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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.
International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Star
adopted by the technical committees are circulated to the member bodies for voting.)yPublication

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 9680 wgs prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee SC 6,
equipment.

This second gdition cancels and replaces the first edition (ISO.9680:1993) and I1SO 9680:1993/Cor.1
which have bg¢en technically revised via the following changes:

a) the illumiphation pattern has been changed from a round-area, A, with a diameter of 50 mm into an
with a hofizontal axis of 50 mm and a vertical axis.0f 25 mm;

b) the levell of illuminance shall be adjustableswith a minimum level < 8 000 Ix and a maximum
> 20 000 Ix;

c) arequirement for the general colour rendering index (Ra > 85) for diagnostic purposes is added;
d) arequirement for UV irradiance has been added;

e) the radiapt heat in pattern Shall be measured as the irradiance, E, in W/m2 (E < 350 W/m?2).

dards
as an

patent

Dental

11995

bllipse

level
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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 repder the equipment unsafe.

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

This |nternational Standard refers to IEC 60601-1, the basic standard.'on safety of medical electrical
equipment, wherever relevant, by stating the respective clause numbers of A\EC 60601-1.

This International Standard takes priority over IEC 60601-1 as specified'in its individual clauses.

Only the specifications laid down in this International Standard are applicable.

© 1SO 2007 — All rights reserved \4
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INTERNATIONAL STANDARD

ISO 9680:2007(E)

Dentistry — Operating lights

1 Scope

This |
office
instru

This |
ortot

hternational Standard specifies requirements and test methods for operating lights used
and intended for illuminating the oral cavity of patients. It also contains specifications~on n
ttions, marking and packaging.

hternational Standard applies to operating lights that are intended to be permanently fixed
he wall or to the floor.

Excludled are auxiliary light sources, e.g. from dental handpieces and dental ‘headlamps.

Also €

2 N

The f
refere

xcluded are dental luminaires, which are specifically designed for/use in a dental surgery.

ormative references

bllowing referenced documents are indispensahble-for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 5
ISO 1
ISO 9

ISO 1
suppli

ISO 2
chem

IEC 6

IEC 6

b4, Standard atmospheres for conditioning and/or testing — Specifications
D421), Dentistry — Voocabulary
587, Dental equipment — Graphical symbols

223, Medical devices—= Symbols to be used with medical device labels, labelling and infq
ed

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

D050-845;. International Electrotechnical Vocabulary. Lighting

D598-1:2006, Luminaires — Part 1: General requirements and tests

in the dental
hanufacturers'

to the ceiling,

ht. For dated
e referenced

rmation to be

resistance to

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic safety and
essential performance

CIE Publication 13.3, Method of measuring and specifying colour rendering properties of light sources

CIE Publication 15:2004, Colorimetry

CIE Publication 69, Methods of characterizing illuminance meters and luminance meters: Performance,
characteristics and specifications

1) To be published. (Replaces ISO 1942, parts 1 to 5)

© 1SO 2007 — All rights reserved
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ICNIRP Guidelines, Guidelines on Limits of Exposure to Ultraviolet Radiation of Wavelengths between 180 nm
and 400 nm (Incoherent Optical Radiation) of the International Commission on Non-lonizing Radiation
Protection, Health Physics, 87, Number 2, pp. 171-186, August 2004

3 Terms and definitions

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

3.1

luminaire

apparatus which distributes, filters or transforms the light transmitted from one or more lamps and |which
includes all the parts necessary for supporting, fixing and protecting the lamps, but not the lamps themdelves,

and where necessary circuit auxiliaries together with the means for connecting them to the supply

[IEC 60598-112006, 1.2.1]
3.2

lamp

light source

3.3
dental luminaire
luminaire spegially designed and/or presented for use in the dental surgery

3.4

operating lig
item of dental
luminaire (3.1

ht
equipment specially designed for use by a dentist for illuminating the oral cavity, consistin
and one or more lamps

gofa

3.5
illuminance

luminous flux|incident on a surface per unit of area, usually measured in lux

4 Classifjcation

4.1 Accors
Operating ligh
a)

Equipment in

ling to type of protection against electric shock

ts are classified as follows:

Class | equipment (see IEC 60601-1:2005, 3.13)

which protection against electric shock does not rely on basic insulation only, but which in

tludes

an additional safety precaution in such a way that means are provided for the connection of accessible
conductive parts to the protective (earth) conductor in the fixed wiring of the installation in such a way that
accessible conductive parts cannot become live in the event of a failure of the basic insulation.

b) Class Il equipment (see IEC 60601-1:2005, 3.14)
Equipment in which protection against electric shock does not rely on basic insulation only, but in which

additional safety precautions such as double insulation or reinforced insulation are provided, there being no
provision for protective earthing or reliance upon installation conditions.

© 1SO 2007 — All rights reserved
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According to mode of operation

See IEC 60601-1:2005, 6.6.

Opera

ting lights shall be suitable for continuous operation.

5 Requirements and recommendations

5.1

General requirements

Operg
install
could
single

If the
requiri

In addg
perso

Operd
cavity
5.2.3.

Test i
5.2

5.21

The lg
The a

Test i
5.2.2

5.2.2.
Theill

The in

ting lights shall be designed, constructed and manufactured so that, when properly transg
ed, used and maintained according to the manufacturer's instructions, they causeno
reasonably be foreseen to the patient, to the personnel or to the surroundings in‘nrorm
Lfault condition.

bquipment passes all the tests described in this International Standard, it shall"be conside
ements are fulfilled.

ition, it is recommended that edges and corners of components and parts accessible to
nel shall be finished in such a manner as to avoid injury to the patient or personnel.

ting lights should be capable of being adjusted so as to minimize the variation in illuminat
in all operating positions, maintaining the 1 200 Ix line parallel with the bi-pupillar line in ac
1.

N accordance with 7.3.
Optical requirements

Level of illuminance

vel of illuminance shall be adjustable with a minimum level < 8 000 Ix and a maximum levg
Hjustment between these leyélsishould be continuous.

n accordance with 7.3 and7.4.2.
lllumination pattern
| lllumination areas

umination areas A and B are shown in Figure 1.

nep area of illumination, area A, is defined by an ellipse with a horizontal axis of 50 mm

orted, stored,
danger which
al use and in

red that these

the patient or

on of the oral
cordance with

I > 20 000 Ix.

and a vertical

axis o

f 25 mm.

The outer area of illumination, area B, is defined as the area between the 50 % of maximum illuminance isolux
line and the inner area A.

The 50 % of maximum illuminance isolux line shall be plotted in order to indicate area B (see Figure 1).

5.2.2.2 llluminance

The point of the maximum illuminance shall lie within the area A. Throughout area A the illuminance shall not

be les

s than 75 % of the maximum illuminance (see Figure 1).

Test in accordance with 7.4.2.

© 1SO 2007 — All rights reserved
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07(E)

Dimensions in millimetres

Key

A inner aret of illumination

B outer are

Linax point of n

Ly illuminan
Ly, line of pa
Lz illuminan
5.2.2.3 iy

The illuminati
limits given in

Test in accorq

5.2.3 Illumi

5231 Le

L 3
- \ T T
B A
3
A A
Y
P 50 N L max

of illumination

aximum illuminance

e within the area A

tern with L = 0,5 Lo

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

Figure 1 — IHumination pattern

mination uniformity

pn shall decrease in inténsity progressively and smoothly toward the pattern edge, with
5.2.2.2.

ance with 7.4.3.
hance in therpatient's eyes

el of iluminance

in the

rea of

The level of i

luminance-—at 3 dicstanca of 80 mm abovealine narallel to- 3 horizaontal line-throuah-the
AR GEe—at—a—-aiSta R 680 ov-Hh—apBoveaHhRepatane 6 RoeHZe R a— e Hrodgi—ne

maximum illuminance shall be no greater than 1 200 Ix (see Figure 1) in all operating positions around the oral

cavity.

Test in accordance with 7.4.2.

5.2.3.2 Glare or reflections from the reflector

No glare or re

flections from the reflector should fall on to the patient's eyes during normal operation.

Test in accordance with 7.3.

© 1SO 2007 — All rights reserved
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5.2.4 Chromatic aberration

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

Test in accordance with 7.4 .4.

5.2.5 Correlated colour temperature

The trichromatic co-ordinates of the four extreme points are given in Table 1. The chromaticity co-ordinates
(x, y) of the light emitted by the operating lights shall be within the field defined by the coordinates in Table 1.

Test in accordance with 7.4.5.

Table 1 — Co-ordinates of colour space

. Chromaticity co-ordinates LUV colour space of CIE 15(2
Corner point ‘ ,
X y u v
1 0,310 0,369 0,182 0,488
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 0,504
NOTE Further information on the transformation formulae-is-given in Annex A.

5.2.6 | Radiant heat in pattern

The rpdiant heat in pattern shall be measured as the irradiance, E, in W/m2. The irradignce shall be
< 350 W/m2 at the maximum illuminance-level.

Test in accordance with 7.4.6.

5.2.7 | Shadow

The hprd shadow of a discwith 20 mm diameter at a distance of 50 mm shall have no dimensiop greater than
12 mm.

Test in accordance~with 7.4.7.

5.2.8 | General colour rendering index (Ra)

Operating lights used for diagnaostic purposes shall have a general colour rendering index Ra > 85.

Test in accordance with 7.4.8.

5.2.9 UVirradiance

The effective UV irradiance at the maximum level of the operating light in the spectral region of 180 nm to
400 nm shall not exceed 0,008 W/m2, spectrally weighted using the spectral weighting factors contained in
Table 1 of the ICNIRP guidelines 87 (2).

Test in accordance with 7.4.9.

NOTE This requirement is equivalent to a maximum effective radiant exposure of 30 J/m?, spectrally weighted
according to the referenced document, in one hour under the specified test conditions.

© 1SO 2007 — All rights reserved 5
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5.3 Mechanical requirements

5.3.1 Moving parts

Moving parts that may constitute a hazard under normal working conditions shall be protected or guarded in
order to minimize the risk of injury to the patient and personnel.

The distance between power-activated moving parts that are accessible to patients' and personnel's hands
and fingers shall be less than 10 mm when fully opened or a minimum of 20 mm when fully closed.

All electric cables shall be adequately protected against wear, fracture and damage due to rubbing or strain
incurred duringmormat upclaiiuu of-the Upcldtillg iigilt.

IEC 60601-1:2005, 9.2 applies.

Test in accordance with 7.5.1.

5.3.2 Opergting controls

Operating controls shall be located in a position, and be of such design, as to preclude the likelihood of|being
accidentally activated.

Symbols for gperating controls shall be used as specified in ISO 9687 whére they exist.

Test in accordance with 7.3.
5.3.3 Rotary movement

Operating lights shall be designed to avoid the risk of damage to electrical conductors during rotary movement.
Test in accordance with 7.3.

5.3.4 Handling and mechanical adjustment

5.3.41 General stability

If the operating light is fixed to a pillar or post, it shall not be possible to tip it. If the operating light is fixed to
the ceiling or wall, the fixing shall.not be damaged or disrupted.

Test in accordance with 7.54:

5.3.4.2  St3bility after positioning

Operating lights-shall be free from apparent drift when positioned.

Test in accordance with 7.5.2.

5.3.4.3 Operating forces

If the operating light is adjustable by the personnel, from one position to another, it should allow quick and
easy movement and be stable in its new position. The force required at the handle used to reposition the
operating light shall not exceed 30 N. Minor adjustments to the position of the light source assembly shall not
require a force greater than 7 N.

Test in accordance with 7.5.3.

6 © 1SO 2007 — All rights reserved
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5.3.4.4 Mechanical strength

IEC 60601-1:2005, 9.1 applies.

5.3.5

Expelled parts

680:2007(E)

The luminaire of an operating light shall be designed to provide protection against the effects of shattering
lamps. No part of a shattered lamp shall be expelled.

Test in accordance with 7.5.5.

5.3.6

IEC 6

5.4

ouspended masses

D601-1:2005, 9.8 applies.

Cleaning and disinfection

All ex{erior touchable parts of the operating light shall be capable of undergoing ¢leaning withou

of the

All e
deteri
manu

light's surface or markings by using agents recommended by the manufacturer.

terior touchable parts of the operating light shall be capable of undergoing disinfe
pration of the light's surface or markings when using chemically relevant agents recomm
acturer.

All safety requirements shall be maintained after the cleaning and disinfection test.

Test i

5.5

5.5.1

IEC 6

5.5.2

IEC 6

5.5.3

IEC 6

5.5.4

n accordance with 7.6.
Electrical requirements

Power input

D601-1:2005, 4.11 applies.

Single fault conditions

D601-1:2005, 4.7 applies.

Protection.@gainst electric shock hazards

D601-1:2005, 8.1 applies.

Requirements related to classification

t deterioration

ction without
ended by the

5.5.41 Class | equipment

IEC 60601-1:2005, 8.3 applies.

5.5.4.2 Class Il equipment

IEC 60601-1:2005, 8.3 applies.

5.5.5

Limitation of voltage and/or energy

IEC 60601-1:2005, 8.4 applies.

© 1SO 2007 — All rights reserved
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5.5.6 Enclosures and protective covers
IEC 60601-1:2005, 5.9 applies.

5.5.7 Separation

IEC 60601-1:2005, 8.5 applies.

5.5.8 Protective earthing, functional earthing and potential equalization

IEC 60601-1:2005, 8.6 applies.

5.5.9 Leange currents
IEC 60601-1:2005, 8.7 applies.

Testing shall be carried out in accordance with 7.7.1.

5.5.10 Dielegtric strength
The dielectric|strength shall be sufficient to withstand the test voltages as specified in IEC 60601-1:2005} 8.8.

Testing shall be carried out in accordance with 7.7.2.

5.5.11 Excegsive temperature

IEC 60601-1:2005, 11.1 applies.

5.5.12 Interruption of power supply

IEC 60601-1:2005, 15.4.2.1 a), 11.8 and 9.2.5 apply:

5.5.13 Prote¢tion against incorrect output

IEC 60601-1:2005, 12.4.1 and 12.4.4 apply.

5.5.14 Components and general-assembly

IEC 60601-1:2005, 15.4 applies.

5.5.15 Maing parts;xcomponents and layout

IEC 60601-1:2005,"8.11 applies.

5.5.16 Protective earthing: terminals and connections

IEC 60601-1:2005, 8.6 applies.

5.5.17 Construction and layout

IEC 60601-1:2005, 3.62, 8.8.4, 8.10.5, 8.10.6, 8.10.7, 15.4.3.5 and 15.4.8 apply.

6 Sampling

All type tests shall be made on one representative sample of the operating light.

8 © 1SO 2007 — All rights reserved
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7 Testing

71

General

All tests described in this International Standard are type tests.

7.2

7.21

Test conditions

General provisions for testing

680:2007(E)

The test sequence shall be in accordance with IEC 60601-1:2005, Annex B. Testing shall be carried out by

indepgndent test laboratories.

The o

Since

berating light intended to be tested shall be new.

some of the tests described are destructive tests, the operating light tested shalbrot be us

The rating of components shall be inspected to check that they are appropriate,for the applica
Wher};a component or equipment part has specified ratings exceeding thosg appropriate to

equipment, it does not have to be tested for such a wider range.

Compliance is considered to be fulfilled if all relevant tests ofthis International Standard
succepsfully.

Opergting lights, or parts thereof, using materials or having forms of construction different from

in this| International Standard shall be acceptable if it can beZ-demonstrated that an equivalent de
is obtained.

7.2.2 | Environmental conditions for testing

7.2.2.1 Transport and storage

The mjanufacturer shall provide instructions on transport and storage.

7.2.2.

The m

7.2.2.

The o

L
®

b) a

p Environment

anufacturer shall provide instructions on environmental conditions for the operating light.

8 Power supply
berating light,shall be designed to operate from a mains supply with the following character
rated voltage not exceeding 250 V single-phase;

maximum internal impedance of 0,1 Q;

led afterwards.
tion intended.
its use in the

are passed

hose detailed
gree of safety

istics:

c) voltage fluctuations generally not exceeding =10 % of the rated voltage, not including short time
fluctuations (e.g., duration less than 1 s) at irregular intervals such as caused by operation of X-ray
generators or similar equipment;

d) voltages which are practically sinusoidal and form a practically symmetrical supply system in case of
polyphase supply;

e) a

frequency of not more than 1 kHz;

f) a frequency which does not deviate by more than 1 kHz from the rated value up to 100 Hz and by more
than 1 % from 100 Hz to 1 kHz.

The internal electric power source shall be as specified by the manufacturer.

© 1SO 2007 — All rights reserved
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7.2.2.4 Ambient temperature, humidity, atmospheric pressure

7.2.2.41 After the operating light being tested has been set up for normal use, carry out tests under
operating conditions in accordance with ISO 554 at:

a) an ambient temperature of (23 + 2) °C;
b) a relative humidity of (50 £ 5) %;

¢) an atmospheric pressure within the range 860 mbar to 1 060 mbar (645 mm Hg to 795 mm Hg).

72242 rotact the ecauinment from- other conditione—which miaht affact tha validitvy of tho tests
Ll S Fot86t—e—egHtipHeRt—HoM—ome—coRaHHeRS—WHHER—HgHt—a e 6t—He—YaHaity —tHe

(e.g. draughtq).

7.2.2.5 Other conditions

IEC 60601-1:2005, 5.4 a), b), c) and 4.7 apply.

7.2.2.6 Spgcial environmental conditions
Where an operating light has been specified by the manufacturer for use in environmental or operational
conditions differing from those indicated in this International Standard, additional safety measures may have
to be applied| However, the basic requirements of this International Stahdard shall always be fulfilled |within
the environmgntal and operational conditions specified by the manufacturer.
Special condifions may prevail, for example:

a) in enviropments with an explosion hazard,;

b) at unusually high or low temperatures;

¢) atabnormal humidity;

d) atunusual chemical or physical stresses;

e) in oxygen-enriched environments;

f) at atmospheric pressures excéeeding the limits set down in 7.2.2.4.1.

7.2.2.7 Supply and test'voltages, type of current, nature of supply, frequency

IEC 60601-1:2005, 5.5 applies.

7.2.2.8 Repairs.and modifications

IEC 60601-1:2005, 5.6 applies.

7.2.2.9 Humidity preconditioning treatment

As preconditioning for the tests in IEC 60601-1:2005, 8.7 and 8.8, the operating lights, without special
protection (ordinary equipment), drip-proof and splash-proof equipment or equipment parts, shall be subjected
to a steady-state humidity preconditioning treatment.

Set up the equipment or equipment parts in their complete form (or, where necessary, in parts). Remove any
covers used during transport and storage.
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Remove those parts which can be removed without the use of a tool but treat these parts simultaneously with
the major part.

Open or remove those doors, drawers and access covers which can be opened or removed without the use of
a tool.

Carry out the humidity preconditioning treatment in a humidity cabinet containing air with a relative humidity of
(93 £ 3) %. Maintain the temperature of the air in the cabinet, at all places where equipment may be located,
within £ 2 °C of any convenient value, ¢, in the range + 20 °C to + 32 °C.

Before placing it in the humidity cabinet, bring the equipment to a temperature between ¢ and ¢+ 4 °C, by
keeping it at this temperature for at least 4 h before the humidity treatment

Keep the equipment and equipment parts in the humidity cabinet for
a) two days (48 h) for ordinary equipment or equipment parts;
b) seven days (168 h) for drip-proof and splash-proof equipment or equipment parts.

After the preconditioning, reassemble the equipment, if necessary; carry“out the tests in ac¢ordance with
IEC 6P601-1:2005, 8.7.4 and 8.8.3.

Carry|out the tests in IEC 60601-1:2005, 8.7.4 and 8.8.3 in the-sequence indicated in IEC §0601-1:2005,
Annex B.

Otherf|tests should also be carried out in the sequence given-in IEC 60601-1:2005, Annex B.

7.3 |Visual inspection

Visual inspection shall be performed at normal visual acuity without magnification.
7.4 |Optical tests

7.4.1 | Test set-up

Aim the light beam at a measurring screen, perpendicular to the optical axis, at a distance of 700 mm
measyired from the external(most forward part of the operating light.

Adjus{ the controls for-illumination during the tests at the setting of the maximum illuminance levsl.

Draw |a rectangular co-ordinate system on the measuring screen with the origin of co-ordirfates (the co-
ordingdte axis intersection point) centrally placed in the zone of maximum illumination level and With the x-axis
parall¢l to theJargest diameter of the light spot. If there is a marked cut-off in the y-direction, take this as the
positiye direction.

Perform the photometric and colorimetric tests in ambient lighting not exceeding 30 Ix.

7.4.2 Level of illuminance, illumination pattern and illuminance in the patient's eyes
Use the test set-up as described in 7.4.1.

Measure the illuminance levels with a photometer calibrated in accordance with CIE 69 and having a
photometer head with an active receiving surface of 10 mm diameter.

Move the photometer head in order to explore the whole area. Observe the values given by the photometer
head, the highest and lowest values, as well as the values on the line 60 mm above the point of highest
illuminance. Record them with their location in order to check whether the requirements given in 5.2.1, 5.2.2.2,
and 5.2.3.1 are fulfilled.
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7.4.3

Use the test s

lllumination uniformity

et-up as described in 7.4.1.

The requirement is fulfilled if no bright rings or bright spots outside of the central maximum are visually

apparent.

7.4.4 Chromatic aberration

Use a flat, white sheet of paper and illuminate it with the light source. Observe whether there are any colour
separations when viewed by a person with normal colour vision.

7.4.5 Corre

Determine th¢ trichromatic co-ordinates with the use of a tri-stimulus colorimeter or spectrophetometer

maximum lev

7.4.6 Radia

Measure the
constant speg

Make measur

The test shal
point with the

7.4.7 Shadow

Place the op
rectangular ¢

illumination pattern axes coincident with the measuring screen co-ordinates.

Place a supp
Position the
measuring sc
target on the

7.4.8 Colour rendering

Test in accorg

nt heat in pattern

ated colour temperature

b| of luminance.

radiant heat using a radiometer with a sensitive area of not more than 30 mm diameter
tral sensitivity in the wavelength region from 300 nm to 2 500 nny,

ements 30 min after switching the operating light to its maximum level of illumination.

be conducted with the light beam directed perpendicularly on to the sensor. Measure

maximum of illuminance L, in Figure 1.

brating light to be tested at a distance "of 700 mm from a measuring screen marked
p-ordinate system (see Figure 2), with-the light beam normal to the measuring screen a

brt column outside the measurement area, supporting a 20 mm diameter disc that is 1 mm
isc parallel to the measuring screen with the centre of the disc on the axis normal
reen co-ordinates at a distance of 50 mm from the screen. Measure the hard shadow cast
WO main axes.

ance with-CIE 13.3.
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Dimensions in millimetres

Key
luminaire

support column

slifling ring for adjustment
screen

digc
stem

o O W N -

Figure 2 — Device for determination of shadow reduction

7.4.9 | Ultrayiolet irradiance (180 nm to 400 nm)

Use theiest set-up as described in 7.4.1. Position the detector at the maximum point of the irragliance pattern
with the detector normal to the incident light.

Measure the irradiance over the range 180 nm to 400 nm with a calibrated spectro-radiometer having uniform
sensitivity over the specified spectral range. Calculate the effective irradiance using the spectral weighting
factors contained in ICNIRP Guidelines, 87 (2), Table 1.

Alternatively, effective irradiance may be directly measured with a calibrated radiometer which responds to the
range 180 nm to 400 nm according to the relative spectral effectiveness defined in ICNIRP Guidelines.
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7.5 Mechanical tests

7.5.1 Moving parts

Visually inspect the test sample, using the standard test finger specified in IEC 60601-1:2005, Figure 6.

Perform a visual inspection in accordance with 7.3 to determine the presence of moving parts and, where

necessary, measure the maximum and minimum distances.

7.5.2 Stability

Mount the opgrating light according to the manufacturer's instructions. After mounting, no visible driftsshall be

observed in any position.

7.5.3 Operdting force

Move the opefating light vertically and horizontally in two directions at right angles to each-other (i.e. alo

and z axes) apd measure the forces required at the handle.

7.5.4 General stability

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

7.5.5 Expelled parts

Test in accordance with IEC 60598-1:2006, 4.21, except that the fixture shall retain the expelled parts.

7.6 Cleaning and disinfection

Test in accordance with ISO 21530.
7.7 Electrical tests

7.7.1 Continuous leakage currents

Test the eartH leakage current and:the enclosure leakage current:

a) after the pperating light has been brought up to the normal operating temperature in accordance wj

requiremgnts of IEC 60601-1:2005, 4.11;

b) after the moisture preconditioning operating as described in IEC 60601-1:2005, 5.7.

The measurgments shall be carried out with equipment located out3|de the humldlty cablnet They
commence 1 h “Aftar ~Ac i AN + haoc bhann $alean At ~AF thic ~ohhin and nlanad 1n AN ANy e

g X,y

th the

shall

vith a

temperature less than or equal to the temperature of the humidity cabinet.

During testing, those measurements which do not energize equipment shall be made first.

7.7.2 Dielectric strength

IEC 60601-1:2005, 8.8.3 applies.
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