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ISO 389-2: 1994(E) 

Foreword 

ISO (the International Organization for Standardizationf is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take patt in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(1 EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 389-2 was prepared by Technical Committee 
lSO/rC 43, Acoustics. 

ISO 389 consists of the following Parts, under the general title Acoustics 
- Reference zero for the calibration of audiometric equipment: 

- Part 1: ßeference equivalent threshold Sound pressure levels for 
pure tones and supra-aural earphones 

- Part 2: ßeference equivalent threshold Sound pressure levels for 
pure tones and insert earphones 

- Part 3: ßeference equivalent threshold forte levels for pure tones 
and bone Vibrators 

- Part 4: Reference levels for narrow-band masking noise 

- Part 5: ßeference equivalent threshold Sound pressure levels for 
pure tones in the frequency range 8 kHz to 16 kHz 

- Part 6: Re ference equivalent threshold Sound pressure levels for 
acoustic test Signals of short duration 

- Part 7: Reference threshold of hearing under free-field and diffuse- 
field listening conditions 
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Part 1 will be a re-issue of ISO 389:1991. 

Annexes A and B of this part of ISO 389 are for information only. 

. . . 
Ill 
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ISO 389-2: 1994(E) 0 ISO 

Introduction 

Esch part of International Standard ISO 389 specifies a specific reference 
zero for the calibration of audiometric equipment. ISO 389:1991 (to be 
re-issued as ISO 389-1) contains values of reference equivalent threshold 
Sound pressure levels (RETSPL) for pure tones and two specified Patterns 
of supra-aural earphones used in conjunction with an acoustic coupler 
conforming to IEC 303, and for other supra-aural earphones of specified 
Patterns in conjunction with an artificial ear conforming to IEC 318. 
ISO 389-4 specifies reference Ievels for narrow-band masking noise based 
on these RETSPL data. 

In some audiological applications it may, however, be desirable to use in- 
sert earphones to deliver either the test Signal or the masking noise, e.g. 
to reduce the occlusion effect or interaural effects. RETSPL data for these 
kinds of earphone are specified in this part of ISO 389. lt is based on an 
assessment of technical data provided by laboratories in different coun- 
tries representing the most reliable data available at the time. 

lt is recognized that small differentes may occur between results of 
hearing threshold Ievel measurements obtained by audiometric equipment 
using different Patterns of earphone, i.e. supra-aural or insert earphones. 
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INTERNATIONAL STANDARD 0 ISO ISO 389-2: 1994(E) 

Acoustics - Reference zero for the calibration of 
audiometric equipment - 

Part 2: 
Reference equivalent threshold Sound pressure Ievels for 
pure tones and insert earphones 

1 Scope 

This part of ISO 389 specifies reference equivalent 
threshold Sound pressure levels (RETSPL) for the 
calibration of pure-tone audiometers supplementary 
to those specified in ISO 389:1991? Values given in 
this part of ISO 389 are applicable to insert earphones 
of a Pattern specified in clause 4. 

NOTE 1 For information, a note on the derivation of the 
reference values and the origin of the data input is given in 
annex A, and a bibliography is given in annex B. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this patt of ISO 389. At the time of publication, the 
editions indicated were valid. All Standards are subject 
to revision, and Parties to agreements based on this 
part of ISO 389 are encouraged to investigate the 
possibility of applying the most recent editions of the 
Standards indicated below. Members of IEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 389:1991, Acoustics - Standard reference zero 
for the calibration of pure-tone air conduction 
audiometers. l) 

IEC 126:1973, IEC reference coupler for the 
measurement of hearing aids using earphones coup- 
led to the ear by means of ear insefls. 

IEC 711:1981, Occluded-ear simula tor for the 
measurement of earphones coupled to the ear by ear 
inserts. 

3 Definitions 

For the purposes of this patt of ISO 389, the defi- 
nitions given in ISO 389:1991 together with the fol- 
lowing definitions apply. 

3.1 ear insert: Device used to provide the acoustic 
coupling between an earphone and the ear canal. 

NOTE 2 This may be, for example, an earmould or a 
similar device with or without a connecting tube. 

3.2 insert earphone: Small earphone coupled to the 
ear canal by means of an ear insert, or attached to a 
connecting element which is inserted into the ear ca- 
nal. The ear insert may be a patt of the insert 
earphone. 

3.3 ear simulator: Device for measuring the output 
Sound pressure of an earphone under weil-defined 
loading conditions in a specified frequency range. lt 
consists essentially of a principal cavity, acoustic load 
networks and a calibrated microphone. The location 
of the microphone is Chosen so that the Sound 
pressure at the microphone corresponds approxi- 
mately to the Sound pressure existing at the human 
eardrum. 

1) To be re-issued as ISO 389-1. 
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ISO 389-2: 1994(E) 0 ISO 

3.4 occluded-ear Simulator: Ear Simulator which 
simulates the inner part of the ear canal, from the tip 
of an ear insert to the eardrum. 

NOTE 3 An occluded-ear simulator is specified in 
IEC 711. 

3.5 ear-insert Simulator (earmould Substitute, 
earmould Simulator): Insert which terminates the en- 
trance of the ear Simulator and provides for passage 
of Sound into the acoustic coupler or the occluded-ear 
Simulator through an opening on its axis. 

3.6 acoustic coupler for insert earpkones: Cavity 
of specified shape and volume which is used for the 
calibration of an insert earphone in conjunction with 
a calibrated microphone to measure the Sound press- 
ure within the cavity. 

NOTE 4 An acoustic coupler for insert earphones is 
specified in IEC 126. 

4 Type of earphone 

This part of ISO 389 applies to insert earphones of 
type Etymotic Research ER-3A, coupled to the human 
ear by ear inserts of type ER-3-14. 

NOTE 5 Insert earphones of type EARTONE 3A are in all 
relevant aspects identical to ER-3A insert earphones. Ear 
inserts of type ER-3-14 are also offered as EARLINK 3A ear 
inserts. 

The ear insert consists of a foam eartip with a nominal 
diameter of 13 mm and a nominal length of 12 mm. 
lt contains an internal plastic tube with a nominal 

internal diameter of 1,9 mm and a nominal effective 
length of 22 mm, as measured between the end of 
the foam eartip and the end of a Sound tube nipple 
(nominal internal diameter 1,9 mm, nominal length 
11 mm). The nipple connects the ear insert to the in- 
sert earphone output via a Sound tube with a nominal 
internal diameter of 2 mm and a nominal effective 
length of 240 mm, as measured between the end of 
the nipple and the end of the earphone output (see 
figure 1). 

The ear insert shall be inserted into the ear canal so 
that the outer end of the eartip is 2 mm to 3 mm in- 
side the entrance of the ear canal. 

5 Specifications 

The reference equivalent threshold Sound pressure 
Ievels (RETSPL) for earphones as specified in 
clause 4, in an acoustic coupler conforming to 
IEC 126 and in an occluded-ear Simulator conforming 
to IEC 711, are given in table 1. 

These values apply when the Sound tube nipple of the 
insert earphone is fixed flush to the acoustic coupler 
and to the occluded-ear Simulator in accordance with 
figure 2 of IEC 126:1973 or IEC 711:1981, respect- 
ively, by means of plastic tubing. The total effective 
length of the connecting elements between the insert 
earphone output and the ear insert Simulator is then 
determined to be 251 mm (see figure2). 

NOTE 6 In the case of audiometers fitted with insert 
earphones other than that described in clause 4, the pro- 
cedure given in A.Z.2 of ISO 389:1991 should be used to 
determine corresponding RETSPL values. 
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Dimensions in millimetres 

Sound tube- - 

ER-3A insert earphone 

Sound tube nipple 

Foam eartip 

I 

R 

1 
I , 

Q, 1,9 
I ” I 

. ER-3-14 ear insert 

Figure 1 - An ER-3-14 ear insert and its coupling to an ER-3A insert earphone 
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ISO 389-2: 1994(E) 0 ISO 

Dimensions in millimetres 

ER-3A insert earphone 

. 

/ , 

Sound tube 

\ 

l 

I  I  

,- Sound tube nipple .-,, 

Tube-coupling device 

Ear-insert Simulator 

Acoustic coupler 

Occluded-ear Simulator 

a) Acoustic coupler b) Occluded-ear simulator 

Figure 2 - Coupling of the insert earphone to the acoustic coupler or to the occluded-ear Simulator 
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Table 1 - Reference equivalent threshold Sound 
wessure levels in an acoustic coupler conforming 

to IEC 126 and in an occluded-ear Simulator 
conforming to IEC 711 

Frequency 

Hz 

Acoustic coupler Occluded-ear 
Simulator 

(IEC 126) (IEC 711) 

125 26,0 28,0 
1602) 22,0 24,5 
2002) 18,0 Zl,5 

250 14,0 17,5 
315 12,0 15,5 

4002) 30 13,0 

500 5,5 93 
630 4,O 7,5 
750 zo 60 

8002) L5 5,5 
1 000 w 5,5 
1 250 zo 83 

1 500 ao 93 
1 6002) zo 93 
2 000 3,O 11,5 

2 500 5,O 13,5 
3 000 3,5 13,o 

3 1502) 4,O 13,0 

4 000 5,5 15,0 
5 000 5,O 18,5 
6 000 zo 16,0 

6300 zo 16,0 
8 000 o,o 15,5 

1) Values are rounded to nearest halfdecibel. 

2) Values for these frequencies are derived by interpolation. 

RETSPL (ref. 20 PPa) 1) 

dß 
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