EUROPEAN STANDARD EN 62421

NORME EUROPEENNE
EUROPAISCHE NORM October 2007

ICS 31.190
English version
Electronics assembly technology -
Electronic modules
(IEC 62421:2007)
Techniques d'assemblage Montageverfahren
des composants électroniques - far elektronische Baugruppen -
Modules électroniques Elektronikmodule
(CEIl 62421:2007) (IEC 62421:2007)

This European Standard was approved by CENELEC on 2007-10-01. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Cyprus, the
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fur Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2007 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 62421:2007 E

Copyright BEurapaan Commiltesa for Elactrotachnical Slandardization
Pravided by IHS under licanss with GENELEC Licensee=IHS Employees 1111111001, Usar=Japan, IHS
Mo reproductian or nabworking parmittad without heansa from IHS Mat for Rasale, 01/24/2008 01 44:11 MST



KEN 62421:2007 —-2-

Foreword

The text of document 91/689/FDIS, future edition 1 of IEC 62421, prepared by IEC TC 91, Electronics
assembly technology, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC
as EN 62421 on 2007-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement (dop) 2008-07-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-10-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 62421:2007 was approved by CENELEC as a European
Standard without any modification.
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ELECTRONICS ASSEMBLY TECHNOLOGY -
ELECTRONIC MODULES

1 Scope and object

This International Standard provides a generic standard of electronic modules on which their
sectional standards are based.

This standard provides a definition, business model, interface between the trading partners,
and related areas of standardization of electronic modules. In addition a generic set of test
method is provided.

2 Normative references

The following referenced documents are indispensable for the application 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 60068 (all parts), Environmental testing

IEC 60068-1:1988, Environmental testing — Part 1. General and guidance

IEC 60068-2-1: Environmental Testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2: Environmental testing — Part 2-2: Tests — Tests B: Dry heat

IEC 60068-2-6: Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14: Environmental testing — Part 2-14: Tests — Test N: Change of temperature
IEC 60068-2-20: Environmental testing — Part 2-20: Tests — Test T. Soldering

IEC 60068-2-21: Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27: Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-45: Environmental testing — Part 2-45: Tests — Test XA and guidance: Immersion
in cleaning solvents

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 60068-2-78: Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state

ISO 3: Preferred numbers — Series of preferred numbers
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in the IEC 60068 series, as
well as the following, apply.

3.1

electronic module

functional block which contains individual electronic elements and /or electronic packages, to
be used in a next level assembly

NOTE An individual module having an application-specific function, including electronic, optoelectronic,
mechanical or other elements. The module typically provides protection of its elements and packages to assure the

required level of reliability.

Electronic modules may be categorized by signal interface, for example:

— wired module: a module which has only electrical interfaces (majority of present day modules)
— wireless module: a module which has a wireless interface

— opto-electronic module: a module which has an optoelectronic interface

— sensor module: a module which can input physical information

— actuator module: a module which could output physical information

3.2

coplanarity

distance in height between the lowest and highest leads or terminals when the module is in its
seating plane

3.3
operating temperature range
range of the ambient temperature at which an electronic module may be used continuously

3.4
storage temperature range
range of the ambient temperature at which an electronic module may be stored continuously

3.5

rated voltage

maximum d.c. voltage or the root-mean square value of an a.c. voltage which may be applied
continuously to an electronic module at any temperature within the operating temperature
range

4 Business model and interface between supplier and user

4.1 Business model (see Figure 1 and Figure 2)
4.1.1 General

Business models for electronic module manufacturing are classified into three types (See
Figure 1):

- E-type;

- M-type;

—  F-type business models.

A supplier of material/parts is at one end of a business chain, from the viewpoint of an
electronic module supplier. A user of electronic modules is at the other end of the chain.

Items to be specified in standards of electronic modules depend on the business model to
which the relevant module is classified.
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Items to be standardized basically depend on the relationship between suppliers and users
(S-U Interface). Moreover, the S-U Interface depends on the business model.

The S-U interface showing the relationship between suppliers and users shall be clarified in
the scope of a standard for an electronic module.
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NOTE S-U interface: Supplier and user interface.

Figure 1 — S-U interfaces in each business model

4.1.2

E-type business model

The user of the electronic modules is also the supplier of the electronic modules. (The
modules are designed, manufactured and used within the same company.)
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An S-U interface exists only between the supplier of materials/parts and the supplier of the
electronic modules.

NOTE Certain design or manufacturing processes may be subcontracted under the responsibility of the
manufacturer.

4.1.3 M-type business model

The supplier of the electronic modules designs, manufactures and supplies the electronic
modules to the user.

An S-U interface exists between the supplier and the user of the electronic modules. An
additional S-U interface may also exist between suppliers of materials/parts and the supplier
of the electronic modules.

NOTE Certain designs or manufacturing processes may be subcontracted under the responsibility of the module
manufacturer.

4.1.4 F-type business model

The (fabless) supplier of the electronic modules designs and supplies the electronic modules
to the user. Final design and manufacturing takes place at one or more specialized
subcontractors (original design manufacturer (ODM) - foundries).

In this case, S-U interfaces are found between the designer (fabless) and the manufacturers
(ODM - foundries) of electronic modules, between the supplier and the user of electronic
modules, and also between the suppliers of materials/parts and the supplier of electronic
modules.

NOTE More complex allotment of business may exist in the F-type business model. When sectional standards for
F-type business model are developed, details of the interface should be defined in them.

4.2 S-Uinterface (see Figure 1)
4.2.1 S-U interface -1

The S-U interface—1 is defined as the interface between the supplier of electronic modules
and supplier of material/parts.

This interface exists on all the E-type, M-type and F-type business models.

4.2.2 S-U interface-2

The S-U interface-2 is defined as the interface between designer (fabless) and the
manufacturers (ODM - foundries) of electronic modules.

This interface is found only in the F-type business model.

4.2.3 S-U interface-3

The S-U interface-3 is defined as the interface between supplier and user of electronic
modules.

This interface exists in both of the M-type and F-type business models.

4.3 Standardization areas

Figure 2 shows typical standardization areas in M-type and F-type business models. The
standardization area of S-U interface—-3 is described in Clause 5 and Clause 6 of this standard.
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The standardization area of S-U interface-2 shall be described by standards under the scope
of the F-type business model.

Standardization area
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Figure 2 — Standardization areas in M-type and F-type business models

5 Preferred ratings

5.1 General

This standard provides the minimum number of items for which ratings need to be specified in
sectional standards of electronic modules. Each sectional standard shall describe the
preferred values appropriate to the subfamily of the electronic modules involved.

A rating is a value which establishes preferred ranges of either capability or condition beyond
which damage to the electronic modules may occur. When typical values are required in these
standards, it shall be understood that they are intended as an engineering guidance and are

not guaranteed values for operation.
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5.2 Preferred operating temperature range

Table 1 provides a list of preferred values of upper and lower operating temperatures.

Table 1 — Preferred temperatures to be selected for temperature ranges (°C)

—-55 +40 +70 +125
~40 +45 +85 +150
=25 +55 +100
-10 +60 +105

5.3 Preferred rated voltage

The R10 series as specified in I1ISO 3 is preferred for the selection of rated voltage values.
The preferred values of rated voltages below 200 V are as follows:

1,0; 1,25; [1,5]; 1.,6; 2,0; 2,5; 3,15; [3,3]; 4,0; 5,0; 6,3; 8,0; 10,0; [12]

The values can be multiplied by 10", where n is a positive or a negative integer.

The preferred values of rated voltages equal to or higher than 200 V are as follows:

200, 250, 300, (315), 400, 500, 600, (630), 800, 1000

6 Tests and measuring methods

6.1 Standard atmospheric conditions
6.1.1 Standard atmospheric conditions for testing

Unless otherwise specified, all tests and measurements shall be made under the standard
atmospheric conditions for testing given in 5.3 of IEC 60068-1:

— temperature: 15 °C to 35 °C;
— relative humidity: 25 % to 75 %;
— air pressure: 86 kPa to 106 kPa.

Before measurement, the module shall be stored at the measuring temperature for a time
sufficient to allow the entire electronic module to reach the given temperature. The same
duration of time as is prescribed for recovery at the end of a test is normally sufficient for this
purpose.

When it is difficult to measure under standard atmospheric conditions, and when other
conditions are allowed in the relevant specification, the conditions used during the
measurement process shall be the ones stated in the test report.

In the event of dispute or where required, the referee conditions (as given in 6.1.2) shall be
applied. If conversion is necessary, the conditions of 6.1.3 shall be employed.

During measurement, the electronic module shall not be exposed to draughts, direct sunlight
or other influences likely to cause an error.

6.1.2 Referee conditions

For referee purposes, one of the standard atmospheric conditions for referee tests as given in
Table 2, and specified in 5.2 of IEC 60068-1, shall be selected:
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Table 2 — Referee conditions

Temperature Relative humidity Air pressure
“C % kPa
20 + 1 63 to 67 86 to 106
23 £ 1 48 to 52 86 to 106
25 + 1 48 to 52 86 to 106
27 £ 1 63 to 67 86 to 106

6.1.3 Reference conditions

For reference purposes, the standard atmospheric conditions given in 5.1 of IEC 60068-1
apply:

— temperature: 20 °C;
— air pressure: 101,3 kPa.

The temperature alone may be specified as the reference condition.

6.2 Electrical performance tests
6.2.1 General

This clause describes general precautions needed to carry out the electrical performance
tests of electronic modules.

Details of the test methods of electrical performances and special precautions for a particular
electronic module category are given in the relevant specification.

6.2.2 Protection of electronic modules and test equipment

The test conditions for all measurements shall be such that the extreme values applied to the
electronic module do not exceed the specified limiting values. It is recommended that the
electronic modules should not be inserted into or removed from a circuit while it is under test,
unless specifically allowed (e.g. hot plugging).

The output level of all the power supplies connected to the test circuit of modules shall be
clamped to a specified value to protect the electronic module from possible damage caused
by transient phenomena and surges during switching, adjustment and measurement.

6.2.3 Accuracy of measurement
6.2.3.1 Thermal equilibrium conditions

All electrical tests shall be conducted under thermal equilibrium conditions unless the
measurement is performed under pulse conditions, or unless otherwise specified. When test
conditions cause a significant change in duration of the characteristic being measured, means
.of compensation for such effects shall be specified; for example, the length of time that the
-electronic module shall be maintained at test conditions before making a measurement.

EThermaI equilibrium may be considered to have been achieved if doubling the time between
the application of power and the measurement causes no change in the indicated result within
the expected error.

6.2.3.2 Power supplies

The ripples of a power supply shall not affect the designated accuracy of the measurement.
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65.2.3.3 Circuit conditions

If low currents are measured, suitable precautions shall be taken to ensure that parasitic
circuit currents or external leakage currents are small compared with the current being
measured.

Care shall be taken to ensure that stray capacitance and inductance values have no effect on
the measurement result within the desired accuracy, or alternatively that the effect of stray
capacitance and inductance are taken into account in the result.

Care shall be taken to minimize spurious oscillations or distortions likely to affect the
accuracy of the measurement.

6.2.3.4 Lighting conditions

When a characteristic is known to be light sensitive, the effect of lighting conditions shall be
taken into account.

6.2.3.5 Measuring instruments

For any electronic module carrying large currents, separate current-carrying and voltage-
measuring contacts are recommended. When this is not possible, corrections may have to be
made to the measured values of inter-terminal voltage.

In addition, for high-current electronic modules, low residual inductance is essential.

The input and output waveforms of rectifying and converting circuits may be distorted from
sinusoidal. Conventional sinusoidal conversion factors are not applicable to distorted
waveforms, e.g. from average to r.m.s. or crest values. Such effects shall be considered in
the measuring process. Allowance shall be made for the voltage drop across current
measuring circuits and for the current taken by voltage measuring circuits, if these are
significant.

6.3 Mechanical performance tests
6.3.1 Robustness of terminations and integral mounting devices

This test evaluates the resistance of terminations or of the electrodes of electronic modules to
the stress applied during normal assembly or handling operations.

The relevant test given in Table 3 shall be applied to electronic modules in accordance with
IEC 60068-2-21, unless otherwise specified in the detail specification. The details of
applicable test methods and conditions shall be specified in the detail specification.
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Table 3 — Application

Test Type Component Mounted/not mounted
Ua; Tensile Leaded devices Not mounted
Ub Bending Leaded devices Not mounted
Uc Torsion Leaded devices Not mounted
Ud Torque Threaded stud or screw termination Not mounted
Ue, Bending Surface mounted devices Mounted
Ue: Pull/push Surface mounted devices Mounted
Ues Shear Surface mounted devices Mounted

6.3.2 Resistance to soldering heat

There are two types of resistance to soldering heat test for SMD, the solder bath method and
the reflow method, as specified in IEC 60068-2-58. Where applicable, details of the applicable
test methods and conditions shall be specified in the detail specification in accordance with
IEC 60068-2-58.

NOTE Drying and/or moisture scak should be carried out prior to the test of resistance to soldering heat for
electronic modules which contain plastic encapsulation, in accordance with IEC60749-201.

Solder bath and soldering iron methods are applicable to leaded modules for the test of
resistance to soldering heat. Details of the test methods and conditions shall be specified in
the detail specification in accordance with |IEC 60068-2-20.

6.3.3 Solderability

There are two types of solderability test for SMD, the solder bath method and the reflow
method, as specified in IEC 60068-2-58. Details of the test methods and conditions shall be
specified in the detail specification in accordance with |IEC 60068-2-58, unless otherwise
specified in the detail specification.

Solder bath, soldering iron and solder globule methods are applicable to leaded modules for
the test of solderability. Details of the test methods and conditions shall be specified in the
detail specification in accordance with IEC 60068-2-20.

6.3.4  Shock

This test is to evaluate the resistance of electronic modules to shock during transport or use;
the type of shock described is that which is relatively infrequent and non-repetitive.

Details of the test methods and conditions shall be specified in the detail specification in
accordance with [EC 60068-2-27.

6.3.5 Vibration (sinusoidal)

This test is to evaluate the resistance of electronic modules to harmonic vibration during
transport or use. The vibration of a harmonic pattern is generated primary by rotating,
pulsating or oscillating forces, such as occur in ships, aircraft, land vehicles, rotorcraft and
space applications, or are caused by machinery and seismic phenomena.

1 |EC 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
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Details of the test methods and conditions shall be specified in the detail specification in
accordance with IEC 60068-2-6.

6.3.6 Resistance to solvents

Many electronic modules mounted on printed boards are subjected to cleaning processes
using solvent. This test is applicable to the evaluation of the resistance of electronic modules
to solvents during cleaning.

Details of the test methods and conditions shall be specified in the detail specification in
accordance with [EC 60068-2-45.

6.4 Climatic performance tests
6.4.1 Dry heat

This test is to evaluate the ability of electronic modules for use or storage at high
temperatures. The high temperature load test shall be applied to evaluate the use at high
temperatures, and the high temperature storage test for high temperature storage.

MOTE These dry heat tests are not designed to assess a specimen’s ability to withstand or operate during
temperature variations. In this case, it would be necessary to use 6.4.4,

The dry heat tests are subdivided as follows:

a) Dry heat tests for non heat-dissipating specimens

— with sudden change of temperature, Ba,

— with gradual change of temperature, Bb;
b) Dry heat tests for heat-dissipating specimens

— with sudden change of temperature, Bc,

— with gradual change of temperature, Bd.

Details of the test methods and conditions shall be specified in the detail specification in
accordance with [IEC 60068-2-2.

6.4.2 Cold

This test is to evaluate the ability of electronic modules for use or storage at low temperatures.
The low temperature load test shall be applied to evaluate the use, and the low temperature
storage test for storage.

NOTE These cold tests are not designed to assess a specimen’'s ability to withstand or operate during
temperature variations. In this case, it would be necessary to use 6.4.4,

The cold tests are subdivided into follows:

a) Cold tests for non heat-dissipating specimens

— with sudden change of temperature, Aa,
— with gradual change of temperature, Ab;

b) Cold tests for heat-dissipating specimens
— with gradual change of temperature, Ad.

Details of the test methods and conditions shall be specified in the detail specification in
accordance with IEC 60068-2-1.
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6.4.3 Damp heat, steady state

This test is to evaluate the ability of electronic modules for use or storage under high relative
humidity.

Details of the test methods and conditions shall be specified in the detail specification in
accordance with |[EC 60068-2-78.

6.4.4 Change of temperature

This test is to evaluate the effect on electronic modules of a change of temperature or a
succession of changes of temperatures.

Test Na in IEC 60068-2-14 shall be applied to electronic modules. Details of the test methods
and conditions shall be specified in the detail specification in accordance with IEC 60068-2-14.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application 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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year Title EN/HD Year

IEC 60068 Series Environmental testing EN 60068-1 Series

IEC 60068-1 1988  Environmental testing - EN 60068-1" 1994
Part 1: General and guidance

IEC 60068-2-1 = Environmental testing - EN 60068-2-1 2007%
Part 2-1: Tests - Test A: Cold

IEC 60068-2-2 = Environmental testing - EN 60068-2-2 2007%
Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-6 2) Environmental testing - EN 60068-2-6 1995”
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)

IEC 60068-2-14 = Environmental testing - EN 60068-2-14 1999”
Part 2-14: Tests - Test N: Change of
temperature

IEC 60068-2-20 -2 Environmental testing - HD 323.2.2083  1988”
Part 2-20: Tests - Test T: Soldering

IEC 60068-2-21 2) Environmental testing - EN 60068-2-21 2006~
Part 2-21: Tests - Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27 -2 Environmental testing - EN 60068-2-27 1993”
Part 2-27: Tests - Test Ea and guidance:
Shock

IEC 60068-2-45 -2 Environmental testing - EN 60068-2-45 1992%
Part 2-45: Tests - Test Xa and guidance:
Immersion in cleaning solvents

|IEC 60068-2-58 2 Environmental testing - EN 60068-2-58 20047
Part 2-58: Tests - Test Td: Test methods for + corr. December 2004
solderability, resistance to dissolution of
metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60068-2-78 2 Environmental testing - EN 60068-2-78 20017

Part 2-78: Tests - Test Cab: Damp heat,
steady state

'Y EN 60068-1 includes corrigendum October 1988 + A1:1992 to IEC 60068-1.
2) Undated refetence.

3} Valid edition at date of issue.
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Publication Year Title EN/HD Year

SO 3 - Preferred numbers - Series of preferred - -
numbers
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