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Foreword 

The text of document 91/1188/FDIS, future edition 1 of IEC 62137-4, prepared by 
IEC/TC 91 "Electronics assembly technology" was submitted to the IEC-CENELEC parallel vote and 
approved by CENELEC as EN 62137-4:2014. 
 
The following dates are fixed: 

• latest date by which the document has to be 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2015-08-13 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2017-11-13 

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

Endorsement notice 

The text of the International Standard IEC 62137-4:2014 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
 

IEC 60068-1:1988+A1:1992 NOTE Harmonized as EN 60068-1:1994 (not modified). 

IEC 60068-2-2 NOTE Harmonized as EN 60068-2-2. 

IEC 60068-2-6 NOTE Harmonized as EN 60068-2-6. 

IEC 60068-2-21:2006 NOTE Harmonized as EN 60068-2-21:2006 (not modified). 

IEC 60068-2-27 NOTE Harmonized as EN 60068-2-27. 

IEC 60068-2-44:1995 NOTE Harmonized as EN 60068-2-44:1995 (not modified). 

IEC 60068-2-58:2004 NOTE Harmonized as EN 60068-2-58:2004 (not modified). 

IEC 60068-2-78:2001 NOTE Harmonized as EN 60068-2-78:20011) (not modified). 

IEC 60749-1:2002 NOTE Harmonized as EN 60749-1:2003 (not modified). 

IEC 60749-20:2008 NOTE Harmonized as EN 60749-20:2009 (not modified). 

IEC 60749-20-1:2009 NOTE Harmonized as EN 60749-20-1:2009 (not modified). 

IEC 61188-5-8 NOTE Harmonized as EN 61188-5-8. 

IEC 61189-3:2007 NOTE Harmonized as EN 61189-3:2008 (not modified). 

IEC 61189-5 NOTE Harmonized as EN 61189-5. 

IEC 61190-1-1 NOTE Harmonized as EN 61190-1-1. 

IEC 61190-1-2 NOTE Harmonized as EN 61190-1-2. 

IEC 61760-1:2006 NOTE Harmonized as EN 61760-1:2006 (not modified). 

IEC 62137-1-3 NOTE Harmonized as EN 62137-1-3. 

IEC 62137-1-4:2009 NOTE Harmonized as EN 62137-1-4:2009 (not modified). 

                         
1) Superseded by EN 60068-2-78:2013 (IEC 60068-2-78:2012): DOW = 2015-12-03. 
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This document supersedes EN 62137:2004.
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 
 
The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 
 
NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 
 
NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here: 
www.cenelec.eu 
 
Publication Year Title EN/HD Year 
     
IEC 60068-2-14 -   Environmental testing -  

Part 2-14: Tests - Test N: Change of 
temperature 

EN 60068-2-14 -   

IEC 60191-6-2 -   Mechanical standardization of 
semiconductor devices -  
Part 6-2: General rules for the preparation 
of outline drawings of surface mounted 
semiconductor device packages - Design 
guide for 1,50 mm, 1,27 mm and 1,00 mm 
pitch ball and column terminal packages 

EN 60191-6-2 -   

IEC 60191-6-5 -   Mechanical standardization of 
semiconductor devices -  
Part 6-5: General rules for the preparation 
of outline drawings of surface mounted 
semiconductor device packages - Design 
guide for fine-pitch ball grid array (FBGA) 

EN 60191-6-5 -   

IEC 60194 -   Printed board design, manufacture and 
assembly - Terms and definitions 

EN 60194 -   

IEC 61190-1-3 -   Attachment materials for electronic 
assembly -  
Part 1-3: Requirements for electronic  
grade solder alloys and fluxed and non-
fluxed solid solders for electronic soldering 
applications 

EN 61190-1-3 -   

IEC 61249-2-7 -   Materials for printed boards and other 
interconnecting structures -  
Part 2-7: Reinforced base materials, clad 
and unclad - Epoxide woven E-glass 
laminated sheet of defined flammability 
(vertical burning test), copper-clad 

EN 61249-2-7 -   

IEC 61249-2-8 -   Materials for printed boards and other 
interconnecting structures -  
Part 2-8: Reinforced base materials, clad 
and unclad - Modified brominated epoxide 
woven fibreglass reinforced laminated 
sheets of defined flammability (vertical 
burning test), copper-clad 

EN 61249-2-8 -   
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Publication Year Title EN/HD Year 
     
IEC 62137-3 2011 Electronics assembly technology -  

Part 3: Selection guidance of 
environmental and endurance test 
methods for solder joints 

EN 62137-3 2012 
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ELECTRONICS ASSEMBLY TECHNOLOGY –  
 

Part 4: Endurance test methods for solder joint  
of area array type package surface mount devices 

 
 
 

1 Scope 

This part of IEC 62137 specifies the test method for the solder joints of area array type 
packages mounted on the printed wiring board to evaluate solder joint durability against 
thermo-mechanical stress. 

This part of IEC 62137 applies to the surface mounting semiconductor devices with area array 
type packages (FBGA, BGA, FLGA and LGA) including peripheral termination type packages 
(SON and QFN) that are intended to be used in industrial and consumer electrical or 
electronic equipment. 

An acceleration factor for the degradation of the solder joints of the packages by the 
temperature cycling test due to the thermal stress when mounted, is described Annex A. 

Annex H provides some explanations concerning various types of mechanical stress when 
mounted. 

The test method specified in this standard is not intended to evaluate semiconductor devices 
themselves. 

NOTE 1 Mounting conditions, printed wiring boards, soldering materials, and so on, significantly affect the result 
of the test specified in this standard. Therefore, the test specified in this standard is not regarded as the one to be 
used to guarantee the mounting reliability of the packages. 

NOTE 2 The test method is not necessary, if there is no stress (mechanical or other) to solder joints in field use 
and handling after mounting. 

2 Normative references 

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

IEC 60068-2-14, Environmental testing – Part 2-14: Tests – Test N: Change of temperature 

IEC 60191-6-2, Mechanical standardization of semiconductor devices – Part 6-2: General 
rules for the preparation of outline drawings of surface mounted semiconductor device 
packages – Design guide for 1,50 mm, 1,27 mm and 1,00 mm pitch ball and column terminal 
packages 

IEC 60191-6-5, Mechanical standardization of semiconductor devices – Part 6-5: General 
rules for the preparation of outline drawings of surface mounted semiconductor device 
packages – Design guide for fine-pitch ball grid array (FBGA) 

IEC 60194, Printed board design, manufacture and assembly – Terms and definitions 

BS EN 62137-4:2014
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IEC 61190-1-3, Attachment materials for electronic assembly – Part 1-3: Requirements for 
electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering 
applications 

IEC 61249-2-7, Materials for printed boards and other interconnecting structures – Part 2-7: 
Reinforced base materials clad and unclad – Epoxide woven E-glass laminated sheet of 
defined flammability (vertical burning test), copper-clad 

IEC 61249-2-8, Materials for printed boards and other interconnecting structures – Part 2-8: 
Reinforced base materials clad and unclad – Modified brominated epoxide woven fibreglass 
reinforced laminated sheets of defined flammability (vertical burning test), copper-clad 

IEC 62137-3:2011, Electronics assembly technology – Part 3: Selection guidance of 
environmental and endurance test methods for solder joints 

3 Terms definitions and abbreviations 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60191-6-2, 
IEC 60191-6-5 and IEC 60194, as well as the following, apply. 

  3.1.1
temperature cycling life 
period of time to reach a lost performance state as agreed between the trading partners 
during the temperature cycling test 

  3.1.2
momentary interruption detector 
instrument capable to detect an electrical discontinuity in the daisy chain circuits 

Note 1 to entry: See Annex B for the electrical continuity test of solder joint. 

3.2 Abbreviations 
FBGA Fine-pitch ball grid array 
BGA Ball grid array 
FLGA Fine-pitch land grid array 
LGA Land grid array 
SON Small outline non-leaded package 
QFN Quad flat-pack non-leaded package 

SMD Surface mounting device 
OSP Organic solderability preservative 
FR-4 Flame retardant type 4 
FEA Finite element method analysis 
CGA Column grid array 

4 General 

The regions of the solder joints to be evaluated are shown in Figure 1. The test method in this 
standard is applicable to evaluate the durability of the solder joints against thermal stress to 
the package mounted on substrate but not to test the mechanical strength of the package 
itself. 

BS EN 62137-4:2014
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Therefore, the conditions for accelerated stress conditioning by a temperature cycling test 
may exceed the maximum allowable temperature range for the package. 

The test method specified in this standard is mainly applicable to the solder joint between 
substrates of printed wiring board and the package as an evaluation target. However, the test 
results depend on conditions such as the mounting method and the condition, materials and 
the printed wiring board, etc. See Annex C to Annex G. 

 

Figure 1 – Region for evaluation of the endurance test 

5 Test apparatus and materials 

5.1 Specimen 

Specimen is the package mounted on the test substrate (refer to Clause 6 for preparation). 

5.2 Reflow soldering equipment 

The reflow soldering equipment shall be able to realize the reflow soldering temperature 
profile specified in Clause 6. Examples of temperature profile are shown in Figure 2 and 
Figure 3. 

NOTE A standard mounting process for the package is shown in Annex G. 

5.3 Temperature cycling chamber 

The temperature cycling chamber shall be able to realize the temperature cycling profile 
specified in Figure 4. The general requirements for the temperature cycling chamber are 
specified in IEC 60068-2-14. 

5.4 Electrical resistance recorder 

The electrical resistance recorder shall be able to detect electrical continuity interruption in 
the daisy chain circuit. If there is no doubt of the measuring result, an electrical resistance 
measuring instrument featured with a momentary interruption detector and/or a continuous 
electrical resistance data logger should be used. 

The interruption detector should be sufficiently sensitive to detect a 100 µs momentary 
interruption. Furthermore, the electrical resistance measuring instrument should be able to 
measure a resistance exceeding 1 000 Ω. 

5.5 Test substrate 

Unless otherwise specified in the product specification, the test substrate shall be as follows. 

a) Test substrate material 

IEC 

SMD (array type) 

Substrate 

Solder 
Device Substrate 

Substrate land 

Solder 
Evaluation 

area Inter-metallic  
compound layers 

Plating layers 

Substrate 

Substrate 
Device 

Device termination 

BS EN 62137-4:2014
– 11 –

Full document details: BS EN 62137-4:2014

http://www.avadocuments.com/doc/bs-en-62137-4-2014
http://www.avadocuments.com/doc/bs-en-62137-4-2014


IEC 62137-4:2014 © IEC 2014 

Test substrate material shall be a single sided printed wiring board for general use, for 
example, copper-clad epoxide woven fiberglass reinforced laminated sheets as specified 
in IEC 61249-2-7 or IEC 61249-2-8. The thickness shall be (1,6 ± 0,2) mm including 
copper foil. The copper foil thickness shall be (35 ± 10) µm. 

NOTE 1 Heat resistance to reflow soldering for the test substrate is described in Annex E. 

b) Test substrate dimensions 
The test substrate dimensions depend on the mounted package size and shape. However, 
the test substrate dimensions shall be fixed on the pull strength test equipment. 

c) Land shape and land dimensions 
Land shape and land dimensions should be as specified in IEC 61188-5-8 or as 
recommended by the package manufacturer. 
Moreover, the test substrate and the test package shall be designed in such a way that 
their land pattern forms a daisy chain circuit after mounting for the electrical continuity 
measurement. 

NOTE 2 Annex D provides a test substrate design guide. 

NOTE 3 Annex C provides a solderability test for the substrate land. And Annex F provides a strength test for 
the substrate land. 

d) Surface finish of land pattern 
If specified in the product specification, a solderable region (land pattern of the test 
substrate) shall be treated suitably against oxidization, for example, by means of an 
organic solderability preservative (OSP) layer. The surface protection shall not interfere 
with the solderability of the land pattern being soldered by using the reflow soldering 
equipment specified in 5.2. 

5.6 Solder paste 

Solder paste is made of flux, finely divided particles of solder and additives to promote wetting 
and to control viscosity, tackiness, slumping, drying rate, etc. Unless otherwise specified in 
the product specification, one of the solder alloys listed below (as specified in IEC 61190-1-3) 
shall be used. The product specification shall specify details of the solder paste. 

The major composition of the solder alloys are as follows: 

a) 63 % mass fraction of Sn (tin) and 37 % mass fraction on Pb (lead); 
b) from 3,0 % to 4,0 % mass fraction of Ag (silver), from 0,5 % to 1,0 % mass fraction of Cu 

(copper) and the remainder of Sn (tin). 

Example: Sn-Ag-Cu ternary alloy such as Sn96,5Ag3Cu,5 alloy is used. 

6 Specimen preparation 

The package shall be mounted on the test substrate using the following reflow soldering 
process. The package for the specimen shall be modified as for test dummy package to form 
a daisy chain circuit with a land pattern of the test substrate after reflow soldering. 

NOTE The solderability test to confirm the termination of the package and the test substrate land which affects 
the solder joint strength is described in Annex C. 

The specimen preparation process and the conditions are as follows. 

a) Unless otherwise specified in the product specification, the solder paste specified in 5.6 
shall be printed on the test substrate land specified in 5.5, using a stencil made of 
stainless steel being 120 µm to 150 µm thick, and that have the same aperture 
dimensions as the dimensions, shape and arrangement of the test substrate land. 

b) The package shall be placed onto the printed solder paste. 
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c) The reflow soldering equipment specified in 5.2 shall be used for soldering the package 
terminals under the conditions shown in Figure 2 or Figure 3. The measuring point of the 
temperature shall be on the land portion. 

Figure 2 shows an example of a typical reflow soldering profile using Sn63Pb37 solder alloy, 
as stated in IEC 61760-1:2006, Figure 13. 

Figure 3 shows an example of a typical reflow soldering profile using Sn96,5Ag3Cu,5 solder 
alloy, as stated in IEC 61760-1:2006, Figure 14. 

 

Figure 2 – Typical reflow soldering profile for Sn63Pb37 solder alloy 
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