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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SURFACE MOUNTING TECHNOLOGY -

Part 3: Standard method for the specification of
components for through hole reflow (THR) soldering

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the elect{i electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a nittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &dccorda Wi
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3)

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 61760-3 has been prepared by IEC technical committee 91:
Electronics assembly technology.

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

CDV Report on voting
91/856/CDV 91/898/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.

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

A list of all parts of the IEC 61760 series, under the general title Surface mounting technology
can be found on the IEC website. Documents
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The committee has decided that the contents of this publication 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

* reconfirmed,

* withdrawn,

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

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful

understanding of its contents. Users should therefore print thj using a

colour printer. /\

O
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SURFACE MOUNTING TECHNOLOGY -

Part 3: Standard method for the specification of
components for through hole reflow (THR) soldering

1 Scope and object

This part of IEC 61760 gives a reference set of requirements, process conditions and related
test conditions to be used when compiling specifications of electronic gompogents that are
intended for usage in through hole reflow soldering technology.

The following referenced documents are indigpe ¢’ application of this document.
For dated references, only the edition i undated references, the latest edition
of the referenced document (including

IEC 60068 (all paj
IEC 60068-2-20, e g /— Part 2-20: Tests — Test T: Test methods for
solderability and rgsy y

IEC 60068-2 ] ] testing — Part 2-21: Tests — Test U: Robustness of

IEC 60068-2-45: 3asic environmental testing procedures — Part 2-45: Tests — Test XA
and guidance: ion in cleaning solvents
Amendment 1:199

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

IEC 60068-2-77, Environmental testing — Part 2-77: Tests — Body strength and impact shock

IEC 60068-2-82, Environmental testing — Part 2-82: Tests — Test XW,: Whisker test methods
for electronic and electric components

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions

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

IEC 60286-4, Packaging of components for automatic handling — Part 4: Stick magazines for
electronic components encapsulated in packages of form E and G

IEC 60286-5, Packaging of components for automatic handling — Part 5: Matrix trays

IEC 60749-20, Semiconductor devices — Mechanical and climatic test methods — Part 20:
Resistance of plastic encapsulated SMDs to the combined effect of moisture and soldering
heat

IEC 61760-2, Surface mounting technology — Part 2: Transportation and. $ enconditions of

surface mounting devices (SMD) — Application guide

IEC 62090, Product package labels for electronic components
dimensional symbologies

ISO 8601, Data elements and interchange formats
Representation of dates and times

3 Terms and definitions

For the purposes of this document, the
following apply.

3.1

terminal pitch
distance between the
defined

O

dewetting
condition that ré
irregularly-sha v S that are separated by areas that are covered with a thin
film of soldeKand™w 8 metal not exposed

process of dissolwing phetal or a plated metal alloy, usually by introduction of chemicals

NOTE For the purpose of this document standard, the dissolution of metallization also includes dissolution by
exposure to molten solder.

3.4

pick-up force

dynamic force exerted on the body of a component — generally from above — and its seating
plane during the pick-up of the component (e.g. from a tape or tray)

NOTE The maximum level is normally taken into account.

3.5

placement force

dynamic force exerted on the component body — generally from above — and its seating plane
occurring during the period between the component’s first contact with the substrate (or the
soldering paste or adhesive, etc.) and its coming to rest

NOTE The maximum level is normally taken into account. Documents
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3.6
resistance to soldering heat
ability of a component to withstand the effects of the heat generated by the soldering process

3.7
seating plane
surface on which a component rests

3.8
solderability
ability of a metal to be wetted by molten solder

3.9

solder meniscus
contour of a solder shape that is the result of the surface tension fores ace during
wetting

3.10
stand off
distance between the component side of the substrate 2 omponent body
3.1
substrate
basic material, forming the support str

3.12

terminal
solder pins of a THR co
board

3.13

wetting
physical phenom
is reduced to the pa

A component spevification for THR components shall, in addition to the requirements listed in
4.2 to 4.9 below, contain specifications of the relevant tests and requirements in Clause 7.

4.2 Packaging

Information about the packaging form including packaging dimensions, data on clearances
within the packaging shall be included in the component specification according to
IEC 60286-3, IEC 60286-4 and IEC 60286-5.

Packaging type and geometry shall be specified in such a way that mechanical stress on
component pins is avoided.

Moisture sensitive components need special packaging in line with IEC 60749-20.
Components with specific orientation or polarity shall be placed in the packaging with a fixed
orientation (see Figure 1 and Figure 2).
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Direction

PIN 1
490/10

Figure 1 — Example of a component with mark
specific orientation put in tape and tra
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[0

IEC 491/10

Example of components in a tape

According to IEC 62090 the product packaging shall include the following:

— item identification (e.g. customer part number or manufacturer part number or both);
— traceability identification (e.g. batch number or serial number);
— quantity.

Additional to the requirements of IEC 62090, this standard recommends that the product
packaging should include the following:

— moisture sensitivity level (MSL) according to IEC 60749-20;
— date code (ISO 8601 and IEC 60062);
— identification code for the manufacturer;

— description of the polarity of the component, if applicable.
4.4 Component marking

Information about marking shall be given by the relevant detail specification Documents
Document Sharing Hub
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4.5 Storage and transportation
Component specifications shall refer to storage and transportation conditions of IEC 61760-2.

The component specification shall contain information of the maximum period for storage.
Within this period the component shall comply with its specification.

4.6 Component outline and design
4.6.1 Drawing and specification

The drawing and specification shall contain all dimensions and tolerances relevant for the
THR process according to 4.6.2 to 4.6.6 as minimum information.

4.6.2 Pick-up area requirements

which may include optical inspection, the component shal
the pipette or gripper, until the component is placed.

by solder.
4.6.4 Requirements t
4.6.4.1 Clearances

Sufficient clear
solder paste and to'e

e a sufficient cleardnce to printed solder paste depot, and

e if possible, an inspection of the outer terminals solder joints.

IEC 492/10
NOTE Enough clearance to printed solder paste depot, good accessibility of heat to the solder pins

Figure 3 — Examples for clearances (stand-off) Documents
Document Sharing Hub
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4.6.4.2 Terminal length

The terminal length shall enable the optical inspection of the solder joint at the bottom side of
the printed circuit board (visibility of the leads). The thickness of the printed circuit board, the
soldering process and solder material has to be taken into consideration.

Recommended terminal protrusion is 0,5 mm minimum. In case of terminals ending in the
printed circuit board the optical inspection has to be specified by the user (manufacturer of
the printed circuit board assembly).

4.6.4.3 Arrangement of terminals

Terminals shall be arranged

¢ in a suitable minimum distance to each other and to the spacer
and to make overprinting of solder paste possible, and

e preferably along the outer edges of the component (for opticaN

The position tolerance of each pin tip should not be more
the specified position, pin to pin and first to last pin of the

O

Documents
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Dimensions in millimetres

Version A
Square pin

Diagonal .
of pin

Version

Rectangu

Version C
Round pin

of pin

0,2 IEC 493/10

Figure 4 — Examples for terminal shapes and position tolerances

4.6.4.4 Relation between terminal diameter and through hole diameter in printed

circuit board

The minimum through hole diameter in the printed circuit board is typically 0,2 mm to 0,4 mm
larger than the diagonal or diameter of the terminal.

The minimum through hole diameter in the printed circuit board, that could be filled with
solder paste correctly as specified in 6.1, relates to the thickness of the board, the solder
paste and the manufacturers equipment and process. This shall be specified by the

manufacturer.

Full document details: IEC 61760-3 2010
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NOTE At the time of writing this standard there seems to be a technical limit of 1,0 mm below which no
appropriate solder paste protrusion is possible using printed circuit boards of 1,5 mm thickness.

4.6.4.5 Optical recognition

The optical contrast between the terminal bottom surface and the component bottom surface
around the terminals shall be high enough (until assembling) to enable optical recognition of
the position of the terminals, seen from the bottom side. Preferably at the bottom side the
terminal pin at the final stages shall be reflecting (see Figure 5 and Figure 6).

NOTE Not applicable to right angle terminals outside the components body.

Figure 5 — Schematic example of contrast of batto drface —
terminals u oMo e@bo

IEC 495/10

Fig 6 Schenratic example of contrast of bottom surface -
terminals outside component body

4.6.4.6 S the terminals

The preferred style is square or circular (if rectangular the aspect-ratio should be less than
2:1).

Preferably the tip of terminals should be chamfered.

4.6.4.7 Hardness of the terminals

The terminal shall be hard enough to ensure that its shape remains unchanged during
placement.

4.6.4.8 Wettable surface

The wettable surface of the terminals should allow that a visible solder fillet on component
side can be formed. Taking the stand-off of the component into consideration, at least 0,2 mm
of the terminal above the printed circuit board level on component side should be wettable.
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