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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 6: Storage at high temperature

FOREWORD

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.

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.

IEC Publications have jthe'form of fecommendations forlinternational' useand‘are’ accepted by IEC National
Committees in that sense. While 'all reasonable’efforts*are made to-ensure‘that the technical content of IEC
Publications is accurate, IEC cannot ,be held responsible, for, the way in which they are used or for any
misinterpretation by any end user.

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.

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.

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

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.

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.

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 60749-6 has been prepared by IEC technical committee 47:
Semiconductor devices.

This second edition cancels and replaces the first edition published in 2002. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) additional test conditions;

b) clarification of the applicability of test conditions.
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This bilingual version (2019-09) corresponds to the monolingual English version, published in
2017-03.

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

FDIS Report on voting
47/2347/FDIS 47/2372/RVD

Full information on the voting for the approval of this International 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.
This document 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 titte Semiconductor
devices — Mechanical and climatic test methods, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition,-or

e amended.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 6: Storage at high temperature

1 Scope

The purpose of this part of IEC 60749 is to test and determine the effect on all solid state
electronic devices of storage at elevated temperature without electrical stress applied. This
test is typically used to determine the effects of time and temperature, under storage
conditions, for thermally activated failure methods and time-to-failure of solid state electronic
devices, including non-volatile memory devices (data-retention failure mechanisms). This test
is considered non-destructive but should preferably be used for device qualification. If such
devices are used for delivery, the effects of this highly accelerated stress test will need to be
evaluated.

Thermally activated failure mechanisms are modelled using the Arrhenius equation for
acceleration, and guidance on the selection of test temperatures and durations can be found
in IEC 60749-43.

2 Normative references

There are no normative references in this document.

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

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

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

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

4 Test apparatus

The controlled temperature chamber required for this test shall be capable of maintaining the
test temperature within the tolerances specified in Table 1. Electrical equipment shall be
capable of performing the appropriate measurements for the devices being tested, including
writing and verifying the required data retention pattern(s) for non-volatile memories.

5 Procedure

5.1 Test conditions

The devices under test (DUT) shall be subject to continuous storage (except when there is a
requirement in the applicable procurement document to return the DUTs to room ambient for
interim electrical measurements) at one of the temperatures specified in Table 1. Qualification

and reliability monitoring test conditions typically require a test duration of 1 000 °C ;24 at test
temperature B of Table 1. Other test conditions can be used as appropriate.
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Caution should be exercised when selecting an accelerating test condition since the
accelerated temperature may exceed the capabilities of the device and materials, thereby
inducing (overstress) failures that would not occur under normal use conditions. As a
minimum, the following items should be taken into consideration.

1) the maximum rated storage temperature Tstg»

2) the melting point and degradation of metals present, especially solder;

max;

3) the temperature limitations of silicon devices; for example, charge loss in non-volatile
memories;

4) package degradation (e.g. glass transition temperature and thermal stability of any
polymeric materials;

5) moisture rating of the package (see IEC 60749-20).

Table 1 — High temperature storage conditions

Condition Temperature

+10

oCO

125
150
175
200
250
300

MmM|mMm{O|O|W|>

5.2 Measurements

Unless otherwise specified, interim“and final electrical 'measurements shall be completed
within 168 h after removal of the devices from the specified test conditions. Intermediate
measurements are optional unless otherwise specified. The time window need not be met if
verification data for a given technology is provided. If the final readpoint time window is
exceeded then the units may be restressed for the same amount of time that the window is
exceeded. For non-volatile memories, the data specified data retention pattern shall be
written initially, and then subsequently verified without re-writing.

The electrical measurements shall consist of parametric and functional tests specified in the
applicable procurement document.

NOTE |If interim measurements are considered necessary they can be chosen from:

+12

+8 +8
24h 48h 96h , 168h .~ 500h .

5.3 Failure crieria

A device will be considered a high temperature storage failure if parametric limits are
exceeded, or if functionality cannot be demonstrated under nominal and worst-case
conditions, specified in the relevant procurement document. For non-volatile memories, the
specified data retention pattern shall be verified before and after storage. A margin test may
be used to detect data retention degradation.

Mechanical damage, such as cracking of the package, will be considered a failure. Cosmetic
package defects and degradation of lead finish, or solderability are not considered failure
criteria.
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6 Summary

The following details shall be specified in the relevant specification:

a) electrical measurements (see 5.2);

b) sample size;

c) testtemperature, if other than specified (see 5.1, Table 1);

d) test duration, if other 1 000 h (see 5.1);

e) intermediate measurements, if required (see 5.2);

f) Nonvolatile memory data retention pattern (for appropriate devices) (see 5.3).
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1 Under preparation. Stage at the time of publication: IEC/CDV 60749-43:2016.



iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 60749-62017
httpsy//standards.iteh.ai/catalog/standards/sist/06f010e- 7af9-487e-b9ca-
15783¢815498/iec-60749-6-2017



	�Èf•ÛTÕÑ¨v�˘Óäá™�Z]!4Øøµ	0#×ıcx…H4*Wÿk˛^isÛˆžË°Ò÷e\Æ¤øU4?¬CØ!ç;�lÏ©+Œá¼2

