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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information

and communication technology equipment, IEC 62368-1.
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From the previous briefs in this series, we learned that electrically caused pain or injury may result
when sufficient electrical energy is transferred to a body part. We also learned that depending upon
the type of person (ordinary, instructed, skilled), zero or one or two safeguards may be required for
protection against transfer of the electrical energy source.
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IEC 62368-1 defines electrical energy sources (ES) as ES1, ES2 or ES3. ES1 is considered safe
for all persons, including children, to touch. Contact with ES2 may be painful and will cause a mild
to strong involuntary startle reaction and potential for muscle tetanus in children. Finally, contact
with ES3 may cause injury — including fibrillation, cardiac/respiratory arrest, skin and/or internal
organ burn. The electrical limits associated with the body responses discussed above were
developed using the IEC 61201, EN 41003 and IEC 60479 series of Standards, and past research
performed by electric shock researcher, Charles F. Dalziel. It should be noted that ordinary persons
may have contact with ES1 under equipment normal operating conditions and ES2 under
equipment abnormal operating conditions that do not lead to a single fault condition.
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The Clause 5 related material provided in the IEC 62368-1 Rationale Document serves as an
excellent reference for the technical basis of the ES1, ES2 and ES3 limits. IEC TC108 plans to
publish this document in the future.
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IEC 62368-1 provides limits for the following ES sources: touch current and prospective touch
voltage (DC, low/mid/high frequency, combination ac/dc waveforms); circuit capacitance; current
and voltage limits for single and repetitive pulses; analogue telephone ringing signals and audio
output voltages.
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Considering continuous a.c. and d.c. energy sources, and consistent with the IEC 60479 series of
standards, the ES limits are defined by measured values of current and voltage and duration. For
prospective touch voltages up to the limit for an ES class, there is no limit for the touch current.
Conversely, for touch currents up to the limit for an ES class, there is no limit for the prospective
touch voltage. Figure 23 of IEC 62368-1 provides an illustration of this important point.
HRER72ACK UDC R /L FFUCEI L Tk, IEC 604793 U — XHIIZ—H LT, ESIRE{HI
T M OV K ORF OREEIZ &> TERSNTWET, &W7X®@fﬁif@%ﬁﬁﬁﬁ
DAL, BEfEROV 2 v MIb Y FHA, HiT, ESY T ADREEE TOEMEROLA L.
TAREEREEOREMITIH Y FH A, IEC 62368-1D X232 Z DEE R DK R % 5l STV
£

As an example of this point, an accessible conductive surface is considered ES1 where the
prospective touch voltage to earth under normal operating conditions exceeds 60 V d.c., but does
not exhibit an available touch current that exceeds 2 mA d.c. Looking at this another way, an
accessible conductive surface is considered ES1 where the prospective touch voltage to earth
under normal operating conditions does not exceed 60 V d.c. regardless of the measured value of
touch current.
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For those familiar with IEC 60950-1 and its approach to require accessible circuits to be either
Safety Extra Low Voltage (SELV) or a Limited Current Circuit (LCC), the safety principles
associated with risk of electric shock are similar in both standards. However, IEC 62368-1
integrates touch voltage and touch current considerations into all ES class definitions rather than
addressing separately as in IEC 60950-1. Common to ES, SELV and LCC are limits that define
ordinary person/operator accessible bare conductive parts and circuits under both normal,
abnormal operating and single fault conditions.
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The following Tables provide a summary of electrical limits of ES1 vs. SELV vs. LCC.
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It should be noted that these Tables provide a highlight of similarities and differences — the actual
Standards should be consulted for the purpose of applying specific requirements. ES1 is defined as
1) not exceeding ES1 limits under normal and abnormal operating conditions that do not result in a
single fault condition, and 2) not exceeding ES2 limits under single fault conditions. Considering this
definition, the limit values for ES1 in the following Tables under Single Fault Conditions are those
defined by IEC 62368-1 for ES2. It should be further noted that ES3 limit values have not been
included as these limits fall outside the scope of SELV and LCC.
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Summary: Comparison of limits for ES1 prospective touch voltage and SELV under normal
and abnormal operating, and single fault conditions
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Normal and Abnormal Operating Conditions Single Fault Conditions
IEH & OSSR ERIREE L NS
AC AC
1-100 > 100 DC 1-100 DC
<1lkHz KHz KHz <1kHz KkHz > 100 kHz
30 Vrms
Est | 424v | OVMS | 20yms | eovde | 20V IMS | SOVMS+ 40 vims | 120 vde
beak + 0.4f 70.7 Vp 0.9f
cannot exceed 42.4 V peak or 60 V dc but may
SELV 42.4 V peak or 60 V dc exceed up to 71 V peak or 120 V dc for no longer
than 0.2 sec.
Note: fis in kHz

Summary: Comparison of limits for ES1 touch current and LCC under normal and abnormal
operating, and single fault conditions
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Normal and Abnormal Operating Conditions Single Fault Conditions
IEH KOS HEEIREE NS
AC AC
<1kHz | Y100 | >100 DC | <ikHz | 1100kHz | >100kHz | D€
kHz kHz
0.5 0.5 5 mArms
mArms : 50 5 mArms + 100 25 mA
ES1 0.7 mA MArmS X mArms 2mA dc 7.07mA 0.95f mArms dc
f peak
peak
LCC 0.7 mA 0.7 mA x 70 mA 2 mA dc 0.7 mA 0.7 MA x f 70 mA 2 mA dc
peak f peak peak peak
Note: fis in kHz
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.
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