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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS - HYDROPHONES -

Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization camp.ising
all national electrotechnical committees (IEC National Committees). The object of IEC. is. to |, romote
international co-operation on all questions concerning standardization in the electrical and ele.ton: fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical oeciiications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, gt :~ri mental and non-
governmental organizations liaising with the IEC also participate in this preparation. .=C co 'aborates closely
with the International Organization for Standardization (ISO) in accordance witi con ‘itiors determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly ¢ 5 possible, an international
consensus of opinion on the relevant subjects since each technical committe. has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatior~! u. e and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thc w7y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiorai Coi mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natiinal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.'-or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indica*e *s apnroval and cannot be rendered responsible for any
equipment declared to be in conformity with 2n [.°C - ublication.

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

No liability shall attach to IEC or its cirec ars, employees, servants or agents including individual experts and
members of its technical committees an.' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the r~ubnc~on, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norn..live references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

Attention is drawn i the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shal. 2o be held responsible for identifying any or all such patent rights.

International “ Star.dard |EC 62127-1 has been prepared by IEC technical committee 87:
Ultrasonics.

IEC €21.7-1, IEC 62127-2 and IEC 62127-3 are being published simultaneously. Together
thes= canzel and replace IEC 60866:1987, IEC 61101:1991, IEC 61102:1991, IEC 61220:1993
ard IEC €2092:2001.

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

Enquiry draft Report on voting
87/352/CDV 87/371/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 62127 series, published under the general title Ulfrasonics —
Hydrophones, can be found on the IEC website.

NOTE Words in bold in the text are defined in Clause 3.

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

* reconfirmed;

* withdrawn;

» replaced by a revised edition; or
*+ amended.

A bilingual version of this publication may be issued at a later date.

The contents of the corrigendum of August 2008 have been included in {his cu,y.
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INTRODUCTION

The main purpose of this part of IEC 62127 is to define various acoustic parameters that can
be used to specify and characterize ultrasonic fields propagating in liquids, and, in particular,
water, using hydrophones. Measurement procedures are outlined that may be used to
determine these parameters. Specific device related measurement standards, for example
IEC 61689, IEC 61157, IEC 61847 or IEC 62359, can refer to this standard for appropriate
acoustic parameters.

The philosophy behind this standard is the specification of the acoustic field in terms of
acoustic pressure parameters, acoustic pressure being the primary measurement quantity
when piezoelectric hydrophones are used to characterize the field. Of course, if other
measurement devices come into use in the future, a new standard with additional detiniticas
and procedures will be necessary. Examples of such devices would be theimis.ars,
thermocouples or optical hydrophones.

Intensity parameters are specified in this standard, but these are regarded as derived
quantities that are meaningful only under certain assumptions related to-the ultrasonic field
being measured.
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ULTRASONICS - HYDROPHONES -

Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz

1 Scope and object

This part of IEC 62127 specifies methods of use of calibrated hydrophones for thc
measurement in liquids of acoustic fields generated by ultrasonic medical equipment ope:ating
in the frequency range up to 40 MHz.

The objectives of this standard are:
— to define a group of acoustic parameters that can be measured on a physically sound
basis;

— to define a second group of parameters that can be derived under -ertai., assumptions
from these measurements, and called derived intensity parameters;

— to define a measurement procedure that may be used for tho' de.armination of acoustic
pressure parameters;

— to define the conditions under which the measuremenw «f acoustic parameters can be
made in the frequency range up to 40 MHz using calibr=*ca ydrophones;

— to define procedures for correcting, for limitations cauced by the use of hydrophones with
finite bandwidth and finite active element size.

NOTE 1 Throughout this standard, Sl units are used. In tl e sp=cification of certain parameters, such as beam
areas and intensities, it may be convenient to use decimal mc'tir.es or submultiples. For example beam area may
be specified in cm? and intensities in W/ecm2 or mW/cm?2.

NOTE 2 The hydrophone as defined may be of a'.iez»elec:ric or an optic type. The introduction however implies
that optical hydrophones are not covered.

2 Normative references

The following referenced decun.~ats are indispensable for the application of this document.
For dated references, only the ~dition cited applies. For undated references, the latest edition
of the referenced docur2nt \izcluding any amendments) applies.

IEC 60050-801:199~ . In ernational Electrotechnical Vocabulary — Chapter 801: Acoustics and
electroacoustics

IEC 60565, '/nc=rwater acoustics — Hydrophones — Calibration in the frequency range 0,01 Hz
to 1 MHz

IEC/TR 0.:854:1986, Methods of measuring the performance of ultrasonic pulse-echo
u.Agncstic equipment

IEC 61689, Ultrasonics — Physiotherapy systems — Performance requirements and methods of
measurement in the frequency range 0,5 MHz to 5§ MHz

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

IEC 61846, Ultrasonics — Pressure pulse lithotripters — Characteristics of fields
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IEC 61847, Ultrasonics — Surgical systems — Measurement and declaration of the basic output
characteristics

IEC 62127-2, Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic fields up to
40 MHz

IEC 62127-3, Ultrasonics — Hydrophones — Part 3: Properties of hydrophones for ultrasonic
fields up to 40 MHz

ISO 16269-6:2005, Statistical interpretation of data — Part 6. Determination of statistical
tolerance intervals

ISO, Guide to the expression of uncertainty in measurement. Geneva, Switze:lan:
International Organization for Standardization (ISO), 1995

NOTE The following standards rely on the proper use of this document.
IEC 61157, Standard means for the reporting of the acoustic output of medical diagnostic ultraso.ric equipment

IEC 62359, Ultrasonics — Field characterization — Test methods for the determination. of «..erma and mechanical
indices related to medical diagnostic ultrasonic fields

IEC 61847, Ultrasonics — Surgical systems — Measurement and declaration of the b. sic i utput characteristics.
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