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European foreword

The text of document 47/2752/FDIS, future edition 2 of IEC 60749-10, prepared by IEC/TC 47
"Semiconductor devices" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN IEC 60749-10:2022.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2023-03-01
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-06-01
document have to be withdrawn

This document supersedes EN 60749-10:2002 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60749-10:2022 was approved by CENELEC as a European
Standard without any modification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 10: Mechanical shock — Device and subassembly

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 the form of recommendations for international use and 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.

IEC 60749-10 has been prepared by IEC technical committee 47: Semiconductor devices. It is
an International Standard.

This standard is based upon JEDEC document JESD22-B110. It is used with permission of the
copyright holder, JEDEC Solid State Technology Association.

This edition cancels and replaces the first edition published in 2002. This edition includes the
following significant technical changes with respect to the previous edition:

a) covers both unattached components and components attached to printed wiring boards;

b) tolerance limits modified for peak acceleration and pulse duration;

c) mathematical formulae added for velocity change and equivalent drop height.
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The text of this International Standard is based on the following documents:

Draft Report on voting

47/2752/FDIS 47/2760/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all the parts of the IEC 60749 series, 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 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.

IMPORTANT - The "colour inside” logo on the cover page of this document 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 10: Mechanical shock — Device and subassembly

1 Scope

This part of IEC 60749 is intended to evaluate devices in the free state and assembled to printed
wiring boards for use in electrical equipment. The method is intended to determine the
compatibility of devices and subassemblies to withstand moderately severe shocks. The use of
subassemblies is a means to test devices in usage conditions as assembled to printed wiring
boards. Mechanical shock due to suddenly applied forces, or abrupt change in motion produced
by handling, transportation or field operation can disturb operating characteristics, particularly
if the shock pulses are repetitive. This is a destructive test intended for device qualification.

2 Normative references

There are no normative references in this document.

3 Terms and definitions

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

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

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

31
component
constituent part of device or subassembly

Note 1 to entry: Examples include source and drain regions as components of transistors, lead frames and dice as
components of packaged integrated circuits, resistors and integrated circuits as components of printed circuit boards,
motherboards as components of computers, LCD screens as components of monitors, ac and dc components of
complex waveforms, and loops and algorithms as components of software programs.

Note 2 to entry: The classification of an item as a device or a component depends upon the intention of the owner
at the time of classification.

3.2
dead-bug orientation
orientation of a package with the terminals facing upwards

3.3

device

piece of equipment, mechanism, or other entity designed to serve a special purpose or perform
a special function

Note 1 to entry: The term device is often used as an abbreviated reference to the type or types of solid-state devices
that are within the scope of those documents. Context could indicate otherwise; e.g., in the phrase 'the device used
to hold the device under test’, the first usage of the word 'device’ refers to a mechanism; the second to a solid-state
device.

Note 2 to entry: The classification of an item as a device or as a component depends upon the intention of the
owner at the time of classification.
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3.4

equivalent drop height

free-fall drop height from which an object at rest must fall, in vacuum, under standard gravity,
to attain a velocity equal to the velocity change stated in the test specification

Note 1 to entry: This is the theoretical height that will impart the specified velocity change if impact with zero
rebound occurs. This height is provided for reference only in the various service conditions.

3.5

free state

state in which a device or subassembly is rigidly attached to the test apparatus so that the full
specified shock level is transmitted to the device or subassembly body

3.6
live-bug orientation
orientation of a package when resting on its terminals

3.7

mounted state

state in which a subassembly is supported by a test fixture that allows flexure to simulate usage
conditions and in a manner such that the full specified shock level is transmitted to the
subassembly body

3.8
peak acceleration
maximum acceleration during the dynamic motion of the sample under test

3.9

pulse duration

Iq

time interval between the instant when the acceleration first reaches 10 % of its specified peak
level and the instant when the acceleration first returns to 10 % of the specified peak level after
having reached that peak level

Note 1 to entry: The basic frequency of the pulse is 1/2 x ¢,.

3.10
service condition
designation for the severity of stress

3.11

subassembly

printed circuit board and the devices assembled thereon that form a unit or segment of electrical
equipment

Note 1 to entry: Devices are preferably located near the centre of the printed circuit board.

3.12

velocity change

integral of the acceleration interval over the duration of the entire shock event including at least
the pulse duration interval

3.13
vertical direction
direction that is parallel with gravity, i.e., normal to the normalized surface of the earth



