IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60738-1:2006-04(EN-FR)

IEC 60738-1

Edition 3.0 2006-04

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE
(a\§

\/ N
Thermistors — Directly heated pasitive\{tempera re<>c icient —
Part 1: Generic specification

positif a chauffage direct —



IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2006 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global or
International Standards for all electrical, electronic and related technologies

About IEC publications

The technical content of IEC publications is kept under constant revj

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International ‘§
Technical Specifications, Technical Reports and
documents. Available for PC, Mac OS, Android Tabl
iPad.

IEC publications search - www.iec h/searchpub

committee,...).
and W|thdrawn publications.

IEC Just Published - #ebstore)i
Stay up to date on al )
details all new publication

an 55 000 electrotechnical terminology entries in
and French extracted from the Terms and Definitions

ave been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

Le contenu techniq
plus récente, un corrige

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

des pyblications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60738-1

Edition 3.0 2006-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

(N

itivetemperature coefficient —

colour
inside

Thermistors — Directly heated po
Part 1: Generic specification

Thermistances — Coef
Partie 1: Spécificatio

sitif a chauffage direct —

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE XA
CODE PRIX

ICS 31.040.30 ISBN 978-2-83221-336-0

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-2 - 60738-1 © IEC:2006

CONTENTS
O T @ ]I PN 5
LS T o1 o o 1= TSP 7
A Lo 0 b= Y (Al =Y (=T =Yg [T = T P 7
3 Terms and definitionNs ..o s 8
4 Units @and SYMDOIS ..o e 16
B Preferred ValUES ......c..iiiii e 17
5.1 ClMatiC CategOriES ... e e T T e e
5.2 MarKiNg .o e A e e e
5.3 SPACINGS oot
6 Quality assessment ProCedUreS ........ocouiiiuiiiieiiiee e N e e N e s e e ees
6.1  General. ..o K NN N N N
6.2 Primary stage of manufacture
6.3 SUBCONTrACINg «..ueeii e e NN NN R e
6.4  Structurally similar COMPONENtS........cooiiiii Lo N e e e N e rneeneeneeraeaerneeneenes
6.5 Qualification approval procedures
6.6 Rework andrepair...............oaceeenen.
6.7 Release for delivery ..........5....\. S
6.8 Certified test records of released lots .
6.9 Delayed delivery......coooveviiii i n NG
6.10 Alternative test
6.11 Manufacture outsi
7

7.10 Dissipation factor at Upygy (0) vvvvvvvvmiiiiiiiiiiiiiiiiiiiiiiiiiii 33
7.11 Response time by ambient temperature change (f5) .........cccccvvvviiiiiiiiiiiiiiiiiiiiie 34
7.12 Response time by power change (tp) ..................................................................... 34
7.13 Thermal time constant by ambient temperature change (zg) ..............ccccooool 35
7.14 Thermal time constant by COOIING (7). .uuvvvrrrmmiiiiiiiiiiiiiiiiiiiiiiii 35
7.15 Robustness of terminations ...........oiiiiii i 37
716 SOIAErability ... 38
7.17 Resistance to soldering heat ... 39
7.18 Rapid change of temperature ..........ooooiiiiii 40
4 1 TV A1 o] =« o o T 40
4074 O = 1011 1T TP 40

7.2 SNOCK . e 41



IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

60738-1 © IEC:2006 -3 -

7.22 ClMatiC SEQUENCE ... e e e 41
7.23 Damp heat, steady state......ccooeiiii 42
A = o o [V = o o PP 43
7.25 Tripping current and tripping time ... .. ..o 46
7.26 NON-triPPING CUIMENT ..o e e e e e e ens 47
7.27 Residual CUIMENt ... et 47
7.28 SUITACE tBMPEIAtUIE ... e e e 47
7.29 INFUSh CUITENT . e e 48
7.30 Mounting (for surface mount thermistors only) ..o 49
7.31 Shear (adhesion) teSt .. i

7.32 Substrate bending test

Figure 2 — Typical R-TNF characteristic for PRC i sin_sensor applications .............. 11
Figure 3 — Typical current/voltage charga isti ermistors......cocoeeviiiiiiiien 11

Figure 6 — Dissipation fattopfest CIRCUR ... N . 5 e 33
Figure 7 — Temp@we 1= 4L O N N PP 34
Figure 8 — Circuit for mMeasurement of thesmal time constant by cooling.....................cooooooenl. 36

Figure B.1
L0 4T F=1 £ 0 o 1= NN 52

Figure B.2 — Exampl€ of a preferred mounting method for thermistors with wire

LS00 1T = L4 Lo 1= S 53
Figure B.3 — Example of a preferred mounting method for surface mount thermistors ........... 54
Figure C.1 — Example of a preferred mounting method for temperature measurement

on cylindrical heating elemMENtS ... ... 55
Table 1 — Creepage distances and ClearanCes ....... ..o 18

Table 2 — Fixed sample size test schedule for qualification approval of thermistors for
current limitation — Assessment level EZ......... 22

Table 3 — Fixed sample size test schedule for qualification approval of thermistors for
use as heating elements — Assessment level EZ..........co i 23

Table 4 — Fixed sample size test schedule for qualification approval of thermistors for
inrush current application — Assessment level EZ ... 24

Table 5 — Fixed sample size test schedule for qualification approval of thermistors for
use as temperature sensing elements, Assessmentlevel EZ ... 25



IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

@o

—4— 60738-1 © IEC:2006

Table 6 — Quality conformance inspection for lot-by-lot inspection ...l 26
Table 7 — Quality conformance inspection for periodic testing ..............ccooiiiiiiii, 27
Table 8 — TENSIIE FOICE ..uieiiie et e e e 37
Table 9 — Number of cycles per climatic category .........ooooiiiiiiiiii e 42



IEC 60738-1 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

60738-1 © IEC:2006

INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMISTORS - DIRECTLY HEATED POSITIVE

TEMPERATURE COEFFICIENT -

Part 1: Generic specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National j
international co-operation on all questions concerning standardization in the ele
this end and in addition to other activities, IEC publishes International Stangdarg

Committees).

Technical Reports, Publicly Available Specifications (PAS) and Guides

Publication(s)”). Their preparation is entrusted to technical committees; apy
in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in ki

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac

interested IEC National Committees.

3) IEC Publications have the form of recom

9) AttentionN M o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shalN note held responsible for identifying any or all such patent rights.

International Stands

This third edition cancels and replaces the second edition published in 1998 and constitutes a
minor revision. The changes with respect to the previous edition refer to the tables, figures

and references.

This bilingual version (2014-01) corresponds to the monolingual English version, published in

2006-04.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

IEC 60738-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

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

FDIS

Report on voting

40/1651/FDIS

40/1730/RVD
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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 French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 60738 consists of the following parts, under the general title Thermistors — Directly
heated positive step-function coefficient:

Part 1: Generic specification

Part 1-1:  Blank detail specification — Current limiting application — Assessment\level EZ
Part 1-2:  Blank detail specification — Heating element application -
Part 1-3:  Blank detail specification — Inrush current application — A

Part 1-4: Blank detail specification — Sensing application — A

* reconfirmed;
+ withdrawn;

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

IMPORTANT - The ‘c go WOver page of this publication indicates
that it contains colours i e ‘eonsidered to be useful for the correct
understanding @s ) uld therefore print this document using a
colour printer.
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