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Preface (UL)

This UL Standard is based on IEC Publication 60065: Eighth Edition, Audio, video and similar electronic
apparatus — Safety requirements. IEC publication 60065 is copyrighted by the IEC.

The text, figures and tables of IEC Publication 60065, Audio, video and similar electronic apparatus —
Safety requirements, copyright June 2014, are used in this Standard with the consent of the IEC and the
American National Standards Institute (ANSI). The IEC copyrighted material has been reproduced with
permission from ANSI. ANSI should be contacted regarding the reproduction of any portion of the IEC
material. The IEC Foreword and Introduction are not a part of the requirements of this Standard but are
included for information purposes only. Copies of IEC Publication IEC Publication 60065 may be
purchased fiom ANSI, 11 West 42nd Street, New York, New York, 10036, (212) 642-4900.

Note|- Although the intended primary application of this Standard is stated in its Scope; it is important to note
that it remains the responsibility of the users of the Standard to judge its suitability for-their particular purpose.
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GENERAL

NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication IEC
60065, Audio, video and similar electronic apparatus — Safety requirements, copyright 2014, are indicated

by notations

next to the clause, sub-clause, Table, Figure or Annex number.

There are four types of National Differences in this Standard as noted below.

DU - These are National Differences which are either (1) based on basic safety principles and

requiremen
or (2) based
requirement

DC - Theseg
a particular

DE - These

DR - These

National Dif

necessitate

fined-out. Te

Preface and

ks, elimination of which would compromise safety for U.S. consumers and users
on safety practices, where the IEC requirements may be acceptable, but @doj
5 would require considerable retesting or redesign on the manufacturer's'part.

are National Differences based on the component standards and.will not be
fomponent standard is harmonized with the IEC component stapdard.

are National Differences based on editorial comments or.corrections.

are National Differences based on the national regufatory requirements.
erences have been incorporated into the body<of the standard. If National
the deletion of the IEC 60065 text, the IEC.60065 text has been retained b

xt added as a result of National Differences*has been underlined. Text adde
UL Foreword is not underlined.

of products,
ting the IEC

deleted until

Differences
ut has been
d as the UL
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO, VIDEO AND SIMILAR ELECTRONIC APPARATUS - SAFETY REQUIREMENTS
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 international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Stprdeards—Fechnical-Speeifications—Feehnical-Repeoris—PublielyAvaitable-Speeifications{PASand-Guides (hereafter
referred to as “|EC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and nongovernmeéntal organizations
liaising with tHe IEC also participate in this preparation. IEC collaborates closely with the International Qrganization for

Standardization| (ISO) in accordance with conditions determined by agreement between the two orgafizations.

2) The formal|decisions or agreements of IEC on technical matters express, as nearly as possible, an internationfl consensus of
opinion on the felevant subjects since each technical committee has representation from all‘interested IEC Nationa] Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Copnmittees in that
sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate] IEC cannot be
held responsiblg for the way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committeésundertake to apply IEC Publications transparently to the
maximum extept possible in their national and regional publications. Any divergence between any IEC Publlcation and the
corresponding mational or regional publication shall be clearly indicated in the latter.

5) IEC itself gloes not provide any attestation of conformity. Independent certification bodies provide conformlity assessment
services and, i some areas, access to IEC marks of canformity. IEC is not responsible for any services carried out by independent
certification bodies.

6) All users should ensure that they have the Jatest edition of this publication.

7) No liability shall attach to IEC or-its\directors, employees, servants or agents including individual experts and|members of its
technical comnjittees and IEC Natignal Committees for any personal injury, property damage or other damagg of any nature
whatsoever, whether direct or_indirect, or for costs (including legal fees) and expenses arising out of the publicgtion, use of, or
reliance upon, this IEC Publjcation or any other IEC Publications.

8) Attention is| drawn‘to the Normative references cited in this publication. Use of the referenced publications is irjdispensable for
the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60065 has been prepared by IEC technical committee 108: Safety of electronic
equipment within the field of audio/video, information technology and communication technology. It has
the status of a group safety publication in accordance with IEC Guide 104.

This eighth edition cancels and replaces the seventh edition published in 2001 including its Amendment
1 (2005) and Amendment 2 (2010). It constitutes a technical revision.
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1

The principa

| changes in this edition as compared with the seventh edition are as follows:

— new requirements for wall and ceiling mounting means;

— new requirements for coin / button cell batteries;

— all notes

have been reviewed to comply with the new directives;

— addition of requirements for LEDs;

— requirements for creepage distances are aligned with IEC 60950-1;

change i

The text of t

Full informa
indicated in

This publica
In this stand
— requirem
— complian
— notes/ex
— normativ
— terms de

The commit

unchanged (intil the stability date indicated on the IEC web site under ”http://webstore.iec.ch

related to th

e reconfirm

N optocoupler requirements.

his standard is based on the following documents:

FDIS Report on voting
108/523/FDIS 108/541/RVD

ion on the voting for the approval of this standard can be’found in the repd
he above table.

ion has been drafted in accordance with the ISOAEC/Directives, Part 2.
ard, the following print types or formats are used:

ents proper and normative annexes: in roman type;

ce statements and test specifications? italic type;

blanatory matter: in smaller roman typ&;

b conditions within tables: in smaller roman type;

fined in Clause 2:~SMALL CAPITALS.

ee has decided that the contents of the base publication and its amendment
b specific)publication. At this date, the publication will be

ed,

rt on voting

5 will remain
” in the data

e withdrawn,

* replaced

e amended

by a revised edition, or
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General

INTRODUCTION

Principles of safety

This introduction is intended to provide an appreciation of the principles on which the requirements of this
standard are based. Such an understanding is essential in order that safe apparatus can be designed and

manufactured.

The requirenents of this standard are iniended 10 provide protection 1o persons as well as to the
surrounding$ of the apparatus.

Attention is |drawn to the principle that the requirements, which are standardized,”are the minimum
considered necessary to establish a satisfactory level of safety.

Further deveglopment in techniques and technologies may entail the need for future modifi¢gation of this

standard.

NOTE The ex
of the natural ¢
manufacturing,
Hazards

The applicat
electric s

excessiv

radiation

mechani
fire;

chemical

implosion;

pression “protection to the surroundings of the apparatus” implies that this protection should also in
nvironment in which the apparatus is intended to be used, takifgiinto account the life cycle of thqg
use, maintenance, disposal and possible end-of-life recycling of parts of the apparatus.

on of this standard is intended to prevent’injury or damage due to the following
hock;

b temperatures;

cal hazardss

tlude protection
apparatus, i.e.

hazards:

burns (for example, as a result of the ingestion of lithium chemistry button/coin

cells).

Electric shock

Electric shock is due to current passing through the human body. Currents of the order of a milliampere
can cause a reaction in persons in good health and may cause secondary risks due to involuntary
reaction. Higher currents can have more damaging effects. Voltages below certain limits are generally
regarded as not dangerous under specified conditions. In order to provide protection against the possibility
of higher voltages appearing on parts that may be touched or handled, such parts are either earthed or
adequately insulated.
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For parts which can be touched, two levels of protection are normally provided to prevent electric shock
caused by a single fault. Thus a single fault and any consequential faults will not create a hazard. The
provision of additional protective measures, such as SUPPLEMENTARY INSULATION Or protective earthing, is not
considered a substitute for, or a relief from, properly designed BASIC INSULATION.

Cause
Contacts with parts normally at hazardous voltage

Breakdown of insulation between parts normally at
hazardous voltage and accessible parts.

Prevention

Prevent access to parts at hazardous voltage by fixed or
locked covers, interlocks, etc.

Discharge capacitors at hazardous voltages.

Either use double or reinforced insulation between parts
normally at hazardous voltages and accessible parts so that

Breakdown| of insulation between parts normally at
hazardous poltage and circuits normally at non-hazardous
voltages, thlereby putting accessible parts and terminals at
hazardous poltage.

Touch currgnt from parts at hazardous voltage through the
human body.
(Touch curfent can include current due to RFI filter
components connected between mains supply circuits and
accessible parts or terminals.)

Excessive temperatures

breakdown is not likely to occur, or connect accejssible
conductive parts to protective earth so that the.vpltage
which can develop is limited to a safe value, Proyide

adequate mechanical and electrical strength.

Segregate hazardous and non-hazardous voltagg circuits
either by double or reinforced;inhsulation so that reakdown
is not likely to occur, or by a protective earthed screen, or
connect the circuit normally“at non-hazardous voftage to
protective earth, so that the voltage which can dgvelop is
limited to a safe yalue.

Limit touch{currént to a safe value or provide a protective
earthingsconnection to the accessible parts.

Requirements are included to prevent injury<due to excessive temperatures of accessible paris, to prevent
damaging of insulation due to excessive-internal temperatures, and to prevent mechanical instability due

to excessivel temperatures developegd inside the apparatus.

Radiation

Requirements are included'to’prevent injury due to excessive energy levels of ionizing and lager radiation,

for example [by limiting_the“radiation to non-hazardous values.

Implosion

Requirementstare included to prevent injury due to implosion of picture tubes.

Mechanical hazards

Requirements are included to ensure that the apparatus and its parts have adequate mechanical strength
and stability, to avoid the presence of sharp edges and to provide guarding or interlocking of dangerous

moving parts.
Fire

A fire can result from:
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heat;

arcing;

caused by

overloads;
component failure;

insulation breakdown;

bad conr
conductg
Requiremen
spreading b

surroundingy

The followin

the use ¢

the prevd

the use
connections

the contr

the use (

the use ¢

the use ¢

the limitdtion of the quantity of combustible material used;

ections;

r breakage.
ts are included that are intended to prevent fire originating within the apqg
b of the apparatus.

) preventive measures are recommended:

f suitable components and sub-assemblies;
ntion of excessive temperature rise that might.cause ignition under normal or fau

of measures to eliminate POTENTIAL IGNITION SOURCES such as inadequate cd
interruptions;

pl of the position of combustible materials in relation to POTENTIAL IGNITION SOURCES
f materials with high resistance to fire in the vicinity of POTENTIAL IGNITION SOURCES;
f encapsulatiop-or-barriers to limit the spread of fire within the apparatus;

f suitableAire*retardant materials for the enclosure.

aratus from

eyond the immediate vicinity of the source of the fire or from- causing damage to the

It conditions;

ntacts, bad
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AUDIO, VIDEO AND SIMILAR ELECTRONIC APPARATUS - SAFETY
REQUIREMENTS

1 General

1.1 Scope

1.1.1 DU This International Safety Standard applies to electronic apparatus designed to be fed from the
MAINS, from a suppLy ApPARATUS, from batteries or from remoTe power FEepiNG and intended for reception,
generation, recording or reproduction of audio, video and associated signals. It also applies to apparatus

designed to

This standa
COVers cowm
assembly s
for use as d

This standa
such as styl

This standd
TELECOMMUNIC]

Some exam
receiving
independ
SUPPLY AP

ELECTRONI
music tunerg

audio an

video prd

oe used exclusively iIn combination with the above-mentioned apparatus.

d primarily concerns apparatus intended for household and similar general usé.

ERCIAL _APPARATUS and PROFESSIONAL APPARATUS Which may alse be used, in plac
h as schools, theatres, places of worship and the workplace. PROFESSIONAL APPARA

scribed above ﬁ—ase—ee\fered—HMess—Fang—speeﬁreaHy—m#m—the—seepe—e#e%h

d concerns only safety aspects of the above apparatus; ‘it does not concern o
b or performance.

rd applies to the above-mentioned apparatusy if designed to be conne

hTION NETWORK Or similar network, for example by:means of an integrated modem,

ples of apparatus within the scope of this\standard are:
apparatus and amplifiers for sound @nd/or vision;

ent LoAD TRANSDUCERS and SOURGE TRANSDUCERS;

PARATUS intended to supplysother apparatus covered by the scope of this standard;

C MUSICAL INSTRUMENTS,\@nd electronic accessories such as rhythm generators, tong
and the like for use with electronic or non-electronic musical instruments;

H/or video eduicational apparatus;

jectars,

but It also
es of public

Tus intended
er-standards

her matters,

cted to the

generators,

NOTE 1 Film

rojectors, slide projectors and overhead projectors are covered by {EG-66335-2-56 UL 122

househol

video cameras and video monitors;

d video games and flipper games;

juke boxes;

electronic gaming and scoring machines;

NOTE 2 Video games, flipper games and gaming machines and other amusement games for commercial use are covered by EG
66335-2-82 UL

22
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tape and

antenna

teletext equipment;

record and optical disc players;

optical disc recorders;

signal converters and amplifiers;

satellite receiver antenna positioners;

NOTE 3 UHF and VHF antenna rotators are covered by UL 150

Citizen’s
apparatu
electroni
apparatu

NOTE 4 Incly
investigation of

intercom

cable he

professiqg
systems;

professig

NOTE 5 The

Band apparatus;

5 for IMAGERY;

b light effect apparatus;

5 for use in alarm systems;

des cameras, stop motion recorders and the like used in alarm systems. This Standard does
the actual alarm system.

munication apparatus, using low voltage mains as the transmission medium;
hd-end receivers;

nal general use amplifiers, record or dis¢ players, tape players, recorders, and py

nal sound/video systems;

equirements of UL 1419 may(also be used to meet the requirements for safety of PROFESSIONA

not cover the

blic address

L APPARATUS.

electroni

multimed

The requiren
for safety of

> flash apparatus for-photographic purposes {see-Annext) covered by UL 122;

ia apparatuss

multimmedia apparatus (see also IEC Guide 112).

MAINS _conne

and

hents of tEEG-60950-1+ UL 60950-1 or UL 62368-1 may also be used to meet the fequirements

ce _with the

1.1.2 This standard applies to apparatus with a RATED supPPLY vOLTAGE not exceeding

250 V a.c. single phase or d.c. supply;

433 V a.c. in the case of apparatus for connection to a supply other than single-phase.


https://ulnorm.com/api/?name=UL 60065 2020.pdf

SEPTEMBER 30, 2015

UL 60065

17

1.1.3 DU This standard applies to apparatus for use at altitudes not exceeding 2 000 m above sea level,
primarily in dry locations and in regions with moderate or tropical climates.

For apparatus with—protection-against-splashing-water intended for outdoor use, additional requirements

are given in

Annex A.

For apparatus to be connected to TELEcommunicaTION NETWORKS, additional requirements are given in Annex

B.

For apparatus intended to be used in vehicles, ships or aircraft, or at altitudes exceeding 2 000 m above
sea level, additional requirements may be necessary.

NOTE 1 See [able A.2 of IEC 60664-1:2007.

NOTE 2 Ching has special requirement in choosing multiplication factors at altitude above 2 000 m.

Requirements, additional to those specified in this standard, may be necessary fotr-apparatus|intended for
special conditions of use.

1.1.4 For apparatus designed to be fed from the mains, this standard applies to apparatus infended to be
connected to a mains supply with transient overvoltages not exceeding overvoltage category| Il according
to IEC 60664-1.

For apparatlis subject to transient overvoltages exceeding.those for overvoltage category [ll, additional
protection may be necessary in the mains supply of the apparatus.

1.1.5 DU dertain apparatus covered by the requiretents in this standard are also requiréd to comply
with applicgble requirements in other appropriate standards because of their intended end use
applications [or environmental conditions.

1.1.6 DR Audio and video apparatus with nenmetallic enclosures, intended to be installed in air-handling

spaces shall

NOTE Appard
the air-handling

1.1.7 DUB

additionally comply with the requirements in UL 2043.

tus such as dome cameras’and public address system speakers having nonmetallic enclosures that extend inside

space after installation“are subject to this requirement.

aby monitors.shall comply with ASTM F2951.
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1.2 DC Nor

mative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ASTM D495, Standard Test for High-Voltage, Low-Current, Arc Resistance of Solid Electrical Insulating

Material

ASTM F2951, Consumer Safety Specification for Baby Monitors

IEC 60027 (

all parts), Letter symbols to be used in electrical technology

IEC 60038:3
IEC 60068-4

IEC 60068-
primarily for

IEC 60068-3-75, Environmental testing — Part 2-75: Tests — Test EhiFHlammer tests
IEC 60068-3-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady s
IEC 60085, Electrical insulation — Thermal evaluation and.designation

1EG-60086-4

IEC 60107-1
General con|

IEC 60127 (
IEC 60127-§

IEC 60167:1
materials

009, IEC standard voltages
-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration.{(Sinusoida

P-31:2008, Environmental testing — Part 2-31: Tests — Test Eci)Rough hang
equipment-type specimens

P : 05— Part4-Safetr-ol DR ,

11997, Methods of measurement ohyeéceivers for television broadcast transmissi
siderations — Measurements at radio and video frequencies

bl parts), Miniature fuses
, Miniature fuses. Part 6: Fuse-holders for miniature cartridge fuse-links

964,<Methods of test for the determination of the insulation resistance of so

/)

ling shocks,

fate

ons — Part 1:

’ ol

id insulating

IEC 60216 (all parts), Electrical insulating materials — Thermal endurance properties

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V

IEC 60227-2:1997, Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V —
Part 2: Test

methods
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IEC 60268-1

11985, Sound system equipment — Part 1: General

IEC 60317-43, Specifications for particular types of winding wires — Part 43: Aromatic polyimide type
wrapped round copper wire, class 240

IEC 60320 (all parts), Appliance couplers for household and similar general purposes

IEC 60320-1, Appliance couplers for household and similar general purposes — Part 1: General
requirements

IEC 60335-1, Household and similar electrical appliances — Safety — Part 1: General requirements

1EC-66384-1:

IEC 60384-1
Fixed capac]

IEC 60410:1

IEC 60417,
available fro

IEC 60454 (
IEC 60529:1

IEC 60664-1
requirement

IEC 60664-3
potting or m

IEC 60730-

4:2005, Fixed capacitors for use in electronic equipment — Part 14: Sectional
tors for electromagnetic interference suppression and connection to the)supply

973, Sampling plans and procedures for inspection by attributes

(Graphical symbols for use on equipment
M: http://www.graphical-symbols.info/equipment

bl parts), Pressure-sensitive adhesive tapes for eleetrical purposes
989, Degrees of protection provided by enclesures (IP Code)

:2007, Insulation coordination for equipment within low-voltage systems — Part
5 and tests

, Insulation coordination for equipment within low-voltage systems — Part 3: US
bulding for protection against pollution

1:2010, Automatic electrical controls for household and similar use — Part

requirement:

specification:
imains

1 : Principles,

e of coating,

1: General

s

IEC 60747-5-5:2007, Semiconductor devices — Discrete devices — Part 5-5: Optoelectronic devices —
Photocouplers

Amendment

1:2013

IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60851-3:2009, Winding wires — Test methods — Part 3: Mechanical properties

IEC 60851-5:2008, Winding wires — Test methods — Part 5: Electrical properties
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IEC 60851-6:2012, Winding wires — Test methods — Part 6: Thermal properties

IEC 60906 (all parts), IEC system of plugs and socket-outlets for household and similar purposes

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements

Amendment
Amendment

1:2009
2:2013'

T A consolidated edition (2.2) exists, that includes IEC 60950-1:2005 and its Amendments 1:2009 and 2:2013.

IEC 60990, Methods of measurement of touch current and protective conductor current

IEC 60998-
Particular re|

IEC 60999-1
and screwld
clamping un

IEC 60999-4
screwless-ty
35 mm? up

IEC 61032:1
1ECG-61051-
Suppression,
Amendment,
1EC-61058-
IEC/TS 6114
IEC 61260,

IEC 61293,

IEC 61558-1

General req
Amendment]

2 A consolidate

=2, Conmecting devices for fow=vottage circuits for-househotd-amd-simitar purposs
quirements for connecting devices as separate entities with screwlesstype clam

, Connecting devices — Electrical copper conductors — Safety requirements fa
ss-type clamping units — Part 1: General requirements and particular requ
its for conductors from 0,2 mm? up to 35 mm? (included)

, Connecting devices — Electrical copper conductors. Safety requirements for sc
be clamping units — Part 2: Particular requirements for clamping units for cond
0 300 mm? (included)

997, Protection of persons and equipment by enc¢lostres — Probes for verificatid

1994, Vari : L . . Part-2-Sectional .
varistors

:2009

19, Guide for safe handling and operation of mobile radio equipment
Flectroacoustics — Octave-band and fractional-octave-band filters

iarking of electrical~equipment with ratings related to electrical supply — Safety
:2005, Safetyof power transformers, power supplies, reactors and similar prody

irements.and tests
1:2009%

i .edition (2.1) exists, that includes IEC 61558-1:2005 and its Amendment 1:2009.

s — Part 2-2:
bing units

r screw-type
irements for

rew-type and
ictors above

N

equirements

cts — Part 1:

IEC 61558-2-16, Safety of power transformers, power supply units and similar products for voltages up to
1 100 V — Part 2-16: Particular requirements and tests for switch mode power supply units and
transformers for switch mode power supply units

1EC-61965, Mechanical-safety-of-cathode-ray-tubes

IEC 62133, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety
requirements for portable sealed secondary cells, and for batteries made from them, for use in portable

applications

IEC 62151:2000, Safety of equipment electrically connected to a telecommunication network
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IEC 62368-1, Audio/video, information and communication technology equipment — Part 1: Safety
requirements

IEC 62471:2

006, Photobiological safety of lamps and lamp systems

IEC Guide 104, The preparation of safety publications and the use of basic safety publications and group
safety publications

IEC Guide 1

12, Guide on the safety of multimedia equipment

ISO 261, ISO general purpose metric screw threads — General plan

ISO 262, IS
ISO 306:20(

ISO 2859-1:
by acceptan

ISO 7000, G
available fro

ISO 9773, A
a small-flam

ITU-T Recq
overvoltaged

UL 22 . Aml

UL 101, Led

UL 122 ., Ph

UL 150 . An

UL 224 , Ex

D general-purpose metric screw threads — Selected sizes for screws, bolts and.
4, Plastics — Thermoplastic materials — Determination of Vicat softening\tempe

1999, Sampling procedures for inspection by attributes — Part 1: Sampling sche
ce quality level (AQL) for lot-by-lot inspection

raphical symbols for use on equipment — Index and synopsis
M: http://www.graphical-symbols.info/equipment

astics — Determination of burning behaviour of thipsflexible vertical specimens in
e ignition source

mmendation K.44, Resistibility tests for, telecommunication equipment
and overcurrents — Basic recommendation

sement and Gaming Machines

osures for Electrical Equipment-Non-Environmental Considerations

s for Flammability of Plastic Materials for Parts in Devices and Appliances
kage Current for Appliances

btographic Equipment

fenna Rotators

fruded Insulating Tubing

huts
rature (VST)

mes indexed

contact with

exposed to

UL 248-14 . Low Voltage Fuses — Part 14: Supplemental Fuses

UL 498 , Attachment Plugs and Receptacles

L

Industrial

ontrol Equipment

UL 510 . Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape

UL 746A . Polymeric Materials — Short Term Property Evaluations

UL 746B . Polymeric Materials — Long Term Property Evaluations
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UL 746C . Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746D , Polymeric Materials — Fabricated Parts

UL 796 . Printed-Wiring Boards

UL 817 . Cord Sets and Power-Supply Cords

UL 840 . Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment

UL 873 . Temperature-Indicating and -Regulating Equipment

UL 1069 . H

UL 1310 . {

UL 1416 . G

orescent-Lamp Ballasts

pecial-Use Switches
ospital Signaling and Nurse-Call Equipment
ass 2 Power Units

vercurrent and Overtemperature Protectors for Radio- and-Television-Type App

iances

UL 1419 . A

UL 1434 . T]

UL 1441 . C

UL 2043 . A

pecial Fuses for Radio- and Television-Type Appliances
yofessional Video and Audio Equipment

hermistor-Type Devices

oated Electrical Sleeving

ystems of Insulating Materials ~-General

Lirge Protective Devices

ptical Isolators

Uminaires

ire Test for Heat and Visible Smoke Release for Discrete Products and Their

Accessories

Installed in A

\ir-Handling Spaces

UL 2054 . H

hold and C al B ,

UL 2089 . Vehicle Battery Adapters

UL 2111 , QOverheating Protection for Motors

C

L 2353 . Single- and Multi-Layer Insulated Winding Wire

UL 60384-14 , Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed
Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 60601-1 ., Medical Electrical Equipment, Part 1: General Requirements for Safety
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UL 60691 , Thermal-Links — Requirements and Application Guide

UL 60730-2-9 . Automatic Electrical Controls for Household and Similar Use: Part 2: Particular

Requirements for Temperature Sensing Controls

UL 60950-1 , Information Technology Equipment — Safety — Part 1: General Requirements

UL 61058-1 , Switches for Appliances — Part 1: General Requirements

UL 61965 . Mechanical Safety for Cathode Ray Tubes

UL 62368-1

__Audio/Video. Information _and Communication _Technology Equipment — P.

rt_1: Safety

Requiremen

(s

2 Terms and definitions

2.1 DU Def

For the purp

initions in alphabetical order

oses of this document, the following terms and definitions apply.

Subclause
ACCESSIBLE 2.8.3
ACCESSORY 2.8.14
AUDIO AMPLIFIER 2.2.1
AVAILABLE POWER 2.3.7
BASIC INSULATIPN 2.6.3
BY HAND 2.8/4
CLASS | 2.6.1
CLASS I 2.6.2
CLEARANCE 2.6.11
COMMERCIAL ARPARATUS 2.2.12
CONDUCTIVELY [CONNECTED TO THE MAINS 2.4.4
CONDUCTIVE PATTERN 2.7.13
CREEPAGE DISTANCE 2.6.12
DIRECTLY CONNECTED TO THE MAINS 2.4.3
DOUBLE INSULATION 2.6.4
ELECTRONIC MUSICAL INSTRUMENT 2.2.2
FIRE ENCLOSUHE 2.8.10
FUNCTIONAL IN$ULATION 2.6.13
HAZARDOUS LIVE 2.6.10
IMAGERY 2.2.8
INSTRUCTED PHRSON 2.8.6
ISOLATING TRANSFORMER 2.7.1
LASER 22
LASER SYSTEM 2.2.6
LOAD TRANSDUCER 254
MAINS 2.41
MAINS SWITCH 2.7.11
MAJOR_ENCLOSURE_PART 2.8.13
MANUALLY OPERATED MECHANICAL SWITCH 2.7.10
MICRO-DISCONNECTION 2.7.7
NOISE SIGNAL 2.5.2
NON-CLIPPED OUTPUT POWER 2.3.4
PERMANENTLY CONNECTED APPARATUS 2.4.2

PINK NOISE

2.5.1
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PORTABLE APPARATUS 2.2.10
POTENTIAL IGNITION SOURCE 2.8.11
PRINTED BOARD 2.7.12
PROFESSIONAL APPARATUS 2242 2.2.13
PROTECTIVE EARTHING TERMINAL 2.4.6
PROTECTIVE SCREENING 2.6.8
PROTECTIVE SEPARATION 2.6.7
PTC THERMISTOR 2.7.8
RATED CURRENT CONSUMPTION 2.3.6
RATED LOAD IMPEDANCE 2.3.5
RATED POWER CONSUMPTION 2.3.10
RATED SUPPLY VOLTAGE 2.3.1
REINFORCED INSULATION 2.6.6
REMOTE CONTDiOL 2.2.9
REMOTE POWER FEEDING 2.4.8
REQUIRED WITHSTAND VOLTAGE 2.3.8
RIPPLE FREE 2.3.3
ROUTINE TEST 2.8.2
SAFETY INTERLOCK 2.7.9
SEPARATING TRANSFORMER 2.7.2
SKILLED PERSON 2.8.5
SOURCE TRANSPUCER 2.5.3
SPECIAL BATTERY 2.7.14
SPECIAL SUPPLY APPARATUS 2.2.5
STAND-BY 2.8.8
STATIONARY APRARATUS 2.2.10.1
SUPPLEMENTARY INSULATION 2.6.5
SUPPLY APPARATUS 2.2.3
SUPPLY APPARAJUS FOR GENERAL USE 2224
TELECOMMUNICATION NETWORK 2.4.7
TELECOMMUNICIATION NETWORK TRANSIENT VOLTAGE 2.3.9
TERMINAL 2.4.5
THERMAL CUT-QUT 2.7.4
THERMAL LINK 2.7.5
THERMAL RELEASE 2.7.3
TNV CIRCUIT 2.4.9
TNV-0 CIRCUIT 2.4.10
TNV-1 CIRCUIT 2.4.11
TNV-2 CIRCUIT 2.4.12
TNV-3 CIRCUIT 2413
TOUCH CURRENT 2.6.9
TRANSPORTABLIE APPARATUS: 2.2.11
TRIP-FREE 2.7.6
TYPE TEST 2.8.1
USER 2.8.7
WOOD-BASED MATERTAT 289
WORKING VOLTAGE 2.3.2
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2.2 Types of apparatus

2.21
AUDIO AMPLIFIE

R

either an independent audio signal amplifying apparatus or the audio signal amplifying part of an
apparatus to which this standard applies

222

ELECTRONIC MUSICAL INSTRUMENT
electronic apparatus such as an electronic organ, electronic piano or music synthesiser that produces

music under

the control of the user

223
SUPPLY APPARA
apparatus w|

2.2.4
SUPPLY APPARA
SUPPLY APPARA
the scope of
calculators

2.2.5

SPECIAL SUPPL
SUPPLY APPARA
scope of thig

2.2.6

LASER SYSTEM
LASER in com
components

Note 1 to entry

2.2.7
LASER
device which
from 180 nm

Note 1 to entry

TUS

TUS FOR GENERAL USE
Tus which can be used without special measures not only for the supply of app
this standard, but also for the supply of other appliances,or devices, for examp

APPARATUS
Tus which is designed to be used only for the supply of specified apparatus with
standard

bination with an appropriate laser, energy source with or without additional incor

See 3.48 of IEC 60825-1:2007.

can be made to produce or amplify electromagnetic radiation in the wavelengt
to 1 mmyprimarily by the process of controlled stimulated emission

See8:41 of IEC 60825-1:2007.

hich takes power from the mains and from which one or more other apparatus afe fed

aratus within
e pocket-

in the

porated

h range

infrared

Note 2 to entry
remote controls

2.2.8
IMAGERY

Davices-to-which-this definition-does-not-apply arg liaht gamitting dicdes (L EDS) used for displavs
L b 4 ) ) AY 7 Ldhad Adt]

, infrared audio/visual signal transmission and optocouplers.

processing, editing, manipulation and/or storing of video signals

2.2.9
REMOTE CONTR

oL

controlling of an apparatus from a distance, for example mechanically, electrically, acoustically or by
means of radiation
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2.2.10
PORTABLE APPARATUS
apparatus specifically designed to be carried easily, the mass of which does not exceed 18 kg

2.2.10.1 DU
STATIONARY APPARATUS

a cord and plug connected apparatus that is intended to be fastened in place or located in a dedicated
space

2.2.11
TRANSPORTABLE APPARATUS

apparatus, the mass of which exceeds 18 kg, specifically designed to be moved frequently from place
to place

Note 1 to entry] Examples of TRANSPORTABLE APPARATUS are musical instruments and their associated amglifiers.

2212 DU
PROFESSIONALJAPPARATUS COMMERCIAL APPARATUS
apparatus fdr use in trades, professions or industries and which is not intended for sale to the general
public

Note 1 to entry] The designation should be specified by the manufacturer.

2.2.13 DU
PROFESSIONAL |APPARATUS

video and auidio apparatus operated and maintained byrained personnel under the conditidns of
controlled agcess

2.3 Ratingq and electrical values

2.31
RATED SUPPLY [VOLTAGE

supply voltage or voltage range (forthree-phase supply, the line-to-line voltage) for which th
manufacturer has designed the apparatus

[©]

2.3.2
WORKING VOLTAGE
highest voltgge, non-repetitive transients being disregarded, to which the insulation under cgnsideration
is or can be|subjected 'when the apparatus is operating at its RATED supPPLY vOLTAGE under normal

operating conditions

2.3.3
RIPPLE FREE
d.c. voltage with a r.m.s. value of a ripple content of not more than 10 % of the d.c. component; the
maximum peak voltage does not exceed 140 V for a nominal 120 V rirrLE FREE d.C. System, and does
not exceed 70 V for a nominal 60 V rippPLE FREE d.C. System
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234

NON-CLIPPED OUTPUT POWER
sine-wave power dissipated in the RATED LoAD IMPEDANCE, measured at 1 000 Hz at the onset of clipping

on either on

Note 1 to entry
shall be used.

2.3.5

e, or both peaks

RATED LOAD IMPEDANCE
resistance, specified by the manufacturer, by which an output circuit should be terminated

2.3.6
RATED CURREN

current cong

conditions

2.3.7

AVAILABLE POW
maximum pq
chosen to m|

Note 1 to entry

2.3.8

REQUIRED WITH
peak voltage

2.3.9
TELECOMMUNIC

highest peak

arising from

2.3.10

RATED POWER
power in wa
conditions

In cases where an amplifier is not intended for operation at 1 000 Hz, a test frequency at the peak response

T CONSUMPTION

ER
aximise the power for more than 2 min when the circuit supplied is disconnecte
See Figure 1.

STAND VOLTAGE
that the insulation under consideration is\required to withstand

ATION NETWORK TRANSIENT VOLTAGE
voltage expected at the TELECOMMUNICATION NETWORK connection point of the appg
external transients on the-netfwork

[CONSUMPTION
ts consumed in-an/apparatus operating at its RATED suppPLY voLTAGE under normal

umption of an apparatus operating at its RATED suppLY vOoLTAGE under normal-oper

wer which can be drawn from the supplying circuit through a)resistive load who

ating

se value is
)

ratus,

operating
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2.4 Supply

2.41
MAINS

and external connections

power source with a nominal voltage of more than 35 V (peak) a.c. or d.c. which is not used solely to

supply appa

24.2

ratus specified in 1.1.1

PERMANENTLY CONNECTED APPARATUS
apparatus which is intended for connection to the mains by a connection which cannot be loosened By

HAND

2.4.3
DIRECTLY CONN
electrical co
that connect
being not sh

Note 1 to entry

244

CONDUCTIVELY
electrical co
either pole g
apparatus n

245
TERMINAL
part of an af

Note 1 to entry

2.4.6
PROTECTIVE EA
TERMINAL tO W

ECTED TO THE MAINS
hnection with the mains in such a way that a connection to either pole of the-main

ort-circuited
A current of 9 A is chosen as the minimum breaking current of a 6 A fuse.
CONNECTED TO THE MAINS
nection with the mains in such a way that a conneetioh through a resistance of 4

f the mains causes in that resistance a permanent current greater than 0,7 mA (
bt being connected to earth

paratus by which connection is madé’to external conductors or other apparatus

A TERMINAL May contain several contaets.

RTHING TERMINAL
hich parts are confiected which are required to be connected to earth for safety]

5 causes in

on a permanent current equal to or greater than 9 A, protective devices in the apparatus

P 000 Q to
beak), the

reasons
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24.7
TELECOMMUNIC

ATION NETWORK

metallically-terminated transmission medium intended for communication between apparatus that may
be located in separate buildings, excluding

telecommun

ication transmission medium;

television distribution systems using cable

the mains systems for supply, transmission and distribution of electrical power, if used as a

Note 1 to entry: The term TELECOMMUNICATION NETWORK is defined in terms of its functionality, not its electrical

characteristics.
apparatus are {

Note 2 to entry

publicly or g
— subject to tr

subject to p

Note 3 to entry

a public swi

a public dat

an ISDN ne

a private nej

2.4.8

A TELECOMMUNICATION NETWORK is not itself defined as being a TNV _CIRCUIT. Only the circ

uits in

o classified.

A TELECOMMUNICATION NETWORK may be

rivately owned;

hnsient overvoltages due to atmospheric discharges and faults in power distribution systems;

Ermanent longitudinal (common mode) voltages induced from nearby power lines or electric traction

Examples of TELECOMMUNICATION NETWORKSs are:

ched telephone network;

b network;

work;

work with electrical interface characteristics similar to the above.

REMOTE POWER FEEDING

supply of po
distribution

249

TNV CIRCUIT
circuit which
circulT) and

etwork for antenna signals

is inthe apparatus and to which the accessiBLE area of contact is limited (excep
that\is so designed and protected that, under normal operating and fault conditi

wer to apparatus via‘a cable network, for example a TELECOMMUNICATION NETWORK (

lines.

r a cable

t for a TNv-0
bns, the

voltages do

otfexceed Qpnr\ifinrl Iimifing values

Note 1 to entry: A TNV CIRCUIT is considered to be a circuit which is not CONDUCTIVELY CONNECTED TO THE MAINS.

Note 2 to entry: The specified limiting values of voltages under normal operating and fault conditions are given in Annex B. For
requirements regarding accessibility of TNV CIRCUITS, see 4.2.1 of IEC 62151:2001.

Note 3 to entry: TNV CIRCUITS are classified as TNV-0, TNV-1, TNV-2 and TNV-3 circuits as defined in 2.4.10, 2.4.11, 2.4.12,
and 2.4.13 respectively.

Note 4 to entry:

The voltage relationships between TNV CIRCUITS are shown in the Table 1.
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Table 1 — Voltage ranges of Tnv circuits

Voltage ranges

Overvoltages from
TELECOMMUNICATION NETWORKS

Within TNV-0 CIRCUIT limits

Exceeding TNV-0 CIRCUIT limits but
within TNV CIRCUIT limits

possible?
Yes TNV-1 CIRCUIT TNV-3 CIRCUIT
No TNV-0 CIRCUIT TNV-2 CIRCUIT
2.4.10
TNV-0 CIRCUIT
TNV CIRCUIT:

— whose vlltages do not exceed a safe value under normal operating conditions and_under fault

conditions; gnd

— which is hot subject to overvoltages from TELECOMMUNICATION NETWORKS

Note 1 to entry] The limiting values of voltages under normal operating and fault conditions are“specified in 9.1.1.p and 11.1

respectively.

2.4.11
TNV-1 CIRCUIT
TNV GIRCUIT:

— whose vgltages do not exceed the limits for a Tnv-0 GircuIT under normal operating conditjons; and

— on which| overvoltages from TELECOMMUNICATION NETWORKS are possible

2.4.12
TNV-2 CIRCUIT
TNV CIRCUIT:

— whose voltages exceed the limits for a T™nv-o circuiT under normal operating conditions; and

— which is pot subject to qvervoltages from TELECOMMUNICATION NETWORKS

2.4.13
TNV-3 CIRCUIT
TNV CIRCUIT:

— whose v(

— on which overvoltages from TELECOMMUNICATION NETWORKS are possible
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2.5 Signals, sources, loads

2.5.1

PINK NOISE

NOISE SIGNAL Whose energy per unit bandwidth (AW/Af) is inversely proportional to frequency

25.2

NOISE SIGNAL

stationary random signal having normal probability distribution of instantaneous values

Note 1 to entry: Unless otherwise stated, the mean value is zero.

253

SOURCE TRANSPUCER

apparatus intended to convert the energy of a non-electrical signal to electrical energy

Note 1 to entry] Examples are microphone, image sensor, magnetic reproducing head, LASER pick-up.

254

LOAD TRANSDULCER

apparatus intended to convert the energy of an electrical signal into agether form of energy

Note 1 to entry] Examples may include a loudspeaker, picture tube, liquid crystal/display, magnetic recording heaf.

2.6 Protection against electric shock, insulations

2.6.1

CLASS |

design in wtfich protection against electric shockdoes not rely on Basic iNsuLaTioN only, but which
includes an pdditional safety precaution in such'a way that means are provided for the connlection of
AccessiBLE cdnductive parts to the protective (earthing) conductor in the fixed wiring of the ingtallation, in
such a way fhat accessiBLE conductive parts cannot become Hazarbous LIVE in the event of a failure of the
BASIC INSULATIDN

Note 1 to entry] Such a design may.have parts of CLASS II.

2.6.2

CLASS I

design in wtfich protection against electric shock does not rely on Basic iNsuLaTioN only, but i which
additional sdfety precautions, such as DOUBLE INSULATION OF REINFORCED INSULATION, are provided/ there being
no provision|forprotective earthing or reliance upon installation conditions

2.6.3

BASIC INSULATION
insulation applied to Hazarpous LIVE parts to provide basic protection against electric shock

Note 1 to entry:

2.6.4
DOUBLE INSULA

BASIC INSULATION may also serve as functional insulation.

TION

insulation comprising both Basic INSULATION @nd SUPPLEMENTARY INSULATION
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2.6.5

SUPPLEMENTARY INSULATION
independent insulation applied in addition to Basic insuLaTiON in order to reduce the risk of electric shock

in the event

2.6.6

of a failure of the Basic INSULATION

REINFORCED INSULATION
single insulation applied to HAzarDous LIVE parts which provides a degree of protection against electric
shock equivalent to pousLE INSULATION

Note 1 to entry: REINFORCED INSULATION may comprise several layers which cannot be tested singly as BASIC

INSULATION o

r SUPPLEMENTARY INSULATION.

2.6.7

PROTECTIVE SH
separation b
SUPPLEMENTAR]
example ReN

2.6.8
PROTECTIVE SQ}

separation flom Hazarpous LIVE parts by means of an interposed cenductive screen, connectq

PROTECTIVE EA

2.6.9
TOUCH CURREN
electric currd

2.6.10
HAZARDOUS LIV
electrical co

Note 1 to entry

2.6.11
CLEARANCE
shortest dist

2.6.12
CREEPAGE DIST|
shortest dist

PARATION

v INSULATION Of plus PROTECTIVE SCREENING) OF by an equivalent protective-provision
FORCED INSULATION

REENING

RTHING TERMINAL

-
ent through a human body when it touches. one or more AccessiBLE parts

E

hdition of an object from which a hazardous ToucH currenT (electric shock) could

See 9.1.1.

Ance in air between two conductive parts

ANCE
hnce.along the surface of an insulating material between two conductive parts

2.6.13 DU

FUNCTIONAL INSULATION
functional insulation is insulation that is not relied upon as BASIC, SUPPLEMENTARY, DOUBLE, OF REINFORCED

INSULATION

etween circuits by means of basic and supplementary protection (sasic‘InsuLaTioN plus

for

d to the

be drawn
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2.7 Components

2.71

ISOLATING TRANSFORMER
transformer with proTECTIVE SEPARATION between the input and output windings

2.7.2

SEPARATING TRANSFORMER
transformer, the input windings of which are separated from the output windings by at least Basic

INSULATION

Note 1 to entry:

2.7.3

THERMAL RELE/
device whicl
apparatus b

Note 1 to entry

274
THERMAL CUT-
THERMAL RELE,

Note 1 to entry

275
THERMAL LINK
THERMAL RELE/
replacement

2.7.6

TRIP-FREE
automatic ag
of manipulat

2.7.7
MICRO-DISCON
adequate cg

Note 1 to entry

Such transformers may have parts meeting the requirements of ISOLATING TRANSFORMERS.

\SE
prevents the maintenance of excessively high temperatures in certain”parts of
disconnecting these parts from their supply
PTC THERMISTORS (see 2.7.8) are not THERMAL RELEASES in the sense of this definition.
uT

\se with reset which has no provision for temperatufe setting by the user

A THERMAL CUT-OUT may be of the automatic or of.the manual reset type.

\se without reset, which operates only’once and then requires partial or complet

tion, with a reset actuating member, so designed that the automatic action is in
on or position of theireset mechanism

ECTION
ntact separation so as to ensure functional security

Theré is a requirement for the dielectric strength of the contact gap but no dimensional requiremd

the

W

dependent

nt.

2.7.8

PTC THERMISTOR
thermally sensitive semiconductor resistor, which shows a step-like increase in its resistance when the
increasing temperature reaches a specific value

Note 1 to entry: The change of temperature is obtained either by the flow of current through the thermosensitive element, or by
a change in the ambient temperature, or by a combination of both.
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2.7.9

SAFETY INTERLOCK

means either of preventing access to a hazardous area until the hazard is removed or of automatically
removing the hazardous condition when access is gained

2.7.10

MANUALLY OPERATED MECHANICAL SWITCH

device operated By HanD, not incorporating semiconductors, and situated anywhere in the circuit of the
apparatus, which can interrupt the intended function, such as sound and/or vision, by moving contacts

Note 1 to entry: Examples of MANUALLY OPERATED MECHANICAL SWITCHES are single-pole or all-pole MAINS
SWITCHES, functional switches and switching systems which, for example, can be a combination of relays and switches
controlling the rlelays.

2.7.11

MAINS SWITCH
MANUALLY OPERATED MECHANICAL swiTcH which interrupts either one pole or all poles ©f'the MAINS$, except
the protective earthing conductor

2.7.12
PRINTED BOARI
base material cut to size, containing all needed holes and bearing.at least one conbucTIVE PATERN

2.7.13
CONDUCTIVE PATTERN
configuration formed by electrically conductive material ©f a PRINTED BOARD

2.7.14
SPECIAL BATTERY
rechargeabl¢ battery or group of rechargeable batteries, identified by battery manufacturer'sfname and
catalogue nyimber, provided with the apparatus or recommended by the manufacturer

2.7.15
COIN CELL BATJERY

BUTTON CELL BATTERY

small, singlg cell battery having a diameter greater than its height
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2.8 Miscellaneous

2.8.1
TYPE TEST

test of one or more specimens made on a certain design to show that the design meets all
requirements of this standard

2.8.2
ROUTINE TEST

test to which each specimen is subjected during or after manufacture to ascertain whether it complies
with certain criteria

2.8.3 DU
ACCESSIBLE
possibility of
probe as sh

Note 1 to entry
Figure 3 as an

2.84
BY HAND

operation that does not require the use of any object such as a'tool, coin, etc.

2.8.5
SKILLED PERSO|
person with

risks which ¢lectricity may create

2.8.6
INSTRUCTED PH
person adeq
to prevent ri

2.8.7

USER

any person,
apparatus

2.8.8
STAND-BY

touching by the test finger according to {EG-61032:1997testprobe-B the artic
bwn in Figure 18

Any ACCESSIBLE area of a non-conductive part is considered as being covered/with a conducti
Example).

N

relevant education and experience to enable him or her to avoid dangers and tqg

RSON
uately advised or supervised,by a skiLLED PERSON t0 enable him or her to avoid d
ks which electricity may create

other than a«skitLED PERSON OF an INSTRUCTED PERSON, Who may come into contact

ilated finger

e layer (see

prevent

angers and

with the

and where

operating ¢

dition where the main flmr\finnc, such as sound and/or \lieinn, are switched-off

the apparatus is only partly in operation

Note 1 to entry:

In this condition, permanent functions, such as a clock, are maintained and it allows the apparatu

into full operation, for example by REMOTE CONTROL or automatically.

2.8.9

WOOD-BASED MATERIAL
material in which the main ingredient is machined natural wood, coupled with a binder

s to be brought

Note 1 to entry: Examples of WOOD-BASED MATERIAL are materials incorporating ground or chipped wood, such as hard fibre
board or chip board.
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2.8.10

FIRE ENCLOSURE
part of the apparatus intended to minimize the spread of fire or flames from within

2.8.11

POTENTIAL IGNITION SOURCE
possible fault which can start a fire if the open-circuit voltage measured across an interruption or faulty
contact exceeds a value of 50 V (peak) a.c. or d.c. and the product of the peak value of this voltage

and the measured r.m.s. current under normal operating conditions exceeds 15 VA

Note 1 to entry: Such a faulty contact or interruption in an electrical connection includes those which may occur in

CONDUCTIVE PATTERNS on PRINTED BOARDS.

Note 2 to entry] An electronic protection circuit may be used to prevent such a fault from becoming a POTENIIALL IGNITION
SOURCE.

2.8.12

PASSIVE FLAMMABILITY

flammability [caused by external heating of the component

Note 1 to entry] It can be caused for example, by flames.

2.8.13 DU

MAJOR ENCLOSURE PART

a part that forms more than 50 % of the area of any surface of an enclosure that is required to comply

with the requirements to reduce the risk of fire, electric shock. or injury to persons

2.8.14 DU
ACCESSORY
a part intend

ed for use with an apparatus when'it is packed with the apparatus. when it is r

ferenced by

the manufad

turer's name and catalog number in an apparatus marking. or when the appara

us

manufacture
number with

3 General rfequirements

3.1 Genera

The apparat
purpose, eit
against

the apparatus

Lis shall’beso designed and constructed as to present no danger when used fo

I’'s literature indicates or implies use of the accessory by manufacturer's name and catalog

its intended

her inchormal operating conditions or under fault conditions, particularly providing protection

injury by

hazardous currents passing through the human body (electric shock);
excessive temperatures;

hazardous radiations;

effects of implosion and explosion;

mechanical instability;

mechanical parts; and
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start and

spread of fire.

In general, compliance is checked under normal operating conditions and under fault conditions, as
specified in 4.2 and 4.3, by carrying out all the relevant tests specified.

3.2 Designation of classes

Apparatus designed to be fed from the mains shall be constructed according to the requirements of cLass
I, OF CLASS Il apparatus.

3.3 Constructions and components not specifically covered

Where the 4
specifically

generally aff
3.4 DU Co
Components
apparatus ¢
appropriate

4 General t
4.1 Condudg
411 DE T

NOFE—FerRg

41.2 Thes
or shall be t

As an altern
circuits, com

quipment involves technologies, components and materials or methods of ¢on

tovered in this standard, the equipment shall provide safety measures not g

brded by this standard and the principles of safety contained herein.

mponents and subassemblies that comply with IEC-62368-1 UL62368-1
and subassemblies that comply with HEG-62368-1 UL 62368-1 are acceptable

bvered by this standard without further evaluation other, than to give conside

ise of the component or subassembly in the end-product:

pst conditions

t of tests

psts according to this standard are Type TESTS.

UTINETEST. . e @ N

hmple or samples under test shall be representative of the apparatus the user wj
he actual apparatus ready-forshipment to the usen.

ative to carrying out tests on the complete apparatus, tests may be carried out §
ponents or subassemblies outside the apparatus, provided that inspection of th

istruction not
ss than that

bs part of an
ration to the

buld receive,

eparately on
e apparatus

and circuit arrangements ensures that such testing will indicate that the assembled apparatus would

conform to t

If any such
repeated in

he requirements-of this standard.

test indicates a likelihood of non-compliance in the complete apparatus, the
the apparatus.

fest shall be

If a test sped

bifled in this standard could be destrt mﬁvn] it s parmiffarI toLse a phyeir\al maode.

the condition to be evaluated.

The tests should be carried out in the following order:

live tests

component or material pre-selection;
component or subassembly bench tests;

tests where the apparatus is not energized;

to represent
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e under normal operating conditions,
e under abnormal operating conditions,
e involving likely destruction.

NOTE In view of the amount of resources involved in testing and in order to minimize waste, all parties concerned can jointly

consider the tes

t programme, the test samples and the test sequence.

4.1.3 Unless otherwise specified, the tests are carried out under normal operating conditions at:

an ambient temperature between 15 °C and 35 °C, and

a relativd

41.4 Anyp

The tempera
instructions
be positione
the sides an

Tests on ap|
be carried o
those dealin

The apparat

41.5 Thec
not apprecid

Examples o

4.1.6 Wherd
conforms to
NOTE If appr

The output n
frequency rg

41.7 The a

bsition of intended use of the apparatus, normal ventilation not being-impeded.

for use provided by the manufacturer, or, in the absence of instructions, the ap,
/ 5 cm behind the front edge of an open-fronted wooden test box with 1 cm free
d top and 5 cm depth behind the apparatus.

baratus, intended to be part of an assembly not provided by the apparatus manufi
it according to the instructions for use provided by the apparatus manufacture

humidity of 75 % maximum.

ture measurements shall be carried out with the apparatus positioned in accordg

g with proper ventilation.
1is shall also comply with Table 3 when tested on an open bench.

naracteristics of the supply source, exeept those specified in 4.2.2, used during t
bly influence the test results.

such characteristics are source impedance and waveform.

b relevant, a standard signal consisting of pink noise, band-limited by a filter whg
that given in Figure:C.1 in Annex C.

priate, the standard-signal can be used to modulate a carrier wave.

heasuring,equipment shall indicate true r.m.s. values for crest factors up to at leg
sponse~shall conform to that shown in Annex C.

ince with the
baratus shall

space along

acturer, shall
, specifically

e tests shall

Se response

st 3, and the

cvalues giunn in this standard are rm.s. vall les, unless epnr\ifinrl otherwise.

The d.c. values given in this standard are rippLE FREE values.
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4.2 Normal

operating conditions

4.2.1 Normal operating conditions are the most unfavourable combination of the following conditions.

4.2.2 DU The apparatus, except battery-operated apparatus, is connected to a supply voltage of 0,9

times or 1,1

times of any raTep suppLy voLTAGE for which the apparatus is designed.

NOTE Inthe U.S. the RATED SUPPLY VOLTAGE for single phase apparatus is assumed to be 120 V or 120/240 V.

For battery-operated apparatus a fully charged rechargeable battery or dry batteries in a fresh condition

are used.

RATED CURREM
CURRENT CON{
shall apply:

the ‘threg

— USER ACCH
— sound s4
In case of d
For apparatd
the apparatd
any RATED S
within the rA
Any rated sl
Any type of
For d.c. sup

4.2.3 Any p
CONTROLS, e

Any cable ¢
or not.

T CONSUMPTION and RATED POWER CONSUMPTION are measured at the RATED suppLY voL

b vertical bar signal’ shall be used as defined in 3.2.1.3 of IEC 60107+1:1997; af
ssiBLE picture controls shall be adjusted so as to obtain the maximum power cons
ttings shall be as defined in 4.2.5 a) of this standard.

bubt, tests may also be performed at the value of any) RATED SUPPLY VOLTAGE.

S having a RATED SUPPLY VOLTAGE range not requiting the adjustment of a voltage s4
S is connected to a supply voltage of 0,9 times the lower limit or 1,1 times the
PPLY VOLTAGE range; moreover, the apparatus is connected to any nominal sU
TED SUPPLY VOLTAGE range marked on the\apparatus.
pply frequency marked on the apparatus is used.
supply for which the apparatys is designed to be used.

bly any polarity is used,, unless this is prevented by the construction of the app4d

psition of contrels-which are accessisLe to the user for adjustment By HAND, incl
cluding voltage-setting devices complying with 14.9 and volume controls and t

bnnected REMOTE conTRoL device, detachable by a connector or a similar device,

A cover, en

E. For RATED

-
UMPTION OF RATED POWER CONSUMPTION measurements of television sets, the foIIoAlting settings

el

Umption; and

biting device,
Lpper limit of
pply voltage

ratus.

Lding REMOTE
bne controls.

s connected

Ineing Q-LASER-SYSTEM, which can be npannrl BY HAND, IS npannrl fullyy npnnad pan

ly or closed.

4.2.4 In the case of single-phase supply, any earth TeErRmINAL and any PROTECTIVE EARTHING TERMINAL may be
connected to either pole of the isolated supply source used during the test.

In the case of a supply other than single phase, any earth TERMINAL and any PROTECTIVE EARTHING TERMINAL
may be connected to the neutral or to any phase of the isolated supply source used during the test.
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4.2.5 DU In addition, for an Aubio AMPLIFIER:

a) The apparatus is operated in such a way as to deliver one-eighth of the Non-cLIPPED ouTPUT POWER b
not less than 0.5 W per channel to the raTeD LoAD IMPEDANCE using the standard signal described in 4.1

with the tone controls set to their mid position.

ut
.6

Where the non-cLipPED ouTPUT POWER cannot be obtained using the standard signal, oneeighth of
the maximum attainable output power but not less than 0.5 W per channel is taken.

As an alternative, where the amplifier function is not adversely affected, a sine wave of 1 kHz or
where applicable, another frequency corresponding to the geometric mean of the upper and
lower —3 dB response points of the relevant part of the apparatus may be used to s

upply each

cha

If th

nnel.

b maximum NON-CLIPPED OUTPUT POWER_iS less than 0.5 W. the apparatus is to-be ¢

perated at

the

If th
the

Whe
9.1.

whe
lowd
amp
Ope

b) The mo.
c¢) Organs

two bass pe
the output p

Maximum NON-CLIPPED QUTPUT POWER.

b result of a measurement performed with a sine wave does not,comply with thi
(measurement with pink NoISE s decisive.

n determining whether a part or output TERMINAL contact iS\HAzARDOUS LIVE accord
(.2 and 11.1, the apparatus shall be operated with a_sinusoidal input test signal
re applicable, another frequency corresponding to-the) geometric mean of the ug
r —3 dB response points of the relevant amplifier part of the apparatus, sufficien
litude for the apparatus to deliver the NON-CLIRPED OUTPUT POWER iNto itS RATED LOAD
n-circuit output voltage is determined after the load is removed.

5t unfavourable RATED LOAD IMPEDANCE oftany output circuit is connected.
DOr similar instruments which have, a tone-generator unit are operated with any cq

dal keys, if any, and ten manualkeys depressed, and all stops and tabs which
bwer are activated.

5 standard,

ng to

of 1 kHz or
per and
tin
IMPEDANCE.

mbination of
can increase

For hupio ampLIFIERS USed. i an ELECTRONIC MUSICAL INSTRUMENT Which does not generate|a
confjnuous tone, the standard signal described in 4.1.6 is applied to the signal inpuf TERMINAL OF
to the appropriate input stage of the aubio AMPLIFIER.
d) Where the intended amplifier function depends on phase difference between two channels, there shall
be a phase lifference,of 90° between the signals applied to the two channels.
e) For equiptment containing multi-channel amplifiers, where each channel can he operated
jndependen1 in tach channel shall be npnrafarl ucing the raTED LoAD irEDANCE QL the output power level

that corresponds to 1/8 of the non-cLipPED outpur Power. Where some channels cannot be operated
independently, those channels shall be operated using the rATED LoAD MPEDANCE at the output power level
that corresponds, by design, to 1/8 of the non-cLiPPED ouTtpuT POwER Of the adjustable amplifier channel(s).
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4.2.5.1 DU An apparatus with multiple modes of operation, multiple signal input sources, or both, is to
be operated using each mode of operation or signal input source separately, or in combination, according
to the manufacturer’s instructions to produce the maximum power input.

4.2.6 For apparatus incorporating motors, load conditions for the motor are chosen which may occur
during intended use, including stalling sy HanD if this is possible.

4.2.7 An apparatus supplying power to other apparatus is loaded to give its rated power or is not loaded.

4.2.8 A surrLy APPARATUS to be used inside apparatus for which it is intended exclusively, is tested within
such apparatus after installation according to the manufacturer’s instruction for use.

4.2.9 In addjtion, for Citizen’s Band apparatus, the RATED LOAD IMPEDANCE iS connected or nottd the antenna
TERMINAL OF, if applicable, to a telescopic antenna extended to any length. The transmitting fest conditions
are specified in IEC/TS 61149.

4.2.10 Antepna positioners shall comply with all of the following requirements:

4.2.10.1 Fof antenna positioners in combination with their control and surpLy APPARATUS:
— four congecutive movements from one endstop to the opposite endstop;

— followed|by a 15 min resting period.

The movements and the resting periods are repeated as many times as necessary for the rg¢levant tests.
For temperature measurements the movements and thexresting periods are repeated until a|steady state

of temperatyre has been reached but not longer than4"h.

After the Iast movement period, the 15 min<tresting period does not apply to the femperature
measurements.

4.2.10.2 In @ddition, for satellite antennad positioners consisting of a power supply and contrd/l unit without
a motor drive system, the power supply unit shall be loaded in accordance with the marked output rating
and operatefd with a duty cycle of 5.min on, and 15 min off.

4.2.11 App3gratus designed-to’/be supplied exclusively by a sPeciAL supPLY APPARATUS Spegified by the
manufacturdr of the apparatus, shall be tested together with this sPECIAL SUPPLY APPARATUS.

The supply yoltage (for\the speciAL SuPPLY APPARATUS is determined in accordance with 4.2.2.

Where a volfage setting device for the output voltage of the sPECIAL SUPPLY APPARATUS is provided, it shall be

adjust’ed to thesrarep-suprpLy voLTAGE-Of the QprerHc under test

4.2.12 Apparatus which can be supplied by suppLy APPARATUS FOR GENERAL USE shall be supplied by a test
power supply with a sufficient current capacity according to Table 2 corresponding to the raTep suppLy
voLTAaGE Of the apparatus under test. The values of no-load voltage given in Table 2 are subject to the
under- and over-voltage provisions specified in 4.2.2.
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Table 2 DU — Test power supply

RATED SUPPLY VOLTAGE Nominal no-load voltage Internal resistance
V ee V de Q

1,5 225 1.60 6;75 0.003

3,0 456 319 +56 0,006

4,5 675 4.79 2:25 0,010

6,0 9;60 6.39 366 0,013

7,5 +25 7.98 375 0,016

9,0 4356 9.57 450 0,019

12,0 18,60 12.77 6506 0.026
The test poyer supply voltage and current parameters are not limited to those provided in this table. The paranjeters in the
table are representative y s-havingoutput-voltagefs d-e—andrated-output-eurren hofa30A
minimum supply source with 6 percent reqgulation.

4.2.13 Apparatus intended to be used with optional detachable legs or stands supplied by the

manufacturdr of the apparatus are tested with or without legs or stands fitted.
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4.3 Fault conditions

4.3.1 For operation under fault conditions, in addition to the normal operating conditions mentioned in 4.2,
each of the following conditions is applied one at a time and, associated with it, those other fault conditions
which are a logical consequence.

NOTE 1 The logical consequences of a fault condition are those which occur when a fault is applied.

Circuits, or parts of a circuit supplied with an open circuit voltage not exceeding 35 V (peak) a.c. or d.c.

and not generating voltages above that value, are not considered to present a fire hazard if the current
which may be drawn from the supplying circuit for more than 2 min at any load, including short-circuit, is

limited to not more than 0,2 A. Such supplied circuits are not subject to fault conditions testing.

An example

NOTE 2 Exar
generally show:
the order that ig

The examinatio|
order to produc
fault is applied

However, for sg
It is also possi
STAND-BY cor]

NOTE 3 Wh¢g
consideration.

NOTE 4 The
and there is a

When a spe
or short-circ
times with rd
not be the ¢
applied toge

4.3.2 Short
Clause 13 fd

of a test circuit to measure the voltage and the current is given in Figure i.

hination of the apparatus and all its circuit diagrams, excluding the internal circuit djagfams of int
the fault conditions that are likely to create a hazard and that are to be applied. These are applied
most convenient.

b the most unfavourable effects. In most cases, the effects of a simulatedifault are most unfavourable
hile the apparatus is in full operation.

me parts, the most unfavourable effects can occur if the simulated fault is applied before switching of
ble that the most unfavourable effects could occur whema-simulated fault is applied when the aj
dition.

n carrying out the examination in NOTE 2, .the operating characteristics of integrated circuits

ault tests are only to be made in the,wooden test box mentioned in 4.1.4, if no installation instructio
ossibility that the test box will influence the results.

Cified fault condition test is carried out, it can cause consequential faults which ei
Lit a component. Ifsease of doubt, the fault condition test shall be repeated up
placement compoenents in order to check that the same result is always obtaineg
nse, the most unfavourable consequential fault, whether interruption or short cin
ther with the specified fault condition.

Circuit-across cLEARANCES and CREEPAGE DISTANCES, if they are less than the valued
I BAsic and SUPPLEMENTARY INSULATION, With the exception of insulation between pari

TN CONNECTED TO THE AMAING

bgrated circuits,
in sequence, in

h of the apparatus and circuit diagrams indicate the operating conditions, undér which simulated fauls are applied in

if the simulated

the apparatus.
paratus is in a

are taken into

hs are provided

ther interrupt
to two more
. Should this
cuit, shall be

specified in
s of different

polarity pired

NOTE For CLEARANCES between parts of different polarity DIRECTLY CONNECTED TO THE MAINS, reference is made to

13.1.
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4.3.3 Short-circuit across parts of insulating material, the short-circuiting of which might cause an
infringement of the requirements regarding protection against electric shock hazard or overheating, with
the exception of insulating parts which comply with the requirements of 10.4.

NOTE This does not imply a need to short-circuit the insulation between turns of coils.

4.3.4 Short-

circuit, or if applicable, interruption of:

heaters of electronic tubes;

insulation between heaters and cathodes of electronic tubes;

spacings

semicon
at a time (bl

NOTE If elect
the electrodes

43.5 DC
windings (fo
passive con
requirement;
These fault
a) resistord

b) p7C THER

c) capacitg
terminations|

d) the insi
requirement

e) windings
requirement

f) surge suy

in electronic tubes, excluding picture tubes; and

fuctor devices, one lead at a time interrupted or any two leads connectéd toge
t see 4.3.5 d)).

onic tubes are so constructed that a short circuit between certain electrodes is highly'improbable or g
oncerned need not be short-circuited.

Short-circuit or disconnection, whichever is more unfavourable, of resistors
r example transformers, degaussing coils), loudspeakers, optocouplers, varistors
ponents, the short-circuiting or disconnection of which might cause an infringe
5 regarding protection against electric shock or gvérheating.
conditions do not apply to

complying with the requirements of 14,2 and, as far as applicable, of 11.2;

istors complying with Clauses 15,717, J.15 and J.17 of IEC 60730-1:2010,_or L

rs and RC-units complyingwith the requirements of 14.3, provided that the vo
does not exceed their rated voltage and that their application is in accordance w.

Ilation between thevinput and output terminations of optocouplers comply
5 of 14.12;

b and the insulation of transformers and other windings mentioned in 14.4 comp
5 of that stibclause; and

bpression varistors complying with the requirements of 14.13.

her one pair

ven impossible,

capacitors,
or non-linear
bment of the

L 1434;

£l

tage at their
th 8.5 or 8.6;

ng with the

ying with the

4.3.6 For apparatus containing an aubio AMPLIFIER, USing the standard signal described in 4.1.6 so as to
deliver the most unfavourable output power from zero up to the maximum attainable output power to the
RATED LOAD IMPEDANCE of, if applicable, to the most unfavourable load impedance connected to the output
TERMINALS including short-circuit and open circuit.
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4.3.7 Motors are stalled.

4.3.8 Motors, relay coils or the like, intended for short-time or intermittent operation, are operated
continuously if this can occur during operation of the apparatus.

4.3.9 The apparatus is connected simultaneously to alternative types of supply unless this is prevented
by the construction.

4.3.10 Output TeERMINALS Of apparatus supplying power to other apparatus, except maiNns socket-outlets
DIRECTLY CONNECTED TO THE MAINS, are connected to the most unfavourable load impedance, including short
circuit. mains socket outlets shall be loaded with 1,1 times the highest load possible based on over-current
protection and_the outlet configuration except where the wiring to the socket outlet has the same

cross-sectio

4.3.11 The
covered on€
surface, coVv|

Openings of
pieces of ca

Openings or
to the horizd

On the back
freely.

NOTE There

4.3.12 If it i
with one or

NOTE CAUTI

4.3.13 For
connected

hal area as the mains cord.

fop, sides and the back of an apparatus, if such surfaces have ventilation)openi
at a time with a piece of card of 200 g/m? density with dimensions nottfess thari
ering all openings.

) different surfaces on top of the apparatus (if any) are covered simultaneously|
rad.

top of the apparatus, on a surface inclined at an angle-greater than 30° and sma
ntal, from which an obstruction is free to slide, aresexcluded.

and the sides of the apparatus, the card is attached to the upper edge and alld

s no test for the bottom surface.

5 possible to insert user replaceable batteries with reversed polarity, the apparg
more batteries with both intended and reversed polarity.

DN, there is a danger of expldsion when this test is applied.

Citizen’s Band apparatus, the most unfavourable load impedance, including sh
D the antenna FerminaL or to the antenna itself, for example a telescopic anten

antenna Ten

INAL s provided-”’ The transmitting test conditions are specified in IEC/TS 61149

4.3.14 For gpparatusyto be supplied from an a.c. mains and provided with a voltage setting
set by the user, connection to a supply voltage of 250 V a.c., with the mains voltage setting
most unfavaurable position.

ngs, shall be
each tested

by separate

aller than 60°

wed to hang

tus is tested

ort circuit, is
na, when no

device to be
Hevice at the

4.3.15 Apparatus designed to be supplied by a speciAL supPLY APPARATUS With a voltage setting device for
the output voltage, specified by the manufacturer of the apparatus, shall be tested by adjusting this
voltage setting device to any output voltage.

During this test, 4.2.2 is applied, except that the specIAL suPPLY APPARATUS IS fed by itS RATED SUPPLY VOLTAGE.

The test need not be made if the current consumption of the apparatus under test cannot exceed 0,2 A
for more than 2 min, for example by the operation of a fuse.
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4.3.16 Apparatus which can be supplied by supPLy APPARATUS FOR GENERAL USE Shall be tested by using a
test power supply as specified in Table 2 step by step upwards, starting with the value one step above

the value sp

ecified for the rRATED suppLY VOLTAGE Of the apparatus under test.

This test is not applied to apparatus having a rATED supPLy voLTAGE equal to or higher than the maximum

RATED SUPPLY

VOLTAGE in Table 2.

During this test, 4.2.2 is applied, except that the no-load voltages have their nominal values.

The test need not be made if the current consumption of the apparatus under test cannot exceed 0,2 A

for more tha

n 2 min, for example by the operation of a fuse.

4.3.17 For i
short-circuite

NOTE See al

5 Marking and instructions

5.1 DU Ge

NOTE Additio
14.6.5, Clause

Markings sh
use.

The informafion should preferably be on the exteriarof the apparatus, excluding the bottom. It
0 have it in an area that is easily AceESsIBLE BY HAND, for example under a lid, or o the exterior

permissible {
of the bottor
location of th

Compliance
soaked with
with petrole
marking plaf

Petroleum s

bpparatus with a charging circuit, recharge a fully discharged sPeciAL BATTERY
bal.

o 11.2 and 14.11.3.

heral requirements

hal requirements for marking and instructions are contained in 4.1.4, 4.2.8, 8.18, 9.1.5, 14.4.2, 14
19 and Annex B.

all be permanent, comprehensible and easily~discernible on the apparatus wh

h of a PORTABLE APPARATUS Or an apparatus with a mass not exceeding 7 kg, prov
e marking is given in the instruetions for use.

is checked by inspection and by rubbing the marking sy Hanp for 15 s with a p
water and, at a different place or on a second sample, for 15 s with a piece of
Um spirit. After thiswthe marking shall be legible; it shall not be easily possib
es and they shall.show no curling.

birit, to be-used for reference purposes is defined as follows:

The petrole
volume, a
approximate

m spifit is an aliphatic solvent hexane having a maximum aromatics content

with one cell

6.2.4, 14.6.3.2,

en ready for

is, however,

ded that the

iece of cloth
cloth soaked
e o remove

of 0,1 % by
dry-point of

auri-butanol value of 29, an initial bOII/ng pomt of approx:mately 65 °C a

a reagent grade hexane W/th a minimum of 85 % as n- hexane

ermitted to use

NOTE The designation “n-hexane” is chemical nomenclature for a “normal” or straight chain hydrocarbon. This petroleum spirit is
further identified as a certified ACS (American Chemical Society) reagent grade hexane (CAS# 110-54-3).

A label of conductive material secured in place by an adhesive shall withstand the oven and humidity
conditions described in 12.8 when the label is capable of acting as a bridging agent and resulting in a risk
of fire or electric shock when dislodged.
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Six samples are to be tested, each secured to its intended mounting surface. Three samples are to be
subjected to the air-circulating oven conditioning. and three samples are to be subjected to the humidity
conditioning.

Each label shall withstand a minimum peel force of 5.0 N/30 mm width both before and after conditioning.

Letter symbols for quantities and units shall be in accordance with IEC 60027.
Graphical symbols shall be in accordance with IEC 60417 and ISO 7000, as appropriate.

Compliance is checked by inspection.

5.2 DR DUlIdentification and supply ratings

Power supplies and adapters complying with the construction and test requirements-of UL 1310, UL
60950-1 or UL 62368-1 are considered to fulfill the marking requirements of items a through i of this
subclause.

The apparatus shall be marked with the following:

a) maker’s|or responsible vendor's name, trade mark or identification mark;

b) model number or type reference;

c) the symbol for cLass 11 for apparatus without functional €arth: O, IEC 60417-5172 (2003-02)

for cLasg 1 apparatus with functional earth: , IEC 60417-6092 (2011-10)

d) nature df supply:
— 43.c. only with the symbol: A IEC 60417-5032 (2002-10)
— d.c. only with the symbol: ===, IEC 60417-5031 (2002-10)
— 3.c. or d.c. with theSsymbol: ~s, IEC 60417-5033 (2002-10)
— fpr three-phase systems, reference is made to IEC 61293.

€) RATED SUPPLY VOLTAGE Or range of the RaTED suppLY voLTAgEs Which can be applied withou{ operating a
voltage setting device.

App ratus which can be set to different RATED sUPRLY VOL TAGES OF rnngnc of rRATED sSURHI Y VOLTAGES

shall be so constructed that the indication of the voltage or range of voltages to which the
apparatus is set, is discernible on the apparatus when ready for use.

A solidus shall be used for user selectable ratings, for example “110/230 V” and a hyphen shall
be used for a rating range, for example “110-230 V”;

f) rated mains frequency (or range of frequencies) in hertz-if-safety-is-dependenton-the-use-of-the-correct
mains-frequency;

g) RATED CURRENT CONSUMPTION OF RATED POWER CONSUMPTION Of apparatus which can be supplied by suppLy
APPARATUS FOR GENERAL USE. As an alternative the information may be given in the instruction manual.
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The measured consumption at RATED suppLY voLTAGE Shall not exceed the marked value by more
than 10 %;

h) RATED CURRENT CONSUMPTION OF RATED POWER CONSUMPTION for apparatus intended for connection to an a.c.
MAINS supply.

The measured consumption at rRATED suppLY voLTAGE shall not exceed the marked value by more
than 10 %.

i) The date or a dating code not exceeding any three consecutive months of manufacture. The dating
code shall be in an established alphanumeric code affirmed by the manufacturer. The coding system shall

have a mini

um 10 vear repetition cycle. Rubbing compliance is not required.

i) A distinc

ive identification to identify the factory of origin. when the same apparatus!is

produced at

more than o

k)  When th
the risk of e
"CAUTION 4

he factory. Rubbing compliance is not required.

- RISK OF ELECTRIC SHOCK — DO NOT OPEN” — depicted in Figure 19 shall

e enclosure of an apparatus provides the user with a means for accéss’to parts which involve
ectric shock, the combination of the two araphical symbols andrithe supplemential marking —

be provided

on at least g

ne surface of the apparatus enclosure through which the user gains access to t

e interior.

All other en

losure surfaces that provide a means for access to the’interior of the apparatus

for servicing

purposes sh

Il be marked either as indicated in Figure 19, or with the graphical symbol depic

ted in Figure

20 adjacent

) An_audi

to one of the enclosure fasteners on that surface.

and/or_video system consisting of an_eguipment rack and one or more _au

dio or video

components
number(s

is permane

hich have been evaluated as part of the.system. The marking shall be provided
tly attached to the rack. The tag shall be of substantial material such as card

shall be marked to identify the individual*audio and video component type(s) and model

on a tag that
oard. cloth,

plastic or th

equivalent to provide mechanical strength and to discourage removal. The tag

shall have a

hole and be

secured to the rack by a plastic'strap or the equivalent. or be provided with adhe

sive backing

and secure

to the rack as a flag. The tag shall be factory applied and not installed by the U

ser.

m) cLass 1 g

pparatus having touch’current levels greater than 0.75 MIU and equal to or less t

han 3.5 MIU,

as_permitte

I in 9.1.1.1, shallbe provided with the word “CAUTION” and the followin

marking_or

equivalent: ”

TO REDUCE THE'RISK OF ELECTRIC SHOCK, GROUNDING OF THE CEN]

[ER PIN OF

THIS PLUG

MUST BE MAINTAINED.” The marking shall be on_a tag which shall be o

f _substantial

material sug

h as cardboard. cloth. plastic or the equivalent to provide mechanical stre

nath and to

discourage

emoval_The tag shall have a hole and be secured to the cord by a plastic

strap or the

equivalent.

fature rise in

accordance with condition b of Table 3 are marked with the word "CAUTION” and the following or

equivalent "THOT SURFACE". Alternately, one of the symbols shown in Figure 25 may be used.

0) Audio and video apparatus intended for installation in air handling spaces shall be marked, “Suitable

for Air Handlin aces” or “Suitable for Use in Other Environmental Air Spaces in Accordance with
ection 22 of the National Electrical Code”.

If an appliance coupler for Class | is used for Class Il equipment with functional earth connection, the
requirements of Clause 15 and Clause 16 related to Class | construction shall be applied up to the
connecting point of the protective (earthing) conductor to the functional earth.
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Graphical symbols placed on the apparatus, whether required by this standard or not, shall be in
accordance with IEC 60417 or ISO 3864-2 or ISO 7000, if available. In the absence of suitable symbols,

the manufac

turer may design specific graphical symbols.

Care shall be taken so that additional markings and instructions not required by this standard do not
contradict the markings and instructions required by this standard.

Symbols placed on the equipment shall be explained in the user manual.

Compliance
5.3 DR DU

TERMINALS Sha

is checked by inspection.

TERMINALS

I be marked as follows:

a) The wirihg TermINAL intended for connection of the protective earthing condugton associated with the
supply wiring:
@, IEC 60417-5019 (2006-08)
This symbol[shall not be used for other earthing TERMINALS.
b) TeERMINAL$ Which are HAzarDous LIVE under normal operating égnditions, except TERMINALS for pMaiNs supply:
%, IEC 60417-5036 (2002-10)
c) Unless the TermiNaLs are marked with the typetteferences of the apparatus that are pefmitted to be
connected, gutput TERMINALS provided for supply~6f other apparatus except mains supply shall be marked
with
— the nominal output voltage-and frequency; and
— the maximum output current or power;—#-wi ; Fature—+ises
h-i-g-h an—tho altewed-in—Table offhorma erating-conditions-can-oeceur.
When intended to be’installed or interconnected in the field by a skiLLep PErson, the Class of
wirirlg shall be-marked adjacent to the TERmiNALS.
Soclet-outlets providing mains power to other apparatus shall be marked with the power and
currgntiawhich may be drawn.

If there is only one TERMINAL provided for supply of other apparatus, the marking may be put on
the apparatus at any place, taking into account 5.1.

d) Speaker termINALS ON apparatus. other than porTABLE APPARATUS, that is not

rovided with speakers and

associated wiring shall be provided with a marking adjacent to the TerminaLs as identified below:

— ”Class 1 Wiring” for TerminaLs with a measured open-circuit voltage exceeding 300 V r.m.s.
when delivering NON-CLIPPED QUTPUT POWER, OF

— ”"Class 3 Wiring” for TerminaLs with a measured open-circuit voltage exceeding 120 V r.m.s.
but not exceeding 300 V r.m.s. when delivering NON-CLIPPED OUTPUT POWER, OF
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— "Class 2 Wiring” for all other TerminaLs provided the audio output power exceeds 10 W per
channel under normal operating conditions or the apparatus is intended to be installed or
interconnected in the field by a skiLLED PERSON.

The operation manual shall discuss the risks involved, precautions to be taken as well as the reason for

them. and instructions as to the proper connecting and insulating technigues to be used when connecting
a speaker.

Compliance is checked by inspection.

5.4 DU Caution marking

The following markings shall be included as applicable:
a) Where |n a manufacturer's service documentation, for example in circuit diagramg or lists of
components| a symbol is used to indicate that a specific component shall bg‘replaced|only by the
component gpecified in that documentation for safety reasons, the following symbel shall befused:

A, 1SO 7000-0434 (2004-01)

This| symbol may also be put adjacent to the relevant component.
This| symbol shall not be placed on components.
b) Where g loudspeaker grille, removable from the outside by the use of a tool, coin or other object, is

relied on ag protective cover (see 9.2), the followingémarking, or equivalent, shall be visible on the
enclosure after removal of the grille:

CAUTION

To prevent electrié.shock hazard, do not connect to mains
power-supply while grille is removed.

Alternatively, the symbol 4, IEC 60417-5036 (2002-10) shall be visible after removall of the grille
and [the caution wording‘above shall appear in the user instructions, accompanied by the
sympol.

c) If an apparatus coniains a user-replaceable coiN / BUTTON CELL BATTERY, the following:

A, ISO 7000-0434 (2004-01), or

, tombination of ISO 7000-0434 (2004-01) and ISO 7000-1641 (2004-01).

This marking is not required where these batteries are not intended to be replaced or are only
accessiBLE after damaging the apparatus.

d) When an apparatus is provided with safety related graphical symbols, the instructions shall include

an illustration of the graphical symbols and an explanation of their meaning. Those symbols that are
visible only after removal of a servicing cover by a skiLLED PERsON are only required to be explained in the
service instructions. Explanations of required symbols in the operating manual shall precede any
operating instructions.

Compliance is checked by inspection.
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