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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

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.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60286-1 edition 3.1 contains the third edition (2017-07) [documents 40/2538/FDIS
and 40/2552/RVD] and its amendment 1 (2021-04) [documents 40/2822/FDIS and
40/2831/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60286-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This third 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.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60286 series, under the general title Packaging of components for
automatic handling, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability 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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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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
electronic equipment. In general, the tape is applied to the component leads.

It covers requirements for taping techniques used with equipment for the preforming of leads,
automatic handling, insertion and other operations, and includes only those dimensions which
are essential to the taping of components intended for the above-mentioned purposes.

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

ISO 11469, Plastics — Generic identification and marking of plastic products

3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
4 Dimensions

4.1 Dimensions common to tapes and taped components with axial leads
4.1.1 General

The general configuration is shown in Figure 1, Table 1 and Table 2.
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A is the distance between adjacent components in tape.
B is the inner distance between two tapes.
K is the allowed displacement distance of component in tape.
L, is the lead length between component body and inner side of tape on left side.
L, is the lead length between component body and inner side of tape on right side.
Lnax IS the body length of the component.
M is the maximum allowed distance of displacement.
T is the width of the tape.
W is the maximum outer distance allowed between the two tapes.

3
o
53

Figure 1 — Dimensions for tape packaging of components with axial leads
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Table 1 — Tape widths and permissible variation

Nominal widths Permissible
of tape variation in width
T
mm mm
6 +1
9 +1

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 +2
15+0,5 +2
20+ 0,5 +2

4.1.2 Body location (permissible lateral deviation)

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

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

When a gauge measurement to determine dimension K is impractical, it is possible to
measure the distances L; and L, of the leads. The difference between L; and L, shall not
exceed 1,0 mm (for B = 26 mm) or 1,4 mm (for B > 26 mm).

4.1.3 Tape spacing

value shall-be chosen-in relation to the component dimensions.

The maximum overall width W,,,, shall not exceed 140 mm. Its value shall be chosen in
relation to the component dimensions.

The tape spacing given in Table 3 is recommended.
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Table 3 — Tape spacing

Inside tape spacing
B

mm

+15
26 0

5212

63 2

73+2

83+2

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—% W .. of 140 mm is not
exceeded.

4.2 Taping
4.2.1 General

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

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
are not nicked or otherwise damaged.

c) Leads shall not be bent beyond 1,0 mm (for B = 26 mm) or 1,2 mm (for B > 26 mm) from
their 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 dimension M in
Figure 1).

4.2.4 Fhe-endsoftheleads Lead protrusion

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 free during
normal handling.

4.2.6 Requirements of tape material, storage, and handling

The tapes shall be suitable to withstand storage of the taped components. The tape material
shall not migrate along the leads or give off vapours that can affect solderability or deteriorate
the component properties or leads by chemical action (e.g. corrosion).

Documents

Document Sharing Hub

Full document details: IEC 60286-1-2021


http://www.avadocuments.com/doc/iec-60286-1-2021
http://www.avadocuments.com/doc/iec-60286-1-2021

-10 - IEC 60286-1:2017+AMD1:2021 CSV
© IEC 2021

In addition, the tapes shall not become detached, thereby causing the components to lose
their relative position after storage, 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 assembly machine.

Tapes in adjacent layers shall not stick together in the packing, because of the exposed
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 four 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 A shall remain within the
tolerances as specified in Table 2.

4.2.8 Leader tape

Unless otherwise specified by agreement between the manufacturer and the customer, reel
package should have leader tapes without components for at least 200 mm at leader part and
trailer part. The leader tapes shall not be required for fan-fold package. Depending on the
customer’s request, fan-fold package may have leader tapes without components for at least
200 mm at leader part and trailer part.

5 Packing

5.1 General

The tapes of components may either be wound on reels or fan-folded.

5.2 Dimensions of the reel

The preferred reel dimensions are shown in Figure 2.
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is the optional shape: circular or square.

is the optional shape: circular or polygonal.
is the reel diameter: maximum 400 mm.

is the arbor hole diameter: 14 mm to 38 mm.

Z O >» N P

is the hub diameter: 34,9 mm to 102 mm.

Figure 2 — Reel dimensions

5.3 Distances W; and W,

The distances W, and W, shall be governed by the overall width of the taped components-W
W2y (see Figure 1) and shall allow proper reeling and unreeling.

5.4 Recycling

Reels as defined in Figure 2 should be made of recyclable material. When such material 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.

5.7 Dimensions of the fan-fold container

The preferred outer dimensions of a fan-fold arrangement are shown in Figure 3.
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X is the width of the fan-folded arrangement: controlled by-W W, ..
Y is the length of the fan-folded arrangement: maximum 610 mm.

z is the height of the fan-folded arrangement: maximum 150 mm.

Figure 3 — Outer dimensions of the fan-fold arrangement

5.8 Missing components

For automatic insertion, it is required that the number of empty places in the tape, per 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
manufacturer.

6 Marking

When required, the tape shall be marked at every 50" or 100th 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
274 edition 3"d edition Notes
Clause Clause
1
1 General and scope are merged into one
1.1
1.2 2
In accordance with the ISO/IEC Directives — Part 2
— 3
2 4
3 5 In accordance with the change of clause numbers
4 6
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