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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 42: Temperature and humidity storage

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 [forlinternational' useandYare’ 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.

International Standard IEC 60749-42 has been prepared by IEC technical committee 47:
Semiconductor devices.

This first edition is based on Japan Electronics and Information Technology Industries
Association, EIAJ ED-4701/100, Environmental and endurance test methods for
semiconductor devices, test method 103. It is used with permission of the copyright holder,
Japan Electronics and Information Technology Industries Association (JEITA).
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The text of this standard is based on the following documents:

FDIS Report on voting
47/2200/FDIS 47/2204/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.

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

A list of all parts in the IEC 60749 series, published under the general title Semiconductor
devices — Mechanical and climatic test methods, can be found on the IEC website.

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 for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 42: Temperature and humidity storage

1 Scope

This part of IEC 60749 provides a test method to evaluate the endurance of semiconductor
devices used in high temperature and high humidity environments.

This test method is used to evaluate the endurance against corrosion of the metallic
interconnection of chips of semiconductor devices contained in plastic moulded and other
types of packages. It is also used as a means of accelerating the leakage phenomena due to
the moisture penetration through the passivation film and as a pre-conditioning for various
kinds of tests.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for jts application/\For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

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

3 Test equipment

3.1 Capacity of the equipment

The chamber to be used in this test shall be capable of maintaining the test temperature and
humidity conditions specified in 4.3 throughout the test duration.

3.2 Materials and construction of the thermostatic/humidistatic chamber

The chamber shall be made of materials that do not deteriorate under high humidity
conditions. The design of the chamber shall prevent water condensed on the ceiling of the
chamber from dropping on the specimen.

3.3 Water to be used in the test
Water to be used in the tests shall be distilled water or deionised water, with a resistivity of

500 Om or more at 23 °C.

4 Procedure

4.1 Preconditioning

When the specimen is a plastic-moulded SMD, the moisture soaking and soldering heat stress
treatment specified in IEC 60749-20 shall be carried out before executing this test.
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4.2 Initial measurements

The initial measurements shall be carried out in accordance with the applicable procurement
document.

4.3 Tests
431 Inserting and removing specimens

The specimens shall be placed in the chamber at the high temperature and high humidity
conditions required by the applicable procurement document. When putting the specimen in
and out of the chamber, care shall be taken to ensure that water droplets not to adhere to the
specimen and that the specimen does not come into contact with any condensed water.

NOTE When a SMD is to be mounted on a jig for evaluation, the relevant conditions (board materials, size of the
land, soldering method, flux cleaning, etc.) are specified in the applicable procurement document.

4.3.2 Test conditions

The temperature and humidity conditions shall be selected from Table 1. Unless otherwise
required by the applicable procurement document, condition C shall be used. Where
Conditions D, E, and F are specified, the temperature shall be controlled from the start to the
end of the test and the humidity shall be controlled between temperature ramp-up and
temperature ramp-down, in accordance with the profile of Figure 1, unless otherwise specified
in the applicable procurement document. Care should be taken because failure modes
consisting of short-circuits (leaks)-between external leads through-plating metal, that do not
occur in the field, may occur-under 'condition C (temperature 85 °C, humidity 85 %), and
conditions D, E, and F (the unsaturated pressurized vapour test).

4.3.3 Test duration

The test duration shallberincaccordanceowitmTables1).exceptiwhendotherwise specified in the
applicable procurement document):dn (this/icase//‘acceleration and diffusion models that
estimate moisture exposure duration in the use conditions shall be documented and added to
the procurement document. Under conditions D, E, and F, the time count shall be started
when the vapour pressure and temperature stabilise as shown in Figure 1.

Table 1 — Temperature and humidity storage test conditions

Test condition Temperature Humidity Test duration Vapor pressure?
°C % h Pa

A 40+ 2 90 + 5 8000 "5y 7,4 % 10°
B 60 + 2 90 + 5 4000 'S} 1,9 x 104
c 85 + 2 85+ 5 1000 53 5,0 x 104
D 110+ 2 85+5 264+08 1,2 x 10%

+4 5
E 120+ 2 85+5 168 1,7 x 10
F 130+ 2 85+5 96+02 2,3 x 10°

a8 Reference value
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Figure 11— Unsaturated pressurized vapour test:conditions profile

4.3.4 Post treatment

After completion of the test and confirmation that the interior of the chamber has returned
approximately to the specified temperature and humidity profile, the specimen shall be
removed from the chamber and left at room temperature. The specimens shall be maintained
at room ambient, for between 2 h and the completion of the electrical test.

Under conditions D, E, and F, special care shall be taken when handling the specimen after
finishing the test, because failure modes different from those ones of the tests may occur due
to condensation, sudden changes in the temperature and pressure, and other relevant factors.

4.3.5 End-point measurement

The end-point measurements shall be carried out according to the applicable procurement
document.

These measurements shall be carried out within 48 h at room ambient after the completion of
the tests, except when otherwise specified in the applicable procurement document.

NOTE Where completion of the end point measurement is expected to exceed 48 h, the moisture loss can be
reduced by placing the device in a moisture barrier bag sealed in ambient air without vacuum or desiccant within
6 h after removal from the test chamber.

5 Failure criteria

A device will be considered to have failed if parametric limits are exceeded, or if functionality
cannot be demonstrated under nominal and worst-case conditions, as specified in the relevant
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specification or data sheet. Electrical failures due to external package damage which are an
artefact of the test method shall be excluded from the failure classification.

6 Information to be given in applicable procurement document

a) initial measurements (see 4.2);

b) test condition (other than as specified) (see 4.3.2);

c) test duration (other than as specified) (see 4.3.3);

d) post treatment (other than as specified) (see 4.3.4);

e) end-point measurements (other than as specified) (see 4.3.5);

f) storage conditions (other than as specified) (see 4.3.5).
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