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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 1: Tape packaging of components
with axial leads on continuous tapes

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, c
all ngdtional electrotechnical committees (IEC National Committees). The object of IEC_.is\ to

intern
this e
Techn|

htional co-operation on all questions concerning standardization in the electrical and electronic
hd and in addition to other activities, IEC publishes International Standards, Technical” Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter. referred to

Publigation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
in thg subject dealt with may participate in this preparatory work. Internationatl; ‘governmental

gover
with t
agree

mental organizations liaising with the IEC also participate in this preparation”IEC collaboratd

ment between the two organizations.

The fdrmal decisions or agreements of IEC on technical matters express, as‘péarly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technical committee has representatior
tted IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are made*to ensure that the technical contg
Publidations is accurate, IEC cannot be held responsible<for*the way in which they are used 9

misint

erpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Pu
transparently to the maximum extent possible in their national and regional publications. Any d

betwe

en any IEC Publication and the corresponding\national or regional publication shall be clearly in

the lafter.

IEC it
asses
servic

All us

No lia
memb)
other

elf does not provide any attestation of<conformity. Independent certification bodies provide g
Ement services and, in some areas, @gcess to IEC marks of conformity. IEC is not responsib
s carried out by independent certification bodies.

brs should ensure that they have the latest edition of this publication.

bility shall attach to IEC or its’directors, employees, servants or agents including individual eX
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any naturetwhatsoever, whether direct or indirect, or for costs (including legal

expenges arising out of.the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attent
indisp
Attent

on is drawn_to:the Normative references cited in this publication. Use of the referenced publi
Ensable forth'e"correct application of this publication.

on is drawn to the possibility that some of the elements of this IEC Publication may be the

paten{ rights. lEC shall not be held responsible for identifying any or all such patent rights.

Internat
Capacitors and resistors for electronic equipment.

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

he International Organization for Standardization (ISO) in accordance with™ conditions detefmined by

Prnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
bther IEC

cations is

subject of

onal oStandard [EC bUZcb-1 has been prepared by IEC technical comm

ttee 40:

This bilingual version (2019-08) corresponds to the monolingual English version, published in
2017-07.

This third edition cancels and replaces the second edition published in 1997. This edition
constitutes a technical revision.

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

a) a complete revision of the structure (detailed in Annex A) and reworked layout.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
40/2538/FDIS 40/2552/RVD

Full information on the voting for the approval of this International 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 document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of
automat

all parts of the IEC 60286 series, under the general title Packaging of compon
ic handling, can be found on the IEC website.

The committee has decided that the contents of this document will remainsunchanged

stability
the spe

e reco

e with

date indicated on the IEC website under "http://webstore.iec.ch”)in’the data reg
ific document. At this date, the document will be

nfirmed,

jrawn,

o replaced by a revised edition, or

e ame

nded.

ents for

until the
lated to
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PACKAGING OF COMPONENTS FOR AUTOMATIC HANDLING -

Part 1: Tape packaging of components
with axial leads on continuous tapes

1 Scope

This part of IEC 60286 applies to the tape packaging of components with axial leads for use in

electronfic equipment. In general, the tape is applied to the component leads.

It cover

automaIc handling, insertion and other operations, and includes only those dimensior

are ess

2 Noi

The foll
content
cited ap

any amendments) applies.

IEC 602

ISO 114

3 Tern

No term|s and definitions are listed*in this document.

ISO and

addressles:

e |EC
e |SO

5 requirements for taping techniques used with equipment for the prefofming g

ntial to the taping of components intended for the above-mentionedpurposes.

mative references

pwing documents are referred to in the text in such @ way that some or all
constitutes requirements of this document. For dated references, only the]
plies. For undated references, the latest edition of\the referenced document (i

94, Measurement of the dimensions of a cylindrical component with axial term

69, Plastics — Generic identification_and marking of plastic products

ms and definitions

IEC maintain terminological databases for use in standardization at the f

Electropediaxavailable at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

4 Dinllensions

f leads,
s which

of their
edition
hcluding

nations

bllowing

4.1 Dimensions common to tapes and taped components with axial leads

411

General

The general configuration is shown in Figure 1, Table 1 and Table 2.


http://www.iso.org/obp
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he distance between adjacent components in tapes

Is the Inner distance between two tapes.

he allowed displacement distance of component in tape.

ead length between component body@nd inner side of tape on left side.
ead length between component bedy and inner side of tape on right side.
he part of lead protruded outside the tape.

he body length of the component.

he max allowed distance of displacement.

he width of the tape!

he maximum-allowed total distance of the component after protrusion of leads outside of the tag

Figure.1 -+ Dimensions for tape packaging of components with axial leads

Table 1 — Tape widths and permissible variation

o

Nominal widths Permissible
of tape variation in width
T
mm mm
6 +1
9 +1
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Table 2 — Component spacing and permissible deviation

Standard spacing Permissible
between components cumulative deviation

A over ten spacing
P
mm mm
5+0,5 +2
10+0,5 12
15+0,5 +2
20+ 0,5 12

4.1.2 Body location (permissible lateral deviation)

Dimension K, being the width of the window in which the component body..shall be |ocated,
shall bg 1,0 mm (for B =26 mm) or 1,4 mm (for B > 26 mm) wider than.‘the maximum length
L,ax Of| the component body. The latter is the body length measured”in accordance with
IEC 60294.

Unless ptherwise specified, the window shall be centrally located\between the tapes.

When g gauge measurement to determine dimension™K is impractical, it is posgible to
measur¢ the distances L, and L, of the leads. The différence between L, and L, ghall not
exceed [1,0 mm (for B = 26 mm) or 1,4 mm (for B > 26.mm).

4.1.3 Tape spacing

The makimum overall width W, including apy*lead protrusion Ls, shall not exceed 140[mm. Its

value shall be chosen in relation to the component dimensions.

The tap

42 T

4.2.1

P spacing given in Table 3 istrecommended.

Table 3 — Tape spacing

Inside tape spacing
B

mm

+1,5
26 0

5272

63 £ 2

732
832

93 +2

Inside tape spacing B above 93 mm to be in 10 mm
increments with a tolerance +2 mm as long as the
maximum overall width 7 of 140 mm is not exceeded.

aping

General

The following requirements for axial components shall be met as appropriate (see Figure 1).
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4.2.2 Orientation of polarized components

All polarized components shall be oriented in one direction; the polarized components shall be
clearly identified by use of different colours or marked tapes, the anode being of a white or
neutral colour.

4.2.3 Position, kinks and bends of the leads
The position, kinks and bends of the leads are as follows.

a) The leads shall be free from kinks and bends.
b) The method used to position the component leads on the tape shall be such that the leads

N H 1 -l la H pu | -l
are potmneReud or otnerwise dantagea:

c) Leads shall not be bent beyond 1,0 mm (for B =26 mm) or 1,2 mm (for B > 26.mm) from
theif nominal position when measured from the leading edge of the component lead at the
inside tape edge and at the lead egress from the component (see idimensign M in
Figure 1).

4.2.4 The ends of the leads

The ends of the leads shall not protrude beyond the tapes.

4.2.5 Holding in the tape

The components shall be held sufficiently in the tape(s)'so that they cannot come fre¢ during
normal handling.

4.2.6 Requirements of tape material, storage, and handling

The tapps shall be suitable to withstand storage of the taped components. The tape material
shall nof migrate along the leads or give offvapours that can affect solderability or deferiorate
the comlponent properties or leads by chémical action (e.g. corrosion).

In additjon, the tapes shall not bécome detached, thereby causing the components|to lose
their relative position after st@rage, and the tape shall not age to such an extent|that its
strength is reduced, causing it .to break either when the components are unreeled manually or
by an agsembly machine,

Tapes ih adjacent layers shall not stick together in the packing, because of the ¢xposed
adhesive for instance.

4.2.7 Splices of tape

Splices [shall be at least as strong as the original tape and shall not be thicker than folr times
the thickness of a single layer of the original tape. Splices shall not be misaligned by more
than 0,8 mm. When splicing is applied, component spacing 4 shall remain within the
tolerances as specified in Table 2.

4.2.8 Leader tape

A twin leader tape, free of components, having a minimum length of 200 mm shall be provided
at the beginning and at the end of the tape.

5 Packing

5.1 General

The tapes of components may either be wound on reels or fan-folded.
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5.2 Dimensions of the reel

The preferred reel dimensions are shown in Figure 2.

Key

1 is the optional shape: circular or square.

2 is thle optional shape: circular or polygonal.
A is thle reel diameter: maximum 400 mm.

C is thle arbor hole diameter: 14 mm to 38 mm.
N is the hub diameter: 34,9 mm to 102 mm.

Figure 2 — Reel dimensions

5.3 Distances W, and-}}5;

The dis
(see Fid

ances W, and W, shall be governed by the overall width of the taped compo
ure 1) and-shall allow proper reeling and unreeling.

5.4 Recycling

Reels a

shdefined in Figure 2 should be made of recyclable material. When such mg

nents W

terial is

used, the reel shall be permanently marked with the recycling symbol.
ISO 11469 should be used for making the material.

5.5 Protection of components

In order to prevent component damage and lead distortion, protection between layers of
components and over the last layer may be necessary. In this case, protection materials shall

not cause deterioration of the component or of lead solderability.

5.6 Reel filling

The total number of components on the reel shall be such that the components and the final
cover shall not extend beyond the smallest dimension of the flange in the radial direction.
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5.7 Dimensions of the fan-fold container

The preferred outer dimensions of a fan-fold arrangement are shown in Figure 3.

Y
= | X --)
IEC,
Key
X is the width of the fan-folded arrangement: controlled by W.
Y is the length of the fan-folded arrangement: maximum 610 mm.
VA is the height of the fan-folded arrangement: maximum 150 mnd.

Figure 3 — Outer dimensions of the' fan-fold arrangement

5.8 Missing components
For autgomatic insertion, it is required that.the number of empty places in the tape, pef reel or
fan-fold|arrangement, shall not exceed 0,1 % or one position, whichever is greater,| without

consecUtive empty places, unless®agreed otherwise between the customer and the
manufagturer.

6 Marking

When rgquired, the tape’shall be marked at every 50th or 100t" component place.
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Annex A
(informative)

Cross-reference for references to the previous edition
of this document

The revision of this document has resulted in new numbering for some clauses. Table A.1
provides cross-references for the clause numbering of this document compared to its previous

edition.
Table A.1 — Cross-reference to clauses
IEC|60286-1:1997 IEC 60286-1:2017
2" edition 3™ edition Notes
Clause Clause
1
1 General and scope are mergediinto one
1.1
1.2 2
In accordance with the ISO/IEC Directives — Pprt 2

— 3

2 4

3 5 In accordancé with the change of clause numbers
4 6



https://iecnorm.com/api/?name=12bf8b976478ca8d61f7440b8fdd5bb2

-12 - IEC 60286-1:2017 © IEC 2017
Bibliography

IEC 60286-2, Packaging of components for automatic handling — Part 2: Tape packaging of
components with unidirectional leads on continuous tapes

IEC 60286-3, Packaging of components for automatic handling — Part 3: Packaging of surface
mount components on continuous tapes

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



https://iecnorm.com/api/?name=12bf8b976478ca8d61f7440b8fdd5bb2



https://iecnorm.com/api/?name=12bf8b976478ca8d61f7440b8fdd5bb2

- 14 - IEC 60286-1:2017 © |IEC 2017

SOMMAIRE

AVANT-PROP O S .. e ettt e et e e et e e e anns 15
1 Domaine d'appliCation ..o 17
2 REfEreNCES NOIMAtIVES ...vi i e 17
3 Termes et defiNitioNS ..o 17
4 D] g LT =T Lo 1 TR PP 17

4.1 Dimensions communes aux bandes et aux composants a sorties axiales mis
BN DN .. 17
4.1.1 G NEIAlItES .ot 17
4.1|2 Position du corps (écart latéral admissible)...........ccooooviiiiiiiii o, 19
4113 Distance entre bandes ... e 19
4.2 Mise en bande ...t e 20
4.2|1 GENEIAlIteS ..o e e 20
4.212 Orientation de composants polarisés ..........ccoeevveviveeec @i e, 20
4.2\3 Position, effet de paille et courbures des sorties........cudo f, 20
4.2|4 Extrémités des sorties .......ooovviiiiiiiiiniinin s g L 20
4.2|5 Maintien dans labande............ccooiiiiii W A 20
4.216 Exigences sur les matériaux, le stockage et la(manipulation des bandeq....... 20
4217 Epissures de bandes .........coovviiiiiiiiin e e 20
4.2|8 Amorce de bande ..o S 20
5 Mige €N DaANAE ... e 21
5.1 Géneéralites ......cooveiiiiiiiiiiiii e 21
5.2 Dimensions de 1a bobine ... i e 21
5.3 Distances Wq et Wo ..o @ 21
5.4 RECYCIAGE . e T e 21
5.5 Protection des composants ... ..o e 22
5.6 Remplissage de bobinG i . .o 22
5.7 Dimensions de la boite pour conditionnement en accordéon ............................... 22
5.8 Composants ManQUANES........ocuiiiiiii e 22
B MafQUAGE oo e 22

Annexe|A (informatijve). Correspondances des références par rapport a I'édition

précédente dprésent doCUMENt ... ..o 23
B Ogr AP NI e 24
Figure —Dimensions de la mise en bande de composants asortiesaxiales oo 18
Figure 2 — DIimensions de 1@ DODINE ... 21
Figure 3 — Dimensions extérieures de la boite pour conditionnement en accordéon.............. 22
Tableau 1 — Largeurs de bandes et variation admissible ..o 18
Tableau 2 — Distance en composants et écart admissible ... 19
Tableau 3 — Distance entre bandes ..o 19

Tableau A.1 — Correspondance entre articles...........coooiiiiii i, 23


https://iecnorm.com/api/?name=12bf8b976478ca8d61f7440b8fdd5bb2

IEC 602

86-1:2017 © IEC 2017 - 15—

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EMBALLAGE DES COMPOSANTS POUR OPERATIONS AUTOMATISEES -

Partie 1: Mise en bande des composants a sorties axiales
en bandes continues

AVANT-PROPOS
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La Norme internationale IEC 60286-1 a été établie par le comité d'études 40 de I'lEC:
Condensateurs et résistances pour équipements électroniques.

La présente version bilingue (2019-08) correspond a la version anglaise monolingue publiée
en 2017-07.

Cette troisieme édition annule et remplace la deuxieme édition parue en 1997. Cette édition

constitu

e une révision technique.

La présente édition inclut les modifications majeures suivantes par rapport a [I'édition
précédente:

a) révision compléte de la structure (détaillée a I'Annexe A) et remaniement de la mise en
page.
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Le texte anglais de cette norme est issu des documents 40/2538/FDIS et 40/2552/RVD.

Le rapport de vote 40/2552/RVD donne toute information sur le vote ayant abouti a
I'approbation de cette norme.

La version francgaise de cette norme n'a pas été soumise au vote.
Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 60286, publiées sous le titre général Emballage
des composants pour opérations automatisées, peut étre consultée sur site web de I'lEC.

Le com|té a décidé que le contenu de ce document ne sera pas modifié avant\la [date de
stabilité| indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans'\les données
relatives au document recherché. A cette date, le document sera
e reconduit,

e supprimé,

e remplacé par une édition révisée, ou

e amehdé.
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EMBALLAGE DES COMPOSANTS POUR OPERATIONS AUTOMATISEES -

Partie 1: Mise en bande des composants a sorties axiales
en bandes continues

1 Domaine d'application

La présente partie de I'lEC 60286 est applicable a la mise en bande des composants a sorties
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en bande de composants destinés aux opérations mentionnées.ci-dessus.
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94, Mesure des dimensions d'un composant cylindrique a sorties axiales

69, Plastiques — Identification~générique et marquage des produits en
2
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brme n'est défini(dans le présent document.

I''EC tiennent a jour des bases de données terminologiques destinées a étre
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Electropedia: disponible a I'adresse http://www.electropedia.org/
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Online browsing platform: disponible a I'adresse http://www.iso.org/obp

4 Dimensions

4.1 Dimensions communes aux bandes et aux composants a sorties axiales mis en

b
411
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guration générale est donnée a la Figure 1, au Tableau 1 et au Tableau 2.
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la distance entre des composants adjacents dansdine bande.

la distance intérieure entre deux bandes.

la distance du déplacement autorisé d'un'€omposant dans une bande.

la longueur de la sortie entre le corps'd'un composant et le cété intérieur de la bande sur le c6
la longueur de la sortie entre le torps d'un composant et le cété intérieur de la bande sur le cé
la partie d'une sortie qui dépasse de la bande.

la longueur du corps du composant.

la distance maximale~autorisée du déplacement.

la largeur de la bande.

Tableau 1 — Largeurs de bandes et variation admissible

la distance totale maximale autorisée du composant avec les sorties qui dépassent de la bandg.

igure 1'—Dimensions de la mise en bande de composants a sorties axiales

Largeurs nominales Variation admissible

de bande de largeur
T
mm mm
6 11
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Tableau 2 — Distance en composants et écart admissible

Distance normalisée entre Ecart cumulatif admissible
composants rapporté a dix distances

A P

mm mm
5+0,5 +2
10x0,5 +2
15+0,5 +2
20+ 0,5 +2

4.1.2 Position du corps (écart latéral admissible)
La dimgnsion K, qui est la largeur de la fenétre dans laquelle le corps duccomposan{ doit se
trouver,|doit étre de 1,0 mm (pour B = 26 mm) ou de 1,4 mm (pour B > 26/mm) plus Igrge que

la longueur maximale L ,, du corps du composant. L., ,, étant la longueudr du corps mesurée
conformément a I'lEC 60294.

Sauf specification contraire, la fenétre doit étre positionnée au.centre des bandes.

Lorsqug la mesure au calibre pour déterminer la dimension K n'est pas possible, il est
possiblg de mesurer les distances L, et L, des sorties{La différence entre L, et L, ne|doit pas
dépassér 1,0 mm (pour B = 26 mm) ou 1,4 mm (pour:3.> 26 mm).

4.1.3 Distance entre bandes

La largeur hors tout maximale W, y compris toute sortie qui dépasse L3, ne doit pas étre
supérielire a 140 mm. Sa valeur doit.\étre choisie en relation avec les dimensjons du
compospant.

La distance entre bandes donnéé.au Tableau 3 est recommandée.

Tableau 3 — Distance entre bandes

Distance interne entre bandes
B

mm

+1,5
26 0

+2
52 _1

63 +2

73+2

832

93 +2

La distance interne entre bandes B supérieure a 93 mm
peut étre augmentée d'incréments de 10 mm avec une
tolérance de *2 mm tant que la largeur hors tout
maximale W de 140 mm n'est pas dépassée
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4.2 Mise en bande
4.21 Généralités

Les exigences suivantes doivent étre satisfaites pour les composants axiaux (voir Figure 1).

4.2.2 Orientation de composants polarisés

Tous les composants polarisés doivent étre orientés dans le méme sens; les composants
polarisés doivent étre clairement identifiés avec des rubans de couleur différente ou portant
une marque différente, I'anode étant de couleur blanche ou neutre.

4.2.3 Position—effetdepaileetcourbures-dessorties

La position, I'effet de paille et les courbures des sorties sont comme suit:

a) Les[sorties doivent étre exemptes d'effet de paille et de courbure.

b) Les|méthodes utilisées pour positionner les sorties des composants@ur le ruban|doivent
étre|telles que les sorties ne soient pas entaillées ni endommagées:

c) Les|sorties ne doivent pas étre courbées de plus de 1,0 mm (pour B = 26 mm) ouf 1,2 mm
(pour B > 26 mm) par rapport a leur position nominale, cette distance étant mesurée| entre la
sortie du composant et le bord interne de la bande (dimension M“dans la Figure 1).

4.2.4 Extrémités des sorties

Les extnémités des sorties ne doivent pas dépasser des{bandes.

4.2.5 Maintien dans la bande

Les composants doivent étre maintenus dahs la ou les bandes de maniére telle qu'ils ne
puissent pas s'en échapper pendant les manipulations normales.

4.2.6 Exigences sur les matériaux, le stockage et la manipulation des bandes

Les bandes doivent étre tellesqu'elles puissent supporter le stockage des composapts. Les
matérialix des bandes ne doivent pas migrer le long des sorties ni provoquer de dégagements
gazeux qui affecteraient la.brasabilité ou qui détérioreraient les propriétés des compogants ou
des sorfies par action chimique (par exemple par corrosion).

Par aillgurs, les bandes ne doivent pas se détacher, ce qui modifierait la position relaftive des
compospnts aprés. le stockage et la bande ne doit pas vieillir au point de perflre ses
caractéfistiques.de résistance de sorte que la bande se rompe au déroulement lorgque les
compospnts| mis sur bande sont extraits de l'emballage a la main ou par une fachine
d'assentblage.

Les couches adjacentes de la bande ne doivent pas se coller I'une a l'autre dans I'emballage
a cause, par exemple, de I'adhésif découvert.

4.2.7 Epissures de bandes

Les épissures doivent étre au moins aussi résistantes que la bande elle-méme, et leur
épaisseur ne doit pas étre plus de quatre fois I'épaisseur d'une simple couche de la bande
elle-méme. L'écart d'alignement des épissures ne doit pas dépasser 0,8 mm. Si une épissure
est réalisée, la distance entre composants, 4, doit respecter les tolérances spécifiées au
Tableau 2.

4.2.8 Amorce de bande

Une double amorce de bande sans composant, présentant une longueur minimale de 200 mm,
doit étre prévue au début et a la fin de la bande.
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