IEC 60115-2:2023-02(en-fr)

IEC IEC 60115-2

o
®

Edition 4.0 2023-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Fixed resistors for use in electronic equipment —
Part 2: Sectional specification: Low-power film resistors with leads for through-
hole assembly on circuit boards (THT)

Résistances fixes utilisées dans les équipements électroniques —

Partie 2: Spécification intermédiaire: Résistances a broches a couche, a faible
dissipation, pour assemblage par trous traversants sur cartes de circuit imprimé
(carte THT)

\
NN
E&

W R R


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 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 I'accord écrit de I''lEC 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

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

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: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

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 une fois par mois par email.

Service Clients - webstore.iec.ch/csc

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

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apergus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours accés a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 500 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 25 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

Edition 4.0 2023-02

INTERNATIONAL
STANDARD

Fixed resistors for use in electronic equipment —
Part 2: Sectional specification: Low-power film resistors with leads for through-
hole assembly on circuit boards (THT)

Résistances fixes utilisées dans les équipements électroniques —

Partie 2: Spécification intermédiaire: Résistances a broches a couche, a faible
dissipation, pour assemblage par trous traversants sur cartes de circuit
imprimé (carte THT)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 31.040.10 ISBN 978-2-8322-9840-4

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


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

-2- IEC 60115-2:2023 © |IEC 2023

CONTENTS

O T T 1 I PP 7
1 S T oo o 1S 9
2 NOrMative referENCES .. o 9
3 Terms and definitions ... e 10
3.1 1= .0 T PPN 10
3.2 Product t€ChNOIOGIES ....ceiii i 11
3.3 Product classifiCation ... ... 11

4 Preferred characteristics . ... ..o 11
4.1 LT a1 =Y PP 11
4.2 Style and diMENSIONS ... 11
4.2.1 Preferred styles and outline dimensions...........ccooviiiiiiiiiii i, 11
4.2.2 Length of excessive coating or welding bead ................cooiiiiii i 13
4.2.3 Lead WIre SPACING ... cuu it 13
4.2.4 Lead @CCENIIICITY ..o 14

4.3 Preferred climatic categories. ... ... 15
4.4 RS S AN CE .. 16
4.5 ToleranCes ON reSiStaANCE . ....iuii e 16
4.6 Rated dissipation Pz .....coooooiiiiii 16
4.7 Limiting element voltage Upmgy «---oooooeeeeeemnnesi s 16
4.8 INSUIAtioN VOIAGE Ujpg.rvvrrrrrrrrrrmnniiiiiiiiiiiiiiiiiiii it 17
4.9 Insulation resistance Rjppg ---vvvvvvvremeeie oo 17

5  Tests and test SeVerities ..o e 17
5.1 General provisions for tests applied by this specification....................ccoooiin 17
5.2 Preparation of SpeCIMENS ... . 18
5.2.1 3 Y/ 1 o T S 18
5.2.2 Mounting of components on test boards............coooiiiiiiiii 18
5.2.3 Mounting of components on atestrack............ccoooiiiiiiiiiiii i, 21

5.3 Details of applied teSTS.....oiuiiiic 23
5.3.1 RIS AN CE e 23
5.3.2 Temperature coefficient of resistance .............cooiiiiiii 23
5.3.3 T eMPEratUrE MSE .. e 23
5.3.4 Endurance at the rated temperature 70 °C.......cooiiiiiiii e 24
5.3.5 Endurance at a maximum temperature: UCT........ccooiiiiiiiiii i, 24
5.3.6 Short-term overload ... ..o 25
5.3.7 Single-pulse high-voltage overload test ..........coooiiiiiiiiii i 25
5.3.8 Periodic-pulse high-voltage overload test ..., 26
5.3.9 Electrostatic discharge (ESD) test ......ooviiiiiiiiiii e 27
5.3.10 Visual examination ... e 27
5.3.11 Gauging of diMENSIONS ... i 28
5.3.12 Detail diMENSIONS ....cuiii e 28
5.3.13 Robustness of terminations ... ... 28
5.3.14 VIDIatION . 29
5.3.15 Rapid change of temperature....... ..o 29
5.3.16 Rapid change of temperature, 2 100 CyCles .......coeviiiiiiiiiiiii e, 29
5.3.17 (0411 g =) (o =T=To [ T=T o Lod NPT 29

5.3.18 Damp heat, steady state ... ..o 30


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

IEC 60115-2:2023 © |IEC 2023 -3-

5.3.19 Solderability, with lead-free solder.........cccoiiiiii e 31
5.3.20 Solderability, with SnPb solder ... ..o 31
5.3.21 Resistance to soldering heat..........cooii 32
5.3.22 SOIVENT FESISTANCE ..ouiiiiii e 32
5.3.23 INsulation resSiStanCe ... ... 32
5.3.24 VO AGE PrOOT . e 33
5.3.25 Flammability ... 33
5.4 Optional and/or additional teStS........coiviiiiiiii 33
5.4.1 Endurance at room temperature ..........ccooooiiiiiiiii e 33
5.4.2 Single-pulse high-voltage overload test ... 34
5.4.3 Periodic-pulse overload test ... 35
5.4.4 Operation at low temperature. ... ... 35
5.4.5 Damp heat, steady state, accelerated ............coooiiiiiiiiii 36
6 Performance reqUITEMIENES. ... ..o e 36
6.1 LT a1 =Y PP 36
6.2 Limits for change of resistance at tests ..., 36
6.3 Temperature coefficient of resistance ...........ccooooiiii i 39
6.4 LI aad o L=T = L0 = 1= S 39
6.5 Visual eXamination ... ... e 40
6.5.1 General visual Crteria.... ..o 40
6.5.2 Visual criteria after tests ... 40
6.5.3 Visual criteria for the packaging.........ccoooiiiiiii i 40
6.6 SOlAErability ... e 40
6.7 INSUIAtioN reSISTANCE .. ..oni i 41
6.8 FIammability ... e 41
7 Marking, packaging and ordering information.............coooiiiii 41
7.1 Marking of the CoOmpPONeNnt ... ..o e 41
7.2 P aCKAGING et 41
7.3 Marking of the packaging .......cc.oiiiiiii e 41
7.4 Ordering iNfOrmation ... 42
8  Detail SPeCIfiCAtiONS . ... 42
8.1 BN Al e e 42
8.2 Information to be specified in a detail specification .................ccooiii 42
8.2.1 Outline drawing or illustration ... 42
8.2.2 Style and dimMENSIONS .. ...cuuiii e 42
8.2.3 ClIMatiC CatEgOrY .o 43
8.2.4 RESISTANCE FANGE ..o it 43
8.2.5 ToleranCes ON reSIStANCE ... ... 43
8.2.6 Rated dissipation Pz .......ccoooiiiiiiiiii 43
8.2.7 Limiting element voltage Uppygy «oovvveeeeereeeiiiiii 43
8.2.8 Insulation voltage Ujpg -.oooooeeeeeeiiiiiiieie e 43
8.2.9 Insulation resistance Rjpg ....oooovveeeeieieieiiiiee e 43
8.2.10 T eSt SOV IS oo 44
8.2.11 Limits of resistance change after testing ..o 44
8.2.12 Temperature coefficient of resistance .............cooiiiiiiii 44
8.2.13 1Y =T T e PP 44
8.2.14 Ordering iNformation ..o 44

8.2.15 MOUNTING et ettt 44


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

-4 - IEC 60115-2:2023 © |IEC 2023

8.2.16 ] o] = T =S PPP 44
8.2.17 TranSP O AtiON .o e 44
8.2.18 Additional information ... ... 44
8.2.19 Quality assesSmMeENt ProCEAUIES .....ccuuiiiiiii e 44
8.2.20 LI O =] 1= (o 44
9  Quality asSesSSMENT PrOCEAUIES ... .cuuiiiii et ees 45
9.1 LT =Y o =T - ¥ S 45
9.2 7Y 1o 140 0 =P 45
9.2.1 Primary stage of manufacture ..o 45
9.2.2 Structurally similar COMpPONENtS .........c.oiiiiiii e 45
9.2.3 Assessment level EZ ... 45
9.3 Formation of inSpection 10tS ... ..o 45
9.4 Approved component (IECQ AC) ProCeAUIeS .......ovuuiiiniiiiii e 46
9.5 Qualification approval (QA) ProCeAUIES........iu i 46
9.5.1 GBNEIAL .. 46
9.5.2 Qualification approval ... 47
9.5.3 Quality conformance iNSPEeCLioN ........oiiiiiiiii e 47
9.6 Capability certification (IECQ AC-C) ProCedures ...........oeveuiiiiieiieiiieineeieeeeeeennn 47
9.7 Technology certification (IECQ-AC-TC) procedures ........ccocoveiiiiiiiiiiiiaieieeaeanan. 47
9.8 Periodical evaluation of termination plating ...........cccooiiiii i 47
9.9 Delayed deliVEIY ... 47
9.10  Certified 188t FECOMUS . ittt e 48
9.11  Certificate of conformity (COC) ..o 48
Annex A (normative) Symbols and abbreviated terms ... 58
A.1 Sympolst. frill. danrimant. from. citandarda. itah. gl 58
A.2 AbDbreviated termMS ... 61
Annex B (normative) Visual examination acceptance criteria.............ocoooviiiiiiiiiiiinnnnn. 63
B.1 LT a1 = PP 63
B.2 Criteria for general visual inspection of specimens...........c.oiiiiiiiii, 63
B.3 Criteria for visual inspection of specimens aftertests.............coooiiiiiiiiiiin 63
Annex C (normative) Workmanship requirements for the assembly of leaded film
(ST 15 (0] - T PP 64
C.1 LT 1= - T PPN 64
C.2 == T I {0 o0 011 T ST 64
c.2.1 GBNEIAl e 64
C.2.2 Means for support of mounting height............cooiiiii 65
C.3 Lo TUT o 1] o PPN 66
C.3.1 GBNEIAL L. s 66
C.3.2 Lateral MOUNTING ... 67
C.3.3 Upright MOUNTING ... e 68
C4 [ICT= Vo I {00 V1o Ve [P PP 69
Annex D (normative) Zero Ohm resistors (JUMPErS)... ..o 71
D.1 L= o= ¥ S 71
D.2 Preferred charaCteriStiCs ..o 71
D.3 Tests and test SEVEItIES ... 71
D.4 Performance requiremMents ... ... e 72
D.5 Marking, packaging and ordering information ................cooiiiii i 72

D.6 Detail specCification ... . ..o 73


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

IEC 60115-2:2023 © |IEC 2023 -5-

D.7 Quality assesSSMENt ProCEAUIES ......iiuiiiiiiiie e 73
Annex E (informative) Guide on the application of optional and additional tests ................... 74
E.1 LT a1 = PP 74
E.2 Endurance at room temperature ... ... 74
E.3 Single-pulse high-voltage overload test.........ccooiiiiiiii i 75
E.4 Periodic- pulse overload test...... oo 76
E.5 Operation at low temperature ... ... 76
E.6 Damp heat, steady state, accelerated ... 77
Annex F (informative) Radial formed types. .. .o 79
F.1 L= o= ¥ S 79
F.1.1 Applicability of this anneX ... 79
F.1.2 Denomination of radial formed types........cooviiiiiiiiiii 79
F.1.3 Coated 1ead WilreS ... e e 81
F.1.4 Means for support of mounting height............coooiiiii 81
F.1.5 Means for retention .. .. ... 82
F.2 Radial formed types for through-hole assembly.............cooii . 82
F.2.1 Radial formed type with lateral body position .............ccooiiiiiiiiiii 82
F.2.2 Radial formed type with upright body position............c.cooiiiiii, 84
F.3 Radial formed types for surface-mount assembly .............cooiiiiiiiiiiiie e 87
F.4 P aCKAGING ..ttt 88
F.4.1 Packaging of resistors formed for through-hole assembly .............................. 88
F.4.2 Packaging of resistors formed for surface-mount assembly............................ 89
F.5 Quality @SSESSMENT ... i 89
F.5.1 GBNEIAL L. s 89
F.5.2 Quality assessment of formed resistors ..........cooviiiiiiiiiiiii 89
F.5.3 Forming of finished resistors of assessed quality .............ccoooviiiiiiiiiinnens, 90
F.5.4 Special inspection requirements ... 90
Annex X (informative) Cross-references for the prior revision of this specification................ 91
BB O g AP Y e 94
Figure 1 — lllustration of a typical axial leaded resistor..........ccccooiiiiiiiiiiii e, 10
Figure 2 — lllustrations of typical radial leaded resistors .........c..ccooiiiiiiiii 10
Figure 3 — Shape and dimension of axial leaded resistors..........ccoooiiiiiiiiiiii 12
Figure 4 — Alternative methods for specification of the length of excessive protective
coating on axial leaded reSiStOrS ... ..o 13
Figure 5 — Lead-wire spacing of axial leaded resistors with bentleads........................oollL 14
Figure 6 — Specification of the lead eccentricity of axial leaded resistors ...........c..ccooeeiiinn. 15
Figure 7 — Derating CUIVE ... e e et et et e eas 16
Figure 8 — Basic layout for mechanical, environmental and electrical tests............................ 19
Figure 9 — Assembly of specimens to the test board .............coocoiiiii e, 20
Figure 10 — Mounting of axial leaded specimens on a rack, top ViewW..........cco.coviiiiinineennnen. 22
Figure 11 — Examples of specimen lead fixation devices ..o 23
Figure C.1 — Lead forming dimenSiONS .. .....iuiiii e 64
Figure C.2 — Examples of mounting height support ..., 66
Figure C.3 — Clearance between coating and solder ... 67

Figure C.4 — Lateral MOUNTING .. ... e 67


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

-6 - IEC 60115-2:2023 © |IEC 2023

Figure C.5 — Upright MOUNTING ... e 68
Figure C.6 — Lead ProfrUSION ... ..o e e e ettt e 69
Figure C.7 — Lead end distOrtion .......couuiiiiii e 70
Figure F.1 — Production flow and different scopes of quality assurance................c..cccevennni. 80
Figure F.2 — Shape and dimensions of radial formed resistor for lateral body position........... 82
Figure F.3 — Shape and dimensions of radial formed resistor for lateral body position

With KINKed 1@ad WilreS ..ot ens 83
Figure F.4 — Shape and dimensions of radial formed resistor for upright body position.......... 84
Figure F.5 — Shape and dimensions of radial formed resistor for upright body position

E= Lo IRV To [T o - Yo 1. o PN 85
Figure F.6 — Shape and dimensions of radial formed resistor for upright body position

and wide spacing, with kinked lead Wire ....... ... 85
Figure F.7 — Shape and dimensions of radial formed resistor for surface-mount

ASSEMDIY (Z-DENA) .. e 87
Figure F.8 — Land pattern dimensions for surface-mount assembly ................cccooiiiiini. 88
Table 1 — Preferred styles of axial leaded resistors .........ccoooiiiiiiiii i, 12
Table 2 — Test board diMENSIONS ... i 20
Table 3 — Preferred aggravated overload conditions ............cccoiiiiiiiiiiiiii e 27
Table 4 — Limits for the change of resistance at tests...........coooiii 38
Table 5 — Permitted change of resistance due to the variation of temperature....................... 39
Table 6 — Test schedule for the qualification approval.........ccccooiiiiiiiiii i, 48
Table 7 — Test schedule for the quality conformance inspections ..............ccocooeiiiiiiiiinen. 53
Table C.1 — Lead bend radiUs ... ..o e 65
Table C.2 — Recommended circuit board bore diameters ..., 66
Table C.3 — Clearance of lateral mounted resistors..........coooiiiiiiiiiii i 68
Table E.1 — Implementation of the test endurance at room temperature................ccooeeeennen. 74
Table E.2 — Implementation of the single-pulse high-voltage overload test............................ 75
Table E.3 — Implementation of the periodic-pulse overload test.............ooiiiii . 76
Table E.4 — Implementation of the operation at low temperature test ..............c.cooiiiiinn. 77
Table E.5 — Implementation of the test damp heat, steady state, accelerated........................ 78
Table F.1 — Feasible lead-wire spacing of radial formed resistor for lateral body

910 1= 14T o 1P 84
Table F.2 — Feasible lead-wire spacing of radial formed resistor for upright body

0 1= 1 [0 o P 87
Table X.1 — Cross reference for references {0 ClauSes ..........cooveiiiiiiiiiii i 91
Table X.2 — Cross reference for references to figures ..., 93

Table X.3 — Cross reference for references totable ... 93


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023

IEC 60115-2:2023 © |IEC 2023 -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED RESISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 2: Sectional specification: Low-power film resistors with leads
for through-hole assembly on circuit boards (THT)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60115-2 has been prepared by IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the definitions of product technologies and product classification levels of the generic
specification, IEC 60115-1:2020, have been adopted;

b) the preferred dimensions given in Table 1 have been reviewed, and the legacy style
RA_0922 has been removed;

c) a basis for the optional specification of the lead eccentricity of axial leaded resistors has
been amended in 4.2;
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d) the 'period-pulse high-voltage overload test' of IEC 60115-1:2020, 8.3 has been adopted as
default test method in 5.3.8, thereby replacing the legacy test 'periodic-pulse overload test'
of IEC 60115-1:2020, 8.4;

e) the revised solderability test of IEC 60115-1:2020, 11.1 has been adopted in 5.3.19 and 5.3.20;
f) the combined solvent resistance test of IEC 60115-1:2020, 11.3 has been adopted in 5.3.22;

g) the'endurance at room temperature test' of IEC 60115-1:2020, 7.2 (prior IEC 60115 2:2014,
Annex C) has been adopted as an optional test in 5.4.1;

h) the 'single-pulse high-voltage overload test' of IEC 60115 1:2020, 8.2, applied with the pulse
shape 10/700 in 5.3.7, is complemented with the optional alternative provided by the pulse
shape 1,2/50 in 5.4.2;

i) climatic tests for 'operation at low temperature' of IEC 60115-1:2020, 10.2, and for 'damp
heat, steady state, accelerated' of IEC 60115-1:2020, 10.5, have been adopted as optional
tests in 5.4.4 and 5.4.5, respectively;

j) new guidance is provided in 6.2 on the presentation of stability requirements with their
permissible absolute and relative deviations;

k) acceptance criteria for the visual examination have been added in 6.5 and in Annex B;
I) visual examination for the primary and proximity packaging has been added in 6.5.2 and in 7.2;

m) the periodical evaluation of termination platings has been added as a new topic of quality
assessment in 9.8;

n) the revised test clause numbering of IEC 60115-1:2020 has been applied;

0) anew Annex C has been added to summarize workmanship requirements for the assembly
of leaded film resistors, e.g. as given in the prior IEC 61192 series of standards;

p) the informative Annex F (prior Annex B) on radial formed styles has been amended with
details on a formed Z-bend style for surface-mount assembly.

The text of this International Standard is based on the following documents:

Draft Report on voting

40/2943/CDV 40/3001/RVC

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

The language used for the development of this International Standard is English.

A list of all parts in the IEC 60115 series, published under the general title Fixed resistors for
use in electronic equipment, can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
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FIXED RESISTORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 2: Sectional specification: Low-power film resistors with leads
for through-hole assembly on circuit boards (THT)

1 Scope

This part of IEC 60115 is applicable to fixed low-power film resistors with termination leads for
use in electronic equipment, which are typically assembled in through-hole technology (THT)
on circuit boards.

These resistors are typically described according to types (different geometric shapes) and
styles (different dimensions) and product technology. The resistive element of these resistors
is typically protected by a conformal lacquer coating. These resistors have wire terminations
and are primarily intended to be mounted on a circuit board in through-hole technique.

The object of this document is to state preferred ratings and characteristics and to select from
IEC 60115-1 the appropriate quality assessment procedures, tests and measuring methods and
to give general performance requirements for this type of resistor.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60062:2016, Marking codes for resistors and capacitors

IEC 60063:2015, Preferred number series for resistors and capacitors

IEC 60068-1:2013, Environmental testing — Part 1. General and guidance

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-20:2021, Environmental testing — Part 2-20: Tests — Test Ta and Tb — Test
methods for solderability and resistance to soldering heat of devices with leads

IEC 60115-1:2020, Fixed resistors for use in electronic equipment — Part 1: Generic
specification

IEC 60286-1, Packaging of components for automatic handling — Part 1: Tape packaging of
components with axial leads on continuous tapes

IEC 60294:2012, Measurement of the dimensions of a cylindrical component with axial
terminations

IEC 60301, Preferred diameters of wire terminations of capacitors and resistors

IEC 61193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling plans
for inspection of electronic components and packages


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
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3 Terms and definitions

3.1 Terms

For the purposes of this document, the terms and definitions given in IEC 60115-1:2020, 3.1,
as well as the following, apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:
e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
3.11
axial type

physical design of a component with leads extending to both sides along the longitudinal axis
of the components body

Note 1 to entry: Figure 1 shows an illustration of a typical axial leaded resistor.

IEC
Figure 1 — lllustration of a typical axial leaded resistor

3.1.2

radial type

physical design of a component with leads extending to one side along the longitudinal or along
the diagonal axis of the component body

Note 1 to entry: The single direction of the leads may originate from inside the component body or by forming one
or both leads outside of the component body, see Figure 2.

A
| N
IEC IEC IEC
a) Radial leaded b) Radial formed type, c) Radial formed type,
resistor upright body position lateral body position
Figure 2 — lllustrations of typical radial leaded resistors

Note 2 to entry: See Annex F for information on radial formed types.
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3.1.3

insulated resistor

resistor that is declared as being insulated by the relevant specification, which in order to
support this has a specified insulating voltage and insulation resistance, and which is assessed
for these properties with the suitable tests of this specification

Note 1 to entry: The mere existence of a protection of the resistive element, e.g. by means of a lacquer coating,
does not constitute an insulation unless the insulating properties have been assessed properly.

Note 2 to entry: Typical tests for the assessment of insulating properties are endurance, climatic sequence and
damp heat steady state tests.

[SOURCE: IEC 60115-1:2020, 3.1.7, modified — Note 3 to entry omitted.]

3.2 Product technologies

The definitions of product technologies intend to provide the reader with a guidance on the
variety of technologies used for the making of resistors, and to aid their identification.

For the purposes of this document, the following product technologies as described in
IEC 60115-1:2020, 3.2 apply:

— metal film technology,

— metal glaze technology,

— metal oxide technology,

— carbon film technology.

3.3 Product classification

The introduction of a product classification permits the user to select performance requirements
according to the conditions of the intended end-use application.

For the purposes of this document, the following product classification levels as defined in
IEC 60115-1:2020, 3.4 apply:

Level G — general electronic equipment

Level P — high-performance electronic equipment

Level R — high-performance and high-reliable electronic equipment
4 Preferred characteristics

4.1 General

The values given in detail specifications shall be selected from the values given in 4.2 to 4.9.

4.2 Style and dimensions
421 Preferred styles and outline dimensions

The shape and dimensions of axial leaded resistors are shown in Figure 3, with preferred styles
and their respective dimensions given in Table 1. Style designators of axial leaded film resistors
begin with RA.


https://standards.iteh.ai/catalog/standards/iec/87416af9-d201-4a07-838e-f2684d7fe6d9/iec-60115-2-2023
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Table 1 — Preferred styles of axial leaded resistors

Dimensions
Style? Body diameter D¢ Body length LP Lead diameter 49 Lead length [ . ©

mm mm mm mm
RA_0204 2.0, 4110 0,5 21
RA_0207 2+08 798 0,6 21
RA_0309 3192 9'92 0,7 21
RA_0411 419 192 0,7 21
RA_0414 4% 14793 0.8 21
RA_0617 6225 1798 0,8 21

The style reference starts with the characters RA, representing Resistor, Axial.

The style reference is completed by a third character for the product technology, as given in 3.2:

M = metal film; G = metal glaze; C = carbon film; X = metal oxide.

The numerals indicate the dimensions of the resistor body, using 2 digits for the diameter D, followed by
2 digits for the length L, both given in tenths of millimetres.

Examples for complete style references are RAM0204, RAX0414.

The body length of the resistor L shall be gauged as described in 5.3.11.
¢ The body diameter of the resistor D shall be gauged as described in 5.3.11.
Nominal diameter of the lead wires d, with permissible tolerances in accordance with IEC 60301.

€  The minimum lead length l.in @pplies only to the free lead length in tape packaging in accordance with

IEC 60286-1.

n

A
Y

A
\i
A
Y
y
A

IEC
Figure 3 — Shape and dimension of axial leaded resistors

The detail specification shall present a realistic outline illustration of the resistors covered
therein, which shall contain all relevant dimensions. The detail specification may deviate from
the preferred styles or their recommended dimensions given in Table 1, e.g. due to specific
technical requirements or due to deviating styles existing for legacy products.

The recommendation for lead wire diameters in Table 1 applies to standard copper wires with
a tin plating. The detail specification may specify other wire materials and other wire diameters
where this is justified by specific technical requirements or by a prior specification of a legacy
product. Special attention is drawn to the impact of different wire materials or diameters on the
thermal conductivity of the lead wires, which affects the thermal management of the products
in their application situation. Therefore, a change of wire is likely to require an adaptation of
the dissipation rating or of the limiting temperatures and the depending stability data of the
affected product.

For the specification of any unsolderable area on the lead wires, e.g. due to excessive coating
or due to extended welding beads, if required, the provisions of 4.2.2 shall be applied.
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For the specification of any eccentricity of the lead wires, if required, the provisions of 4.2.4
shall be applied.

4.2.2 Length of excessive coating or welding bead

As an optional element, the detail specification may specify the permissible length of excessive
protective coating extending onto the leads of the resistor, using one of the alternative methods
given in Figure 4.

The length of excessive protective coating, dimension ¢ as shown in Figure 4a, shall be gauged
as specified in IEC 60294:2012, Clause 4, using a gauge plate of a thickness corresponding to
the maximum permissible length of excessive protective coating. A method for measuring or
gauging the length between clean leads, dimension L., as shown in Figure 4b, shall be stated

in the detail specification, if required.

c c Lg
>l - -¢ |
I:\ V:I  —
P
. — )
IEC
IEC
a) Length of excessive coating, ¢ b) Length between clean leads, L_

Figure 4 — Alternative methods for specification of the length
of excessive protective coating on axial leaded resistors

4.2.3 Lead wire spacing

Associated with a style and the actual dimensions of the respective products is the shortest
possible standard distance of the centre line of the lead wires bent to 90° from the direct axis
of the resistor body, which sets the lead-wire spacing S, as shown in Figure 5. The spacing S
also defines the minimum grid dimension G of PCB bores into which the resistor can be
assembled with its body located lateral on the PCB surface, when the required forming is done
in the assembly process.
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