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PREFACE

This S tandard was prepared by the Joint S tandards Australia/S tandards New Zealand Committee HT/17 on
Ultrasonic Medical Equipment, and issued as a Joint S tandard under the terms of the Active Cooperation
Agreement between Standards Australia and Standards New Zealand.

This S tandard is identical with and has been reproduced from IEC 11 57: 1992, Requirements for the declaration
of the acoustic output of medical diagnostic ultrasonic equipment.

Under arrangements made between S tandards Australia/S tandards New Zealand and ISO/IEC, as well as certain
other S tandards organizations, users of this Standard are advised that the number of this S tandard is not
reproduced on each page; its identity is shown only on the cover and title page.

For the purpose of this S tandard, the IEC text should be modified as follows:

(a) Terminology The words ‘ this Australian/New Zealand Standard’ should replace the word ‘ this International
Standard’ wherever they appear.

(b) Decimal marker Substitute a full point for a comma where it appears as a decimal marker.

(c) References The references to international Standards should be replaced by references to the following
Australian or Joint Australian/New Zealand Standards:

Reference to International Standard
or other publication

Australian or Joint Australian/New Zealand Standard

IEC
469
469

Pulse techniques and apparatus
Part 1 : Pulse terms and definitions

—

854 Methods of measuring the performance of
ul t ra s on i c p u l s e - e cho d i a g no s t i c
equipment

—

1102 Measurement and characterization of
ultrasonic fields using hydrophones in the
frequency range 0,5 MHz to 15 MHz

—

1161 Ultrasonic power measurement in liquids
in the frequency range 0,5 MHz to
25 MHz

—

The terms ‘normative’ and ‘informative’ have been used in this S tandard to define the application of the annex
to which they apply. A ‘normative’ annex is an integral part of a S tandard, whereas an ‘ informative’ annex is
only for information and guidance.

© Copyri ght STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyri ght subsists in all Standards Australia and Standards New Zealand publications and
software. Except where the Copyri ght Act all ows and except where provided for below no publications or software produced by
Standards Australi a or S tandards New Zealand may be reproduced, stored in a retri eval system in any form or transmit ted by any
means without pri or permission in wri ti ng from Standards Australi a or S tandards New Zealand. Permission may be conditi onal on an
appropri ate royalty payment. Australian requests for permission and information on commercial software royalti es should be directed
to the head offi ce of Standards Australia. New Zealand requests should be directed to Standards New Zealand.

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers
of the Standard without payment of a royalty or advice to Standards Australi a or Standards New Zealand.

Inclusion of copyri ght materi al in computer software programs is also permitted without royalty payment provided such
programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edit ion of the Standard and that i t is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in pri nt form or in computer software programs to be used commercially , with or wi thout payment, or in
commercial contracts is subj ect to the payment of a royalty . This policy may be vari ed by Standards Australia or Standards New
Zealand at any time.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Austral ian/New Zealand Standard

Requ irements for the declarat ion of the acoust ic output of med ical
d iagnostic u ltrasonic equ ipment

1 Scope

Th i s In ternat io nal Standard is app li cab le to medi cal d iag nosti c ul trason ic eq ui pmen t.

I t estab li shes requi remen ts fo r the declarati on o f th e acoust ic ou tpu t i nformat i on :

— to be presented i n techn ical data sheets suppl ied to prospecti ve pu rchasers o f

eq u ipmen t by manufacturers;

— to be decl ared in th e accompanyi ng l i te rature /man ual suppl i ed by manu facturers;

— as backgroun d i nfo rmat i on to be made avai l abl e on req uest to in terested part i es by

manufacturers.

I t a l so g ives exempt ion con di t io n s fo r equ ipmen t gen erati n g l ow acousti c ou tpu t l eve ls.

2 Normative references

The fol l owi ng no rmative documen ts con ta i n provi si ons whi ch, th rou gh reference i n th i s text ,

consti tu te provi sion s of thi s I nternat i on al Standard . At the t ime of pub l icat i on , th e edi t io ns

in d icated were val id . Al l n o rmat i ve documen ts are subj ect to revis ion , and parti es to

ag reemen ts based on thi s In ternat ional Standard are encouraged to i n vesti ga te the possib i l i ty

of appl yin g th e most recent ed it i on s o f the normat i ve documen ts in d icated be l ow. Membe rs o f

IEC an d ISO main tai n regi ste rs of curren tl y vali d In ternat io nal Standards.

IEC 469-1 : 1 987 , Pul se techn iq ues and apparatu s. Part 1 : Pu lse terms and de fi n it i on s.

IEC 854: 1 986, Method s of measuri n g th e pe rfo rmance o f u lt rason i c pul se-echo di agn ostic
eq u ipmen t.

IEC 1 1 02 : 1 99 1 , Measu remen t an d characteri zat io n o f u lt rason i c f ie l ds usin g hydroph on es i n
th e frequency ran ge 0 ,5 MHz to 1 5 MHz.

IEC 1 1 61 : 1 992 , Ul trason ic power measu remen t i n l iq ui ds i n th e frequ en cy ran ge 0 ,5 MHz
to 25 MHz.

3 Defin i ti ons and symbols

Fo r the purpose of th is In ternat ional Stan dard, the fol l owin g defi ni t io n s appl y.

Fi g ures 1 to 4 i l lu strate some of the defi ned parameters g iven bel ow.
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3. 1 accompanyi ng l iteratu re: Operat in g an d i n stru cti on man ual provid ed by the

manufacturer with each p iece of med ical di agn ostic u ltrason i c equ ipment.

3. 2 acou sti c in it ia l izati on fract i on : Rati o of th e peak-neg ati ve acou st ic pressu re when a

system is i n i ni ti a li zat ion mode to th e maximum val ue o f the peak-negati ve acou sti c

pressure for any system set ti n gs o f a speci f ie d mode of ope rat io n . Th i s rati o i s determ i ned

from measu remen ts made at the posit i on wh ich yi el d s the maximum pu lse -pressure-squ ared

in teg ral (or maximum mean square acou sti c pressu re for con ti nu ous wave [cw] systems) . The

rat io i s u sual l y expressed as a pe rcen tage .

NOTE - The mode of operat ion of a system i n i ni ti al izat ion m ode may be d if fe rent from the speci fi ed mode of

operat ion.

3. 3 acou sti c output freeze: A cond i ti on of a system fo r wh i ch the acou stic ou tpu t is d isabl ed

when the re is no active updat i ng o f ul trason ic echo i nfo rmat i on .

3. 4 acou sti c power-u p fracti on: Ratio o f the peak-neg at i ve acou sti c pressure when th e

system i s i n power-up mod e to the maximum valu e o f th e peak-neg ati ve acoustic pressure

fo r any system set ti n gs of a speci fi ed mode of operati on . Th is rat i o i s determ i ned from

measu remen ts made at the posi ti on whi ch yi el ds the maximum pu lse -pressure-squ ared

in teg ral (or maximum mean square acousti c pressure fo r con t in uou swave [cw] sys tems) . Th e

rat io i s u sual l y expressed as a pe rcen tage .

NOTE - The mode of operat ion of a system in power-u p mode may be di ff erent f rom the speci fi ed mode of

operat ion.

3. 5 band wid th: Dif fe ren ce i n th e freq uen cies f1 an d f2 at whi ch the ampl itu de of th e spectrum

of the acou sti c pressure f irst becomes 3 dB l ower th an th e peak ampl i tu de .

3. 6 combined -operat i ng mod e: Mode of operati on of a system wh ich combin es more than

on e d i screte-operatin g mode.

NOTE - Examples of combin ed-operati ng m odes are real- ti me B-mode combi ned wi th M-mode (B+M ), real -t im e

B-mode combi ned wit h pu lsed Doppler (B+D ), col our M -mode (cM) , real- ti me B-mode combi ned wi th M -mode and

pu lsed Doppler (B+M+D), real- ti me B-m ode combined wi th real -t im e fl ow-mappi ng Doppler (B+rD) , i . e. f low-

mapping i n whi ch di ff erent types of acoust ic pul ses are used to generate the Doppler in format ion and the imag ing

in form at ion.

3. 7 di screte-operat i ng mode: Mode of ope rat i on of medi cal di agn ostic u l trasoni c

eq u ipmen t i n whi ch the pu rpose of the exci ta t io n of the u lt rason i c transducer or ul trason ic

transducer e l emen t g rou p is to u t i l ize onl y on e d i ag nosti c meth od o lo g y.

NOTE - Examples of discrete-operat in g modes are A-mode (A) , M-mode (M ), stati c B-m ode ( sB), real -t im e

B-mode (B ), acoust ic wave Doppler (cwD), pu lsed Doppl er (D) , stati c f low-mapping ( sD) and real- ti me f low-

mapping Doppler ( rD ) usi ng only one type of acousti c pul se.

3. 8 in cl usi ve mode: Combi ned -operati ng mod e havin g acou sti c ou tput le vel s (p_ and I
spta

)

le ss than those correspon di n g to a specif i ed di screte-operati ng mode.
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3. 9 in it i al i zati on mod e: A def i ned state o f a sys tem correspon d in g to th e mode of ope rat i on

an d system sett i ng s when a new patien t proced ure i s in i ti ated.

3. 1 0 manufacturer: A company that makes, markets or d istri bu tes medi cal d iag nosti c

ul trason ic equi pment.

3. 1 1 med ical d i ag nosti c u ltrason ic equ ipment (or system): Combin at i on o f the u ltrasou nd

in stru ment conso le and the tran sd ucer assembly making up a compl e te d i ag nosti csystem.

3. 1 2 non-scan ni ng mode: A mode of operati on o f a system that in vol ves a sequ ence of

ul trason ic pu lses wh ich gi ve ri se to ul trason ic scan li nes tha t fo l low the same acou sti c path .

NOTE - The sequence of pu lses is not necessari ly made up of identi cal pul ses, such as in mul ti pl e focal -zone

systems .

3. 1 3 ou tpu t beam area: Area of th e ul trason ic beam deri ved from the output beam

di men sions.

Un i t: cent imetre squared , cm
2
.

3. 1 4 ou tpu t beam d imens ion s: Dimen sions of the ul trason ic beam (−6 dB pul se beam-

wid th ) in a specif ied d i recti on normal to th e beam ali g nmen t axi s an d at the transd ucer

ou tpu t face.

Un i t: m i l l imetre , mm.

3. 1 5 ou tpu t beam in tens i ty: Temporal -average power outpu t d ivid ed by th e ou tpu t beam

area.

Symbo l : I ob

Un i t: m i l l i watt per cen t imetre squared, mW/cm 2.

3. 1 6 patien t en try pl ane: Plan e perpend icu lar to th e beam al ig nment ax is, or th e axi s o f

symmetry o f th e scan pl ane fo r an au tomat ic scan ner, wh ich passes throu gh the poi n t on sai d

axi s at wh ich the u lt rasou nd en te rs the pat ient .

See fig u re 1 .

3. 1 7 power-up mode: A defi ned state o f a system correspon d in g to the mode of ope rat ion

an d system se tt in g s au tomat i call y estab l i shed when power to th e sys tem i s f i rst tu rned on. I f

th e de fi n ed state i s u ser dependent , power-up mode i s re fe rred to as “no t appl i cabl e ”

(abbreviated n /a) .

NOTE - The def ined state would normall y be one of the d iscrete- or combined-operati ng modes.

3. 1 8 pu lse beam-wid th : Distan ce between two po i nts, on a speci f ie d surface and i n a

speci f ied di rect io n passin g th rou gh the po i nt o f th e maximum pu lse-pressu re-squ aredinteg ral

(ppsi ) in tha t su rface, at whi ch the ppsi is a specif i ed fracti on o f the maximum val ue of the ppsi
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in th e surface . The two poi nts are farthest from an d on opposi te sid es of th e poi n t of maximum

ppsi. I f the posit i on of the speci fi ed su rface i s no t g iven, th en i t passes th rou gh th e po in t o f

spati a l-peak temporal -peak acou sti c pressure i n th e whol e acou sti c f ie l d.

Th e specif ied l evels are 0 , 25 an d 0, 01 fo r the −6 dB an d −20 dB pu lse beam-widths

respecti ve l y.

NOTES

1 For cont in uous wave systems , t he term pul se-pressure-squared i ntegral (ppsi) is replaced everywhere

in th e above def in it ion by mean square acoust ic pressure .

2 The speci fi ed surf ace i s usual ly a pl ane perpendicul ar to th e beam-ali gnment axis but can be a cyl in der

fo r ul trason ic transducers wit h cyli ndri cal act ive el ements or a sphere for ul trasonic transducers wit h spher ical

acti ve elements.

Symbo l : wpb6, wpb20

Un i t: m i l l imetre , mm.

3. 1 9 reference di rec tion: For sys tems with scann i ng modes, the di rect io n normal to th e

beam-ali gn men t axis fo r an ul trason ic scan li ne and i n the scan pl ane. For systems wi th

on l y non -scan ni n g modes, th e d irecti on normal to th e beam-ali gn men t axi s an d paral l el to the

di rect io n o f maximum −6 dB pu lse beam-wid th.

3. 20 scan d irect ion : For systems with scanni n g modes, th e d i recti on i n the scan pl ane and

pe rpendi cu l ar to a speci f ied ul trason ic scan li ne.

3. 21 scann i ng mod e: A mode of operati on o f a system th at i nvo lves a seq uen ce of u l trasoni c

pu l ses whi ch g ive ri se to u ltrasoni c scan li nes th at do not fol low the same acou sti c path.

NOTE - The sequence of pul ses i s not necessari ly made up of identi cal pul ses, such as in mu lt ip le focal -zone

systems .

3. 22 transducer assembly: Those parts of med ical d iagn ost i c ul trason ic equ ipmen t

compri si ng th e u l trasoni c transducer an d /o r u lt rason i c tran sducer el ement g rou p toge the r wi th

an y in teg ral components, such as an acoustic l en s, i n tegral stand -of t e tc. The transducer

assembly is usua l ly separabl e from th e u ltrasou nd i nstrument con so le.

3. 23 transducer output face: Exte rna l surface o f a tran sdu cer assembly wh i ch is ei the r

di rect ly i n contact wi th th e pati en t o r is in con tact wi th a water or l i qu i d path to th e pat i en t .

See fig u res 1 and 2 .

3. 24 transducer stand -off d is tan ce: Shortest d istan ce between the transducer output face

an d th e pat i en t en try pl an e.
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The term “contact” i s u sed to conno te d i rect con tact be tween the transducer ou tpu t face and

th e pat i en t, wi th the transd ucer stand-off di stance equa l to zero .

Symbo l : I ts

Un i t: m i l l imetre , mm.

See fig u re 1

3. 25 transducer to tran sd u cer-output-face di stance: The d i stan ce along th e beam-

al i gn men t axi s between th e surface con ta i ni n g th e acti ve face o f th e ul trason ic transducer or

ul trason ic transducer el ement g roup an d the transducer ou tpu t face.

Symbo l : I tt

Un i t: m i l l imetre , mm.

See fig u res 1 and 2 .

3. 26 type test i ng val ues : For acou sti cal ou tpu tparamete rs, the maximum probab le acou stical

ou tpu t level s fo r a specif ied system.

3. 27 ul trason ic scan l i ne: Fo r au tomati c scan ni n g sys tems, th e beam-al ig nment axi s e ith er

fo r a parti cul ar ul trason ic transducer el ement group , o r fo r a si n gl e or mu l ti pl e excitat i on o f an

ul trason ic transducer or o f an u lt rasoni c transducer el ement group .

See fig u re 3 .

NOTE - Here, an u lt rasoni c scan l in e re fe rs to the path of acousti c pu lses and not to a l in e on an image on the

di splay screen of a system .

3. 28 ul trasou nd in strument consol e: Electroni c un it to wh i ch th e transducer assembl y is

at tached .

Th e fol l owin g de fi n it i on s are i den ti cal to or conform to th ose gi ven in I EC 1 1 02 .

3. 29 acoustic pu lse waveform: Temporal waveform of th e in stan taneous acousti c pressu re

at a speci f ied posi ti on i n an acousti c f i el d and di spl ayed over a peri od suf f ici en tl y l on g to

in clu de al l si gn i fi can t acou sti c i nformat i on i n a sin g le pul se or tone-bu rst, o r in one or more

cycles in a con ti n uous wave.

See also 2. 3 .1 o f IEC 469- 1 and 3 .2 o f IEC 1 1 02.

3. 30 ari th met ic -mean acoust ic -worki ng freq u en cy:The arithmetic mean of the freq uencies

f
1
an d f

2
at whi ch the ampl itu de of the spectrum of th e acou sti c si gn al, i .e . th e ou tpu t o f a

hyd rophone p laced i n an acousti c f i el d at a speci fi ed posi t io n, fi rst becomes 3 dB l ower than

th e peak ampl i tu de.

Con fo rms to 3 . 4. 2 o f I EC 1 1 02.
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