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0 Principles of this product safety
standard
0.1 Objective o HBSE
0.2 Persons
0.2.1 General o HBSE
0.2.2 Ordinary person o HBSE
0.2.3 Instructed person o HBSE
0.2.4 Skilled person o HBSE
0.3 Model for pain and injury o HBSE
0.4 Energy sources o HBSE
0.5 Safeguards
0.5.1 General o HBSE
0.5.2 Equipment safeguard o HBSE
0.5.3 Installation safeguard o HBSE
0.5.4 Personal safeguard o HBSE
0.5.5 Behavioural safeguards
0.55.1 Introduction to behavioural o HBSE
safeguards
0.5.5.2 Instructional safeguard o HBSE
0.5.5.3 Precautionary safeguard (used o HBSE
by an instructed person)
0.5.5.4 Skill safeguard (used by a o HBSE
skilled person)
0.5.6 Safeguards during ordinary or o HBSE
instructed person service
conditions
0.5.7 Equipment safeguards during o HBSE

skilled person service conditions
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0.5.8 Examples of safeguard HBSE
characteristics

0.6 Electrically-caused pain or
injury (electric shock)

0.6.1 Models for electrically-caused HBSE
pain or injury

0.6.2 Models for protection against HBSE
electrically-caused pain or
injury

0.7 Electrically-caused fire

0.7.1 Models for electrically-caused HBSE
fire

0.7.2 Models for protection against HBSE
electrically-caused fire

0.8 Injury caused by hazardous HBSE
substances

0.9 Mechanically-caused injury HBSE

0.10 Thermally-caused injury (skin
burn)

0.10.1 Models for thermally-caused HBSE
injury

0.10.2 Models for protection against HBSE
thermally-caused pain or injury

0.11 Radiation-caused injury HBSE
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3 Terms, definitions and
abbreviations
3.1 Energy source abbreviations
3.2 Other abbreviations
3.3 Terms and definitions 1.2
3.3.1 Circuit terms
3.3.1.1 external circuit 1.2.13.8 ISDN
1.2.13.14
3.3.1.2 mains 1.2.8.3 PS3
3.3.2 Enclosure terms 1.2.6
3.3.21 electrical enclosure 1.2.6.4
3.3.2.2 enclosure 1.2.6.1
3.3.2.3 fire enclosure 1.2.6.2
3.3.2.4 mechanical enclosure 1.2.6.3
3.3.3 Equipment terms 1.2.3
3.3.3.1 direct plug-in equipment 1.2.3.6
3.3.3.2 hand-held equipment 1.2.3.2
3.3.3.3 movable equipment 1.2.3.1 Operator - Ordinary person
3.3.34 permanently connected 1.25.4
equipment
3.3.3.5 pluggable equipment type A 1.2.5.1
3.3.3.6 pluggable equipment type B 1.2.5.2
3.3.3.7 stationary equipment 1.2.3.4
3.3.3.8 transportable equipment 1.2.3.3
3.34 Flammability terms 1.2.12
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3.34.1 combustible material
3.3.4.2 material flammability class 1.2.12.1
3.34.21 5VA class material 5VA 1.2.12.5 5VA
3.3.4.2.2 5VB class material 5VB 1.2.12.6 5VB
3.3.4.2.3 HB40 class material HB40 1.2.12.10 HB40
3.3.4.24 HB75 class material HB75 1.2.12.11 HB75
3.3.4.2.5 HBF class foamed material HBF 1.2.12.9 HBF
3.3.4.2.6 HF-1 class foamed material HF-1 1.2.12.7 HF-1
3.3.4.2.7 HF-2 class foamed material HF-2 1.2.12.8 HF-2
3.3.4.2.8 V-0 class material V-0 1.2.12.2 V-0
3.3.4.29 V-1 class material V-1 1.2.12.3 V-1
3.3.4.2.10 V-2 class material V-2 1.2.12.4 V-2
3.3.4.2.11 VTM-0 class material VTM-0 1.2.12.12 VTM-0
3.3.4.2.12 VTM-1 class material VTM-1 1.2.12.13 VTM-1
3.3.4.2.13 VTM-2 class material VTM-2 1.2.12.14 VTM-2
3.3.5 Insulation 1.2.9
3.35.1 basic insulation 1.2.9.2
3.3.5.2 double insulation 1.2.9.4
3.3.5.3 functional insulation 1.2.9.1
3.3.5.4 reinforced insulation 1.2.95
3.3.5.5 solid insulation 1.2.10.4
3.3.5.6 supplementary insulation 1.2.9.3
3.3.6 Miscellaneous
3.3.6.1 accessible ()
3.3.6.2 cheesecloth 1.2.13.15 NOTE
3.3.6.3 disconnect device
3.3.6.4 functional earth 1.2.13.9
3.3.6.5 non-detachable power supply 1.2.5.6
cord

Page 10/ 95




) ) o ( —( )
IEC 62368-1 2
C ) (

3.3.6.6 pollution degree
3.3.6.7 restricted access area
3.3.6.8 routine test 1.2.13.3 IEC 60664-1:2007, 3.19.2
3.3.6.9 sampling test 1.2.13.2 IEC 60664-1:2007, 3.19.3
3.3.6.10 tool 1.2.7.4
3.3.6.11 touch current 1.2.13.12
3.3.6.12 type test 1.2.13.1
3.3.6.13 wrapping tissue 1.2.13.16
3.3.7 Operating and fault conditions
3.3.7.1 abnormal operating condition
3.3.7.2 intermittent operation o
3.3.7.3 non-clipped output power ( ) o
3.3.7.4 normal operating condition
3.3.75 overload condition
3.3.7.6 peak response frequency o}
3.3.7.7 rated load impedance o
3.3.7.8 reasonably foreseeable misuse o
3.3.7.9 short-time operation o
3.3.7.10 single fault condition
3.3.8 Persons IEC60950-1 SERVICE PERSON USER
3.3.8.1 instructed person o
3.3.8.2 ordinary person 1.2.13.6

1.2.13.7
3.3.8.3 skilled person 1.2.13.5
3.3.9 Potential ignition sources
3.3.9.1 potential ignition source PIS (PIS) o IEC60065 8th 2.8.11
3.3.9.2 arcing PIS PIS o IEC60065 8th 2.8.11
3.3.9.3 resistive PIS PIS o
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3.3.10 Ratings 1.2.1
3.3.10.1 rated current 1.2.1.3
3.3.10.2 rated frequency 1.2.1.4
3.3.10.3 rated power
3.3.10.4 rated voltage 1.2.1.1
3.3.10.5 rated voltage range 1.2.1.2
3.3.10.6 protective current rating 1.2.13.17
3.3.11 Safeguards
3.3.11.1 basic safeguard [}
3.3.11.2 double safeguard o
3.3.11.3 equipment safeguard o
3.3.11.4 installation safeguard o
3.3.11.5 instructional safeguard o
3.3.11.6 personal safeguard o
3.3.11.7 precautionary safeguard o
3.3.11.8 protective bonding conductor 1.2.13.11
3.3.11.9 protective conductor o
3.3.11.10 protective earthing conductor 1.2.13.10
3.3.11.11 reinforced safeguard =
3.3.11.12 safeguard o
3.3.11.13 safety interlock 1.2.7.6
3.3.11.14 skill safeguard o
3.3.11.15 supplementary safeguard e}
3.3.12 Spacings
3.3.12.1 clearance 1.2.10.1
3.3.12.2 creepage distance 1.2.10.2
3.3.13 Temperatures controls
3.3.13.1 temperature limiter 1.2.11.2
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3.3.13.2 thermal cut-off 1.2.11.3

3.3.13.3 thermostat 1.2.11.1

3.3.14 Voltages and currents

3.3.14.1 d.c. voltage 1.2.13.4

3.3.14.2 mains transient voltage 1.2.9.10 MAINS SUPPLY - mains

3.3.14.3 peak working voltage 1.2.9.8 3.3.14.1
peak-to-peak ripple exceeds 10 % of the average
value, the requirements related to peak or a.c.
voltages are applicable.
NOTE For the purpose of determining PEAK
WORKING VOLTAGES, the rules of 2.10.2.3
apply, and where relevant those of 1.4.8.

3.3.14.4 prospective touch voltage

3.3.14.5 protective conductor current 1.2.13.13

3.3.14.6 required withstand voltage 1.2.9.9

3.3.14.7 r.m.s. working voltage 1.2.9.7

3.3.14.8 temporary overvoltage

3.3.14.9 working voltage 1.2.9.6

3.3.15 Classes of equipment with 1.2.4

respect to protection from
electric shock

3.3.15.1 class | equipment | 1.2.4.1

3.3.15.2 class Il construction 1

3.3.15.3 class Il equipment 1 1.2.4.2

3.3.15.4 class 11l equipment 11 1.2.4.3 (ES)

3.3.16 Chemical terms

3.3.16.1 consumable material

3.3.16.2 explosion
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3.3.16.3 explosive ( ) o
3.3.16.4 hazardous chemical o
3.3.17 Batteries
3.3.17.1 battery (Battery) o
3.3.17.2 cell (cell) o
3.3.17.3 coin / button cell battery / o
3.3.17.4 highest specified charging o
temperature
3.3.17.5 lowest specified charging o
temperature
3.3.17.6 maximum specified charging o
current
3.3.17.7 maximum specified charging o
voltage
3.3.17.8 secondary lithium battery o

battery
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4 General requirements
4.1 General
4.1.1 Application of requirements and IEC 60950-1 IEC 60065
acceptance of materials,
components and
subassemblies
4.1.2 Use of components 151
1.5.2
4.1.3 Equipment design and 1.3.2
construction
4.1.4 Equipment installation
4.1.5 Constructions and components 1.3.4
not specifically covered
4.1.6 Orientation during transport and 1.3.6
use
4.1.7 Choice of criteria 1.3.7
4.1.8 Conductive liquids 1.3.9
4.1.9 Electrical measuring 1.4.7
instruments
4.1.10 Temperature measurements 1.4.3
1.4.12.1
4.1.11 Steady state conditions B.1.6
4.1.12 Hierarchy of safeguards safeguard
4.1.13 Examples mentioned in the 1.3.8
standard
4.1.14 Tests on parts or samples 1.4.3
separate from the end-product
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4.1.15 Markings and instructions 1.7
4.2 Energy source classifications
4.2.1 Class 1 energy source o
4.2.2 Class 2 energy source o
4.2.3 Class 3 energy source o
4.2.4 Energy source classification by o}
declaration
4.3 Protection against energy
sources
4.3.1 General
4.3.2 Safeguards for protection of an
ordinary person
4.3.2.1 Safeguards between a class 1 [}
energy source and an ordinary
person
4.3.2.2 Safeguards between a class 2 o
energy source and an ordinary
person
4.3.2.3 Safeguards between a class 2 o
energy source and an ordinary
person during ordinary person
servicing conditions
4.3.2.4 Safeguards between a class 3 =
energy source and an ordinary
person
4.3.3 Safeguards for protection of an

instructed person
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4.3.3.1 Safeguards between a class 1
energy source and an instructed
person

4.3.3.2 Safeguards between a class 2
energy source and an instructed
person

4.3.3.3 Safeguards between a class 3
energy source and an instructed
person

4.3.4 Safeguards for protection of a
skilled person

4.3.4.1 Safeguards between a class 1
energy source and a skilled
person

4.3.4.2 Safeguards between a class 2
energy source and a skilled
person

4.3.4.3 Safeguards between a class 3
energy source and a skilled
person

4.3.5 Safeguards in a restricted
access area

4.4 Safeguards

4.4.1 Equivalent materials or
components

4.4.2 Composition of a safeguard

4.4.3 Accessible parts of a safeguard

4.4.4 Safeguard robustness 4.2
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4.4.4.1 General 4.2.1 4442 4449 P
4.4.4.2 Steady force tests 4.2.4 250 N
IEC 60950-1
4.2.4 250N 100N
250N
30N
4.4.4.3 Drop tests 4.2.6 5kg 7kg
350mm
4.4.4.4 Impact tests 4.2.5
410mm
4.4.4.5 Internal accessible safeguard 4.2.3 30 N
tests
4.4.4.6 Glass impact tests
4.4.4.7 Thermoplastic material tests 4.2.7 (ES MS
PS TS RS)
4.4.4.8 Air comprising a safeguard 4.2.1
4.4.4.9 Compliance criteria 4.2.1
4.5 Explosion
4.5.1 General
4.5.2 Requirements
4.6 Fixing of conductors 3.1.9
4.6.1 Requirements 3.1.9
4.6.2 Compliance criteria 3.1.9
4.7 Equipment for direct insertion 4.3.6

into mains socket-outlets

Page 18 / 95




) o ( —( )
IEC 62368-1
C )
4.7.1 General 4.3.6
4.7.2 Requirements 4.3.6
4.7.3 Compliance criteria 4.3.6
4.8 Products containing lithium coin
/ button cell batteries
4.8.1 General 32mm
4.8.2 Instructional safeguard
4.8.3 Construction
4.8.4 Tests
4.8.4.1 Test sequence
4.8.4.2 Stress relief test
4.8.4.3 Battery replacement test
4.8.4.4 Drop test 7kg
4.8.4.5 Impact test
4.8.4.6 Crush test
4.8.5 Compliance criteria 4.8
4.9 Likelihood of fire or shock due to 4.6
entry of conductive objects
(
( P)
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5 Electrically-caused injury
5.1 General
5.2 Classification and limits of
electrical energy sources
5.2.1 Electrical energy source
classifications
52.1.1 ES1 ES1 2.2.1 SELV
ES1
5.2.1.2 ES2 ES2 221 SELV
ES2
5.2.1.3 ES3 ES3 1,2.8.6 IEC60950-1
1.2.8.10
ES3
5.2.2 Electrical energy source ES1 and | ES1 ES2
ES2 limits
5.2.2.1 General 2.2 SELV ES1 ES2
2.4 IEC60950-1
IEC62368-1
5.2.2.2 Steady-state voltage and 2.2 SELV ES1 ES2
current limits 2.3 TNV IEC60950-1
2.4 IEC62368-1
5.2.2.3 Capacitance limits 2.1.1.5
1.2.8.10
2.4
5.2.2.4 Single pulse limits 2.2.3
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5.2.25 Limits for repetitive pulses 2.2.3
5.2.2.6 Ringing signals 2.3.1 TNV TNV2 TNV-3
M
5.2.2.7 Audio signals 2.1.1.9 IEC60950-1 2.1.1.1 IEC 60065
9.1.1 IEC 60065
9.1.1
5.3 Protection against electrical
energy sources
5.3.1 General 2.1.1
2.1.2
5.3.2 Accessibility to electrical energy 2.1.11
sources and safeguards
5.3.2.1 Requirements 2.1.11 ES2,ES3
5.3.2.2 Contact requirements 2.1.1.1 IEC60950-1
IEC62368-1 ES3
5.3.2.3 Compliance criteria 2111 IEC62368-1 ES3 child test
finger
5.3.2.4 Terminals for connecting
stripped wire
5.4 Insulation materials and 2.9
requirements
541 General
54.1.1 Insulation 1.2.9
5.4.1.2 Properties of insulating material 2.9.1
5.4.1.3 Compliance criteria 2.9.1
54.1.4 Maximum operating
temperatures for materials,
components and systems

Page 21 / 95




) ©( ) — ( )
IEC 62368-1 2
C )
5.4.1.4.1 Requirements 4.5.3 IEC62368-1 5
70
IEC60085
5.4.1.4.2 Test method 4.5.2 IEC62368-1
5.4.1.4.3 Compliance criteria 4.5.3 IEC62368-1 5
70
5.4.1.5 Pollution degrees
54.151 General 2.10.1.2
5.4.1.5.2 Test for pollution degree 1 2.10.10 IEC62368-1 2
environment and for an
insulating compound
54.1.5.3 Thermal cycling test procedure 2.10.9 85
5.4.1.6 Insulation in transformers with 2.10.1.5
varying dimensions
54.1.7 Insulation in circuits generating 2.10.1.7
starting pulses 2.10.3.5
54.1.8 Determination of working 2.10.2
voltage
5.4.1.8.1 General 2.10.2.1 i)
30kHz
)
5.4.1.8.2 RMS working voltage 2.10.2.2
5.4.1.8.3 Peak working voltage 2.10.2.3
5.4.1.9 Insulating surfaces 2.10.3.1 IEC60950-1:1.2.10.3 “bounding
surface” 2.10.3.1
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5.4.1.10 Thermoplastic parts on which
conductive metallic parts are
directly mounted
5.4.1.10.1 Requirements 4.5.5
5.4.1.10.2 Compliance criteria 4.5.5
5.4.1.10.3 Ball pressure test 4.5.5
5.4.2 Clearances 2.10.3
5421 General requirements 2.10.3.1 IEC60950-1
(temporary overvoltages)
5.4.2.2 Procedure for determining 2.10.3.1 (steady state voltages)
clearance using peak working G.1.1 (recurring peak voltages)
voltage G.1.2 (temporary overvoltages)
30KHz
5.4.2.3 Procedure for determining
clearance using required
withstand voltage
54231 General 2.10.3.1 IEC60950-1 G.1.2 IEC62368-1
G.11
G.1.2
5.4.2.3.2 Determining transient voltages
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5.4.2.3.2.1 | General 2.10.3.2
5.4.2.3.2.2 | Determining a.c. mains G.2.1
transient voltages
5.4.2.3.2.3 | Determining d.c. mains G.2.2 IEC62368-1
transient voltages IEC60950-1
G.2.3
G.2.4
5.4.2.3.2.4 | Determining external circuit G.3 IEC62368-1
transient voltages
IEC60950-1
IEC60950-1 Telecommunication network
IEC62368-1 14 ID1
5.4.2.3.2.5 | Determining transient voltage 2.10.3.9 IEC62368-1
levels by measurement G.5 14 60950-1 2.10.3.8
5.4.2.3.3 Determining required withstand G.4
voltage G.4.1
G.4.2
5.4.2.3.4 Determining clearances using G.6
required withstand voltage
5.4.2.4 Determining the adequacy of a 5.2 IEC60950-1
clearance using an electric IEC62368-1
strength test
5.4.25 Multiplication factors for 2000 m 2000m
altitudes higher than 2 000 m
above sea level
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5.4.2.6 Compliance criteria 2.10.3.1 ( T.9 )
(IEC60950-1 IEC60065 )
5.4.3 Creepage distances 2.10.4
5.4.3.1 General 2.10.4.1 ES2, ES3,
2.10.4.3 30kHz /
5.4.3.2 Test method 2.10.4.3 T9
T.2

5.4.3.3 Material group and CTI CTI 2.10.4.2
5.4.3.4 Compliance criteria 2.10.4.3 30kHz 400kHz
5.4.4 Solid insulation 2.10.5
5441 General requirements 2.10.5.1
5.4.4.2 Minimum distance through 2.10.5.2 71V ES2

insulation

5.4.4.7

5.4.4.3 Insulating compound forming 2.10.5.3

solid insulation 2.10.5.4
5.4.4.4 Solid insulation in 2.10.5.4 G.12

semiconductor devices
5.4.4.5 Insulating compound forming 2.10.5.5 IEC 60747-5-5

cemented joints
5.4.4.6 Thin sheet material 2.10.5.6
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5.4.46.1 General requirements 2.10.5.6
5.4.4.6.2 Separable thin sheet material 2.10.5.7 3
2.10.5.10
5.4.4.6.3 Non-separable thin sheet 2.10.5.8
material
5.4.4.6.4 Standard test procedure for 2.10.5.9
non-separable thin sheet
material
5.4.4.6.5 Mandrel test AA
18mm 20mm
5.4.4.7 Solid insulation in wound 2.10.5.11
components
5.4.4.8 Compliance criteria 2.10.5.1
5.4.4.9 Solid insulation requirements at | 30 kHz 30kHz
frequencies higher than 30 kHz
5.4.5 Antenna terminal insulation
5451 General 7.4.1 IEC60950-1 7.4.1
(IEC60065 10.2 )
5.4.5.2 Test method 7.4.2 IEC62368-
5.4.5.3 Compliance criteria IEC60950-1
IEC62368-1
5.4.9.1
1.2 3
5.4.6 Insulation of internal wire as a 2.1.1.3 ELV
part of a supplementary
safeguard

Page 26 / 95




) ©( ) — ( )
IEC 62368-1 2
C )

5.4.7 Tests for semiconductor 2.10.11 IEC62368-1 semiconductor components
components and for cemented IEC60950-1 semiconductor devices
joints

5.4.8 Humidity conditioning 2.9.2

5.4.9 Electric strength test 5.2

5.49.1 Test procedure for type testing 5.2.1
of solid insulation 5.2.2

IEC62368-1 1 3
IEC60950-1
(IEC60065 )
5.4.9.2 Test procedure for routine tests 5.2.2 IEC62368-1 1 4
IEC60950-1
IEC62368-1

5.4.10 Safeguards against transient 6.2
voltages from external circuits

5.4.10.1 Requirements 6.2.1 IEC60950-1

5.4.10.2 Test methods

5.4.10.2.1 General 6.2.2

5.4.10.2.2 Impulse test 6.2.2.1

5.4.10.2.3 Steady-state test 6.2.2.2

5.4.10.3 Compliance criteria 6.2.2.3

5.4.11 Separation between external 6.1.2
circuits and earth

54.11.1 General 6.1.2.2
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5.4.11.2 Requirements 6.1.2.1
5.4.11.3 Test method and compliance 6.1.2.1
criteria
55 Components as safeguards
5.5.1 General
5.5.2 Capacitors and RC units RC
5.5.2.1 General requirements 1.5.6 RC
5.5.2.2 Safeguards against capacitor 2.1.1.7 2
discharge after disconnection of ES1,ES2
a connector
5.5.3 Transformers 1.54 G.5.3
C IEC60950-1
C
5.5.4 Optocouplers 2.10.5.4 G.12
5.5.5 Relays 2.8.7 G.2 IEC60950-1
IEC61810-1
5.5.6 Resistors 1.5.7
557 SPDs SPD
55.7.1 Use of an SPD connected to SPD 1.5.9.4 VDR
reliable earthing
5.5.7.2 Use of an SPD between mains 1.5.9.4 VDR
and protective earth SPD
5.5.8 Insulation between the mains 1.5.7.3 G.10.3
and an external circuit
consisting of a coaxial
cable 7.4
5.6 Protective conductor
5.6.1 General
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5.6.2 Requirements for protective
conductors
5.6.2.1 General requirements 2.6.3.1
2.6.5.2
2.6.5.4
2.6.5.5
5.6.2.2 Colour of insulation 2.6.3.5
5.6.3 Requirements for protective 2.6.3.2 G.5 3B
earthing conductors 30
5.6.4 Requirements for protective
bonding conductors
5.6.4.1 Requirements 2.6.3.3 ( )
31( ) 2 2D
16A UL60950-1
Table2D
5.6.4.2 Determination of the protective
current rating
5.6.4.2.1 Mains supply as the source 2.6.3.3
5.6.4.2.2 Other than mains supply as the
source ( PTC 60
5 )
IEC60950-1 2 2.6.3.3 ¢
5.6.4.2.3 Internal circuit as the source

( PTC 60
5 ) 1EC60950-1
2 26.33
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5.6.4.3 Current limiting and overcurrent (PTC )
protective devices ( )
5.6.4.4 Compliance criteria 2.6.3.3
( )
5.6.5 Terminals for protective 2.6.3.4
conductors
5.6.5.1 Requirements 2.6.3.4 32 3E
2.6.4.2
5.6.5.2 Corrosion 2.6.5.6 J N
0.6V
5.6.6 Resistance of the protective 2.6.3
bonding system
5.6.6.1 Requirements 2.6.3.1 3B( ) G.5 3E(
2.6.3.2 ) 32
2.6.3.3 )
2.6.3.4 32 3E
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5.6.6.2 Test method 2.6.3.4 a)
25A
200% 2
16A 25A
0.1 Q
5.6.6.3
b)
16A 25A
200%
200% 500A
2E 33 2E
2.5v
5.6.6.3
d)
16A 25A
e)
2A
5.6.6.3 Compliance criteria 2.6.3.4 0.1 Q
5.6.6.3
2.5V
5.6.6.3
5.6.7 Reliable earthing 1.5.9.4 IEC60950-1 5.1.7
51.7.1
5.7 Prospective touch voltage, 51
touch current and protective
conductor current
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5.7.1 General 1.4.4
5.7.2 Measuring devices and 5.1.3
networks 5.1.4
5.7.2.1 Measurement of touch current 51.4 IEC60950-1 RMS
IEC62368-1 PEAK
5.7.2.2 Measurement of voltage 1.4.9
5.7.3 Equipment set-up, supply 51.2
connections and earth 51.3
connections 51.2.1
5.1.2.2
5.1.2.3
5.7.4 Earthed accessible conductive 5.1.6 ES2
parts
5.7.5 Protective conductor current 5.1.7
5.1.7.1 ES2
5.1.7.2 5%
5.7.6 Prospective touch voltage and
touch current due to external
circuits
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5.7.6.1 Touch current from coaxial 5.1.8

cables IEC60728-11:2005
5.7.6.2 Prospective touch voltage and 5.1.8.1 IEC60950-1 5.1.8.1

touch current from external

circuits
5.7.7 Summation of touch currents 5.1.8.2 IEC60950-1 3.5mA

from external circuits IEC62368-1 ES2
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6 Electrically-caused fire
6.1 General
6.2 Classification of power sources (PS)
(PS) and potential ignition (PIS)
sources (PIS)
6.2.1 General
6.2.2 Power source circuit
classifications
6.2.2.1 General PS1 PS2 PS3
6.2.2.2 Power measurement for 2.5
worst-case fault IEC60950-1 2.5
6.2.2.3 Power measurement for 2.5
worst-case power source fault IEC60950-1 2.5
6.2.2.4 PS1 PS1 1.4.11 PS1
4.7.2.2 3 15w
4.7.3.3 3
1.4.11 15VA
4.7.2.2
1.4.14 ) 15VA(1.4.11 )
4.7.3.3
(1.4.14 ) 15VA
6.2.2.5 PS2 PS2 PS2
6.2.2.6 PS3 PS3 PS3
6.2.3 Classification of potential
ignition sources
6.2.3.1 Arcing PIS PIS PIS PIS
6.2.3.2 Resistive PIS PIS PIS PIS
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6.3 Safeguards against fire under
normal operating conditions and
abnormal operating conditions
6.3.1 Requirements 4.5.3
4.7.3.3
1S0871
90%
HB75 3mm
HB40 3mm
HBF
60950-1 4.7.3.3
IEC60950-14.7.3.1 HB
1.5.1
4.5.3
6.3.2 Compliance criteria B.2
B.3
6.4 Safeguards against fire under

single fault conditions

Page 35/ 95




( ) ©( ) — ( )
IEC 62368-1 2
C ) (

6.4.1 General 4.7.1 o 4000W “
6.4.2 Reduction of the likelihood of PS1 4.7.2.2 IEC60950-1 4.7.2.2 15VA

ignition under single fault

conditions in PS1 IEC62368-1 15VA-PS1

circuits PS1 3 15w

3 ( )

6.4.3 Reduction of the likelihood of pPS2 PS3

ignition under single fault

conditions in PS2

circuits and PS3 circuits
6.4.3.1 General [} 4000W
6.4.3.2 Requirements o 6.4.1 *“ "
6.4.3.3 Test method o 6.4.1 “ "

B.4 * ”

6.4.3.4 Compliance criteria o 6.4.1 7
6.4.4 Control of fire spread in PS1 PS1 4.7.2.2 o

circuits
6.4.5 Control of fire spread in PS2 PS2

circuits
6.4.5.1 General 2.5 o 6.4.1 ”

Q PS2
6.4.5.2 Requirements 4.7.3.1 o 6.4.1 . PS2
4.7.3.4
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6.4.5.3 Compliance criteria 6.4.1 “ ” PS2
6.4.6 Control of fire spread in a PS3 PS3 4.7.2 6.4.1 ”  PS3

circuit 4.7.3.4
6.4.7 Separation of combustible PIS

materials from a PIS
6.4.7.1 General PIS
6.4.7.2 Separation by distance 4.7.3.1 IEC60950-1 4.7.3.1

13mm
50mm
49
V-1
(S.2
6.4.7.3 Separation by a fire barrier 4.7.3.1 PCB
6.4.7.4 Compliance criteria 4.7.3.1
6.4.8 Fire enclosures and fire barriers
6.4.8.1 General 1.2.6.1
1.2.6.2

6.4.8.2 Fire enclosure and fire barrier

material properties
6.4.8.2.1 Requirements for a fire barrier 4.7.3.1
6.4.8.2.2 Requirements for a fire 4.7.3.2 (18kg)

enclosure (4000W)
6.4.8.2.3 Compliance criteria 4.7.3.1
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6.4.8.3 Constructional requirements for
a fire enclosure and a fire barrier
6.4.8.3.1 Fire enclosure and fire barrier 4.7.3.1 PIS
openings
6.4.8.3.2 Fire barrier dimensions 4.7.3.1
6.4.8.3.3 Top openings and top opening 4.6.1
properties 950
6.4.8.3.4 Bottom openings and bottom 4.6.2
opening properties
6.4.8.3.5 Integrity of the fire enclosure 4.6.3 [ ] IEC60950-1
IEC62368-1
6.4.8.3.6 Compliance criteria 4.7.3.1
4.6.1
4.6.2
4.6.3
6.4.8.4 Separation of a PIS from a fire 4.7.3.2 PIS 5mm
enclosure and a fire barrier PIS
6.5 Internal and external wiring
6.5.1 Requirements 4.7.2.2 PS2 PS3
4.7.3.3 IEC60332-1-2, 1-3, 2-1, 2-2
4.7.3.4
6.5.2 Compliance criteria IEC60332 IEC/TS60695-11-21
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6.5.3 Requirements for 2.5 IEC62368-1
interconnection to building 6.3 IEC60950-1
wiring.
6.5.4 Compliance criteria 2.5
6.3 Q
6.6 Safeguards against fire due to 2.5 IEC60950-1 4.7
the connection of additional 3.5.4 LPS
equipment 4.7
IEC62368-1 PS2
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7 Injury caused by hazardous
substances
7.1 General
7.2 Reduction of exposure to (containment)
hazardous substances
7.3 Ozone exposure
7.4 Use of personal safeguards (PPE)
(PPE)
7.5 Use of instructional safeguards F.5
and instructions
7.6 Batteries and their protection

circuits
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8 Mechanically-caused injury 4
8.1 General
8.2 Mechanical energy source

classifications
8.2.1 General classification 4.45.1 MS1 MS3

(3a, 3b)

8.2.2 MS1 MS1 4.4.5.2 MS1
8.2.3 MS2 MS2 4.4.5.2 MS2
8.2.4 MS3 MS3 4.45.3 MS3
8.3 Safeguards against mechanical

energy sources 4.3
8.4 Safeguards against parts with 4.3.1

sharp edges and corners
8.4.1 Requirements 4.3.1 MS1 MS3

( )
4.3.1

8.4.2 Compliance criteria 4.3.1
8.5 Safeguards against moving 4.4

parts
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8.5.1 Requirements 4.4.1
4.4.2
4.45.1
4.4.5.2
8.5.2 Instructional safeguard
requirements
8.5.3 Compliance criteria 4.2
4.4.1
8.5.4 Special categories of equipment
comprising moving parts
8.5.4.1 Large data storage equipment IEC60950-23
8.5.4.2 Equipment having an EE
electromechanical device for
destruction of media
8.5.4.2.1 General requirements 2.8 2
EE.5
8.5.4.2.2 Instructional safeguards against EE2
moving parts
8.5.4.2.3 Disconnection from the supply EE4
8.54.24 Test method EE.5
8.5.4.2.5 Compliance criteria 2.8
EE.5
4.2.8 CRT CRT U U 4446
4.2.9 )
4.2.11 8.5.5
4.2.11
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8.5.5 High pressure lamps 4.2.9
8.55.1 General 4.2.9 MS3
8.5.5.2 Test method 4.2.9
8.5.5.3 Compliance criteria 4.2.9
8.6 Stability of equipment
8.6.1 Requirements
36

8.6.2 Static stability
8.6.2.1 Test setup
8.6.2.2 Static stability test 4.1
8.6.2.3 Downward force test (2m  1.5m)
8.6.2.4 Compliance criteria
8.6.3 Relocation stability test 4.1
8.6.3.1 Requirements 4.1
8.6.3.2 Test method 4.1 100mm
8.6.4 Glass slide test
8.6.4.1 Requirements 10°
8.6.4.2 Test method and compliance (UL1492 96.5.5 )

criteria
8.6.5 Horizontal force test and

compliance criteria ( )
8.7 Equipment mounted to a wall or 4.2.10

ceiling

Page 43 / 95




IEC 62368-1 2

C ) ( )

8.7.1 Requirements 4.2.10

IEC62368-1 A1 A2
IEC62368-1 Al:

MS1: 7Kg 2m
MS2: 7Kg 2m
MS3: 2m
IEC62368-1 A2:
MS1: 1Kg 2m
MS2: 1Kg 2m
MS3: 2m

MS2 MS3

-8.7.2 Testl
-8.7.2 Test2

-8.7.2
Test3
8.7.2 Test methods 4.2.10 8.7.1
Testl: 3 or +880Nx
50Nx60s
Test2: 4 or 2 +880Nx
Test3: 37
8.7.3 Compliance criteria 4.2.10
8.8 Handle strength
8.8.1 General o
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8.8.2 Test method and compliance o MS1 MS2 MS3
criteria 75mm
8.9 Wheels or casters attachment
requirements
8.9.1 General o MS2 MS3
8.9.2 Test method o (
)
8.10 Carts, stands, and similar
carriers
8.10.1 General o
35,5
MS3:8.6.5 13%
or100N, orl5
im MS20rMS3 8.6.3
( & im MS3
)
8.10.2 Marking and instructions o
8.10.3 Cart, stand or carrier loading o 220Nx1
test and compliance criteria
+440N
or
x4  orlOO0N
440N
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8.10.4 Cart, stand or carrier impact test 7]
5cm 1.3
4.4.4.6
8.10.5 Mechanical stability MS2 or MS3
8.6.3 8.6.5
1.5m
13% or
100N

8.10.6 Thermoplastic temperature

stability
8.11 Mounting means for rack

mounted equipment
8.11.1 General DD.1
8.11.2 Requirements DD.1
8.11.3 Mechanical strength test DD.2 N
8.11.4 Mechanical strength test, 250 N, 250 N DD.3 250 N

including end stops
8.11.5 Compliance criteria DD.4
8.12 Telescoping or rod antennas
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9 Thermal burn injury
9.1 General 454 = IEC60950-1 Safeguard
IEC62368-1
Safeguard IEC60950-1
9.2 Thermal energy source
classifications
9.2.1 General o
25
9.2.2 TS1 TS1 o TS1 38
9.2.3 TS2 TS2 o TS2 38
9.2.4 TS3 TS3 o TS3 38
9.2.5 Test method and compliance 454 IEC60950-1
criteria
IEC62368-1
9.2.6 Touch temperature levels 4.5.4 IEC60950-1 4.5.3
4.5.4
IEC62368-1 9
TS1,TS2,TS3
9.3 Safeguards against thermal 4.5.4 ordinary persons, instructed persons, skilled
energy sources persons Safeguard
9.4 Requirements for safeguards
9.4.1 Equipment safeguard 4.5.4
9.4.2 Instructional safeguard 4.5.4
F.5
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10 Radiation 4.3.13
10.1 General 4.3.13.1
10.2 Radiation energy source

classification
10.2.1 General classification o 39
10.2.2 RS1 RS1 o RS1
10.2.3 RS2 RS2 o RS2
10.2.4 RS3 RS3 o RS3
10.3 Safeguards against laser 4.3.13.5 ( )

radiation (LED)
10.3.1 Requirements 4.3.13.5.1 ( ) o RS1 RS2 RS3

4.3.13.5.2 (LED)

10.3.2 Compliance criteria 4.3.13.5.1 (LED ) =
10.4 Safeguards against visible, 4.3.13.4 (Uv)

infra-red, and ultra-violet

radiation
10.4.1 General 4.3.13.4 (Uv) o RS1 RS2 RS3
10.4.2 Instructional safeguard 4.3.13.4 (uv) [}
10.4.3 Compliance criteria 4.3.13.4 (uv) =
10.5 Safeguards against x-radiation X 4.3.13.2
10.5.1 Requirements 4.3.13.2 e} RS1 RS2 RS3
10.5.2 Compliance criteria H 10.5.3
10.5.3 Test method H o
10.6 Safeguards against acoustic (acoustic) 4.3.13.6

energy sources
10.6.1 General o
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10.6.2 Classification
10.6.2.1 RS1 limits RS1 o RS1
10.6.2.2 RS2 limits RS2 o RS2
10.6.2.3 RS3 limits RS3 o RS3
10.6.3 Measurement methods o
10.6.4 Protection of persons o
10.6.5 Requirements for listening

devices (headphones,

earphones, etc.)
10.6.5.1 Corded passive listening devices o

with analogue input

)

10.6.5.2 Corded listening devices with o

digital input
10.6.5.3 Cordless listening devices o
10.6.5.4 Measurement method o
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B Normal operating condition
tests, abnormal operating
condition tests and single fault
condition tests
B.1 General
B.1.1 Introduction
B.1.2 Test applicability 1.4.1
B.1.3 Type of test 1.4.2
B.1.4 Test samples 1.4.3
B.1.5 Compliance by inspection of 1.4.15
relevant data
B.1.6 Temperature measurement 1.4.13
conditions 4.5.2 ( )
B.2 Normal operating conditions
B.2.1 General 1.4.4
( E)
B.2.2 Supply frequency 1.4.6
B.2.3 Supply voltage 1.4.5
+6%/-10 +10%/-10%
B.2.4 Normal operating voltages 1.4.8 (SELV/ELV/TNV )
B.2.5 Input test 1.4.10
1.6.2
IEC60950-1
IEC62368-1
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B.2.6 Operating temperature 1.4.12
measurement conditions
B.2.6.1 General 1.4.12.1
B.2.6.2 Operating temperature 1.4.12.2
dependent heating/cooling
B.2.6.3 Operating temperature 1.4.12.3
independent heating/cooling
B.2.7 Battery charging and 4.3.8 M
discharging under normal
operating conditions
B.3 Simulated abnormal operating 1.4.14
conditions
B.3.1 General 1.4.14
B.3.2 Covering of ventilation openings 5.3.1 IEC60950-1
IEC60065 4.3.10
B.3.3 DC mains polarity test 1.4.5
B.3.4 Setting of voltage selector 1.4.5
B.3.5 Maximum load at output 5.3.7
terminals
B.3.6 Reverse battery polarity 4.3.8
B.3.7 Audio amplifier abnormal 5.3.6 E
operating conditions
B.3.8 Compliance criteria during and 5.3.9 IEC62368-1
after abnormal operating (IEC60950-1
conditions )
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B.4 Simulated single fault conditions 1.4.14
B.4.1 General 1.4.14
B.4.2 Temperature controlling device 1.5.3 B.1.6 G.3.1 G.3.4
B.4.3 Motor tests B
B.4.3.1 Blocked motor test B.2
B.4.3.2 Compliance criteria B.3
B.4.4 Functional insulation
B.4.4.1 Clearances for functional 5.3.4
insulation
542 26
B.4.4.2 Creepage distances for 534
functional insulation
543 549.1
B.4.4.3 Functional insulation on coated 2.10.6.2 IEC60950-1
printed boards
IEC62368-1
G.13 5.4.9.1
B.4.5 Short-circuit and interruption of 1.4.14 / IEC60950-1
electrodes in tubes and IEC62368-1
semiconductors /
B.4.6 Short-circuit or disconnection of
passive components
B.4.7 Continuous operation of 5.3.8
components
B.4.8 Compliance criteria during and 5.3.7
after single fault conditions
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B.4.9

Battery charging and
discharging under single fault
conditions

4.3.8
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C UV radiation 4.3.13.3 uv)
C.1 Protection of materials in 4.3.13.3 (Uv)
equipment from UV radiation
C.1.1 General 4.3.13.1 (IEC60950-1)
(IEC62368-1)
C.1.2 Requirements 4.3.13.3 (Uv)
(IEC60950-1 4.3.13.3 IEC62368-1
Cc.1.2 C.1.3 )
C.1.3 Test method and compliance 4.3.13.3 (Uv) (IEC60950-1 4.3.13.3
criteria IEC62368-1 C.1.2 C.1.3
C.2 UV light conditioning test -
c.2.1 Test apparatus Y.1 (
C.2.3 C.24
)
Cc.2.2 Mounting of test samples Y.2
c.2.3 Carbon-arc light-exposure test Y.3 IEC60950-1 VY.1
c.2.4 Xenon-arc light-exposure test Y.4 IEC60950-1 VY.1
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D Test generators N
D.1 Impulse test generators N.1 ITU-T
D.2 Antenna interface test N.2 JIS C6065
generator
D.3 Electronic pulse generator
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E Test conditions for equipment 5.3.6 IEC60950-1 IEC60065
containing audio amplifiers 4.5.1
E.1 Audio amplifier normal (
operating conditions ) 1000Hz(1000Hz
)
ES1/ES2/ES3
E.2 Audio amplifier abnormal 5.3.7 IEC60950-1 IEC60065 4.3.5
operating conditions 5.3.6 E2 IEC60065 4.3.5
IEC60065 IEC60950-1
)
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F Equipment markings, 1.7.2.1
instructions, and instructional
safeguards
F.1 General 1.7.2.1
IEC60950-1
(
6 IEC62368-1 4.1.15
F.2 Letter symbols and graphical 1.7
symbols
F.2.1 Letter symbols (IEC60027-1)
F.2.2 Graphical symbols 1.7.1.3
IEC60950-1
F5
F.2.3 Compliance criteria 1.7
F.3 Equipment marking 1.7.1
F.3.1 Equipment marking locations 1.7.1 IEC62368-1
18 kg
F.3.2 Equipment identification 1.7.1.2
markings
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F.3.2.1 Manufacturer identification 1.7.1.2
( JIS C6950-1
F.3.2.2 Model identification 1.7.1.2 IEC62368-1 ed.1
1.7

F.3.3 Equipment rating markings 1.7.1.1
F.3.3.1 Equipment with direct

connection to mains
F.3.3.2 Equipment without direct 1.7.1.1

connection to mains

B.2.5
F.3.3.3 Nature of the supply voltage 1.7.1.1
F.3.3.4 Rated voltage 1.7.1.1
F.3.3.5 Rated frequency 1.7.1.1
F.3.3.6 Rated current or rated power 1.7.1.1
IEC60950-1

F.3.3.7 Equipment with multiple supply 1.7.1.1 IEC60950-1

connections

= N”(N
)
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F.3.4 Voltage setting device 1.7.4 IEC60950-1
F.3.5 Markings on terminals and 1.7
operating devices
F.3.5.1 Mains appliance outlet and 1.7.5 IEC62368-1 IEC60320-2-2(JIS C8283-2-2)
socket-outlet markings IEC/TR 60083
F.3.5.2 Switch position identification 1.7.8.3 ON/OFF
marking IEC62368-1
F.3.5.3 Replacement fuse identification 1.7.6
and rating markings 2.7.6
F.3.5.4 Replacement battery 1.7.13 IEC60950-1
(M.1) identification marking
F.3.5.5 Terminal marking location 1.7.7.1
F.3.5.6 Compliance criteria 1.7
F.3.6 Equipment markings related to 1.7.1.2
equipment classification 1.7.7
F.3.6.1 Class | equipment 1.7.7
F.3.6.1.1 Protective earthing conductor 1.7.7.1
terminal
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F.3.6.1.2 Neutral conductor terminal 1.7.7.2
F.3.6.1.3 Protective bonding conductor 1.7.7.1 IEC62368-1

terminals
F.3.6.2 Class Il equipment 1.7.1.2

2.6.2
F.3.6.2.1 Equipment class marking 1.7.1.2
2.6.2 IEC62368-1 ]
IEC60417-6092(2011-10)
IEC60950-1
( )

F.3.6.2.2 Functional earth terminal 2.6.2

marking IEC62368-1

IEC 60417-5020(2002-10)
( )

F.3.6.3 Compliance criteria 1.7
F.3.7 Equipment IP rating marking IP IPX0
F.3.8 External power supply output

marking
F.3.9 Durability, legibility and 1.7.11 1SO3864

permanence of markings
F.3.10 Test for the permanence of 1.7.11

markings
F.3.10.1 General 1.7.11
F.3.10.2 Testing procedure 1.7.11
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F.3.10.3 Petroleum spirit 1.7.11
IEC60950-1 2
IEC62368-1 n- 85 %
F.3.10.4 Compliance criteria 1.7.11
F.4 Instructions 1.7.2
IEC62368-1 1
F.5 Instructional safeguards

IEC62368-1 1
2 «
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G Components 1.5
G.1 Switches
G.1.1 General PS
G.1.2 Requirements 3.4.2 IEC60950-1
3.4.5 PS3
IEC60065 14.7.1(
G.1.3 Test method and compliance 2.8.7 IEC61058-1
criteria 2.8.7.2 PS3
2.8.7.3 G.1.2
3.4.2
3.4.5
G.2 Relays 2.8.7
G.2.1 Requirements IEC60950-1
PS3
IEC61810-1
G.2.2 Overload test 2.8.7.2
G.2.3 Relay controlling connectors
supplying power to other
equipment
G.2.4 Test method and compliance
criteria
G.3 Protective devices
G.3.1 Thermal cut-offs 1.2.11.3
G.3.1.1 Requirements (IEC60065:2014 ed.8.0 14.6.2.2 )
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G.3.1.2 Test method and compliance (IEC60065:2014_ed.8.0 14.6.2.2

criteria
G.3.2 Thermal links
G.3.2.1 Requirements (IEC60065:2014 ed.8.0 14.6.2.3
G.3.2.2 Test method and compliance (IEC60065:2014 _ed.8.0 14.6.2.3

criteria
G.3.3 PTC thermistors PTC 2.5 IEC60950-1 2.5 b)

(IEC60065:2014_ed.8.0 14.6.4
G.3.4 Overcurrent protective devices 1.5.1 IEC
1.7.2.3 G.3.5

G.3.5 Safeguard components not G.3.1 G.3.4

mentioned in G.3.1 to G.3.4
G.3.5.1 Requirements (IEC60065:2014_ed.8.0 14.6.5
G.3.5.2 Test method and compliance (IEC60065:2014 ed.8.0 14.6.5

criteria
G.4 Connectors
G.4.1 Clearance and creepage 2.10.3.1 ES2,ES3

distance requirements 2.10.4.3
G.4.2 Mains connectors 2.10.3.1 3.2.4(IEC60950-1)

2.10.4.3 IEC60906-1, -2

G.4.3 Connectors other than mains

connectors

(IEC60065:2014_ed.8.0 15.1.2

G.5 Wound components
G.5.1 Wire insulation in wound 2.10.5.11

components
G.5.1.1 General 2.10.5.12
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G.5.1.2 Protection against mechanical 2.10.5.11 G.5.2

stress 2.10.5.12
G.5.1.3 Test method and compliance 2.10.5.12

criteria
G.5.2 Endurance test
G.5.2.1 General test requirements (IEC60065 2014 ed.8.0 8.17 )
G.5.2.2 Heat run test (IEC60065 2014 ed.8.0 8.17 )
G.5.2.3 Wound components supplied (IEC60065 2014 ed.8.0 8.17 )

from the mains
G.5.2.4 Compliance criteria (IEC60065 2014 ed.8.0 8.17 )
G.5.3 Transformers Cc
G.5.3.1 General (IEC60065, 14.4.1, 14.4.3 )
G.5.3.2 nsulation C.2
G.5.3.2.1 Requirements C.2
G.5.3.2.2 Compliance criteria Cc.2
G.5.3.3 Transformer overload tests Cc1
G.5.3.3.1 Test conditions C.1 ( )
G.5.3.3.2 Compliance criteria 5.3.9.1 (

c.1 )
G.5.3.3.3 Alternative test method G.5.3.3.1 G.5.3.3.2
IEC60950-1 B.7.3

G.5.4 Motors
G.54.1 General requirements B.1 PS2 PS3
G.5.4.2 Motor overload test conditions B.2
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G.5.4.3 Running overload test and B.4 IEC60950-1

compliance criteria
G.5.4.4 Locked-rotor overload B.5
G.5.4.4.1 Test method B.5 B.5
G.5.4.4.2 Compliance criteria B.5 B.5
G.5.4.5 Running overload for d.c. B.6

motors
G.5.4.5.1 Requirement B.6.1
G.5.4.5.2 Test method and compliance B.6.2 ( : normal load

criteria B.6.4 vs normal operationg conditions)

ES1
G.5.4.5.3 Alternative method B.6.3
B.6.4
IEC60950-1
IEC62368-1

G.5.4.6 Locked-rotor overload for d.c. B.7

motors
G.5.4.6.1 Requirement B.7.1
G.5.4.6.2 Test method and compliance B.7.2

criteria B.7.4 ES1
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G.5.4.6.3 Alternative method B.7.3 ES1
B.7.4
IEC60950-1
IEC62368-1
G.5.4.7 Test method and compliance B.8
criteria for motors with
capacitors
G.5.4.8 Test method and compliance B.9
criteria for three-phase motors
G.5.4.9 Test method and compliance B.10 IEC60950-1
criteria for series motors IEC62368-1
G.6 Wire insulation 2.10.5.112.
10.5.12
G.6.1 General 2.10.5.11 ES 71Vp / ES2
2.10.5.12
G.6.2 Solvent-based enamel winding 2.10.5.13 ES1 ES2
insulation
G.7 Mains supply cords 3.2.5
G.7.1 General 3.25.1
IEC60227-1, -2
G.7.2 Cross sectional area 3.25.1 NOTE 3A ( EN

Page 66 / 95




( ) ( ) o ( ) — ( )
IEC 62368-1 2
C ) ( )

G.7.3 Cord anchorage and strain relief 3.2.6

for non-detachable power

supply cords
G.7.3.1 General 3.2.6

ES2,ES3,PS3

G.7.3.2 Cord strain relief 3.2.6
G.7.3.2.1 Requirements 3.2.6 0.25 Nm
G.7.3.2.2 Strain relief mechanism failure 3.2.6
G.7.3.2.3 Cord sheath or jacket position 3.2.7
G.7.3.2.4 Strain relief and cord anchorage 3.2.6

material
G.7.4 Cord entry 3.2.6 o 3.2.6
G.7.5 Non-detachable cord bend 3.2.8

protection
G.7.5.1 Requirements 3.2.8
G.7.5.2 Test method and compliance 3.2.8

criteria
G.7.6 Supply wiring space 3.2.9
G.7.6.1 General requirements 3.2.9
G.7.6.2 Stranded wire 3.3.8
G.7.6.2.1 Requirements 3.3.8
G.7.6.2.2 Test method and compliance 3.3.8 ES3

criteria
G.8 Varistors 1.5.9
G.8.1 General 1.59.1
G.8.2 Safeguards against electric 1.5.9.4 Q

shock

Q ( VDR)
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G.8.3 Safeguards against fire 1.5.9.5
G.8.3.1 General PIS
G.8.3.2 Varistor overload test 1.5.9.2 6.4.1
G.8.3.3 Temporary overvoltage test 1.5.9.2
G.9 Integrated circuit (IC) current (1S CC.1 ({9}

limiters
G.9.1 Requirements CC.1 IC LPS IC PS1 PS2

IC

G.9.2 Test program 1 CC.2
G.9.3 Test program 2 CC.3
G.9.4 Test program 3 CC.4 IEC60730-1:1999 IEC60730-1:2010
G.9.5 Compliance criteria CC.5
G.10 Resistors 1.5.7
G.10.1 General 1.5.7.1
G.10.2 Resistor test 1.5.7.2
G.10.3 Resistors serving as safeguards 1.5.7.3

between the mains and an

external circuit

consisting of a coaxial cable
G.10.3.1 General 1.5.7.3
G.10.3.2 Voltage surge test 1.5.7.3 1.5.7.3

Page 68 / 95




) ) o« —( )
IEC 62368-1 2
(G (
G.10.3.3 Impulse test 1.5.7.3 1.5.7.3
G.10.3.4 Compliance criteria 1.5.7.3
G.11 Capacitors and RC units RC
G.11.1 General 1.5.6
G.11.2 Conditioning of capacitors and RC 1.5.6 RC
RC units 1.5.7 G
G.8 C
(IEC60950-1) G.9 D
(IEC60950-1) G.10 G.12
G.11.3 Rules for selecting capacitors 1.5.6
G.11.4 Examples of the application of 1.5.6
capacitors
G.12 Optocouplers 2.10.5.4 2.10.5.4 b) IEC60747-5-5
IEC60747-5-5:2007
G.13 Printed boards
G13.1 General 2.10.6
G13.2 Uncoated printed boards 2.10.6.1
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G13.3 Coated printed boards 2.10.6.2 R.1(IEC60950-1)
G.13
2Q(IEC60950-1)
80 %
(IEC60950-1)
(IEC62368-1)
G.13.4 Insulation between conductors 2.10.6.3
on the same inner surface
G.13.5 Insulation between conductors 2.10.6.4
on different surfaces
G.13.6 Tests on coated printed boards 2.10.8
G.13.6.1 Sample preparation and 2.10.8.1
preliminary inspection
G.13.6.2 Test method and compliance 2.10.8.2 IEC62368-1
criteria 2.10.8.3
2.10.8.4
G.14 Coatings on component
terminals
G.14.1 Requirements 2.10.7 Table G.13
Table 2Q(IEC60950-1)
G.14.2 Test method and compliance 2.10.7
criteria
G.15 Pressurized liquid filled
components
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G.15.1 General 4.3.11 o LFC
G.15.2 Requirements o
G.15.3 Test methods and compliance

criteria
G.15.3.1 Hydrostatic pressure test o
G.15.3.2 Creep resistance test o
G.15.3.3 Tubing and fittings compatibility o

test
G.15.3.4 Vibration test o
G.15.3.5 Thermal cycling test o
G.15.3.6 Force test o
G.15.4 Compliance criteria o
G.16 IC including capacitor discharge [} (ICX)

function (ICX) (ICX)
G.16.1 Requirements o
G.16.2 Tests o
G.16.3 Compliance criteria o
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H Criteria for telephone ringing M
signals
H.1 General M.1
H.2 Method A M.2
H.3 Method B M.3
H.3.1 Ringing signal M.3.1
H.3.1.1 Frequency M.3.1.1
H.3.1.2 Voltage M.3.1.2
H.3.1.3 Cadence M.3.1.3
H.3.1.4 Single fault current M.3.1.4
H.3.2 Tripping device and monitoring M.3.2
voltage
H.3.2.1 Conditions for use of a tripping M.3.2.1
device or a monitoring voltage
H.3.2.2 Tripping device M.3.2.2
H.3.2.3 Monitoring voltage M.3.2.3
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J Insulated winding wires for use U
without interleaved insulation
J.1 General u.1
J.2 Type tests u.2
J.2.1 General u.2.1
J.2.2 Electric strength u.2.2
J.2.2.1 Solid round winding wires and u.2.2.1
stranded winding wires
J.2.2.1.1 Wires with a nominal conductor 0.1 mm u.2.2.1.1 0.100 mm
diameter up to and including 0,1
mm
J.2.2.1.2 Wires with a nominal conductor 0.1 mm u.2.2.1.2 0.100 mm 2.500 mm
diameter over 0,1 mm up to and 2.5 mm
including
2,5 mm
J.2.2.1.3 Wires with a nominal conductor 2.5mm u.2.2.1.3 2.500 mm
diameter over 2,5 mm
J.2.2.2 Square or rectangular wires u.2.2.2
J.2.3 Flexibility and adherence U.2.3
J.2.4 Heat shock u.2.4
J.2.5 Retention of electric strength u.2.5
after bending
J.3 Testing during manufacturing u.3
J.3.1 General u.3.1
J.3.2 Routine test u.3.2
J.3.3 Sampling test u.3.3
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K Safety interlocks 2.8

K.1 General 2.8

K.1.1 General requirements 2.8.1

2.8.2

K.1.2 Test method and compliance 2.8.2
criteria

K.2. Components of the safety 2.8.7
interlock safeguard mechanism

K.3 Inadvertent change of operating 2.8.3
mode

K.4 Interlock safeguard override 2.8.6

K.5 Fail-safe 2.8.4

K.5.1 Requirement 2.8.4

K.5.2 Test method and compliance 2.8.4 K.5
criteria

K.6 Mechanically operated safety 2.8.5
interlocks

K.6.1 Endurance requirement 2.8.5

K.6.2 Test method and compliance 2.8.5
criteria

K.7 Interlock circuit isolation 2.8.7.1

K.7.1 Separation distances for contact 2.8.7
gaps and interlock circuit 2.8.7.1
elements

K.7.2 Overload test 2.8.7.2
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K.7.3

Endurance test

2.8.7.3

K.7.4

Electric strength test

2.8.7.4
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L Disconnect devices 3.4
L.1 General requirements 3.4.1
T 341
3.4.2
3.4.7 ES3
IEC62368-1 1
L.2 Permanently connected 3.4.3
equipment

L.3 Parts that remain energized 3.4.4
L.4 Single phase equipment 3.4.6 - ( )
L.5 Three-phase equipment 3.4.7
L.6 Switches as disconnect devices 3.4.8
L.7 Plugs as disconnect devices 3.4.9
L.8 Multiple power sources 3.4.10 F.5

3.4.11 UPS

UPS

L.9 Compliance criteria 3.4.11
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M Equipment containing batteries 4.3.8
and their protection circuits
M.1 General requirements 1.7.13
F.5
IEC60950-1
IEC62368-1
M.2 Safety of batteries and their -
cells
M.2.1 Requirements 4.3.8 IEC
M.2.2 Compliance criteria 4.3.8
M.3 Protection circuits for batteries
provided within the equipment
M.3.1 Requirements 4.3.8
(
M.3.2 Test method 4.3.8
2
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M.3.3 Compliance criteria 4.3.8
M.4 Additional safeguards for -

equipment containing a

secondary lithium

battery
M.4.1 General 1.7.13 IEC60950-1

4.3.8
IEC62368-1

M.4.2 Charging safeguards
M.4.2.1 Requirements
M.4.2.2 Compliance criteria
M.4.3 Fire enclosure
M.4.4 Drop test of equipment -

containing a secondary lithium

battery
M.4.4.1 General
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M.4.4.2 Preparation and procedure for
the drop test

M.4.4.3 Drop 24

M.4.4.4 Check of the charge/discharge
function

M.4.4.5 Charge / discharge cycle test

M.4.4.6 Compliance criteria

M.5 Risk of burn due to short-circuit
during carrying

M.5.1 Requirements

M.5.2 Test method and compliance
criteria

M.6 Prevention of short-circuits and
protection from other effects of
electric
current

M.6.1 Short-circuits

M.6.1.1 General requirements

M.6.1.2 Compliance criteria 4.3.8

M.6.2 Leakage currents

M.7 Risk of explosion from lead acid

and NiCd batteries
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M.7.1 Ventilation preventing explosive
gas concentration
M.7.2 Compliance and test method
M.8 Protection against internal
ignition from external spark
sources of
batteries with aqueous
electrolyte
M.8.1 General
M.8.2 Test method
M.8.2.1 General IEC 60896-21:2004 6.4
M.8.2.2 Estimation of hypothetical Vz Vz
volume Vz
M.8.2.3 Correction factors
M.8.2.4 Calculation of distance d
M.9 Preventing electrolyte spillage 4.3.8
M.9.1 Protection from electrolyte 4.3.8
spillage
M.9.2 Tray for preventing electrolyte 4.3.8
spillage
M.10 Instructions to prevent

reasonably foreseeable misuse

Page 80/ 95




(

IEC 62368-1 2

| ) |

| Electrochemical potentials (V) ‘

Page 81 / 95




IEC 62368-1 2

C )
O Measurement of creepage
distances and clearances
Figure 0.1 Narrow groove F.1
Figure 0.2 Wide groove F.2
Figure 0.3 V-shaped groove F.3 \
Figure 0.4 Intervening unconnected F.13
conductive part
Figure 0.5 Rib F.4
Figure 0.6 Uncemented joint with narrow F.5
groove
Figure 0.7 Uncemented joint with wide F.6 (IEC60950-1)
groove
Figure 0.8 Uncemented joint with narrow F.7
and wide grooves
Figure 0.9 Narrow recess F.8
Figure O0.10 | Wide recess F.9
Figure O.11 | Coating around terminals F.10
Figure O0.12 | Coating over printed wiring F.11
Figure 0.13 | Example of measurements in an F.12 ELV ES2 ES3
enclosure of insulating material
Figure 0.14 | Cemented joints in multi-layer F.16
printed boards
Figure O.15 | Device filled with insulating F.17
compound
Figure O.16 | Partitioned bobbin F.18
Figure O0.17 | Materials with different CTI CTI CTI
values
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Figure O0.18 | Materials with different CTI X mm CTI
values having an air gap of less | CTI CTI
than X mm

Figure O.19 | Materials with different CTI Xmm CTI
values having an air groove of CTI
less than X mm

Figure O.20 | Materials with different CTI X mm CTI
values having an air groove not CTI

smaller than X mm
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P Safeguards against conductive 4.6
objects
P.1 General 4.6
P.2 Safeguards against entry or
consequences of entry of a
foreign object
p.2.1 General
p.2.2 Safeguards against entry of a 4.6.1
foreign object 4.6.4
IEC62368-1
IP3X IP4X
p.2.2 P.2.3 (
)
P.2.3 Safeguards against the

consequences of entry of a
foreign object
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p.2.3.1 Safeguard requirements 4.6.1
4.6.4
4.6.4.1 1 mm
4.6.4.2 2 mm
0.45 mm
4.6.4.3 (15VA 2.5 LPS
P3 V
ES3
PS3
P.2.3.2
pP.2.3.2 Consequence of entry test 4.6.4.2 IEC60950-1
P3 V ES3 PS3
13mm
Imm 13mm
B.4.8
P.3 Safeguards against spillage of
internal liquids
P.3.1 General 4.3.10 IEC62368-1
P.3.2 Determination of spillage 4.3.10
consequences 4.3.11
4.3.12
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P.3.3 Spillage safeguards 4.3.10
4.3.11
4.3.12

P.3.4 Compliance criteria

P.4 Metallized coatings and

adhesives securing parts
P.4.1 General
P.4.2 Tests 4.6.5
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Q Circuits intended for

interconnection with building

wiring
Q.1 Limited power source 2.5
Q.1.1 Requirements 2.5 IC
Q.1.2 Test method and compliance 2.5

criteria
Q.2 Test for external circuits — 6.3 IEC60950-1 IEC62368-1

paired conductor cable
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R Limited short-circuit test o
R.1 General o
R.2 Test setup o
R.3 Test method o
R.4 Compliance criteria o
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S Tests for resistance to heat and A IEC60950-1

fire IEC62368-1
S.1 Flammability test for fire 4000 W A2.7

enclosure and fire barrier

materials of equipment where

the steady-state power does not

exceed 4 000 W
Clause 6 of | Test specimen A.2.1
IEC60695-
11-5:2004
Clause 7 of | Severities A.2.5
IEC60695-
11-5:2004
Clause 8 of | Conditioning of test specimen A.2.2 IEC62368-1
IEC60695-
11-5:2004
Subclause Application of needle flame A.2.5
9.2 of IEC
60695-11-5
12004
Clause 11 Evaluation of test results A.2.6
of IEC62368-1
IEC60695-
11-5:2004
S.2 Flammability test for fire A.2.7

enclosure and fire barrier )

integrity
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Clause 6 of | Test specimen A.2.1
IEC60695-
11-5:2004
Clause 7 of | Severities A.2.5
IEC60695-
11-5:2004
Clause 8 of | Conditioning of test specimen A.2.2 IEC62368-1
IEC60695-
11-5:2004
Subclause Application of needle flame A.2.5
9.2 of IEC
60695-11-5
12004
Clause 11 Evaluation of test results A.2.6
of IEC
60695-11-5
12004
S.3 Flammability tests for the A.3

bottom of a fire enclosure
S.3.1 Mounting of samples A.3.1
S.3.2 Test method and compliance A.3.2

criteria A.3.3
S.4 Flammability classification of 1.2.12

materials IEC60065 6mm

V-1
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S.5 Flammability test for fire 4000 W Al 18kg IEC60950-1
enclosure materials of IEC62368-1
equipment with a steadystate
power exceeding 4 000 W

Clause 7 of | Specimen, end product testing A.l.1

IEC60695-

11-20:1999

Subclause Conditioning A.l1.2

8.1 of IEC

60695-11-2

0:1999

Subclause Plate procedure A.1.5

8.3 of IEC

60695-11-2

0:1999

Subclause Classification A.1.6

8.4 of IEC

60695-11-2

0:1999
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T Mechanical strength tests 4.2
T.1 General 4.2.1 HBS TS3
T.2 Steady force test, 10 N 10 N 4.2.2 10 N 5
T.3 Steady force test, 30 N 30 N 4.2.3 30 N
T.4 Steady force test, 100 N 100 N
T.5 Steady force test, 250 N 250 N 4.2.4 250 N 18kg
T.6 Enclosure impact test 4.2.5
T.7 Drop test 4.2.6
T.8 Stress relief test 4.2.7
T.9 Impact Test 4.2.5
T.10 Grass fragmentation test
T.11 Test for telescoping or rod

antennas
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] Mechanical strength of CRTs CRT

and protection

against the effects of implosion
u.l General 4.2.8 Cathode ray tubes IEC 60950-1 IEC60065 18

IEC 62368-1
CRT

u.2 Test method and compliance CRT CRT (IEC

criteria for non-intrinsically 60065 18 )

protected CRTs
u.3 Protective screen
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\% Determination of accessible
parts
V.1 Accessible parts of equipment
V.1.1 General 2.1
2.8
V.1.2 Test method 1 — Surfaces and 2.1
openings tested with jointed (
test probes 2.8 ( 762
V.1.3 Test method 2 — Openings 2.1
tested with straight unjointed
test probes 2.8
Figure V.1 Jointed test probe for
equipment likely to be
accessible to children
Figure V.2 Jointed test probe for 2A
equipment not likely to be
accessible to children
V.1.4 Test method 3 — Plugs, jacks, 2.1 IEC60950-1 2C
connectors
Figure V.3 Blunt probe 2C
IEC60950-1 2C
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V.1.5 Test method 4 — Slot openings EE.5
Figure V.4 Wedge probe EE.1
V.1.6 Test method 5 — Terminals IEC60065 9.1.4 TERMINALS
intended to be used by an
ordinary person
Figure V.5 Terminal probe IEC60065 9.1.4 TERMINALS
V.2 Accessible part criterion
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