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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.

Z DEATAFHIE, AN, (FERE O 5 HllT i as O Fr &85 DIEC 62368-1/1C 5 £ 5 LH =T
7 N RBEARFIHEFHIN TS —#HDREH D 5 bD—D T,

* k k k%

Introduction

FFim

The proliferation of surge protection devices (SPDs) in electronic products has occurred to primarily
address the need for such equipment to be protected from external influences caused by
atmospheric disturbances and switching transients.

BAHRTICBIT 2 —URET N4 A (SPD) OAMIX, T OEMN BICRBELCAAL v T
TP DR S D I D RGE SN DM EEII KL 5 Z e bRV £ LT,

As illustrated in Figure 1, surge suppressors typically are employed in switch mode power supplies
(SMPSs) in the following locations:
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(1) Across the line and neutral, as close as possible to the connection to a.c. mains supply;
a.c. EEJRA~OHEZ T E L 721F3r 0 Line & 'Neutralfi] - ;

(2) Across the line and protective earth (PE), again, as close as possible to the connection to
a.c. mains supply;
ZO%E ba.c EEFRAOBHIZ T E H721FT Line L ORFEHEHI(PE)H] ;

(3) In series with the line conductor, in other words, in parallel with the EMI filter choke;
Lineifk L EHIIZ, Sz DL, EMIZ 4 VX —F a— 27 LA ;

(4) Across the bulk electrolyte capacitor, after the bridge rectifier.
Ty VRGRERD R H IV 7 R 3 T Y,
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Figure 1 — A typical schematic diagram of surge suppressors
employed in switch mode power supplies
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However, as field incidents have demonstrated in the past, there also is the need for realistic safety
considerations associated with use of the SPD themselves, including consideration of persistent
conduction and potential deterioration of the devices over time. Therefore, safety standards like IEC
60065, IEC 60950-1 and IEC 62368-1 contain requirements associated with the use of SPDs. This
brief will attempt to provide an update on IEC TC108'’s ongoing work refining the requirements for
SPDs, including those for metal oxide varistors (MOVSs).
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Past and Present Challenges

BE R CHAEDRE

Safety requirements for SPDs were first introduced into IEC 60065’s seventh edition in 2001 as
subclause 14.12, Surge suppression varistors, and into IEC 60950-1’s second edition in 2005 as
sub-clause 1.5.9, Surge suppressors.
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When IEC TC108 developed IEC 62368-1, Edition No.1, they added an updated set of
requirements into this standard in the following sub-clauses:

IEC TC108/3EC 62368-1, 1A BHFE L72BS. B O LLT O/ & 55~ O ER FIE—X 0N E
MENFE L

5.5.2.8 SPD as basic safeguard
HEppt— 77— F& L TDOSPD
G.10 Metal oxide varistors
BeLe /B N X%
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Although the requirements for SPDs used in equipment covered under the scopes of these
standards have been around for a while, there nevertheless have been some challenges associated
with the implementation of the requirements, including the latest ones in IEC 62368-1.
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First, in 5.5.2.8 a requirement stipulates that a SPD bridging basic insulation (thus also acting as a
basic safeguard) requires a reliable and permanent connection to protective earth according to
5.6.8.2. This requirement is in place since during operation of an SPD during a surge, a conductive
path can be established between primary circuits and earth to which accessible conductive parts
are connected. However, this requirement as it is has some severe implications on use of MOVs in
Pluggable Equipment Type A since it only addresses an MOV used alone, and does not factor in
the scenario of a suppression network (generally consisting of both an MOV and a gas discharge
tube (GDT)) being used, which during normal operation always is in a high impedance state. In
reality, if the GDT complies with basic insulation there really is no difference in this construction
than other forms of basic insulation in pluggable equipment type A.
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The second challenge is that Annex G.10 stipulates MOVs used as basic safeguard need to comply
with IEC 61051-2, as detailed in G.10.2. The magnitude of the associated combination pulse
referenced from IEC 61051-2 is 6kV/3kA. However, in practice since an MOV'’s size and ceramic
element (e.g., 90% ZnO) establishes its energy-handling ability, this performance requirement is too
onerous for some commonly used applications.

2O HOBEIL, MEEG.10TIR, At —7— e LTEH SN DHMOVIE, G.10.21Z5¢k S 4L
SV IZ, IEC 61051212 & LT UL R B2 W EHE L T b & 2 ATY, IEC 61051-2725
B SN D BET DA GDE VAT, 6KVIBKAL 72> TWET, L, EEEICIIMOVD <FE
KOt Z7 v 7H#HA Bl 90% ZnO) 23E DT F/LFMIEEN AR E L TW\WDH T2, Z OVEREEL
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3w

For example, a typical disk type MOV with a diameter of 14 mm typically is able to handle an 8/20
us current pulse of 1 kA. One with a disk diameter of 20 mm can typically dissipate the energy
associated with the pulse of 2.5 kA. However, to meet the current Annex Q, the disk diameter would
be expected to be greater than 20 mm, which is problematic for compact power supplies and similar
devices.

Bl Z 1%, ERLA mmO—fRI7IRT 4 A7 XA T OMOVOLAIL, — A1 KAD8/20 usE i/ /v
AEWOHH ZENTEET, 74 A7 EEN20 MmO b DI, —fXAIIZ2.5 KAD /)L A2 RS
HIXNFEMEET L LNTEET, LarL, BUTOMBEQIZAE T 572DICh. T4 AV H
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Third, MOVs connected across the mains or between the mains and protective earth are required to
comply with the requirements for supplementary safeguards in G.10.3 and its sub-parts, G.10.3.1,
Sudden failure and G.10.3.2, Gradual failure. However, these current requirements do not consider
the SPDs’ rated voltage protection level at which they change to their low impedance state. This
means all SPDs used in such applications need to be tested per the requirement in the Annex, even
if it is clear that SPDs have been chosen (preselected) such that they will withstand the
overvoltages without creating a hazard.

3O, ZFEHDWG, XX ZEIRE (REFHNHHE S L DMOVIE, G.10.3Dff it —7 77—
RIZBET 2 ERFEEH L NZ OV 73—~ G.10.3.1, ZEXHHF (Sudden failure) % 0°G.10.3.2, £
LA Gradual failure)lZiE &35 L 9 EekanE 4, L, ZH6BTOERFHZX, K1
B — U AR L UI0 D D SPDD EME B/ ERFE L~ aBE L TWETA, ZHIEDEDZED
L7 7V r—var THASNDTXTOSPDIL, SPDAEM A RAESED Z L B@EBEIC
Mtz 5 & OITERENTe (FRHBERENT) ZEeDRWLRREAETH, MBREOZERFHIZWES T
R INRTNERERNWZ L EERLET,

IEC TC108 Interpretation Sheet, Document Number 441 (http://www.iecee.org/ctl/TC-
sheets/108_441e_INF.pdf)

In Edition No. 2 of IEC 62368-1 it is anticipated that there will be some revisions to the existing
requirements for SPDs to further improve the requirements and address some of the issues
discussed above. In the meantime, IEC TC108 has acknowledged the need for a short term
solution and in December 2010 issued an Interpretation Sheet. It is available in the IEC TC
Interpretation Sheets area of the IECEE website, and in summary provides clarifications on the
following issues.

IEC 62368-1D 552k T, ERFHAZ S 6ICdE L, Bt Tilgam L 72V < OO RIS 5 72
. SPDIZBIT DB DELRFIHIZW LS HDBGETRH D & TSI TWET, O, IEC
TCL108/ T AN 72 R IR DL EEMEZFR D . 2010412 H | _Interpretatlon Sheet#%17LE L7z, Z
FIXIECEEY =74 h®IEC TC Interpretation Sheet?> > AFA[EE L 72> TH Y . FitDREIC
XD Rt L T ET,

1. Compliance with IEC 61051-2 (as detailed in G.10.2): Clarifies that the combination pulse

of 2.3.6 and Annex A of IEC 61051-2:1991, Am1: 2009, also may be used in lieu of a
6kV/3kA combination pulse only available in the pre-Amendment 1 standard. As a result,
now a 2.5kV/1.25kA combination pulse may be used for MOVs used in equipment with a
rating not exceeding 300 V and classified as overvoltage category Il.
IEC 61051-2L DEEME (GC.10.2ITFREINDEY) : 2.3.6DFMAEDE NV AKWIEC
61051-2:1991, Am1:2009DffEEAL . pre-Amendment LAS T D 7x AT AT AEZ2 6kv/3KA
DA EDE IV A mﬁb DIFEHALTHEIWEHFE L TWES, ZORkEE, 300 VEid
ZIRVEMERD, WBEEAT IV —IE LTSN LR THEA S aMovVIc, 5%
132.5KV/1L.25KADHA B DH/ SV A EFER L TH LWz Lz £7,

2. Protection of varistors: Clarifies the MOV should be protected against temporary
overvoltages (TOVs), overloads “or” short circuits, using the general criteria in 1.5.9.2 of
60950-1 (when the more expansive criteria in Annex G.10.3 is not appropriate for the
application). It is the intent of IEC TC108 to further refine this criteria in Edition No. 2 of IEC
62368-1.
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3. Varistors in series with a GDT: Clarifies if basic insulation is bridged by an MOV in series
with a GDT, a reliable and permanent earthing connection is not required, provided that:
GDT & EFNZEE e S NI\ Y R E « JLEEHFHGDT & EHNT H46E S L7=MOVIT & - THE#S
SNTVDLHE. TREDOH ATV TR TRARNZREES I ER SN EE A
a. The MOV complies with IEC 61051-2, as detailed in G.10.2 (and Item 1 above),

MOV%3G.10.2 (KO EFRLT A 7 A1) ICRtik S 5@y | IEC 61051-2125# G 5.
b. The GDT complies with:
GDTA FRElCHEET 5 :
i. The electric strength test for basic insulation, and
FAERR TS DMt EERR, KO
ii. The external clearances and creepage distances criteria for basic insulation.
FEREFERTRE S 2 A\ D ZEfI OV T 2R,
This clarification provides some relieve to manufacturers wanting to use SPDs in Pluggable
Equipment Type A.
B A TAT T T R CSPDOMEM 2 AT H SR IC L o T, 2O IC k5T
ZVBEORNB T 5OTEHZROMEENET,

Since the same challenges described above also are associated with the application of IEC 60065
and 60950-1, the Interpretation Sheet indicates the above guidance also is applicable to these
standards. It is also important to note that these requirements only apply to SPDs associated with
surges from the mains supply and not SPDs intended for suppressing surges from external circuits
(e.g., via data ports). Edition No. 2 of IEC 62368-1 will clarify this in its 5.5.7 also.

bl Ens b o & [F CRENEC 60065 K 0'60950-1 0076 12 & BE L T\ 5729, Interpretation
SheetiZlL, FFRROTA XU ANZNOOHBMEICHEHABETHD Z ENRINTWET, £,
IO OERFHIL, FEHNO OV —VIZBE 2SPDIC O A Sdv, SfFbess (Bl 7—4
A— MEE) 226 0§l — Y 2 BXK L7ZSPDIZITEH SN LIZEBE L T MLERH D £
9, IEC 62368-1DH2hR T Z AT DWW TE5.7CTHFET 5 TETT,

IEC TC108’s Ongoing Work
IEC TC108DMk#sERIERS

Due to the nature of this issue being complex and requiring intensive study, IEC TC108 formed a
task group of subject matter experts from different interest groups, such as producers of
components, producers of equipment, certifiers and HBSE specialists. The result of their consensus
effort is being proposed in the Second Edition of IEC 62368-1, which will include a considerable
rewrite of the First Edition’s 5.2.2.8 and G.10 (renumbered 5.5.7 and G.8 in the Second Edition). UL
believes the resulting requirements will be more relevant to industry design practices, in addition to
being more of performance-based and closer aligned with both IEC horizontal publications and the
producer service experiences.
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NDFEOHME, fIZIE, 2 RN—xr hORIEREE | BaoRERE | RAEHE & 'HBSED
HFRENCL DY AT TN—TEFERLE LIz, ZOa o A~OR0 MAORERBIEC
62368-1D 2R TIRE SN TV D20, FHLRD5.2.2.8 % VG.10 (H2kK TI1E5.5. 7% U'G.8~ L %K
TR RBINTND) OMYREESHWANEEND Z LICRDTETT, ULL LTX, R
ELTALDZERFHIT LV ERERN—XIZ72 0 | IECOKFERH S N7 R NVEEEO—E
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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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