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HISTORY (IEC 60065)

IEC 60065:1952 
ED 1

IEC 60065:1965 
ED 2

Radio Receiving 
Apparatus 

Domestic 
Electronic & 

Related 
Equipment 

IEC 60065:1998 
ED 6

A/V & Similar 
Electronic 
Apparatus

IEC 60065: 2001 
ED 7
TC 92

IEC 60065: 2014 
ED 8
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HISTORY (IEC 60950-1)

IEC 60950:1986
ED 1

IEC 60950:1991
ED 2 + A1 to A4 

IEC 60950-1: 2001
ED 3
TC 74

IEC 60950-1: 2005
ED 2

IEC 60950-1: 2005
ED 2 + A1 2009

IEC 60950-1: 2005
ED 2 + A2 2013

5



HISTORY (IEC 62368-1)

IEC 62368-1:2010
ED 1 

TC 74 + TC 92
2001

TC 108
2002

IEC 62368-1:2014
ED 2
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HISTORY

IECEE CB Scheme: 2013 - 2016
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HISTORY

Formal TC108 effort on IEC 62368-1 began in year 2002

Edition 1:
• IEC 62368-1, Ed. 1: January 2010
• EU: Ed. 1 not adopted
• CAN/US: CSA/UL 62368-1, Ed. 1: February 2012

Edition 2:
• IEC 62368-1, Ed. 2: February 2014
• EU: EN 62368-1, Ed. 2: August 2014
• CAN/US: CSA/UL 62368-1, Ed. 2: December 2014
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HISTORY
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HISTORY

Essential Reference Documents:

1. IEC Technical Report (TR) 62368-2, Audio/Video, Information and Communication 
Technology Equipment – Part 2: Explanatory information related to IEC 62368-1
• Provides for individual clauses/sub-clauses,

• Source,

• Purpose &

• Rationale

• Essential since 62368-2 documents the TC decisions and allows future users of the standard 
to know the sources and background behind published content
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HISTORY
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HISTORY

Essential Reference Documents:

2. ECMA TR/106, Guidance and Comparison between 60950-1 & 62368-1
• http://www.ecma-international.org/publications/techreports/E-TR-106.htm
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INTRODUCTION OF 62368-1 STANDARD 

What is 62368-1 standard?

• A hazard-based standard
• A performance-oriented standard

• Covers scopes (but not a merger) of previous (legacy) standards:
• IEC 60065 – Audio, Video & Similar Electronic Apparatus – Safety Requirements

• IEC 60950-1 – Information Technology Equipment – Safety – Part 1: General Requirements
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INTRODUCTION OF 62368-1 STANDARD 
Why shifting from 60950-1 to 62368-1 standard?

• Less distinction today, in the recent past, and in the future among high-tech products:
• Similar technology;

• Similar marketing / distribution channels;

• Similar use environments;

• Similar users

• Therefore, need single safety standard that:
• Applies to a broad range of HT products;

• Both is technology independent and allows for introduction of new technology easier;

• Allows for more design freedom;

• Minimizes need for national / regional differences;

• Preserves information on the rationale for requirements;

• Stable, understandable & user friendly; and

• Ultimately leads to design and manufacture of safe products 14



INTRODUCTION OF 62368-1 STANDARD 

Hazard-based Safety Engineering (HSBE) 

• Key tool: 3 Block Model

• HSBE typically consists of:
a. Identifying energy sources in the product;

b. Classifying the energy (e.g. Class 1) due to potential for causing injury or damage (harm);

c. Identifying needed safeguards for protection from energy sources with the potential for causing 
injury or damage; and

d. Qualifying the safeguards as effective
15



INTRODUCTION OF 62368-1 STANDARD 

HSBE Application Process:
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INTRODUCTION OF 62368-1 STANDARD 

What is 62368-1 not?

• Not a risk-based standard
• Risk analysis not required (i.e. IEC 60601-1, 3rd Ed.) during application & certification

• Decision on application of requirements does not involve risk considerations

• Some risk analysis was used by IEC TC108 at the technical committee level to develop the actual 
requirements (i.e. levels /limits associated with Class 1, 2 & 3) 

• IEC 60065 (A/V & SEA) ≠ IEC 62368-1 (A/V ICT)
• IEC 60950-1 (ITE) ≠ IEC 62368-1 (A/V ICT)
• IEC 60065 + IEC 60950-1 ≠ IEC 62368-1
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3 Block Harm & Property Damage Model:

• Harm – Injury

• Electrical Fire – Property Damage

Hazardous Energy 
Source Energy Transfer Body Part

Energy Source
Energy Transfer 

Mechanism Fuel Material

INTRODUCTION OF 62368-1 STANDARD 
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3 Block Safety Model:

• Objective: Prevent Injury & Property Damage
• Action: Follow systematic process as called out in the standard

Hazardous Energy
Source

Safeguard Body Part

Hazardous Energy
Source Safeguard Fuel Material

INTRODUCTION OF 62368-1 STANDARD 

19



Classification of Energy Levels & Effects:

• Objective: Find the type and level of hazard
• Action: Follow systematic process as called out in the standard

INTRODUCTION OF 62368-1 STANDARD 
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IEC 62368-1 Required Safeguards:

INTRODUCTION OF 62368-1 STANDARD 
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Order of preference for providing safeguards:

3 Types of Safeguards
Objective: To prevent undesirable flow of energy under normal operating condition, abnormal 
operating condition and single fault condition

• Equipment Safeguards
• Always useful, do not require any knowledge or actions by persons coming into contact with the 

equipment

• Installation Safeguards
• Useful when a safety characteristic can only be provided after installation

• i.e. the equipment is to be bolted to the floor to provide stability 

• Behavioral Safeguards
• Useful when the equipment requires an energy source to be accessible

Safeguard selection accounts for the nature of the energy source, the intended user, the 
functional requirements of the equipment, and similar considerations

INTRODUCTION OF 62368-1 STANDARD 
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Structure of IEC 60950-1:

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Structure of IEC 62368-1:

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Some differences in test procedures from 60950-1 to 62368-1:
• Leakage current was lowered
• Dielectric test time is shorter 
• Creepage & Clearance distance requirements are reduced

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 0 - Principles:

• Excellent primer (backgrounder) on the principles and HBSE approach the standard takes 
towards safety

• Should be studied as part of the initial learning of the standard

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 1 – Scope (and Annex A, Examples):

• Scope similar to IEC 60065 & IEC 60950-1
• Examples of products covered under scope provided in Annex A, essentially same examples 

as in IEC 60065 & IEC 60950-1

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 2 – Normative references:

• Unlike IEC 60950-1, normative references in IEC 62368-1 are included in Clause 2, the 
structure more typically found in IEC standards

• In IEC 60950-1, normative references are in Annex P

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 3 – Terms, Definitions and Abbreviations:

• Many familiar terms used in IEC 60950-1 are no longer in IEC 62368-1
• Examples

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

IEC 60950-1 IEC 62368-1

User (Operator) Ordinary Person

Operator with limited training,
i.e. allowed access to Restricted Access 
Location (RAL)

Instructed Person

Service Person Skilled Person

SELV (Voltage based)
LCC (Current based)

ES1 (considers both voltage & current)

TNV
(i.e. TNV-1)

External Circuit, with transient 
considerations
(i.e. ES1 with Table 16, ID Nos. 4, 6, 7)

Marking Instructions Instructional Safeguard
29



Clause 3 – Terms, Definitions and Abbreviations:

• Valuable reference – Annex W (Informative) Comparison of terms introduced in this 
standard

• Compares terms used in 62368-1 with terms used in IEC 60950-1 (ITE), IEC 60065 (AV), IEC 60664-1 
(Insulation Coordination), IEC 61140 (Protection against electric shock), IEC 60728-11 (CATV), and 
IEC 62151 (Telecom)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 4 – General Requirements:

• Many same elements as 60950-1’s 1.3 (General Requirements), 1.4 (General Conditions –
Tests) and 1.5 (Components)

• Includes general requirements, or points to Annexes, used throughout the standard, such as:
• Use of components (4.1.2)

• Constructions not specifically covered (4.1.5)

• Temperature measurements (4.1.10)

• Markings & Instructions (4.1.15)

• Energy source classifications (4.2)

• Protection against energy sources (4.3), and

• Safeguards (4.4)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 4 – General Requirements:

• IEC 62368-1 accommodates legacy components
• 4.1.1 – Application of requirements and acceptance of materials, components and 

subassemblies
• Components & subassemblies that comply with IEC 60950-1 or IEC 60065 are acceptable as part of 

equipment covered by this standard without further evaluation other than to give consideration to 
the appropriate use of the component or subassembly in the end-product

• Backward compatibility statements now also added to IEC 60065 & IEC 60950-1
• Provision eases transition & implementation

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 5 – Electrically-caused Injury:

Includes many well known elements, but presented in a different way, including:
• Classification of energy sources (ES) (Cl. 5.2)
• Levels of protection against hazardous energy sources (Cl. 5.3)
• Insulation materials as safeguards, including clearance, creepage distance, solid insulation, 

and electric strength (Cl. 5.4)
• Components as safeguards (Cl. 5.5)
• Protective conductors (earthing & bonding) as safeguards (Cl. 5.6)
• Touch voltage, Touch (leakage) current and protective conductor current (Cl. 5.7)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 5 – Electrically-caused Injury:

*According to Table 4 limits

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

30Vrms
*

50Vrms
*

0.5mArms
*

5mArms
*

Note:
To not exceed limits under:
• Normal,
• Abnormal, and
• Single Fault operation 

conditions
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Clause 5 – Electrically-caused Injury:

1) ES1 → Class 1 Energy Source; V ≤ 30 V r.m.s, ≤ 42.4 Vp (f < 1 kHz) ≤ 60 V d.c.
2) ES2 → Class 2 Energy Source; V ≤ 50 V r.m.s, ≤ 70.7 Vp (f < 1 kHz) ≤ 120 V d.c.; limits for ES2 > ES1
3) ES3 → Class 3 Energy Source; limits for ES3 > ES2
Note: See Table 4 for limits

ES

ES1

ES2

ES3

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 6 – Electrically-caused Fire:

Includes many well known elements, and some new elements, presented in a different way, 
including:
• Classification of power sources (PS) and potential ignition sources (PIS) (Cl. 6.2)
• Safeguarding under normal and abnormal operating conditions (Cl. 6.3)

• Determined via Heating Test

• Safeguarding under single fault conditions (Cl. 6.4)
• Includes Fire Enclosures

• Miscellaneous requirements, like flammability of wiring (Cl. 6.5), entry of foreign objects (Cl. 
6.6) and connection to secondary equipment (Cl. 6.7)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 6 – Electrically-caused Fire:

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

Note:
Power source measured  
under:
• Normal operating, and
• Worst case power source 

fault
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Clause 6 – Electrically-caused Fire :

1) PS1 → Class 1 PS Source; P ≤ 15 W, t ≥ 3 sec
2) PS2 → Class 2 PS Source;  15 W < P ≤ 100 W, t ≥ 5 sec
3) PS3 → Class 3 PS Source, PS3 > PS2

PS

PS1

PS2

PS3

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 6 – Electrically-caused Fire:

Two Safeguards are required to prevent electrically-caused fire:
• Basic Safeguard – Use of suitably rated (thermal) materials under Normal & Abnormal

operating conditions
• Supplementary Safeguard – Additional safeguard(s) provided for Single Fault considerations
For the Supplementary Safeguard (for PS2 & PS3), two alternative paths:
a. Prevention of ignition
b. Control of fire spread

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 6 – Electrically-caused Fire:

• Prevention of ignition (aka single fault conditions)
• ≈ IEC 60950-1 Method 2 (4.7.1)

• 4000W limitation (250V x 16A)

• Control of fire spread (aka fire enclosure)
• ≈ IEC 60950-1 Method 1 (4.7.1)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

Standard / Flame Rating 
Matrix

V-1 5V

60950-1 ≤ 18kg > 18kg

62368-1 ≤ 4000W > 4000W
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Clause 7 – Chemically-caused injury:
(Ed. 2 – Cl. 7 – Injury caused by hazardous substances)

• Only hazard clause (Cl. 5 – 10) in IEC 62368-1 that does not classify sources of potential 
injury by Class

• Not practical to try to do since various forms and quantities of chemicals/hazardous 
substances used in equipment covered under scope

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

41



Clause 8 – Mechanically-caused injury:

• The ‘K Factor’ concepts for classification of moving fan blades as MS1, MS2 or MS3 came 
from the UL standard for Electric Fans, UL 507

• In IEC 62368-1, Ed. 2, further distinction will be made between plastic blades and blades 
made of non-plastic materials

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 8 – Mechanically-caused injury :

1) MS1 → Class 1 MS Source
2) MS2 → Class 2 MS Source; MS2 > MS1
3) MS3 → Class 3 MS Source, MS3 > MS2
Note: See Table 35 for limits

MS

MS1

MS2

MS3

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 9 – Thermal Burn Injury:

Includes well known elements, but presented in a different way, including:
• Classification of thermal energy sources (TS) (Cl. 9.2)

• Per Heating (Temperature) Test

• Levels of protection against thermal energy sources (Cl. 9.3)
• Requirements for safeguards (Cl. 9.4)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 9 – Thermal Burn Injury:

Touch temperature limits in IEC 62368-1 are in some cases lower than IEC 60950-1
• Based on IEC Guide 117, Electrotechnical equipment – Temperatures of touchable hot 

surfaces

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1

45



Clause 9 – Thermal Burn Injury :

1) TS1 → Class 1 TS Source, touch temp limit
2) TS2 → Class 2 TS Source;  limit is 10 K higher than TS1
3) TS3 → Class 3 TS Source, higher than TS2 limit
Note: See Table 38 for limits

TS

TS1

TS2

TS3

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 10 – Radiation:

IEC 62368-1, Ed. 2 has Acoustic Radiation requirements for Personal Music Players closely 
aligned with the existing requirements in Europe:
• EN 50332-1, -2

Sound system equipment. Headphones and earphones associated with portable audio 
equipment. Maximum sound pressure level measurement methodology and limit 
considerations.

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Clause 10 – Radiation :

1) RS1 → Class 1 RS Source; RS1, RG 1, LAeq, t ≤ 85 dB(A) 
2) RS2 → Class 2 RS Source;  RS2 > RS1 - LAeq, t ≤ 100 dB(A) 
3) RS3 → Class 3 RS Source, RS3 > RS2
Note: See Table 39 for limits

RS

RS1

RS2

RS3

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Annexes – Overview of some key annexes:

• Annex B (Normal operating condition, abnormal operating condition, and single-fault 
condition tests)

• Annex F (Equipment markings, instructions and instructional safeguards)
• Annex G (Components) – Allows for transformers complying with IEC 61204-7, IEC 61558-1, -

2 & 2-16, and IEC 61558-2-16
• Annex M (Batteries), including cells & battery packs
• Annex Q (Interconnection with building wiring)
• Annex T (Mechanical strength tests)
• Annex V (Determination of accessible parts)

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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Annex F – Equipment markings, instructions, and instructional safeguards:

• Annex F outlines standardized approach for markings & related instructional safeguards

OVERVIEW & GAP ANALYSIS OF STANDARDS 60950-1 AND 62368-1
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IEC 62368-1, Ed. 2 Adoption Status:

* Note: As of December 2018 statistics

TRANSITION UPDATES

Countries adopted * Countries NOT yet adopted *

Australia Austria

Canada Korea

CENELEC Mexico

China Norway

Finland Poland

Italy South Africa

Japan Taiwan

Sweden United Kingdom

USA
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EU Announced Formal Transition Dates:

• CENELEC Date of Withdrawal (DOW) of Legacy Standards (EN 60065 / EN 60950-1):
• June 20, 2019 (Original)

• December 20, 2020 (adjusted per corrigendum @ Dec ‘16 meeting)

• Per active Official Journal (OJ) of the EU (September 14, 2018), date of cessation of 
presumption of conformity of superseded standards (60065 & 60950-1) with the essential 
requirements of the relevant Union legislation (LVD & RED) is December 20, 2020

TRANSITION UPDATES
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Recent EU Activity on EN 62368-1 Ed. 2:

Important for Component / Power Supply Manufacturers
• CENELEC also agreed to remove the legacy component provision in 4.1.1 from Ed. 2 

(effective December 20, 2020)
• Legacy component provision also will be removed from Ed. 3 of EN 62368-1, even if IEC TC108 keeps 

it in

• In EU, after December 20, 2020, EN 60065 & EN 60950-1 certified components no longer will 
be permitted in equipment investigated to EN 62368-1 without additional investigation

• However, formal TC 108X amendment process only beginning

TRANSITION UPDATES
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Manufacturer’s Decision:

Bottom Line  Important Decision needed by manufacturers on transition from legacy 
standards, 60065 & 60950-1 to 62368-1

TRANSITION UPDATES

IEC 60950-1, Ed. 2, 
Amd 2

&
IEC 60065, Ed. 8

IEC 62368-1, Ed. 2

IEC 62368-1, Ed. 3

Use Ed. 2 now, or
wait until Q1 
2019, for Ed. 3
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• Perform Hazard Analysis

• Implement Required Safeguard

• Check Reliability of Safeguard

Note: Currently components Approved to IEC 60065 and IEC 60950-1 are acceptable until 
further notice to allow smooth transition.  

SUMMARY
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