INTERNATIONAL IEC
STANDARD 61051-1

QC 420000

Second edition
2007-04

Varistors for use in electron

Goneric specmcaﬁ
QS
O

Reference number
IEC 61051-1:2007(E)



https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch <\
About the IEC \ \>

The International Electrotechnical Commission (IEC) is the leading gIo organizati hat prepares and publishes
International Standards for all electrical, electronic and related technolog

About IEC publications

= Catalogue of IEC publications: www.iec.ch/sea
The IEC on-line Catalogue enables you to search b
It also gives information on projects, withdrawn angTeplace

= |EC Just Published: www.iec. ch/onllne news/justpub
Stay up to date on all new IEC pu ions. blisked detailsXwite/a month all new publications released. Available

on-line and also by email.

= Customer Service Centre: www.I
If you wish to give us your
Centre FAQ or contact us:
Email: csc@iec.ch

Tel.: +41 22 919 02 1

Fax: +41 22 919 03 00

further assistance, please visit the Customer Service


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

INTERNATIONAL IEC
STANDARD 61051-1

QC 420000

Second edition
2007-04

Varistors for use in electron

Part 1:
Generic specificatid

©

Commission Electrotechnique Internationale PRICE CODE V
International Electrotechnical Commission
MexpayHapoaHas OnektpoTexHuyeckas Komuceuns

For price, see current catalogue


https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

-2- 61051-1 © IEC:2007(E)

CONTENTS

FOREW ORDD ... e e 5
(7= Y=Y = | 7
I S Yo o o 1P 7
22 © T o Y o3 PPN 7
1.3 NOMMAtIVE TEfEIENCES ... 7
TECRNICAl data.. .o e e e 8
2.1 Units, symbols and terminology ... ..o

2.2 Terms and definitions ........cooiiiiiiiii e e e

2.3 Preferred values and characteristics

2.4 Marking ...oooiiiiiiiii e N e NG e e N e e
241 General ..o OGN G NG NG S N
2.4.2 CoAiNG...iiiiiiiiiiiiee e N N N e N e naanaa

Quality assessment procedures .........cooeevvevveiieiinei e DENE - N e e N e e eeeeeeeeneeenns

3.1 Qualification approval/quality assessment s

3.2 Primary stage of manufacture...........coooo o NG e e
3.3  Structurally similar components..........
3.4 Qualification approval procedures .

3.5 Quality conformance inspectiog...\ .
3.5.1 Certified records of r
3.5.2

4.1
4.2

4.3
4.4
44,2 MArKiNg e 18
4.4.3 Dimensions (GAUGING) ....oiuiiuiiiiie e 18
4.4.4 Dimensions (Aetail)... ..o 18
4.5 Nominal varistor voltage or leakage current (not applicable to pulse
MEASUIEIMENES) L.ttt et et et et et et e ea e et e ea e en e en e en e 18
T I I == o] o Yo =Y o [ = 18
4.5.2 Measurement and reqUIremMeNntS. ..ot 18
4.6 PUISE CUITENE ... e 18
4.6.1 Standard pulsSe CUMENTS. . ..o 19
4.6.2  TOlBIANCES ..o 19
4.6.3 Measurement of the pulse current ............cooviiii i 19
4.7 Voltage under pulse CONAitioN ..........oiiiiiiiii 19

N T 0% o T- Tl | -1 o [ o1 =S PPR 20


https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

61051-1 © IEC:2007(E) ~3-

4.9

4.10

4.12

4.13

4.17

4.18

4.19

Voltage proof (for insulated varistors only) ..o, 20
4.9.1  V-bIoCK MethOd .....oeii e 20
4.9.2 Metal ball method ... 20
4.9.3 Foil Method ... 21
Insulation resistance (for insulated varistors only) .........cccoooiiiiiiiiiiii 21
4.10.1 TeSt PrOCEAUIE . onie e et 21
4.10.2 Measurement and requIiremMentS........ccoiiiiiiiii i 21
Robustness of terminations ... ... 22
ATl GeNEIAl e e 22
4.11.2 TestUaq —Tensile ......c...oooiiiiiiiiiii 22

4.11.3 Test Ub — Bending (half of the number of terminations) .
4.11.4 Test Uc — Torsion (other half of the number of termin@tiong)~.....\¢..conveenn. 22

4.11.5 Test Ud — Torque (for terminations with threaded ¢
and for integral mounting devices)

4.11.6 Visual examination .........ccocoviviii S O N D

4.11.7 Final measurement.............cocooii 000N\

Resistance to soldering heat ... e N N e e eeeeenenreneneenens
4.12.1 Preconditioning......coooiviiiiiiiiinii oo N e e\ e e e
4.12.2 Test procedure
4.12.3 Recovery.......cococe.. NG e

Solderability ...........coceeeiiniin,

4.13.1 Test procedure
4.13.2 Final inspe

4.16.3 Final inspection, measurement and requirements

RV A o] =1 {1 o PO PPN 25
4.17.1 Initial MeasuUremMeNnt .. ... e 25
g A I == o] o Yo =Y o [0 = 26
4.17.3 Final inspection, measurement and requirements ..............c.cooeeiiiiiiiininn.n. 26
(0411 g =) (o =T=To LU T=T o Lo - NP 26
4.18.1 Initial MeasUremMeNnt .. ... 26
4.18.2 Dry heat ..o 26
4.18.3 Damp heat, cyclic, Test Db, first cycle ........ccooviiiiii 26
4184 COld i 26
T o A= Tl o (=Y 1] U1 = Y 26
4.18.6 Damp heat, cyclic, Test Db, remaining cycles ...........ccooiiviiiiiiiiiinn, 26
4.18.7 Final inspection, measurement and requirements ...............cccoviviiiiiiiennn. 27

Damp heat, steady state......coooiiii 27


https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

—4 - 61051-1 © IEC:2007(E)

4.19.1 Initial mMeasuremMeNnt .. ... 27

e B I =Y A o] o Yo =Y o [0 = 27

4.19.3 Final inspection, measurement and requirements ...............cccoviviiiiiiienne. 27
4.20 Fire Nazard......coiiiiiiii

4.21 Endurance at upper category temperature...........cccooviiiiiiiiii
4.22 Solvent resistance of Marking.... ..o
At T I =Y o] o Yo =Y o [0 =
4.22.2 ReqQUIrEMENTS o
4.23 Component solvent resistanCe...... ...
4.23.1 Initial MEASUIrEMENTS .. ..ot
4.23.2 Test procedure .......cooiiuiiiiiii e
4.23.3 Measurement and requirements...............ccovveiennennn,
4.24 Mounting (for surface mount varistors only)

Annex B (normative) Interpretation of sampling plans and
IEC 60410 for use within the IEC quality assessment s

Annex C (normative) Rules for the preparation of d
and resistors for electronic equipment ................

Figure 1 — Shape of pulse current type ™ ... N e Nt e e e e e e e eaeens 11
Figure 2 — Shape of pulsSe CUIMENt 1Y P e 2 .. i N N N e rr ettt et et et et e et et et et e e e eneenenns 12

Figure A.1 — Mounting methods for mesur@gs D 32
m af sdrface mount varistors........................ 33

Table 1 — Standapd.at i L 0) S < TP 17
Table 2 — Accepi exences\betweenspé&cified and recorded pulse current values ......... 19
Table 3 — Force fo A O SN N i 22

Table 5 — Nu


https://standards.iteh.ai/catalog/standards/iec/c1ff177a-9258-4529-be9a-a9afb608f344/iec-61051-1-2007

61051-1 © IEC:2007(E) ~5-—

International

INTERNATIONAL ELECTROTECHNICAL COMMISSION

VARISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 1: Generic specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standard echnical §pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heye eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any K atio i i

in the subject dealt with may participate in this preparatory work. {

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional er regional publication shall be clearly indicated in
the latter.

No liability shal BM
members of its te atfonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising ot 1 i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

IEC 61051-1 has been prepared by IEC technical committee 40:

Capacitors and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 1991 and constitutes a
minor revision related to tables, figures and references.

The text of this standard is based on the following documents:

CDV Report on voting
40/1775/CDV 40/1841/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The QC number that appears on the front cover of this publication is the specification number
in the IEC Quality Assessment System for Electronic Components (IECQ).
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The list of all the parts of the IEC 61051 series, under the general title Varistors for use in
electronic equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

@C@
S
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VARISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 1: Generic specification

1 General

1.1  Scope

This part of IEC 61051 is applicable to varistors with symmetrj
characteristics for use in electronic equipment.

voltage-current

1.2 Object

The object of this standard is to establish standard terms, msp . and methods
of test for use in sectional and detail specifications for Quatificati
Assessment Systems for electronic components.

1.3 Normative references

IEC 60060-2:1 99; Hi
IEC 60062:2004,

Amendment 1 i19
Amendment 2 (1994)

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc and guidance: Vibration
(Sinusoidal)

IEC 60068-2-13:1983, Environmental testing — Part 2: Tests — Test M: Low air pressure

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
Amendment 1 (1986)

IEC 60068-2-20:1979, Environmental testing — Part 2: Tests — Test T: Soldering
Amendment 2 (1987)

IEC 60068-2-21:2006, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock
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IEC 60068-2-29:1987, Environmental testing — Part 2: Tests — Test Eb and guidance: Bump

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db and guidance:
Damp heat, cyclic (12 h + 12-hour cycle)

IEC 60068-2-45:1980, Environmental testing — Part 2: Tests — Test XA and guidance —
Immersion in cleaning solvents

IEC 60068-2-54:2005, Environmental testing — Part 2-54: Tests — Test Ta: Solderability
testing of electronic components by the wetting balance method

IEC 60068-2-58:2004, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to solderipng—~heat of surface
mounting devices (SMD)

IEC 60068-2-69:1995, Environmental testing — Part 2: Tests — Test

IEC 60717:1981, Met
resistors with u 4@ j

ISO 1000:199
other units

Amendment 1 (1998)

SI umts and recommendations for the use of their multiples and of certain

2 Technical data

2.1 Units, symbols and terminology

Units, graphical symbols, letter symbols and terminology shall, whenever possible be taken
from the following publications:

IEC 60027

IEC 60050

IEC 60617

ISO 1000
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When further items are required they shall be derived in accordance with the principles of the
documents listed above.

2.2 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

221

type

group of components having similar design features and the similarity of whose manufacturing
techniques enables them to be grouped together either for qualification approval or for quality
conformance inspection

They are generally covered by a single detail specification.

2.2.2
style
subdivision of a type, generally based on dimensiona
variants, generally of a mechanical order

223
varistor (voltage dependent resisto,

ses rapidly with voltage. This

(1)
(2)
non-linearity current index 8
starting from formula (1) of 1.5.3, it is defined by the formula:
I dU
B T (3)
For the convenience of calculation, the following formula may be used:
19 (U4/U5)
- 21r2) (4)
19(14/13)

B is always less than 1.

225
non-linearity voltage index y
starting from formula (2) of 1.5.3, it is defined by the formula:
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