this International Standard are
applicable to these as well but othex {ﬁe not. If in the future these other "hydrophone" types
gain more importance in field measuteprént practice, their characteristics and calibration will
have to be dealt with in a revised versi f this International Standard or in a separate one.

In agreement with present measurementQp ctice, hydrophones are dealt with in this
International Standard as amplitude ser@, and not as phase sensors. Hf phase

measurements were o become important in ture, this standard would need revision,
with more rigorous requirements being necessar hat kind of measurement,

NOTE 1 Accordingly, the hydrophone sensitivily is understo@ s a real quantity (expressing the ratio of
ampliludes) throughout this International Standard. %

NOTE 2 This International Standard covers the frequency range from 15 to 40 MHz. Hydrophone properties and
hydrophone calibration up to 15 MHz are covered by the Internahon@andards IEC 60866 and IEC 61101. In
practice, the useful frequency range of a hydrophone may well ext o both frequency ranges, below and
above 15 MHz. It has therefore been the aim to keep the regulations ic International Standard as far as
possible similar to those of the aforementioned standards. Differences are d ither to different technical needs in
the respective frequency ranges or 1o the technical and scientific progress a@ved since the publication of the
aforementioned standards. At present there are maintenance activities aiming at gé-%tructuring and merging, where
possible, all existing hydrophone standards. It can be expected that this will lead ified standards covering the
whole field of practical hydrophone application. /}
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ULTRASONICS - HYDROPHONES -
CHARACTERISTICS AND CALIBRATION IN THE
FREQUENCY RANGE FROM 15 MHz TO 40 MHz

1 Scope

This International\Standard is applicable to

« hydrophone ploying piezoelectric sensor etements, designed to measure the pulsed
and continuou ve ultrasconic fields generated by ultrasonic equipment;

+« hydrophones use'_w measurements made in water and in the frequency range between
15 MHz and 40 M

» hydrophones with o%out an integral amplifier;
+« hydrophones with a cirtﬁa piezoelectrically active element.

This International Standard speai

» relevant hydrophone characte@ ;

+« methods of determining directio%response and hydrophone sensitivity based on
relative or comparative measuremernis;

and describes Q
« absolute hydrophone calibration methods. /‘®
Recommendations and references to accepted !ite@n—;‘ are made for the various relative and

absolute calibration methods in the frequency range @ered by this International Standard.

2 Normative references 0

The following referenced documents are indispensable for th@ plication of this document.
For dated reterences, only the edition cited applies. For undate erences, the latest edition
of the referenced document (including any amendments) applies. Q

IEC 60866:1987, Characteristics and calibration of hydrophones@r operation in the
frequency range 0,5 MHz to 15 MHz 6

IEC 81101:1991, The absolute calibration of hydrophones using the ‘janar scanning
technique in the frequency range 0,5 MHz to 15 MHz @

IEC 61102:1991, Measurement and characterisation of ultrasonic fields using hyd es in
the frequency range 0,5 MHz to 15 MHz

IEC 61161:1992, Ultrasonic power measurement in liquids in the frequency range 0,5 MHz
to 25 MHz 1
Amendment 1 (1998)

IEC 61828:—, Ultrasonics — Focusing transducers — Definitions and measurement methods
for the transmitted fields 2

1 There exists a consolidated edition 1.1 (1998) that includes 'EC 61161 (1992) and its amendment 1 {1998).
2 To be published.
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3 Definitions

For the purposes of this International Standard, the following definitions apply.

3.1

acoustic centre

the point on or near a transducer from which the spherically divergent sound waves emitted
by the transducer, and observable at remote points, appear to diverge

[definition 3.3 o 60866]

*

3.2 @
beam-alignment axy

used for alignment pur@’es only, beam-alignment axis is a straight line joining two points of
spatial-peak temporal-pda) acoustic pressure on two hemnispherical surfaces whose centres
are at the approximate gedmtrical centre of an ultrasonic transducer or ultrasonic transducer
element group. One hemisp has a radius of curvature of approximately Ag/ml, where A,

is the geometrical area of thediDrasconic transducer or ulirasonic transducer element group
and A is the wavelength of t ltrasound corresponding to the nominal frequency. The
second hemisphere has a radius rvature either 2A;/mA, or Ay /3mA, whichever is the

more appropriate. For the purposes yl nment, this line may be projected to the face of the
ultrasonic transducer or ultrasonic tran er element group.

For most practical applications, two p surfaces perpendicular to the direction of
propagation of the ultrasound are used. In cgges where a unique peak is not located on a
hemispherical surface, another hemispheri@qrface is chosen with a different radius of
curvature yielding a unique peak

[definition 3.5 of IEC 61102] L/

S
55 é

directional response

directional response of a hydrophone

description, generally presented graphically, of the response hydrophone, as a function
of direction of propagation of the incident plane sound wave, i @pecﬂled plane through the
acoustic centre and at a specified frequency

[definition 3.12 of IEC 60866) Q/(

3.4 O

effective radius 6

effective radius of a hydrephone active element ‘IA

radius of a stiff disc receiver hydrophone which has a predicted directiongi\response

function with an angular width equal to the observed angular width. The an width is
determined at a specified level below the peak of the directional response functiLFor the
specified levels of 3 dB and 6 dB, the radii are denoted by a; and a; respectively

[definitions 3.4 of IEC 61101 and 3.13 of IEC 61102]
Symbols: a, ay, ag

Unit: metre, m

3.5

electric load impedance

electric input impedance (consisting of a real and an imaginary part) to which the
hydrophone unit output cable is connected or is to be connected

Symbol: &
Unit: ohm, Q





