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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SUMMARY OF REQUIREMENTS AND TESTS FOR
PRODUCTS IN THE SCOPE OF IEC 60601-2-66

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
interpational co-operation on all questions concerning standardization in the electrical electronjc flelds. To
this gnd and in addition to other activities, IEC publishes International Standards 2 Specmcations,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hers as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Na interested
in the subject dealt with may participate in this preparatory work. nd non-

govefnmental organizations liaising with the IEC also participate in this prepakation. Ik g$ closely
with |the International Organization for Standardization (ISO) in accorda \ iti ined by
agre¢ment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters exp ible, i national
consensus of opinion on the relevant subjects since each technica Aittee, he [ i from all
interg¢sted IEC National Committees.

3) IEC Publications have the form of recommendations for infern ¢ National
Compnittees in that sense. While all reasonable efforts ate\made i t of IEC

Publications is accurate, IEC cannot be hg ible in “whi for any
misirjterpretation by any end user.

4) In order to promote international uniformit lications
trangparently to the maximum extent possible in 3 egional publications. Any dijyergence
betwpen any IEC Publication and the corre igna egional publication shall be clearly indjcated in
the latter.

5) IEC |tself does not provide 4 i 'y. Independent certification bodies provide cqnformity
assepsment services and, . s of conformity. IEC is not responsiblg for any
servites carried out by in q ifi

6) All ugers should ensure ftha
employees, servants or agents including individual experts and
ational Committees for any personal injury, property dgmage or

7) No lipbility shall 4
mempers of its te
othell damage of ah her direct or indirect, or for costs (including legal f¢es) and

expehses arising o [ icafi ge of, or reliance upon, this IEC Publication or any ofher IEC

Publications.
8) Attertion is dra e references cited in this publication. Use of the referenced publicptions is
indispensab{e for th ion of this publication.

9) Attention s to. thre’ pgssibitity that some of the elements of this IEC Publication may be the syibject of
patetiri ) & held responsible for identifying any or all such patent rights.

The mai IEC\technical committees is to prepare International Standards. Howgver, a
technidal committee _may propose the publication of a technical report when it has cqllected

data of| adifferent kind from that which is normally published as an International Standard, for
example_state of the art"

IEC 62809, which is a technical report, has been prepared by IEC technical committee 29:
Electroacoustics.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
29/776/DTR 29/791/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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In this standard, the following print types are used:

— requirements and definitions: roman type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS
NOTED: SMALL CAPITALS.

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

* reconfirmed,

* withdrawn,

* rep|aced by a revised edition, or
*+ amended.

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

@C@
S
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INTRODUCTION

During the preparation of IEC 60601-2-66, members of the involved technical committee and
working group voiced concerns about the complexity of the document and its structure as part
of the IEC 60601 series. Members felt distracted from the technical content by this complexity
during reviews of the document stages. There was also concern that groups in the hearing
instrument community would have problems to understand and apply the standard and that
this could be an issue with its acceptability.

In order to have a broad consensus for the new standard it was agreed that the standard
should be supported by this Technical Report, which should enable members of the
commurity—anrd—the—inrdustry—to—have—a—basic—uhderstandirg—ei—the—reauirementsH of the

standafd, without the need to study the complete standard document and dQcuments that
are refgrenced in it.

IEC 60p01-2-66 was published to address the specific requirem earing
instruments, and it is entitled “Particular requirements for i sential
performance of hearing instruments and hearing instrum RSN 1t \was puplished
becaude IEC 60601-1 is a general standard intended to wide \range of medical
electriqal equipment — including large scale facilities suc achines, for exa[?ple -
and thpus has large sections that are not relevant S \_power, subminiature
hearing instruments.

If IEC 60601-2-66 was not published/te
difficully applying IEC 60601-1,
instruments. This Technical Report con
relate fo hearing instruments, and red
instruments.

izations would probably have
specific guidance for hearing
) rents from IEC 60601-2-64 which
ith those that do not relate to hearing

It includes specific ref; equirements within IEC 60601-1, and it is
suggedted that hearing\ i and manufacturers along with test and
regulatory organ@) i eport as an overview of IEC 60601-2-66.
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SUMMARY OF REQUIREMENTS AND TESTS FOR
PRODUCTS IN THE SCOPE OF IEC 60601-2-66

1 Scope

This Technical Report provides an overview of the requirements and tests of IEC 60601-2-66
in combination with the applicable sections of IEC 60601-1, and the collateral standards of the
IEC 60601 series.

NOTE The IEC 60601 series consists of three levels of standards: IEC 60601-1, knownr
several |EC 60601-1-X documents, known as the collateral standards and a series of ¢4
requiremjents for specific types of equipment (IEC 60601-2-X).

dtandard,
covering

It is intended to assist various groups involved in the prod S gs| — like
designers and suppliers — to get an overview of the basic req \ ithe ing all
involved standard documents in detail. The table include 3 bmmon
requirgments and tests.

It is crpicial to understand that the summary in this (doqu S erve as an inpuit for a
producf requirement specification or as a test pla i cument
itself. This Technical Report alone c3 S to the
standafd.

The symmary in Table 1 below doeg not preclyde
standafds in their entirety for a thorough kdg

e user from reading the refefrenced
é basic safety of hearing instruments

and he

2 Ndg

dated references, only the edition cited appligs. For
dition of the referenced document (including any

| electrical equipment — Part 1: General requirements fof basic

Medical electrical equipment — Part 2-66: Particular requiremgnts for
the basic safety and essential performance of hearing instruments and hearing instfument
systems

3 Summary of requirements and tests

The reference column in Table 1 shows the clause number of IEC 60601-2-66:2012 and, if
applicable the reference to IEC 60601-1:2005, or other documents. References to the
particular standard, IEC 60601-2-66:2012 start with the number 201, while references to the
general standard, IEC 60601-1:2005, start directly with the clause or subclause number.

Other documents will be referred to explicitly. Some detailed references, for example
describing tools, are placed in the text instead of in the reference column.
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Table 1 — Summary of requirements and tests

Reference Subject Requirements and tests

201.1.1 ACCESSORY Requirements:

201.8 ACCESSORIES to HEARING INSTRUMENTS (e.g. remote control units,
audio streamers, battery chargers, power supplies) need to have
documented proof of compliance to IEC 60065, IEC 60950-1, the
IEC 60601-1 or other applicable IEC safety standards. They form a
HEARING INSTRUMENT SYSTEM when connected to the HEARING
INSTRUMENT. Wherever this connection has an influence on the
compliance to the requirements of IEC 60601-2-66 the HEARING
INSTRUMENT has to pass the requirements while being connected to
the ACCESSORY. If this connection results in add|t|ona| reqwrements
lU lIIU H\J\JESOUI’\‘I’, t;n::ac ICL'UIID‘IIIUIILB IIdVU lU = UIIIIIGU ucy nd the
applicable IEC standards.

Programming interfaces or ACCESSORIES ipn are
covered by IEC 60601.

For HEARING INSTRUMENTS that are s ower
source: If a particular separate po P
relevant tests are performed with the HE

connected to it. If a generic se , then
the specification in the ACCCMPANXI Cted.
Tests:

Inspection of ACCES OR(H)ocum ntati

201.4.1 TYPE TESTS & pexfornte itbm

201.4 have a

4 htive

5

hbject
to be
[\ itions.
4.2 irements
MA A MEN

4.5 ANAGEMENT complying with ISO 14971 shall be perfgrmed.

1ISO 14971 EC 60601-2-66 specifies requirements addressing particylar
RIS S alternative means of addressing these RISKS are accepfable

vided that the MANUFACTURER can justify that the RESIDUAL
RISKS are the same or lower.
Tests:
& Inspection of the RISK MANAGEMENT FILE

4.4 XP C\E/D Requirements:

CE LIFE |
The MANUFACTURER shall state the EXPECTED SERVICE LIFE of the
HEARING INSTRUMENT in the RISK MANAGEMENT FILE.
Inspection of the RISK MANAGEMENT FILE

4.8 Components Requirements:

4.9 Components, the failure of which could result in a HAZARDOUS
SITUATION shall be used in accordance with their specified ratings.
The reliability of components that are used as MEANS OF
PROTECTION shall be assessed. They shall comply with the applicable
safety requirements of a relevant IEC or ISO standard (options see
4.8).

Tests:
Inspection and, where necessary, test.
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Reference Subject Requirements and tests

7.1.3 Durability of Requirements:

markings . . .
Markings shall be removable only with a TOOL or by appreciable force

and shall be sufficiently durable to remain CLEARLY LEGIBLE during
EXPECTED SERVICE LIFE.

Tests:

Markings are rubbed by hand, without undue pressure, first for 15 s with
a cloth rag soaked with distilled water, then for 15 s with a cloth rag
soaked with methylated spirit and then for 15 s with a cloth rag soaked
with isopropyl alcohol.

201.7.

1 Legibility of Requirements:
201.7.2

markings
Markings shall be CLEARLY LEGIBLE when it is pfa

= N

ed in the.hgnd.

The serial number and other markings shall be
optical aid if necessary.

If the size of the HEARING INSTRUME
all required markings, the markings
instructions.

Tests:

201.7.2|2 Markings
7.3.3
7.4.2
7.8.2

or

ENT.

ation of

attery and the mode of insertion shall be marked or]
INSTRUMENTS unless the design of the battery
ompariment prevents incorrect replacement of a battery

Différent positions of control devices and switches shall be indic@ted by
igures, letters or other visual means.

If the change of setting of a control could result in a RISK, such gontrols
shall be provided with an indicating device or an indication of thd
direction in which the magnitude of the function changes.

The colour red shall be used only for emergency controls.
Tests:

Inspection and verification of the applicable requirements.

201.7.2.17 Protective Requirements:

packaging . . :
If special handling measures have to be taken during transport or

storage, the packaging shall be marked accordingly.

Tests:

Inspection and verification of the applicable requirements.
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Reference Subject Requirements and tests
201.7.8.1 ACCOMPANYING | Requirements:
DOCUMENTS ) ) )
201.7.9 HEARING INSTRUMENTS shall be accompanied by instructions
7 6.1 containing at least:

the purpose and INTENDED USE of the HEARING INSTRUMENT;

instructions for use, operating functions and a technical description;

easily understood diagrams, illustrations, or photographs of the
fully assembled and ready-to-operate HEARING INSTRUMENT
including all controls, visual information signals, and indicators,

proper connection of the PATIENT to the HEARING INSTRUMENT,
ACCESSORIES and other equipment;

identification of the HEARING INSTRUMENT:

a list of detachable and replaceable p
ACCESSORIES;

HEARING INSTRUMEN
physician e.g. accumulati

name or trade name of the MANUFACT
to which the PATIENT can refer;

MODEL OR TYPE REFERENCE;

dress

se of

he

ining
TS

Fge

7.6.2).

g and of
al;

e:

may provide a RISK associated with the dlspos
about cleaning and maintenance, where applical

eplacing tubing, filters and other replaceable parts;
storing the HEARING INSTRUMENT;

special adequate maintenance for rechargeable batterief;
information on how and where to obtain repair service;

if a HEARING INSTRUMENT is difficult to retrieve from the gar
canal a method to detect its location and to retrieve it shall e

provided;

warning and safety notices in a specifically identified section] of the
instructions for use; if a warning or safety notice applies only to a
specific instruction or action it should precede the instructionf to

which it applies;

for HEARING INSTRUMENTS in rr_\anrliafrir\ aprr_\lir\afinne

Warning to keep small parts (HEARING INSTRUMENTS,
batteries and detachable parts) that can be swallowed out of
children’s reach;

for HEARING INSTRUMENTS able to provide more than 132
dB SPL: warning to the professional OPERATOR fitting the
HEARING INSTRUMENT that there may be a RISK of impairing
the remaining hearing of the PATIENT;

for HEARING INSTRUMENTS that do not comply with
requirements for explosive atmospheres: warning not to use
the HEARING INSTRUMENT in areas where there is danger of
explosion;

warning that the specific HEARING INSTRUMENT must only
be used by the intended person and not by others;

for HEARING INSTRUMENTS with wireless transmission:
warning to check first before using the HEARING SYSTEM in
areas where electronics or wireless devices are restricted;
statement required about the special needs of particular
PATIENT groups e.g. small children or mentally disabled
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Reference

Subject

Requirements and tests

persons;

* warning about common conditions that could damage the
HEARING INSTRUMENT such as dropping, immersing in
liquid, strong electromagnetic fields or excessive heat;

+ if leakage from a battery would result in a RISK, a warning to
remove the battery;

. if the HEARING INSTRUMENT can be externally connected, a
warning only to connect to equipment that conforms to relevant
international safety standards;

+ other warnings that may result from the RISK ASSESSMENT,
e.g. a warning if parts could remain in the ear and what to do;

+ for each warning and safety sign, the nature of the HAZARD,

likely consequences that could occur if the—adyvice Is nof]

de of a

— the ACCOMPANYING DOCUM
consistent with the education, ¢
person(s) for whom they are_i

— the instructions for use
the intended PATIENT=

el
5 of the

nguage that is acceptable to

ay be provided
ROCESS shall include
conS|derat|on of g needs to be provided as hard

copy,
Tests:

201.8
201.8.7
201.5.7

Protection against
electrical
HAZARD

) er applicable IEC safety standards shall pasg the
KAGE CURRENT requirements of 100 pA rms at 2[/5 V
ibed in 201.8.7.

PA T LEAKAGE CURRENT of 201.8.7, measurement after tH
humidity treatment of 201.5.7 and the drop test of 201.15.3.4.

)

201.16
201.5.9{2.

A CE SI
TS

Requirements:

The voltage to earth or to ACCESSIBLE PARTS other than HEARING
INSTRUMENTS shall not exceed 42,4 V peak a.c. or 60 V d.c. i
NORMAL CONDITION or in SINGLE FAULT CONDITION. The dc. limit
of 60 V applies to d.c. with not more than 10 % peak-to-peak ripple. If
the ripple exceeds that amount, the 42,4 V peak limit applies. Th
energy shall not exceed 240 VA for longer than 60 s or the store
energy available shall not exceed 20 J at a potential up to 2 V.

= 4
TeStST

Inspection of product documentation, in case this inspection is not
conclusive, measurement.

If internal parts exceed these limits, access is tested by test finger
(201.5.9.2.1); small finger probe (Figure 1of IEC 60601-1-11:2010.),
test pin (Figure 8 of IEC 60601-1:2005) and/or metal test rod (8.4.2).

201.8.4.2
201.8.7.4.8

Accessible
contacts

Requirements:

If an internally supplied HEARING INSTRUMENTS rated at 1,6 V dc or
less has ACCESSIBLE PARTS, the dc current flowing in a realistic
worst case configuration between those contacts shall not exceed 10
pA and the RISK ASSESSMENT shall cover the particular design and
application.

Tests:

Measurement and inspection of the RISK ASSESSMENT

TR 62809 © IEC:2013(E)
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IEC 60118-7:2005

Reference Subject Requirements and tests
201.9 MECHANICAL Requirements:
HAZARDS

Rough surfaces, sharp corners and edges of HEARING INSTRUMENT
and HEARING INSTRUMENT SYSTEMS (e.g. moulded edges, battery
doors and connector flanges) shall be avoided or covered.
Test: inspection of the HEARING INSTRUMENT, HEARING
INSTRUMENT SYSTEMS and the RISK MANAGEMENT FILE.

201.9.6 Acoustic energy Requirements:

201.13 HEARING INSTRUMENTS shall be designed in a way that users cannot

be unintentionally exposed to a sound pressure level above 132 dB in
NORMAL and SINGLE FAULT CONDITION.

Tests:

Inspection of circuitry, firmware and software
normal use and under SINGLE FAULT CON

Measurements of sound pressure level dre
7:2005

N

DN

201.9.1p1 Entanglement Requirements:
RIES
njury
h 30 N.

201.9.1p2 Parts remaining in

the ear canal

Il be
do not
f at

201.10 \ée Mments:

10.4 s shall be class | according to IEC 60825-1.

Tests:

Inspection of the component specification and the circuitry.

201.11
201.13

\Ma i

temperature

Requirements:

Maximum temperature of the HEARING INSTRUMENTS shall no
exceed 41 °C in normal use (in case of higher temperature, see
201.11.1.1) and 50 °C under fault conditions.

fa
E38tST

Inspection of energy source and circuitry. In case of doubt, a
measurement shall be performed.

201.11.6.5

Ingress of water

Requirements: If the RISK ASSESSMENT requires protection against
harmful ingress of water or particulate matter the IP class of the
HEARING INSTRUMENT shall be not less than the level required for
safe operation as detailed in IEC 60529.

Tests:

Apply IEC 60529



https://iecnorm.com/api/?name=a0cadffd0bb815d66bb7cfe1c4c26707

-12 - TR 62809 © IEC:2013(E)

Reference Subject Requirements and tests

201.11.6.6 Cleaning Requirements:

HEARING INSTRUMENTS and HEARING INSTRUMENTS SYSTEMS
and their parts and ACCESSORIES, shall be capable of withstanding,
without damage or deterioration, the cleaning or disinfection processes
(such as cerumen removal), as specified in the instructions for use.

Tests:

Evaluate the effects of multiple cleanings during the EXPECTED
SERVICE LIFE of the HEARING INSTRUMENTS and HEARING
INSTRUMENTS SYSTEMS, their parts and ACCESSORIES and assure
that no unacceptable RISK will occur. The results of the evaluation shall
be documented in the RISK MANAGEMENT FILE.

11.6.8 Compatibility with | Requirements:

substances ) )
When applicable, the MANUFACTURER shaj}f'ad A K
MANAGEMENT PROCESS the RISKS assagi i atibijity with

Tests:

Inspection of the RISK MANAGEM

11.7 Biocompatibility Requirements:
HEARING INSTRUME
Tests:

Assessment and (do
pringiples giv th

201.7.1
201.12.p
12.2
IEC 60601-1-6

-

Usability

'
(o]

PROCESS according to IEC 60601-1
Its have to be considered in the desjgn of a

S should be designed to be simple to uge and

ing and removing the HEARING INSTRUMENT;
itting a HEARING INSTRUMENT;

testing of essential physical HEARING INSTRUMENT
parameters;

— frequently used functions:

+ changing battery;

+ cleaning;
N * switching on /off;

* adjust volume, program and other essential parameters|
Tests:

Inspection of the results of the USABILITY ENGINEERING PROCESS

and {'l—\r\ |nc\+r||nf LORE- {'runl {' st tha nrad: I' i nocosseary
3 Lid T

201.12.4.4 Incorrect output Requirements:

When a control adjusts the intended maximum power output, output
power shall not increase if the control is disconnected or defective.
Software controlled maximum power settings shall not exceed the
selected value as a result of corrupt data transfer between programmer
and HEARING INSTRUMENT.

Tests:

Inspection of circuitry, firmware, software and the RISK MANAGEMENT
FILE; trial test where necessary.
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in hazardous quantities:

Reference Subject Requirements and tests

12.4.3 Incorrect output Requirements:
The MANUFACTURER shall address in the RISK MANAGEMENT
PROCESS the RISKS associated with accidental selection of an
excessive output value.
Tests:
Inspection of the RISK MANAGEMENT FILE.

201.13 HAZARDOUS Requirements:

SITUATIONS and
13 fault conditions The following HAZARDOUS SITUATIONS shall not occur:
1.3 — emission of flames, molten metal, poisonous or ignitable substance

Tests:

deformation of ENCLOSURES to such an extent that risk§’rg

materials” identified in Table
minus 12,5 °C.

s1,5

t limits
h 15 W

ing to

AL

RO\
<
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Reference Subject Requirements and tests

201.14 Software Requirements:

14 — Embedded and fitting software shall conform to IEC 62304.

— The classification of software according to IEC 62304 shall be the
result of the RISK ASSESSMENT.

Aspects to be considered beyond the requirements of IEC 62304:

14.2 Documentation

The required processes for RISK MANAGEMENT and software
development have to be correctly implemented and maintained.
Documentation that the PROCESS steps have been performed needs to
be filed in the RISK MANAGEMENT FILE.

A document confrol system needs o be in place,
14.3 RISK MANAGEMENT plan

In addition to elements of the RISK MAN
ISO 14971, a PEMS VALIDATION plan i§

by

ip built.
s might occur that can|only be
or a high volume of data,
security, performance,
sting,locumentation and safefy.

r e the
] not influence or limit the extént of
. E amples of level of independence incltide:

i iye), by
G \ the RISK MANAGEMENT FILE Compllance with th
623Q4 software design and the RISK MANAGEMENT PROCESS by
/\(\ \UNE ction of external or internal audit reports or certificates.

Y

201.15.p Ser\iceabili \Ryzirements:

Parts of HEARING INSTRUMENTS subject to mechanical wear,
electrical and environmental degradation or ageing that could result in
an unacceptable RISK if allowed to continue unchecked for too Ipng a
period shall be accessible for inspection, replacement and
maintenance.

Tests:

Inspection of such parts and their location.
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Reference Subject Requirements and tests
201.15.3 Mechanical Requirements:
strength ) )
HEARING INSTRUMENTS or its parts shall have adequate mechanical
strength and shall not result in an unacceptable RISK due to moulding
stress or when subjected to mechanical stress caused by pushing,
impact, dropping, and rough handling.
Mechanical design requirements for instruments intended for use by
infants under 36 months:
a) battery doors shall be constructed to:
* require a TOOL to remove the battery, or
. require a force of at least 10 N in the least favourable direction
to remove the battery,
b) any detachable part of the HEARING INST hook,
tube, type plate, programming cover) shal
*  without a TOOL, or
* with a force lower than 10 N in tance.
Tests:
Inspection of the product and the a ces
201.15.B.4 Drop test Requirement
HEARING INSTRUMEN 5K as
a result of a free fall,
mechanical hazards.
bf Six
201.15.B.7 Environmental
influences . . )
eht of materials used in the construction of
S shall take account of the INTENDED USE,
ICE LIFE and the conditions for transport #nd
INSTRUMENTS shall be so designed and constructed
EXPECTED SERVICE LIFE any corrosion, ageing
m hant¢al wear, or degradation of biological materials due to tHe
u of moisture, sweat, humidity, hair care products or toildtries
shalbhnot reduce its mechamcal properties in a way that results i an
ceptable RISK.
Tests:
Inspection of HEARING INSTRUMENTS, the ACCOMPANYING
DOCUMENTS and of the specifications of materials used, of the
N processing specifications for these materials and relevant tests qr
calculations.
201.15.4.3.1 \Hﬂg}‘lﬁg Requirements:
Battery compartments shall be designed to prevent accidental sHort
eiretitng-ef-thebattery-where-sueh-sherteireuits—eottdresuiina
HAZARDOUS SITUATION.
If a HAZARDOUS SITUATION might develop by the incorrect
connection or replacement of a battery, the equipment shall be fitted
with a means of preventing incorrect polarity.
Tests:
Inspection of circuit and construction.
15.4.3.3 Overcharging Requirements:

Where overcharging of any battery could result in an unacceptable
RISK, the design shall prevent overcharging.

Tests:

Inspection of the design documentation.
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