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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 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. 

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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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 60749-20 has been prepared by IEC technical committee 47: 
Semiconductor devices. 

This second edition cancels and replaces the first edition published in 2002 and constitutes a 
technical revision. The main changes are as follows: 

to reconcile certain classifications of IEC 60749-20 and those of IPC/JEDEC J-STD-020C; 

reference IEC 60749-35 instead of Annex A of IEC 60749-20, Edition 1; 

update for lead-free solder; 

correct certain errors in the original Edition 1. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

47/1989/FDIS 47/2003/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 the parts in 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 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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SEMICONDUCTOR DEVICES –  
MECHANICAL AND CLIMATIC TEST METHODS –  

 
Part 20: Resistance of plastic encapsulated SMDs to  
the combined effect of moisture and soldering heat 

 
 
 

1 Scope 

This part of IEC 60749 provides a means of assessing the resistance to soldering heat of 
semiconductors packaged as plastic encapsulated surface mount devices (SMDs). This test is 
destructive. 

2 Normative references 

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

IEC 60068-2-20:2008, Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads 

IEC 60749-3, Semiconductor devices – Mechanical and climatic test methods – Part 3: External 
visual inspection 

IEC 60749-35, Semiconductor devices – Mechanical and climatic test methods – Part 35: 
Acoustic microscopy for plastic encapsulated electronic components 

3 General description 

Package cracking and electrical failure in plastic encapsulated SMDs can result when soldering 
heat raises the vapour pressure of moisture which has been absorbed into SMDs during 
storage. These problems are assessed. In this test method, SMDs are evaluated for heat 
resistance after being soaked in an environment which simulates moisture being absorbed 
while under storage in a warehouse or dry pack. 

4 Test apparatus and materials 

4.1 Humidity chamber 

The humidity chamber shall provide an environment complying with the temperature and 
relative humidity defined in 5.3. 

4.2 Reflow soldering apparatus 

The infrared convection, the convection and the vapour-phase reflow soldering apparatus shall 
provide temperature profiles complying with the conditions of soldering heat defined in 5.4.2 
and 5.4.3. The settings of the reflow soldering apparatus shall be adjusted by temperature 
profiling of the top surface of the specimen while it is undergoing the soldering heat process, 
measured as shown in Figure 1. 
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