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Foreword

ISO (the International Organization for Standardization) 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. Each 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-governm

ental in liaison with ISQ_also take part in the wark
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International
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CEN/TC 293
ISO/TC 173,
cooperation

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft Intermational Stan
the technical committees are circulated to the member bodies for voting:{Publication 2

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

vas prepared by the European Committee for Standardization (CEN) Technical Comr
Assistive products for persons with disability, in collaboration with Technical Comr

between 1ISO and CEN (Vienna Agreement).

jards
s an

atent

nittee
nittee

Assistive products for persons with disability, in accordance with the Agreement on technical
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Introduction

This International Standard provides one means to demonstrate that environmental control systems for
persons with disability, which are also medical devices, conform to the essential requirements outlined in
general terms in Annex 1 of the EU Directive 93/42 EEC. It is not intended to provide a means to show
conformity with the requirements of any other directive.

TherJz are three levels of European Standards dealing with technical aids for persons with disabilify. These are
as follows, with level 1 being the highest:

a) llevel 1: general requirements for technical aids;

b) level 2: particular requirements for families of technical aids;
c) level 3: specific requirements for types of technical aids.
Whele standards for particular aids or groups of aids exist (Level 2 or’3), the requirements df lower level
standards take precedence over higher level standards. Therefore, to'address all requirements fqr a particular

aid, il is necessary to start with standards of the lowest available standard.

This fis a combined Level 2, and Level 3 standard (lowest*pessible) for environmental controlf systems for
persans with disability, which are also medical devices, as.§pecified in the scope.

© I1SO 2006 — All rights reserved \4
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INTERNATIONAL STANDARD ISO 16201:2006(E)

Technical aids for persons with disability — Environmental

control systems for daily living

1 $cope

This | International Standard specifies functional and technical requirements and
envirpbnmental control systems intended for use to alleviate or compensate for a disability-

NOTH Such systems are also known as electronic aids to daily living.

test

methods for

The [aim of this International Standard is to provide safety requirenients and recommgndations for

manufacturers of such environmental control systems.

Targgt devices are not covered by this International Standard. Techni€al requirements for

items

bf equipment

conngected within the system are to be covered by their own specific'standards, e.g. adjustable beds.

2 Normative references

The following referenced documents are indispensable for the application of this documen

refergnces, only the edition cited applies. For-undated references, the latest edition
docupent (including any amendments) applies.

ISO 14971, Medical devices — Application.of risk management to medical devices

EN 5p011, Industrial, scientific and -medical (ISM) radio-frequency equipment —
chargcteristics — Limits and methods of measurement

IEC §0529, Degrees of protestion provided by enclosures (IP Code)

IEC §0601-1, Medical (electrical equipment — Part 1. General requirements for basic safety 4§

perfoymance

of th

Radio

IEC §0601-1-1;"Medical electrical equipment — Part 1-1: General requirements for safety

standard: Safety requirements for medical electrical systems

IEC §0825-1, Safety of laser products — Part 1: Equipment classification, requirements and user

t. For dated
b referenced

disturbance

nd essential

— Collateral

5 guide

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements
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3 Terms

2006(E)

and definitions

For the purposes of this document, the following terms and definitions apply. For the safety and test methods
of electrical equipment, the terms and definitions given in IEC 60601-1 apply.

3.1

applied part
part of the environmental control system that in normal use necessarily comes into physical contact with the
person with disability for the environmental control system to perform its function

EXAMPLE

3.2
central unit

unit receiving

of appropriat

3.3
environmen

system, whig
electrical eqy
to function ag

NOTE

34
feedback
information,

NOTE

3.5
hand-held d
piece of equi

3.6

input device
device by wh

3.7

manufacturer

natural or le
before it is p

by that persd

3.8
target devic

Ar
or electric whe

TH

Microphones that are mounted close to a person with disability.

and handling the information from input and/or target devices and giving output for the exeqd
b functions

kal control system

h provides a means for people with disabilities to remotely control and-operate electroni
ipment that are part of the system within the living environment and is-intended to enable
independently as possible regardless of disability and environment

environmental control system might be part of some other systems\or equipment, e.g. communicati
elchair.

which is returned to the user from the environmental tontrol system

is information assists the user in selecting the desired function or confirms the outcome of the selectio

evice
pment intended to be supported by.the hand during normal use

ich a command signal is given to a central unit, or directly to a target device

jal person with-responsibility for the design, manufacture, packaging and labelling of a d
aced on the market under his own name, regardless of whether these operations are carrig
n himself'or on his behalf by a third party

ution

c and
isers

bn aid

evice
d out

=

device or equipment, which is controlled or operated by an input device and/or a central unit

EXAMPLE

3.9
user

Door opener.

person using the environmental control system, either a person with disability and/or an assistant

3.10

user connection
every individual part of the applied part through which current can flow between a user and the environmental

control syste

m in normal condition or single fault condition
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4 General requirements

4.1 Risk management

The safety of the system shall be assessed by identifying hazards and estimating the risks associated with
them using the procedure specified in ISO 14971.

4.2 Information supplied by the manufacturer

4.21 General

At legst the following information shall be available in an unambiguous and understandable~way and in the
official language(s) of countries in which the environmental control system or devices-eompilising such a
system are marketed:

a) advice on which other devices and/or types of device can be used in combination;

b) ipformation needed to install and maintain the equipment, e.g. installation{and service manugls;

c) ipformation on how to handle and use it safely, presented in an unambiguous and understandable way to
user;

d) manufacturer and supplier identification;
e) ifentification of the system, e.g. model and serial number;

f) Ipvel of protection of electrical equipment against the ingress of liquids and advice on fhe intended
g¢nvironments of use and related safety recommeéndations;

g) any cleaning instructions;

h) details of the nature, type, intensity,anddistribution of any radiation transmitted;
i) potential adverse interaction with.other equipment;

j)  detailed information on the replaceability of components.

The [input device shall“be clearly described by the manufacturer in terms of type and number of
comrmunication ports,-type and number of communication methods, power supply, etc. as applicaple.

The individual key-or button on the input device shall be clearly described in terms of size, mass, force and
distance requifed 'to activate.

If different types of selection feedback from the user interface are present, all types shall be clearly described.

4.2.2 Instructions for use
The instructions shall contain at least the following information:

a) information necessary to operate the environmental control system and/or any individual device in the
system;

b) description of the functions and performances of the environmental control system and/or any individual
device in the system including the extension options;

c) if connection to other devices or equipment is needed, sufficient details of characteristics to identify the
correct devices or equipment for a safe combination;

© I1SO 2006 — All rights reserved 3


https://standardsiso.com/api/?name=5d903b3ab3f37501a9c8592a3a6012d7

ISO 16201:2006(E)

d) details of the nature and frequency of the maintenance and calibration needed;

e) descripti

on of used symbols and colours.

The instructions should be available in alternative format, e.g. audio or electronic for the use of persons with
visual impairment.

4.2.3 Labelling

On the product/packaging/instructions as appropriate, based on the safe use of the environmental control
system and/or any individual device in the system the labelling shall contain at least the following information:

a) name of
b) details n
C) anyspe
d) anyspe
e) any safe
f) year of i
g) guidanc
h) informat

i) informat

4.3 Mater,
Manufacture

minimize any
come into co

NOTE TH

5 Functi

5.1 Gene

Environment|

trade name and address of the manufacturer or supplier;

ecessary for the identification of the device and the contents on the packaging;
Cial storage and/or handling conditions;

Cial operating instructions;

ty warnings and/or precautions;

hanufacture;

b on how to dispose of packaging materials in an environmgntally sound manner;
on on whether batteries should be removed prior te disposal of the device;

on on how to dispose of batteries removed anytime during the lifetime of product.

als

s shall consider the flammability of materials used in the environmental control system in or
fire hazard. Manufacturers shall consider the biocompatibility of materials, which in norma

htact with skin.

is can be demonstrated in.the’risk analysis.

pnal requirements and test methods

al

ler to
| use

bl _control systems are assembled to meet the specified functional needs of individual us

rs. It

follows that any.individual assembled system may incorporate only some of requirements given in 5.2 tp 5.4.

Where a particular function is specified, the requirements of 5.2 to 5.4 apply.

Tests shall be carried out under the following conditions:

a) ambient

temperature within the range of 15 °C to 30 °C;

b) relative humidity within range of 45 % to 75 %;

c) atmospheric pressure within the range of 860 hPa to 1 060 hPa.

© I1SO 2006 — All rights reserved
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Design

Programmable devices shall be designed in such a way that it can be clearly recognize

not the device is in program mode.

d whether or

To test the device, set it in programming mode. Check for visual or auditory indication of programming mode
at each stage during programming.

5.2.2 The devices shall be designed in such a way that the functional set up shall not be compromised by

powe

r supply failure.

To te
parts
retairi

To te
a mir

are re¢tained.

5.3

5.3.1

5.3.1
requi
with §

5.3.1
easy
shou

NOTH
prese

5.3.1
used

5.3.1
betw

To te
and 1

5.3.1
a sed

stthedevice for Tmains—power suppty faiture;, firstdisconmect mormmause TTais poweTr S
of the system and wait for a minimum of 5 min. Restore normal power and verify that-all
ed.

st for battery supply failure, disconnect the batteries and, if applicable, the main§\power su
imum of 5 min, reconnect the batteries and follow manufacturer’s instructions-and verify tha

User interface

General

1
rements for a particular user. The methods employed should be capable of meeting the ne
ensory and/or cognitive impairments.

2 The selection strategies employed should\be ergonomically designed to provide st
to-learn operation with a minimum of physicalZdemand on the user. The environmental cq
d present choices to the user in a layout, which allows easy and efficient selection.

For instance, a user with speech impairment can require a page of pre-stored greetings to bd
hted for selection when an incoming telephene call is answered.

3 When multiple access inethods are offered on a central unit, then whatever acce
(e.g. touch screen, switch),allfunctions provided by the system should be operable.

4 Where a scanning”selection method is used, the stepping rate shall be adjust
pen (0,5 and 2,0) stepsis.

st for the stepping-rate, adjust to minimum and measure the time. Adjust the stepping rate
neasure time

5 The/selection procedure should make provision for users with tremor, e.g. the use of]
ond switch operation is accepted.

pply from all
functions are

pply. Wait for
all functions

The environmental control system should be capable of meeting the prescribgd functional

eds of users

raightforward
ntrol system

automatically

5s method is

hble at least

to maximum

delay before

5.3.1

6 A two-switch selection process should be available as an option for users without

the ability to

accurately time the switch operation.

NOTE

5.3.1.

7

This allows one switch to be used to step through the items and the second switch to make the selection.

Where a function within the system requires a specific data rate, such as computer control or

written or spoken communication, the system should provide an input strategy that allows effective use of that

function.
NOTE Some users will require the use of speech recognition to control the system (see 5.3.2).
5.3.1.8 Users shall be provided with unambiguous feedback when making a selection.

To test for this, operate the system as described in the user instructions. After each operation of the input
device, check that the options available to the user for the next operation are indicated.

©I1SO
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5.3.2

5.3.21
describing th

Input

e different functions.

If the same key or control button is used for different commands, there shall be instructions

To test for this, verify whether any key or control button is used for different commands. If so, verify that there

are instructio

5.3.2.2

ns describing the different functions.

and the range of forces required to activate the key/switch within the indicated area.

The manufacturer shall in the instructions for use indicate the sensitive area on the key/switch

To test for th
operating for

5.3.2.3
demanded, €

To test for this, verify the operation of the device within the range of operating forces specified b
manufacturef.

5.3.24
user, in term
to turn the fe
NOTE TH

To test for th
possible to ty

5.3.2.5

a) adaptto
b)

c) havean
d) be easil
e) havear
5.3.3 Seleg

The user intq
be switched

The activation of keys, control buttons and switches in an input devi¢e shall give feedback

be resis{ant to interference from ambient seuhds;

i tlo ot L1 ' £ Ll stals Ll |y | £ Ll H'H H ablos o Ll
O, voITTy UTat uUTC UPTTAliUIT UT UTCS SWITUIT UVTT UTS WITUTC UT TITC STTI™TUvVE dita 1S Wit ure Tal

Ces specified by the manufacturer.

For any other mode of activation, the manufacturer shall clearly specify the physical require
.g. air pressure required to operate a suck/blow switch.

5 of feeling a distinct click, and/or by audible and/or visible signal. The user may have the ¢
edback off.

is feedback can, for example, be from the input device itself or from any kind of unit.

is, detect whether there is any feedback when activating a switch or control button, and
rn the feedback signal off.

When a speech recognition input device is uséd it should:

changing voice quality;

alternative way to execute the\intended function;
programmed for new,veices and new commands;

bcognition capacity-sufficient for effective and safe use.

tion feedback

rface.shall provide feedback on the selection process. The feedback may have the possibi
Dff.

ge of

ment

y the

o the

ption

f it is

ity to

NOTE

audio ton

To

Types of selection feedback include for example:
a visual signal,

speech feedback, and

e feedback.

test for selection feedback, determine, from the information supplied by the manufacturer (see 4.2.1), the

types of selection feedback available from the user interface. Activate the user interface and check that the
specified types of feedback are provided at each stage during the selection process. Switch off the feedback
and repeat the test, if applicable.

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=5d903b3ab3f37501a9c8592a3a6012d7

5.3.4

ISO 16201:2006(E)

System feedback

The user should have the ability to know the status of any controlled function.

The feedback should take the form of a visual and/or audible signal, which may have the possibility to be
switched off.

5.3.5

Hand

Handheld devices

held devices shall have a mass not exceeding 0,35 kg including any batteries.

Tote

5.3.6

If the)
shall

safely.

To te
of the
safe

5.4

5.4.1

5.4.1

5t for this, measure the mass ot the device with the batteries recommended by the manufact

Portable and mounted devices

be provided with handles. The user manual shall indicate the points at whichthe device m

st for this, identify whether there are any components that are intendedto be carried. Meas
se components. If they exceed 20 kg, verify if they have any carrying handles. Verify that th
carrying of the device are indicated in the user manual.

Controlled functions
Home environment

1 Personal alarms

The ¢nvironmental control system should enablethe user, whether inside the home or in its imme

to ca
radio
Audik

| for help from a carer at any time. Mechanisms may include audible alarms inside or outsi
pager, cellular telephone, triggering of nurse-call/warden-alert system or a 24-h respd
le alarm calls should have adjustable volume.

In thg¢ event of mains power failure, this function shall continue to be operable for a minimum ¢

mear

To te
of ma

5.4.1

5.4.1

s of a battery backup.

st for this, disconnect-the mains power supply from all components of the system. After a mi
ins failure, chegk that the personal alarm operates.

2  Telephonic and intercom communication

21 DPoor intercoms shall not require visitor operation or intervention to speak.

Tot

Lirer.

device is intended to be carried by an individual, any component that has a'mass greatgr than 20 kg

hy be carried

Lire the mass
p points for a

diate vicinity,
le the home,
nse service.

f4h, eg. by

himum of 4 h

st for fhic, \lnrify that the intercom can he npnrafnd without manual intervention hy the visitor

5.4.1.2.2 Communication equipment for any door including door phones, video cameras,
enable the user to question, identify and greet visitors. For users unable to greet visitors due to speech
impairments, an alternative means of greeting should be provided.

etc., should

5.4.1.2.3 The environmental control system shall enable the user to answer incoming telephone calls and
to dial numbers from a personal telephone directory.

To test for this, verify that the system can answer incoming telephone call. Select a name from the personal
telephone directory and check the number is successfully dialled.

©I1SO
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5.41.2.4
be answered

5.4.1.2.5

with a minimum of delay.

The environmental control system should be configured so that the telephone may, at all times,

Telephone dialling shall give access to all telephone keys including the * and # functions and the

insertion of pauses. Where dialling of non-stored numbers is possible the system shall enable the numbers to
be composed before dialling commences.

To test for this, compose and dial a set of telephone numbers sufficient to include all telephone number keys
as well as # and * functions. Check for successful dialling.

5.4.1.2.6

The environmental control system should enable the user to maintain and expand a personal

telephone di
control syste

5413 W

The environr
format in the

U PR a-lict £ o $orad A Baadrar Balidantif: fion oo b o [« TEPN ERWH e
CULLWUTy Mo d Tiol U PJITTotUTTU CUUT O dlTfu Yerouridl TUTTIUCatuurT TTUTTiveTl o UL TITvITUTITT

ms should incorporate off-hook dialling to allow the user to access consumer services.

ritten communication

hental control system should provide the user with a means of data outputwith an appro
form of printed output on paper, or for making entries in an electronic personal organizer,

ental

Driate
pr for

transmission|as electronic mail or facsimile, or to access the facilities provided by the internet.

The environmental control system should provide a means of presentingCorrespondence, noteq and
published material to the user for reading. There should be options suitable far-users with visual impairments.

5.4.1.4 Seéating and positioning
If the envirohmental control system enables the user to adjust the position of motorized support surfaces
(e.g. electric| riser/recliner chairs, electric profiling beds andxglectric mattress elevators), interruptipn of

reception of {he control signal shall stop activation within 1 s.
To test for tlnis, initiate the movement function. Block the' reception of the control signal and verify that the
movement function ceases and continues to be prevented.

5.41.5

Lighting, heating and ventilation

The environmental control system should-provide control of:

a) plug-in lighting;

b) dimmingd and on/off functiens.for room lights included in the domestic electrical installation;

c) heating gnd ventilation’so as to enable the user to maintain a comfortable ambient environment;
d) opening|and clesing of curtains or blinds to any desired position.

e use

Control shou]d’be*arranged such that use through the environmental control system does not compromis
by other famiy-membersan arca

l P RVIP-Y- V)
Ty e ot TCC—VCT

Toarta—v

e n

5.41.6 Home entertainment

The environmental control system should enable the user to operate television, video and audio equipment.
A simple and efficient means of adjusting the selected channel and sound volume should be provided. The
system should also operate text, satellite, cable and digital decoders. The environmental control system
should enable the user to compose and transmit number sequences, e.g. for the selection of a text page, free
from any time constraints imposed by the consumer equipment.
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