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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proced

res used to develop this document and those intended for its further maintenan

e are

described in
different typ
editorial rulg

Attention is

patent rights
patent rights
the ISO list o

Any trade ng
constitute ar

the ISO/IEC Directives, Part 1. In particular the different approval criteria needed\f
es of ISO documents should be noted. This document was drafted in accordanee wi
s of the ISO/IEC Directives, Part 2. www.iso.org/directives

rawn to the possibility that some of the elements of this document may;Be the subj
. ISO shall not be held responsible for identifying any or all such patent rights. Details
identified during the development of the document will be in the Introduction and
[ patent declarations received. www.iso.org/patents

me used in this document is information given for the convenience of users and do
endorsement.

br the
'h the

ect of
bf any
or on

S not

For an explanation on the meaning of ISO specific terms and-expressions related to conformity
assessment, fis well as information about ISO’s adherence to the WTO principles in the Technical Bafriers
to Trade (TBJI'), see the following URL: Foreword - Supplementdry information

The committe¢e responsible for this documentis [SO/TC 106,Dentistry, Subcommittee SC 6, Dental equigment.

This third edition cancels and replaces the second edition (ISO 9680:2007), which has been techitically

revised via the following changes:

a) Thescope was expanded to consider any light'source technology, including light emitting diodes (ILEDs);

b) Normatiye references have been updated;

c) Thereqyirement for the adjustable level of illuminance has been changed to eliminate an upper limit
on the mjnimum illuminance level and to reduce the lower limit on maximum illuminance to 15 00 Ix;

d) Thereqyirement for the [Humination pattern has been revised to specify a minimum size and ghape
of the outer area of illumination, area B;

e) Arequirement has\been added to measure, plot and report the 10 %, 50 % and 75 % of maxjmum
illuminapce isoluxlines;

f) The CIE fhromaticity coordinates for corner point 1 in Table 1 have been changed to set this dorner
pOint withir6;02of the Planektantoeusin—the € E1960-YUniform€ht uulati\,ity Spauc [1 . (u V)
chromaticity space];

g) The colour rendering index requirement was revised to exclude LED operating lights since current
LED operating lights may not meet the requirement and an accepted method for measuring the
colour rendering properties of white LEDs is not yet established;

h) In the requirement for ultraviolet light irradiance the lower limit of the wavelength range was
changed from 180 nm to 200 nm in order to reflect the measurement range of available radiometers;

i) Arequirement for compatibility with light-activated restorative materials has been added;

j)  The requirement for operating forces has been simplified;

k) The requirement for expelled parts has been revised;
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1) References in electrical requirements were updated and simplified;

m) Arequirement on usability has been added;

n) Requirements for test conditions have been simplified;

o) Electrical tests have been deleted due to reference to IEC 60601-1:2005+A1:2012;

p) Optical tests have been clarified and a test for compatibility with light-activated restorative
materials has been added;

q) Therequirements for instructions for use and technical description have been revised;

r) Therequirements for marking on the outside of mains-operated operating lights havedeen revised;

s) The requirement for marking of operating controls has been eliminated in favour of the broader
requirement for graphical symbols;

t) Tlhe Bibliography has been expanded.
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Introduction

The aim of this International Standard is to provide the dentist and his staff with means to enable them
to work with optimum visual ease and comfort, i.e. a visual acuity of 90 % to 100 % according to zone,
without adversely affecting their perception of colour or causing excessive fatigue.

In this International Standard, the safety of an operating light is assessed in combination with its power
supply. Such power supplies may be incorporated in dental units or dental patient chairs.

Any item of equipment recommended by the manufacturer for use in conjunction with an operating light
should not render the equipment unsafe nor affect its qualities adversely.

In preparing

This Interna
equipment,

This Internat
Internationa

Only the spe

this International Standard account has been taken of IEC 60598-1.

fional Standard refers to IEC 60601-1, the basic standard on safety of medical elec
Vhereever relevant, by stating the respective clause numbers of IEC 60601¢k,

ional Standard takes priority over IEC 60601-1 as specified in the individual Clauses
Standard.

Cifications laid down in this International Standard are applicable.

trical

bf this

Vi
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RNATIONAL STANDARD IS0 9680:2014(E)

Dentistry — Operating lights

1 S

cope

This International Standard specifies requirements and test methods for operating lights used in the
dental office and intended for illuminating the oral cavity of patients. It also contains specifications on

manu

facturers’ instructions for use, marking and packaging.

This IInternational Standard applies to operating lights, irrespective of the technology of tlg

This
headl

2 N
The f

nternational Standard excludes auxiliary light sources, e.g. from dental handpiecs
hmps and also operating lights which are specifically designed for use in qral’surger;

ormative references

bllowing documents, in whole or in part, are normatively referenced in this docur

indispensable for its application. For dated references, only thé’ edition cited applies.

referg
[SO 1

ISO 4
oral h

ISO9
[SO1

nces, the latest edition of the referenced document (including any amendments) app
D42, Dentistry — Vocabulary

D73, Dentistry — Information system on the locatiof of dental equipment in the workif
ealth care provider

h87, Dentistry — Graphical symbols for dental’ equipment

be supplied — Part 1: General requirements

SO 11

ISO 2
chem}

IEC6
IEC6

1971, Medical devices — Application of risk management to medical devices

1530, Dentistry — Materials used for dental equipment surfaces — Determination of]
cal disinfectants

D050-845, International Electrotechnical Vocabulary, Lighting

)598-1, Luminaires — Part 1: General requirements and tests

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for bas

essen

IEC6

ial performance + A1:2012

366, Medical devices — Application of usability engineering to medical devices

light source.

s and dental
.,

nent and are
For undated
ies.

g area of the

h223-1, Medical devices — Symbols to.be used with medical device labels, labelling and ififormation to

resistance to

ic safety and

IEC 62471:2006, Photobiological safety of lamps and lamp systems

IEC 80601-2-60, Medical electrical equipment — Part 2-60: Particular requirements for basic safety and
essential performance of dental equipment

CIE 013.3, Method of measuring and specifying colour rendering properties of light sources

CIES

017, ILV: International Lighting Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in CIE S 017, IEC 60050-845,
IEC 60598-1, IEC 60601-1, ISO 1942, ISO 4073 and the following apply.
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31

operating light

device designed for use by an operator for illuminating the oral cavity, which distributes, filters and/or
transforms the light transmitted from one or more light sources and which includes all parts necessary
for supporting, fixing and protecting the light sources, and circuit auxiliaries together with the means

of connecting them to the supply

3.2

LED operating light
operating light using at least one light emitting diode (LED) as the light source

3.3

illuminanc
luminous fl

3.4

light-activat
dental matern
which is acti

Note 1 to enty]
based materid

4 C(Classif

4.1 Accor
Operating lig
a) Classle

b) ClasslI 4
4.2 Accor
Operating lig
5 Requirn

5.1 Gener

Operating lig
stored, insta

jx incident on a surface per unit of area, usually measured in lux

ed restorative material
ial intended for restoring teeth that incorporates a monomer system, the’polymerizat
yated by blue light

y: Polymer-based materials of this type are classified in ISO 4049 as-Class 2 materials and
Is of this type are classified in ISO 9917-2 as Class 2 or Class 3 materials.

cation

ling to type of protection against electric:shock

hts are classified in accordance with IEC 60601-1 as follows:
quipment, see IEC 60601-1;

quipment, see IEC 60601-1.

ling to mode of operation

hts shall be suitable for{continuous operation. IEC 60601-1:2005+A1:2012, 6.6 applie|

ements and recommendations

al requirements

hts shall be designed, constructed and manufactured so that, when properly transp
lledyused and maintained according to the manufacturer’s instructions, they cau

ion of

ivater-

2]

brted,
se no

danger whic

h could reasonably be foreseen to the patient, to the personnel or to the surroundi

ngs in

normal use and in single-fault condition.

Operating lights shall be capable of being adjusted so as to permit illumination of the oral cavity in all
patient operating positions.

If the equipment passes all the tests described in this International Standard, it shall be considered that
these requirements are fulfilled.

Test in accordance with Z7.3.

© ISO 2014 - All rights reserved
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5.2.1
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Optical requirements

Adjustable level of illuminance

The level of illuminance shall be adjustable between a minimum level and maximum level specified by

the m

NOTE

anufacturer. The maximum level of illuminance shall be atleast 15 000 1x.

Manufacturers are advised that there is indication in the dental ergonomics literature that a higher
specified level of illuminance up to a certain limit may be warranted.[14] This requirement will be evaluated in
the next revision of this Standard and modified with respect to the lower limit and/or upper limit for maximum
illuminance, if appropriate, with consideration for current research.

The afljustment of illuminance may be either continuous or in discrete levels.

Test i

5.2.2

5.2.2

The illumination areas A and B are shown in Figure 1.

The i
vertid
illum

The o
isoluy

The 5
order
axis d

The 1
be m

instryctions requirement specified in 8.4.

h accordance with 7.2 and 7.3.2.

Illumination pattern

1 Illumination areas and illuminance levels

hner area of illumination, area A, is defined by an ellipseywith a horizontal axis of
al axis of 25 mm, in which the point of maximum illuminance, Lyax, shall lie. Throughd

line and the inner area A.

0 % of maximum illuminance isolux line shall be measured and plotted in accordancse
to indicate area B. The outer border of<area B shall be on or outside of an ellipse with
f 80 mm and a vertical axis of 40 mm(see Figure 1).

pasured and plotted in accordance with 7.3.2 for the purpose of fulfilling the m4

nance shall not be less than 75 % of Lmax (see Figure1). Test in accordance with 7.3.2.

b0 mm and a
utarea A the

uter area of illumination, area B, is defined as the@rea between the 50 % of maximum illuminance

with 7.3.2 in
a horizontal

0 % of maximum illuminance isolux line and 75 % of maximum illuminance isolux line shall

inufacturer’s

© IS0 2014 - All rights reserved
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Dimensions in millimetres

L3
B A |
|
S "
(\s}
» (=]
3 %W
LZ ;’F(: LITIBX
=80
Key
A inner arga of illumination
B outer arfea of illumination

Lmax point offmaximum illuminance

L1 illumingnce within the area A

Ly line of pattern with L = 0,5-Lyax

L3 illumingnce at a distance of 60 mm, L3 <1 200 Ix

Figure 1 —Illumination pattern

5.2.2.2 Illymination uniformity

The illumination shall decrease in-intensity progressively and smoothly toward the pattern edge.

Test in accorflance with 7.3.3;

5.2.3 Illuminance inpdtient’s eyes

The level of iJluminance at all points on or above a horizontal line 60 mm above the centre of area 4 shall
not be greatgr thaw1 200 Ix (see Figure 1).

The operatinglight should preferably he capable of rotating aboutthe X, Yand Zaxesinordertoalldw the
operator maximum flexibility in positioning the operating light while preventing excessive illuminance
in the patient’s eyes.

Test in accordance with 7.3.4.

5.2.4 Chromatic uniformity

No perceptible chromatic variation (colour separation) of the light incident upon the measuring screen
shall be visible in area A and area B.

Test in accordance with 7.3.5.

4 © ISO 2014 - All rights reserved
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5.2.5 Correlated colour temperature

Over the full range of illuminance levels of the operating light, the CIE (x,y) chromaticity coordinates
within areas A and B of the illuminance pattern shall be within the quadrilateral area bounded by the
coordinates in Table 1. The CIE (u’v’) chromaticity coordinates, defined in CIE 15, of the four corner
points are also given in Table 1.

NOTE The colour space defined by the coordinates in Table 1 corresponds to correlated colour temperatures
between 3 600 K to 6 400 K.

Preferably, when the operating light is adjusted to the maximum illuminance level, the correlated colour
temperature should be between 4 500 Kand 6 400 K.

Test ih accordance with 7.3.6.

Table 1 — Coordinates of colour space

Chromaticity coordinates LUV colour space of C[E 15
Corner point . .
X y u 1%

1 0,311 0,360 0,186 0,484

2 0,316 0,322 0,203 0,465

3 0,414 0,428 0,227 0,527

4 0,396 0,377 0,235 D,504

NOTE| Further information on the transformation formulas between (x,y) and (u’,v’) coordinates is given in Annex A.

5.2.6] Radiant heat in pattern

The nadiant heat in pattern shall be measured as the irradiance, E, in W/mZ2. The irradiance shall
be < 350 W/m?2 at the maximum illuminange tevel.

Test ih accordance with 7.3.7.

5.2.7] Shadow

The Rard shadow of a dise. with 20 mm diameter at a distance of 50 mm shall have no dimension
greatpr than 12 mm.

Test ih accordance with’7.3.8.

5.2.8| Colourréndering

For g¢neralillumination of the oral cavity, the operating light shall have a colour rendering index R, > 85
if the joperating light is not an LED operating light.

Test in accordance with 7.3.9.

NOTE A performance requirement for the colour rendering index of LED operating lights is not specified
since some current LED operating lights may not meet this requirement and an accepted method for measuring
the colour rendering properties of white LEDs is not yet established. Manufacturers are advised that a colour
rendering requirement for LED operating lights will be considered in the next revision of this Standard.

5.2.9 UVirradiance

The effective UV irradiance at the maximum level of the operating light in the spectral region
200 nm to 400 nm shall not exceed 0,008 W/m?2 and shall be in accordance with the requirements of
IEC 62471:2006, 4.3.1.

© IS0 2014 - All rights reserved 5
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Test in accordance with 7.3.10.

NOTE Th

is requirement is equivalent to a maximum effective radiant exposure of 30 J/m2, spectrally

weighted according to the referenced document, in one hour under the specified test conditions.

5.2.10 Compatibility with light-activated restorative materials

If the opera

ting light is equipped with a setting intended for use while handling light-activated

restorative materials, the effective irradiance weighted against the normalized spectral absorbance of
camphorquinone shall be less than 3,0 W/m2 at an illuminance level of at least 6 500 Ix.

NOTE Th
operated at 8§
produces an e

Test in accor

5.3 Mechanical requirements

5.3.1 Movi
[EC 60601-1:

Test in accor

5.3.2 Opey

s requirement is consistent with ISO 4049, in which the specified filtered xenon light source
000 Ix for evaluating the sensitivity of polymer-based restorative materials to ambienf light
ffective irradiance of approximately 3,5 W/m?2.

Hance with 7.3.11.

ng parts
P005+A1:2012, 9.2 applies.

Hance with 7.4.1.

ating controls

Operating cantrols shall be designed and located to mininiize accidental activation. Graphical symbols

for operating

IEC 60601-1:

5.3.3 Rotary movement

Operating lig
movement of

[EC 60601-1:

5.3.4 Handling and mechanical adjustment

5.3.4.1 Gel

If the operat
light is mour

controls and performance shall be in accordance with ISO 9687.

P005+A1:2012, 15.1.applies.

thts shall be designed to agoid the risk of damage to electrical conductors during rfotary
all movable elements ofthe operating light.

P005+A1:2012, 9.2 applies.

heral stability

ingdight is mounted to a pillar or post, it shall not be possible to tip it. If the operating
ted to the ceiling or wall, the mount shall be immovable and stable under the weight and

movement o

the operating light, in normal function.

Test in accordance with 7.4.4.

5.3.4.2 Sta

bility after positioning

Operating lights shall be free from apparent drift when positioned.

Test in accordance with 7.4.2.

5.3.4.3 Operating forces

The forcerequired atthe handle to reposition the operatinglight shall notexceed 30 N. Minor adjustments
to the position of the light source assembly shall not require a force greater than 7 N.

© ISO 2014 - All rights reserved
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n accordance with 7.4.3.

5.3.4.4 Mechanical strength

[EC 60601-1:2005+A1:2012, 9.1 applies.

5.3.5

Expelled parts

The operating light shall be designed to provide protection against the effects of the shattering of its light
source if it is possible for the light source to shatter. This requirement is not relevant for LED light sources.

The

safety. This shall be verified by appropriate risk analysis in accordance with ISO 14971,

5.3.6
IEC6

5.4
All ex

withdut deterioration of the light’s surface or markings whenusing cleaning agents and
agents recommended by the manufacturer.

All sa

Test i

5.5
IEC6

5.6

Testing shall be carried out in-acdordance with IEC 62366.

6 Sampling

All ty

7 1

7.1

b Lo crlads 1 11 1 | . ) dn . | £ 1 dnde. . ) . .
lJCl dLllls llslll. S1idIl SU UCT UCDISIICL{ Llidu Pdl LICITS TTUIIL d SIIdiLTI llls llgllt SUUICT U
Suspended masses

D601-1:2005+A1:2012, 9.8 applies.

Cleaning and disinfection

terior touchable parts of the operating light shall be capable of undergoing cleaning anc

fety requirements shall be maintained after the cleaning and disinfection test.

h accordance with 7.5.

Electrical requirements

D601-1 and IEC 80601-2-60 apply.

Usability

pe tests shall'be/made on one representative sample of the operating light.

esting

annot impair

| disinfection
disinfection

General

All tests described in this International Standard are type tests.

Testing shall be performed at an ambient temperature of (23 * 2) °C. The relative humidity shall be
between 30 % and 70 %.

7.2

Visua

Visual inspection

l inspection shall be performed at normal visual acuity without magnification.

© IS0 2014 - All rights reserved
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7.3 Optical tests

7.3.1 Testset-up

Aim the light beam at a measuring screen, perpendicular to the optical axis, at a distance of 700 mm
measured from the external most forward part of the operating light from which light is emitted.

Adjust the controls for illumination during the tests at the setting of the maximum illuminance level.

Establish a rectangular coordinate system in the measurement plane with the origin of coordinates (i.e.
the coordlnate axis intersection pomt) centrally placed in the zone of maximum 1llum1nat10n level and
with the x-a 3 ction,
take this as

the positive dlrectlon

n the
tor in

For tests spgcifying visual assessment of the illuminance pattern, place a flat white sckeen f
measuremernt plane. For tests requiring instrumented measurements, place the specified detec
the measurement plane.

Perform optical tests in ambient lighting not exceeding 30 Ix.

If an operati
the intended
at the intend

7.3.2 Leve
Use the test s

Measure the
active cell w

Moving the g
not more th
greater than

Record the m

5.2.3 are fulfiilled. Use linear interpolation of measurements for determining specified isolux cont

7.3.3
Use the test s

The requirel
visually app4

Illunpinance uniformity.

glight is designed to be used at a distance other than 700 mm, the manufacturer shal
operating distance in the instructions for use and include additional optical measurel
ed operating distance in the technical description.

| of illuminance and illuminance pattern
et-up as described in 7.3.1.

illuminance levels with a photometer calibrated in accordance with CIE 69 and havi
th a diameter of 10 mm.

hotometer within the measurementplane, make measurements at rectilinear coord
hn 5 mm apart, such that all points’ within the illuminance pattern having illumi
600 Ix are measured.

easurements and their logation. Check whether the requirements givenin 5.2.1, 5.2.2

et-up as deseribed in 7.3.1.

ment is falfilled if no bright rings or bright spots outside of the central maximu
irent,

7.3.4

Illunpinance in the patient’s eyes

state
ments

ng an

nates
nance

11 and
ours.

n are

Use the test set-up as described in 7.3.1 with a calibrated photometer as described in 7.3.2. Moving
the photometer in the measurement plane along the line 60 mm above the centre line of area A, make
measurements at increments not more than 5 mm apart, such that all points along the line having
illuminance greater than 600 Ix are measured.

Place a flat white screen in the measurement plane. Observe whether there are areas of brightness above
the horizontal line 60 mm above the centre of area A when viewed by a person with normal visual acuity at
a distance of 50 cm to 75 cm. If any areas appear brighter than along the horizontal line 60 mm above the
centre of area A, measure the illuminance in those areas using a calibrated photometer, as described above.

Record the measurements and their location. Check whether the requirement specified in 5.2.3 is fulfilled.

© ISO 2014 - All rights reserved
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Chromatic uniformity

Adjustthe ambientlighting to an illuminance level in the range of 1 % to 3 % of the maximum illuminance
of the operating light, measured at the centre of the measurement plane with a calibrated illuminance
meter oriented toward the ambient light source. Place a flat white screen in the measurement plane and
illuminate it with the operating light. Observe whether there are any colour non-uniformities within
area A and area B when viewed by a person with normal colour vision at a distance of 50 cm to 75 cm.

7.3.6

Correlated colour temperature

Determine the chromaticity coordinates with the use ofa tri-stimulus colourimeter or spectrophotometer

atth

7.3.7

- 1 1 L1l -
IHIdATIITUIIT ITVCT UL TTTUIITITIAaIICT,

Radiant heat in pattern

Use the test set-up as described in 7.3.1.

Meas
and a

Make
The t

ire the radiant heat using a radiometer with an sensitive area of not-more than 30 1
constant spectral sensitivity in the wavelength region from 300 nfsto 2 500 nm.

measurements 30 min after switching on the operating light to{its maximum level of

bst shall be conducted with the light beam directed perpendicularly onto the senso

the pgint with the maximum of illuminance Ly« in Figure 1:

7.3.8

Place
recta

Shadow

the operating light to be tested at a distance-gf 700 mm from a measuring screen m
hgular coordinate system (see Figure 2), with' the light beam normal to the measurin

the illuminance pattern axes coincident with the measuring screen coordinates.

Place
thick
axis 1
hard

a support column outside the measurement area, supporting a 20 mm diameter disc

ormal to the measuring screen coordinates at a distance of 50 mm from the screen.
thadow cast on the target on-the two main axes.

nm diameter

illumination.

. Measure at

arked with a
g screen and

thatis 1 mm

and opaque. Position the disc parallel to the measuring screen with the centre of the disc on the

Measure the

© IS0 2014 - All rights reserved
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Key
operating light, or portion thereof capable of producing the illuminance pattern
pole
sliding rihg for adjustment
screen
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stem

Figure€ 2 — Device for determination of shadow reduction

7.3.9 Colopr rendering

Test in accorfance with CIE 013.3.

7.3.10 Ultraviolet Irradiance (200 nm to 400 nm)

Use the test set-up as described in 7.3.1. Position the detector at the maximum point of the irradiance
pattern with the detector normal to the incident light.

Measure the irradiance over the range 200 nm to 400 nm with a calibrated spectro-radiometer having
uniform sensitivity over the specified spectral range. Evaluate the values measured at each wavelength
according to IEC 62471:2006, 4.3.1.

7.3.11 Compatibility with light-activated restorative materials

Use the test set-up as described in 7.3.1 with a calibrated spectro-radiometer having uniform sensitivity
over the spectral range 400 nm to 515 nm and an active cell diameter of 10 mm to 20 mm. Adjust the
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operating light to the setting intended for use while handling light-activated restorative materials and
adjust the illuminance to the maximum level in this setting, if applicable. Position the detector at the
point of maximum irradiance with the detector normal to the incident light.

Measure the spectral irradiance from 400 nm to 515 nm at uniform wavelength intervals of not
more than 5 nm. Calculate the effective irradiance weighted against the normalized absorbance of
camphorquinone using the following formula:

Eeet =) Eej-a(2)-A%

where
E¢ eff is the effective irradiance weighted against the absorbance of camphetrfuinone,
expressed in watts per square metre (W/m?2);
Ee is the spectral irradiance, expressed in watts per square metre-per nanometre [W/
(m2-nm)];
a(i) is the normalized absorbance of camphorquinone (unitless), tabulated in Annex B;
AL is the wavelength interval of the measurements (fim).

Determine whether the calculated value for E¢ off meets the requirement given in 5.2.10.
7.4 |Mechanical tests

7.4.1| Moving parts

Visually inspect the test sample, using the standard test finger specified in IEC 60601-1:2(005+A1:2012,
Figurg 6.

Perfofm a visual inspection in accordance with 7.2 to determine the presence of moving parts and,
wher¢ necessary, measure the maximwm and minimum distances.

7.4.2| Stability

Mounit the operating light according to the manufacturer’s instructions. After mounting, n¢ visible drift
shall pe observed in any pdsition.

7.4.3| Operatingferce

Move|the operating light vertically and horizontally in two directions at right angles to egch other (i.e.
along|X, Y and Z axes) and measure the forces required at the handle.

7-4’-4 chc1 al otab;lit_'y

Apply a force of 50 N at the handle of the operating light at its most unfavourable position.

7.5 Cleaning and disinfection

Test in accordance with ISO 21530.

8 Manufacturer’s instructions

8.1 Documents

Documents shall be provided containing atleast the information as specified in the following Subclauses.
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8.2 General

[EC 60601-1:2005+A1:2012, 7.9.1 applies.

8.3

Instructions for use

IEC 60601-1:2005+A1:2012, 7.9.2 applies.

In addition, at least the following information shall be provided by the manufacturer:

step-by-step procedures for the operation and routine maintenance of the operating light, including

ans qhnwing the location of each control and other features rplnring to safety:

a)
illustrat
b) instruct
the oper
c) specificg
8.4 Techn
IEC 60601-1:

In addition, 3

a)

b)

‘)
d)

e)
f)
g)

h)

8.5

The accompanying documents shall be checked to ensure that all the information specified in 8.2

informatf
requiren

service (
overall 1}

range of
has disci

specificg
specifica

informat
restorat

ons for infection control, including barrier protection and/or cleaning and disjnfect]
hting light.

tion for replacement of the light source (e.g. lamp or bulb) if light source isiteplaceab

ical description
P005+A1:2012, 79.3.1 and 7.9.3.2 apply.
t least the following information shall be provided by the fnanufacturer:

ion and instructions on assembly and installation, including space requirements, moy
nents and electrical supply requirements;

ocumentation, including wiring diagram;
hovements;

illuminance (if illuminance is continuptsly adjustable) or illuminance levels (if illumi
'ete settings), expressed in lux;

tion of colour rendering index (R3) except for LED operating lights;
tion of correlated colour temperature (CCT);

ion on whether the operating light has a setting that is compatible with light-acti
ve materials, conférniing to 5.2.10;

ion of

nting

nance

vated

dimensipnally scaled diagram showing typical illuminance pattern contour lines correspondfing to

10 %, 50
illumina

Check

% and 75 %¢<of the maximum illuminance when the operating light is set to its max
hce settinng,

imuim

8.4 is provided.

9 Packaging

9.1 Operating lights shall be packaged for transportation in such a way that no damage may occur
during anticipated transport conditions.

9.2 Component parts shall be specifically identified on the outside to facilitate correct assembly.

12
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10 Marking

10.1 Marking on the outside of mains-operated operating lights

Marking on the outside of mains-operated operating lights shall be in accordance with
IEC 60601-1:2005+A1:2012, 7.2.2, 7.2.5, 7.2.6, 7.2.11 (see Table 2).

In addition, at least the following information shall be provided by the manufacturer.

Table 2 — Marking on the outside of mains-operated operating lights

Subject Mains operated equipment

Serial number X

Indication of origin

Model or type reference

Connection to supply

Supply frequency (Hz)

Power input

Classification

P R X X

Fuses

10.2 |Marking on the inside of operating lights

Mark]ng on the inside of operating lights shall be inraccordance with IEC 60601-1:2005+A[1:2012, 7.1.2,
7.3.4,7.3.5,7.3.7 and 7.3.8.

10.3 (Graphical symbols

Graphjical symbols used for marking,‘operating controls and performance shall be in acc¢rdance with
ISO 9687 and ISO 15223-1.

10.4 |Colours of the insulation of conductors

Coloulrs of insulation conductors shall be in accordance with IEC 60601-1:2005+A1:2012, 77.

10.5 |Indicator lights and push-buttons
Indicqtor lighfs.and push-buttons shall be in accordance with IEC 60601-1:2005+A1:2012, [7.8.
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