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– 2 – 60749-19 Ó IEC:2003+A1:2010 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

SEMICONDUCTOR DEVICES – 
MECHANICAL AND CLIMATIC TEST METHODS – 

Part 19: Die shear strength  

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 f ields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specif ications,
Technical Reports, Publicly Available Specif ications (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 for international use and are accepted by IEC National
Committees in that sense. W hile 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 certif ication 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 certif ication bodies.

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

7) No liabil ity 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.

This consolidated version of the official IEC Standard and its amendment has been 
prepared for user convenience.

IEC 60749-19 edition 1.1 contains the first edition (2003) [documents 47/1664/FDIS and 
47/1684/RVD] and its amendment 1 (2010) [documents 47/2016/CDV and 47/2060/RVC].

A vertical line in the margin shows where the base publication has been modified by 
amendment 1. Additions and deletions are displayed in red, with deletions being struck 
through.
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60749-19 Ó IEC:2003+A1:2010 – 3 – 

International Standard IEC 60749-19 has been prepared by IEC technical committee 47: 
Semiconductor devices.  

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

This mechanical and climatic test method, as it relates to die shear strength, is a rewrite of 
the test method contained in Clause 7, Chapter 2 of IEC 60749. 

The committee has decided that the contents of the base publication and its amendments 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 publication using a colour printer. 
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 – 4 – 60749-19 Ó IEC:2003+A1:2010 

SEMICONDUCTOR DEVICES – 
MECHANICAL AND CLIMATIC TEST METHODS – 

 
Part 19: Die shear strength  

 
 
 

1 Scope 

This part of IEC 60749 determines (see note) the integrity of materials and procedures used 
to attach semiconductor die to package headers or other substrates (for the purpose of this 
test method, the term “semiconductor die” should be taken to include passive elements). 

This test method is generally only applicable to cavity packages or as a process monitor. It is 
not applicable for die areas greater than 10 mm2. It is also not applicable to flip chip 
technology or to flexible substrates. 

NOTE 1 This determination is based on a measure of the force applied to the die or to the element, and, if a 
failure occurs, the type of failure resulting from the application of force and the visual appearance of the residual 
die attach medium and the header/substrate metallization.  

NOTE 2 In cavity packages, die shear strength is measured in order to assure the strength of the die attachment 
within the cavity. 

In non-cavity packages, such as plastic encapsulated packages, die bonding is used to prevent die movement unti l 
the resin mould is completely cured. Normally, specif ication of the die shear strength and the minimum adhesion 
area of die bond after moulding are unnecessary, except in the following circumstances: 

– when the die needs to be electrically connected to die pad; 

– when heat from the die needs to be diffused through the die bond. 

2 Description of the test apparatus 

The apparatus for this test shall consist of a load applying instrument in the form of a linear 
motion force-applying instrument or a circular dynamometer with a lever arm. In addition it 
shall have the following: 

a) a contact tool which applies a uniform load to the edge of the die, perpendicular to the die 
mounting plane of the package or substrate (see Figure 3). A compliant material on the 
contact tool may be used to ensure that the load is applied uniformly (see Figure 1); 

b) an accuracy of 5 % of full scale or ±0,5 N, whichever is the greater tolerance; 
c) a means of indicating the load applied; 

d) a facility, fitted with suitable light source, to allow visual observation (e.g. at 10´ 
magnification) of the die and contact tool during testing; 

e) a fixture with rotational capability relative to the die contact tool and package/substrate 
holding fixture to allow line contact of the tool along the whole edge of the die from end to 
end (see Figure 2). 

NOTE Many measuring equipments are graduated in kilogram-force (kgf) (1 kgf = 9,8 N). 
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