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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONICS ASSEMBLY TECHNOLOGY -
ELECTRONIC MODULES

FOREWORD

IEC 2007

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

9)

Internatignal _Standard IEC 62421 has been prepared by IEC technical comm
Electronitsassembly technology.

this engl and in addi r activities, IEC publishes International Standards, Technical Spq
Techniqal Publicly Available Specifications (PAS) and Guides (hereafter referred 't

with the International Organization for Standardization (ISO) in accordance with_coenditions det
agreemlent between the two organizations.
The forfnal decisions or agreements of IEC on technical matters express, as nearly as possible, an iy

transpafently to the maximum extent possible in their national and regional publications. Any
betweep any IEC Publication and the corresponding national or regional publication shall be clearly
the lattgr.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsil
equipmpnt declared to be in conformity with an IEC-Publication.

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

No liabllity shall attach to IEC or its directors, employees, servants or agents including individual 4
membefs of its technical committees andJIEC National Committees for any personal injury, property
other damage of any nature whatsoever, whether direct or indirect, or for costs (including lega
expensges arising out of the publication, use of, or reliance upon, this IEC Publication or any
Publicafions.

Attentign is drawn to the Normative references cited in this publication. Use of the referenced puj
indispepsable for the correct application of this publication.

Attentign is drawn tosthe possibility that some of the elements of this IEC Publication may be theg
patent lights. IEC shall'not be held responsible for identifying any or all such patent rights.
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fees) and
other IEC

lications is

subject of

ittee 91:

This bilingual version (2014-03) corresponds to the monolingual English version, published in
2007-08.

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

FDIS Report on voting
91/689/FDIS 91/722/RVD

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

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.
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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 sta partners,
and related areas of standardization of electronic modules. In addition a generic¢'\sgt of test
method i$ provided.

2 Normative references

The following referenced documents are indispensable for the application of this dpcument.
For dated references, only the edition cited applies. For undated.feferences, the latept edition
of the referenced document (including any amendments) applies.

IEC 60048 (all parts), Environmental testing

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
IEC 600648-2-1: Environmental Testing — Part 21> Tests — Test A: Cold
IEC 6004G8-2-2: 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 6004G8-2-14: Environmental tésting — Part 2-14: Tests — Test N: Change of temperature
IEC 60068-2-20: Enviropnmental testing — Part 2-20: Tests — Test T: Soldering

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

IEC 60088<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 fnodules may be categorized by signal interface, for example:

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

— opto-elg¢ctronic module: a module which has an optoelectronic interface

— sensor module: a module which can input physical information

— actuatof module: a module which could output physical information

3.2
coplanatity
distance jin height between the lowest and highest leads of terminals when the module is in its
seating plane

3.3
operating temperature range
range of the ambient temperature at which an.glectronic module may be used continyously

3.4
storage temperature range
range of the ambient temperature at-wWhich 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
continuoyisly to an electronic module at any temperature within the operating tempperature
range

4 Business,model and interface between supplier and user

4.1 Business model (see Figure T and Figure 2)
411 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.

Business chain and models

E-Type M-Type F-Type
(OEM) (module (Fabless)
manufacturer)
R 2
|
i v
< — Design Design
faterial v v
1 < Substrate Substrate
and manufacturing manufacturing
parts ¢ ¢
- Assembly Assembly
supply o
s
< v v
E Test Test
=
O R T\ T
L » . Packaging~ | ' Packaging
i | i | S-U Interface 2
Equipment Supply to user Supply to user
production
S-U interface 3
v
A 4 y
User Equipment Equipment
production production
IEC 1688/07

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 eldctronic modules.

NOTE Ceftain designs or manufacturing processes may be subcontracted under the responsibjlity of fhe module
manufacturer.

4.1.4 F-type business model

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

In this cgse, S-U interfaces are found between the designer (fabless) and the mandfacturers
(ODM - foundries) of electronic modules, between the supplier and the user of g¢lectronic
modules,| and also between the suppliers of matetials/parts and the supplier of glectronic
modules.

NOTE Mofe complex allotment of business may existyin the F-type business model. When sectional st@ndards for
F-type business model are developed, details of the\interface should be defined in them.

4.2 S-U interface (see Figure 1)
4.21 5-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 intefface exists)on all the E-type, M-type and F-type business models.

4.2.2 5-U interface-2

The S-U inferface—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

User M-type F-type
¢ business model business model

Output/input

Test methods

Outline and

dimensions
Circuit requirements

v

Activity 1 D?Ve'_ft’%'_“e"t of usiness
circul lagram domain

¢ of

Oulput/ Circuit design supplier
ut Business q

v Domain of \Q

-.--|Btandardizatio
|| area of S-U
| interface-3

Realization of \
structure Module s\Q
Selection and
Actiyity 2 development of Manufq&@‘er
assembly and
interconnection $

technology and X Q)
materials A\

v xO

Output/ Inner E Standardization
inbut STRUCTURE - area of S-U_{_pp-
design C interface-2

v

ActiVity 3 Manufacturing

v

O\Electronic
Output \; modules

IEC 1689/07
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 PrLferred rated voltage

The R10|series as specified in ISO 3 is preferred for the selection of rated voltagge 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 valugs can be multiplied by 10", where n is a positive or a negative integer.

The pref¢rred 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 Testls and measuring methods

6.1 Standard atmospheric conditions
6.1.1 tandard atmospheric conditions for testing

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

— tempgrature: 15 °C\to'35 °C;
— relatiye humidity: 25.% to 75 %;
— air prgssure: 86 kPa to 106 kPa.

Before measurement, the module shall be stored at the measuring temperature for a time
sufficient| to afllow the entire electronic module to reach the given temperature. Tlhe same
duration pf timeé as is prescribed for recovery at the end of a test is normally sufficieft 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

Reference conditions

For refelence purposes, the standard atmospheric conditions given in 5.1 of dEG

apply:

— tempgrature: 20 °C;

— air prgssure: 101,3 kPa.

The temgerature alone may be specified as the reference condition,

6.2 EI
6.2.1

ectrical performance tests

General

This clause describes general precautions needed to.carry out the electrical performg
tests of dlectronic modules.

Details of the test methods of electrical perfofmances and special precautions for a

electroni

6.2.2

The test
electroni
electroni

c module category are given in therélevant specification.

Protection of electronic modules and test equipment

conditions for all meas(rements shall be such that the extreme values appl
t module do not exceed the specified limiting values. It is recommended

unless specifically allowed.(e.g. hot plugging).

The outplut level of)all the power supplies connected to the test circuit of modules

clamped
by transi

6.2.3
6.2.3.1

to a spécified value to protect the electronic module from possible damag

60068-1

nce

barticular

ed to the
that the

L modules should _noet*be inserted into or removed from a circuit while it is upder test,

shall be
P caused

nt phenomena and surges during switching, adjustment and measurement.
mea.r_mgasurement

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.

Thermal 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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6.2.3.3

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

When a
taken int

6.2.3.5
For any

measurin
made to

In additia

Lighting conditions

Characteristic is known to be light sensitive, the effect of lighting conditiong
b account.

Measuring instruments
electronic module carrying large currents, separate current-carrying and

g contacts are recommended. When this is not possible, corrections may h
he measured values of inter-terminal voltage.

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

The inpuf and output waveforms of rectifying and»,converting circuits may be disto

sinusoids

I. Conventional sinusoidal conversion" factors are not applicable to

shall be

voltage-
hve to be

ted from
distorted

wavefornps, e.g. from average to r.m.s. or crest values. Such effects shall be congidered in

the mea
measurin
significarn

suring process. Allowance shalle made for the voltage drop acrosg
g circuits and for the current taken by voltage measuring circuits, if t
t.

6.3 Mechanical performance tests

6.3.1

This test
the stres

The rele
IEC 6006

Robustness of terminations and integral mounting devices

evaluates the resistance of terminations or of the electrodes of electronic m
5 applied during normal assembly or handling operations.

ant testgiven in Table 3 shall be applied to electronic modules in accord
8-2421, unless otherwise specified in the detail specification. The

applicabl

current
nese are

pdules to

nce with
etails of

o\tést methods and conditions shall be specified in the detail specification.
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Test Type Component Mounted/not mounted
Uay 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 ar¢ two types of resistance to soldering heat test for SMD, the solder bath mgthod and
the reflo method, as specified in IEC 60068-2-58. Where applicable, ‘'details of the gpplicable
test methods and conditions shall be specified in the detail specification in accordance with
IEC 600G8-2-58.
NOTE Drying and/or moisture soak should be carried out prior to thestest of resistance to solderifg heat for
electronic modules which contain plastic encapsulation, in accordance,with IEC 60749-201.
Solder bpth 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 spgcified in
the detail specification in accordance with IEC 60068-2-20.
6.3.3 Bolderability
There arg two types of solderability test for SMD, the solder bath method and tlhe reflow
method, ps specified in IEC 60068-2-568. Details of the test methods and conditiond shall be
specified| in the detail specification” in accordance with IEC 60068-2-58, unless o¢therwise
specified|in the detail specification.

Solder bath, soldering iron and solder globule methods are applicable to leaded mg

the test

detail specification intaccordance with IEC 60068-2-20.

6.3.4

This test

pf solderability’ Details of the test methods and conditions shall be specifi

Shock

is\fo evaluate the resistance of electronic modules to shock during transpo

dules for
ed in the

't or use;

the type

el ! 1l 1 el n [ o Il . " Il .
F'STIUCR UTSUTTOTCU TS INdl WITICTT TS TTCIAUIVETY TTHTTYUTTIU AaTTU TTUTISTTPCTLILIVE.

Details of the test methods and conditions shall be specified in the detail specification in

accordan

6.3.5

ce with IEC 60068-2-27.

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 ap

1

plications, or are caused by machinery and seismic phenomena.

encapsulated SMDs to the combined effect of moisture and soldering heat

IEC 60749-20: Semiconductor devices — Mechanical and climatic test methods — Part 20: Resistance of plastic-
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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 IEC 60068-2-45.

6.4
6.4.1

Climatieperformance-tests

Dry heat

This tesf is to evaluate the ability of electronic modules for use or'“storage
temperatlres. The high temperature load test shall be applied to evaluate the us
temperatlres, and the high temperature storage test for high temperature storage.

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

The dry Reat 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 df the test methods \and conditions shall be specified in the detail specif
accordance with IEC 6006832-2.

6.4.2

Cold

This test|is to evaluate the ability of electronic modules for use or storage at low tem

The low

storage testfor storage.

at high
b at high

ate during

cation in

beratures.

emperature load test shall be applied to evaluate the use, and the low temperature

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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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 IEC 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
and con

J

n IEC 60068-2-14 shall be applied to electronic modules. Details of the test
itions shall be specified in the detail specification in accordance with IEC-60

methods
068-2-14.



https://iecnorm.com/api/?name=7974adbd878d44ac6d02a02970cc415a



https://iecnorm.com/api/?name=7974adbd878d44ac6d02a02970cc415a

-18 — IEC 62421:2007 © IEC 2007

SOMMAIRE

AV ANT-PROP O S ... ettt e et e e e e e e e e e e e e e e anns 20
1 Domaine d'application et objet.......coo i 22
2 REfEreNCES NOIMALIVES . uuiii e e ees 22
3 Termes et defiNitioNS ... i 23
4  Modéle commercial et interface entre fournisseur et utilisateur.......................... 23
4.1 Modéle commercial (voir Figure 1 et Figure 2) ........cooooiiiiiiiiiiee, 23
4.1.1 GNEIAlITES .. i 23
4.1.2 Modele commercial de type E....ccovviiiiiiiiiee A b 25
4.1.3 Modéle commercial de type M ... i 25
4.1.4 Modéle commercial de type F ... bt 25
4.2 Interface F-U (voir la Figure 1) ....ccccoooiiiiiiiiiiiiiieeeeen S 25
421 Interface —1 F-U ... O 25
4.2.2 Interface—2 F-U ..o 25
4.2.3 Interface—3 F-U ... lS i 25
4.3 Secteurs de normalisation..........ccooiiiiiii b, 26
5  Cargctéristiques assignées préférentielles..........cooco 8 b 26
5.1 Généralites ......oooeveiiiiiii S b 26
5.2 Gamme préférentielle de température defonctionnement ..................... ] 27
5.3 Tension assignée préférentielle .......c.. i 27
6 Essaqis et méthodes de mesures ... ... 0 i b, 27
6.1 Conditions atmosphériques NorMales.........cocceeviiiiiiiiiiiiiicieieeieeeeee b, 27
6.1.1 Conditions atmosphériques normales pour les essais..........f......... 27
6.1.2 Conditions d’arbitrage.........coooeiiiiiiii b 28
6.1.3 Conditions(de référence..........ccooeoveiiiiniiiiiiieiiieieeee b 28
6.2 Essais de performantce électriques..........oooviiiiiiiiiii 28
6.2.1 GENBIralitesS ... b 28

6.2.2 Rrotection des modules électroniques et de I’équipement
A ESSAI..eiiiii i b 28
6.2.3 Précision des mesures.........cccooiiiiiiiiiiiiiiiieeeeeeee b 29
6.3 Essais de performances meécaniques .........ccoeeveeiiiieiiieiieieieeeeeeeeee e, 30

6.3.1 Robustesse des sorties et des dispositifs de montage

TgTeo] o oTo] == TP T 30
6-3-2 Résistanrceatachaleurdebrasage—r— . 30
6.3.3 Brasabilit€ ... 30
6.3.4 OGS o i 31
6.3.5 Vibrations (sinusoidales) .......cccoiiiiiiiiii 31
6.3.6 Résistance aux solvants ..o, 31
6.4 Essais de performances climatiqQues .........ccoviiiiiiiiiiii e 31
6.4.1 Chaleur SEChe ..., 31
6.4.2 o o N 32
6.4.3 Chaleur humide, essai CoNtinU.........ccoooiiiiiiiiiii e, 32
6.4.4 Variations de température...........oooi i 32
Figure 1 — Interfaces F-U dans chaque modéle commercial ........c..ccoooeiiiiiiiiiiiiii 24
Figure 2 — Secteurs de normalisation pour les modéles commerciaux de types Fet M.......... 26


https://iecnorm.com/api/?name=7974adbd878d44ac6d02a02970cc415a

IEC 62421:2007 © IEC 2007 -19 -

Tableau 1 — Températures préférentielles devant étre sélectionnées pour les plages de

températures (°C)

Tableau 2 — Conditions d’arbitrage ..........coooiiiii

Tableau 3 — ApPPliCatioN ... e



https://iecnorm.com/api/?name=7974adbd878d44ac6d02a02970cc415a

-20 - IEC 62421:2007 © IEC 2007

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

TECHNIQUES D'ASSEMBLAGE DES COMPOSANTS ELECTRONIQUES -

MODULES ELECTRONIQUES

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEIl) est une organisation mondiale de normalisation
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). La CEIl a
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les

2)

3)

4)

5)

6)
7)

8)

9)

domain
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ible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux|
résentés dans chaque comité d’études.

lications CEIl se présentent sous la forme de recommandations finternationales et elles sg
telles par les Comités nationaux de la CEl. Tous les efforts raisgnnables sont entrepris afin
b de I'exactitude du contenu technique de ses publications; |1a,CEIl ne peut pas étre tenue r
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responsabilité ne doit étre impuiee a la CEIl, a ses administrateurs, employés, au
hires, y compris ses experts particuliers et les membres de ses comités d'études et dg
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La présente version bilingue (2014-03) correspond a la version anglaise monolingue publiée
en 2007-08.

Le texte anglais de cette norme est issu des documents 91/689/FDIS et 91/722/RVD.

Le rapport de vote 91/722/RVD donne toute information sur le vote ayant abouti a
I’approbation de cette norme.

La version frangaise de cette norme n’a pas été soumise au vote.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
maintenance indiquée sur le site web de la CEl sous "http://webstore.iec.ch" dans les
données relatives a la publication recherchée. A cette date, la publication sera

* reconduite;

* supprimée;

* remplacée par une édition révisée, ou
* amendée.
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TECHNIQUES D'ASSEMBLAGE DES COMPOSANTS ELECTRONIQUES -

1 Dom

MODULES ELECTRONIQUES

aine d'application et objet

La présente Norme Internationale consiste en une norme générique relative aux modules
électroniques sur laquelle sont fondées les normes intermédiaires associées.

La prés
partenair
électroni

s commerciaux, et les domaines concernés par la normalisation des
ues. De plus une série de méthode d’essai générique est fournie.

entre les

modules

présent
férences

e

ibrations

2 Réfdrences normatives

Les docliments de référence suivants sont indispensables pour™ |'application du
documenit. Pour les références datées, seule I'édition citée s’applique. Pour les rg
non datéges, la derniére édition du document de référence s’applique (y compris les ¢ventuels
amendenpents).

CEI 60048 (toutes les parties), Essais d'environnement

CEI 60068-1:1988, Essais d'environnement — Partie, 1: Généralités et guide

CEI 60048-2-1: Essais d'environnement — Partie 2-1: Essais — Essai A: Froid

CEI 60068-2-2: Essais d'environnement= Partie 2-2: Essais - Essais B: Chaleur séchH
CEI 60068-2-6: Essais d'envirohneément — Partie 2-6: Essais — Essai Fc: \
(sinusoidales)

CEI 60068-2-14: Essais.d'environnement — Partie 2-14: Essais — Essai N: Varig

températ
CEI 6006

CEI 6006

ire
8-2-20: Essais d'environnement — Partie 2-20: Essais — Essai T: Brasage

8-2-21: Essais d'environnement — Partie 2-21: Essais — Essai U: Robust

tions de

psse des

sorties el

des dispositifs de montage incorporés

CEI 60068-2-27: Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

CEI 60068-2-45: Essais d'environnement — Partie 2-45: Essais — Essai XA et guide:

Immersio

n dans les solvants de nettoyage

CEl 60068-2-58: Essais d'environnement — Partie 2-58: Essais — Essai Td: Méthodes d’essai
de la soudabilité, résistance de la métallisation a la dissolution et résistance a la chaleur de
brasage des composants pour montage en surface (CMS)

CEl 60068-2-78: Essais d'environnement — Partie 2-78: Essais — Essai Cab: Chaleur humide,
essai continu

ISO 3: Nombres normaux — Séries de nombres normaux
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans la CEI 60068,
ainsi que les suivants, s'appliquent.

3.1

module électronique

un bloc fonctionnel qui contient des éléments électroniques individuels et/ou des boitiers
électroniques, qui doit étre utilisé dans un assemblage d’un niveau immédiatement supérieur

NOTE Un module individuel possédant une fonction spécifique a I'application incluant les éléments électroniques,
optoélectroniques, mécaniques ou d’autres éléments. Généralement le module fournit la protection de ses
éléments et de ses boitiers, afin d’assurer le niveau de fiabilité requis.

Les modulgs électroniques peuvent étre classés par interface de signal, par exemple:
— module|cablé: module qui ne posséde que des interfaces électriques (la majorité des modules\actuell)
— module|sans fil: module qui posséde une interface sans fil

— module|optoélectronique: module qui posséde une interface optoélectronique
— module|avec capteur: module qui peut recueillir une information physique

— module|avec organe de commande: module qui peut délivrer une information physique

3.2
coplanaiité
distance [en hauteur entre les bornes ou les sorties les pldsybasses et les plus hautep lorsque
le modulg se trouve sur ses plans d’appui

3.3
gamme de températures de fonctionnement
gamme (le températures ambiantes a laquellé un module électronique peut étre utilisé
continuellement

3.4
gamme de températures de stockage

gamme {e températures ambiantés a laquelle un module électronique peut é
continuellement

—

e stocké

3.5
tension assignée
tension continue maximale ou valeur efficace de la tension alternative qui peut étre dppliquée
continuellement a~tn module électronique a n’importe quelle température comprisg dans la
plage de[températures de fonctionnement

4 Mod

4.1 Modéle commercial (voir Figure 1 et Figure 2)
411 Généralités

Les modeéles commerciaux de la fabrication des modules électroniques sont classés en trois
types (Voir la Figure 1):

- type E;

- type M;

— modéles commerciaux de type F.

Un fournisseur de matériau/de pieces se situe a une extrémité de la chaine commerciale du
point de vue d'un fournisseur de module électronique. Un utilisateur de modules électroniques
se situe a l'autre extrémité de la chaine.
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Les points qui doivent étre spécifiés dans les normes des modules électroniques dépendent
du modele commercial dans lequel le module correspondant est classé.

Les points qui doivent étre normalisés dépendent essentiellement des relations entre les
fournisseurs et les utilisateurs (Interface F-U "S-U Interface"). De plus, l'interface F-U dépend
du modele commercial.

L'interface F-U représentant la relation entre les fournisseurs et les utilisateurs doit étre
mentionnée dans le domaine d'application d’une norme d’'un module électronique.

Chaine commerciale et modéles commerciaux

Type E Type M Type F
(OEM) (fabricant du (Sans using)
module )

-~/ Utilis |+

H v v
<+ — | Conception Conception
Hournitu
re v v
de 1 > Fabrication Fabrication
matéria de substrat de substrat
) ! !
et NN Assemblage Assemblage
de o
piéces -
> ! 7
£ Essai Essai
3
§ ! J
L > i Emballage i i Emballage i
: i : i Interface 2 F-U
Production Fourniture a Fourniture a
d'équipement ['utilisateur I'utilisateur
Interface 3 F-U
v
A\ 4 A\ 4
Utilisateur Production Production
d'équipement d'équipement

IEC 1688/07

NOTE Interface F-U: Interface entre fournisseur et utilisateur.

Figure 1 — Interfaces F-U dans chaque modéle commercial
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4.1.2 Modéle commercial de type E

L'utilisateur des modules électroniques est également le fournisseur des modules
électroniques. (Les modules sont congus, fabriqués et utilisés au sein de la méme entreprise.)

Une interface F-U existe seulement entre le fournisseur de matériaux/ piéces et le fournisseur
de modules électroniques.

NOTE Certains processus de conception de fabrication peuvent étre sous-traités sous la responsabilité du
fabricant.

4.1.3 Modéle commercial de type M

Le fournisseur des modules électroniques congoit, fabrique et fournit les ,mpdules a
['utilisatepr.

Une Intefface F-U existe entre le fournisseur et 'utilisateur des modules €lectroniques. Une
interface|F-U supplémentaire peut également exister entre les fournisselirs’de matériaux/ de
piéces et|le fournisseur de modules électroniques

NOTE Ceftaines conceptions ou certains processus de fabrication pebGyent étre sous-traité$ sous la
responsabilité du fabricant de modules.

4.1.4 Modéle commercial de type F

Le fournisseur (sans unité de fabrication) de modules électroniques congoit et fgurnit les
modules |a I'utilisateur. La conception finale et la fabrication ont lieu chez un ou plusieurs
sous-traifants spécialisés (fournisseur de concépts d'origine (ou ODM, Original Design
Manufacturer) - fonderies).

Dans ce [cas, on trouve des Interfaces F-U“entre le concepteur (sans unité de fabri¢ation) et
les fabrigants (ODM - fonderies) de modules électroniques, entre le fournisseur et I'ytilisateur
de modules électroniques et également entre les fournisseurs de matériaux/de piéces et le
fournissejur de modules électroniques.

NOTE Dep affectations plus complexes d'activités commerciales peuvent exister dans le modele conjmercial de
type F. Lorsque des normes intermeédiaires pour le modéle commercial de type F-type business sont éJaborées, il
convient qy'elles définissent des_détails de I'interface.

4.2 Inferface F-U) (Voir la Figure 1)
4.2.1 nterface™—1 F-U

L’interfade=~4, F-U est définie comme étant l'interface entre le fournisseur de |modules
électroniquesette fourntsseurdematériautde pieces:

Cette interface existe sur tous les modéles commerciaux de types E, M et F.

4.2.2 Interface-2 F-U

L'interface—2 F-U est définie comme étant l'interface entre le concepteur (sans unité de
fabrication) et les fabricants (ODM - fonderies) de modules électroniques.

On trouve uniquement cette interface dans le modéle commercial de type F.

4.2.3 Interface-3 F-U

L’interface—3 F-U est définie comme étant I'interface entre le fournisseur et l'utilisateur de
modules électroniques.
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Cette interface existe sur les modéles commerciaux de type M et F.

4.3

Secteurs de normalisation

La Figure 2 représente les secteurs de normalisation typiques pour les modéles commerciaux
de types F et M. Le secteur de normalisation de l'interface—3 F-U est décrit dans I'Article 5 et
I'Article 6 de la présente norme. Le secteur de normalisation de l'interface—-2 F-U doit étre
décrit dans le domaine d'application du modéle commercial de type F.

Secteturdenormalisatien—

Utilisateur

Sortig/entrée

Type M
Modéle commercial

Méthodes d’essais
Dessin d'encombrement
et dimensions
Exigences relatives aux
circuits

Actiyité 1

Sortie/

enfrée

Actiyité 2

Sortie/

enfree

Actiyité.3

v

Elaboration du
schéma de circuit

v

Conception
du circuit

v

Réalisation de
structure
Sélection et
développement
des technologies,
d'interconnexion
et d'assemblage
et des matériaux

b Fabricant
b

"

CTURE

nterne
nception

v

Fabrication

.Daﬁai ne

“&mmercial du

de module

Secteur de

normalisationde
I'interface=3 F-U

Secteur de

normalisation de
I'interface-2 F-U|

Type F
Modele commercial

Domainel
commerciall
du
fournisseur

Sortie

v

Modules
électroniques
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Figure 2 — Secteurs de normalisation pour les modéles commerciaux de types F et M

5 Caractéristiques assignées préférentielles

5.1

Généralités

La présente norme fournit le nombre minimal d'éléments pour lesquels les caractéristiques
assignées doivent étre spécifiées dans les normes intermédiaires des modules électroniques.


https://iecnorm.com/api/?name=7974adbd878d44ac6d02a02970cc415a

	English 
	CONTENTS
	FOREWORD
	1 Scope and object
	2 Normative references
	3 Terms and definitions
	4 Business model and interface between supplier and user
	4.1 Business model (see Figure 1 and Figure 2)
	4.1.1 General
	4.1.2 E-type business model
	4.1.3 M-type business model
	4.1.4 F-type business model

	4.2 S-U interface (see Figure 1)
	4.2.1 S-U interface –1
	4.2.2 S-U interface–2
	4.2.3 S-U interface–3

	4.3 Standardization areas

	5 Preferred ratings
	5.1 General
	5.2 Preferred operating temperature range
	5.3 Preferred rated voltage

	6 Tests and measuring methods
	6.1 Standard atmospheric conditions
	6.1.1 Standard atmospheric conditions for testing
	6.1.2 Referee conditions
	6.1.3 Reference conditions

	6.2 Electrical performance tests
	6.2.1 General
	6.2.2 Protection of electronic modules and test equipment
	6.2.3 Accuracy of measurement

	6.3 Mechanical performance tests
	6.3.1 Robustness of terminations and integral mounting devices 
	6.3.2 Resistance to soldering heat
	6.3.3 Solderability
	6.3.4 Shock
	6.3.5 Vibration (sinusoidal)
	6.3.6 Resistance to solvents

	6.4 Climatic performance tests
	6.4.1 Dry heat
	6.4.2 Cold
	6.4.3 Damp heat, steady state
	6.4.4 Change of temperature


	Figures
	Figure 1 – S-U interfaces in each business model
	Figure 2 – Standardization areas in M-type and F-type business models

	Tables
	Table 1 – Preferred temperatures to be selected for temperature ranges (°C)
	Table 2 – Referee conditions
	Table 3 – Application


	Français
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d'application et objet
	2 Références normatives
	3 Termes et définitions
	4 Modèle commercial et interface entre fournisseur et utilisateur
	4.1 Modèle commercial (voir Figure 1 et Figure 2)
	4.1.1 Généralités
	4.1.2 Modèle commercial de type E
	4.1.3 Modèle commercial de type M
	4.1.4 Modèle commercial de type F

	4.2 Interface F-U (voir la Figure 1)
	4.2.1 Interface –1 F-U
	4.2.2 Interface–2 F-U
	4.2.3 Interface–3 F-U

	4.3 Secteurs de normalisation

	5 Caractéristiques assignées préférentielles
	5.1 Généralités
	5.2 Gamme préférentielle de températures de fonctionnement
	5.3 Tension assignée préférentielle

	6 Essais et méthodes de mesures
	6.1 Conditions atmosphériques normales
	6.1.1 Conditions atmosphériques normales pour les essais
	6.1.2 Conditions d’arbitrage
	6.1.3 Conditions de référence

	6.2 Essais de performance électriques
	6.2.1 Généralités
	6.2.2 Protection des modules électroniques et de l’équipement d’essai
	6.2.3 Précision des mesures

	6.3 Essais de performances mécaniques
	6.3.1 Robustesse des sorties et des dispositifs de montage incorporés 
	6.3.2 Résistance à la chaleur de brasage
	6.3.3 Brasabilité
	6.3.4 Chocs
	6.3.5 Vibrations (sinusoïdales)
	6.3.6 Résistance aux solvants

	6.4 Essais de performances climatiques
	6.4.1 Chaleur sèche
	6.4.2 Froid
	6.4.3 Chaleur humide, essai continu
	6.4.4 Variations de température


	Figures
	Figure 1 – Interfaces F-U dans chaque modèle commercial
	Figure 2 – Secteurs de normalisation pour les modèles commerciaux de types F et M

	Tableaux
	Tableau 1 – Températures préférentielles devant être sélectionnées pour les plages de températures (°C)
	Tableau 2 – Conditions d’arbitrage
	Tableau 3 – Application





