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Foreword 
The text of document 47F/109/FDIS, future edition 1 of IEC 62047-13, prepared by SC 47F, "Micro-
electromechanical systems", of IEC TC 47, "Semiconductor devices" was submitted to the IEC-CENELEC 
parallel vote and approved by CENELEC as EN 62047-13:2012. 

 
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) 2013-01-03 

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document have to be withdrawn 

(dow) 2015-04-03 
 

 

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 62047-13:2012 was approved by CENELEC as a European 
Standard without any modification. 
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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   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year 
  

IEC 62047-2 2006 Semiconductor devices - Micro-
electromechanical devices -  
Part 2: Tensile testing methods of thin film 
materials 

EN 62047-2 2006 

 

  

 

EVS-EN 62047-13:2012

This document is a preview generated by EVS



 – 2 – 62047-13  IEC:2012 

CONTENTS 

FOREWORD ........................................................................................................................... 3 
1 Scope ............................................................................................................................... 5 
2 Normative references ....................................................................................................... 5 
3 Terms and definitions ....................................................................................................... 5 
4 Test method ..................................................................................................................... 6 

4.1 General ................................................................................................................... 6 
4.2 Data analysis .......................................................................................................... 7 

5 Test equipment ................................................................................................................. 8 
5.1 General ................................................................................................................... 8 
5.2 Actuator .................................................................................................................. 8 
5.3 Force measurement sensor ..................................................................................... 8 
5.4 Alignment system .................................................................................................... 8 
5.5 Recorder ................................................................................................................. 8 

6 Test pieces ....................................................................................................................... 9 
6.1 Design of test pieces ............................................................................................... 9 
6.2 Preparation of test pieces ........................................................................................ 9 

7 Test conditions ................................................................................................................. 9 
7.1 Method for gripping ................................................................................................. 9 
7.2 Speed of testing ...................................................................................................... 9 
7.3 Alignment of test piece ............................................................................................ 9 
7.4 Test environment................................................................................................... 10 

8 Test report...................................................................................................................... 10 
Annex A (informative)  Technical background ....................................................................... 11 
Bibliography .......................................................................................................................... 14 
 
Figure 1 – Columnar test pieces ............................................................................................. 6 
Figure 2 – Adhesive strength test method ............................................................................... 7 
Figure 3 – Alignment between columnar test piece and loading tool ...................................... 10 
Figure A.1 – Example of the RRT results (see [1]) ................................................................ 11 
Figure A.2 – Effects of aspect ratio of columnar test piece on the stress condition in 
bend type test (see [2]) ......................................................................................................... 12 
Figure A.3 – Effects of knife edge angle of loading tool and aspect ratio of columnar 
test piece on the stress condition in bend test ....................................................................... 13 

 

 

EVS-EN 62047-13:2012

This document is a preview generated by EVS



62047-13  IEC:2012 – 5 – 

SEMICONDUCTOR DEVICES –  
MICRO-ELECTROMECHANICAL DEVICES –  

 
Part 13: Bend - and shear - type test methods  

of measuring adhesive strength for MEMS structures 
 
 
 

1 Scope 

This part of IEC 62047 specifies the adhesive testing method between micro-sized elements 
and a substrate using the columnar shape of the specimens. This international standard can 
be applied to adhesive strength measurement of microstructures, prepared on a substrate, 
with width and thickness of 1 µm to 1 mm, respectively.  

Micro-sized elements of MEMS devices are made up of laminated fine pattern films on a 
substrate, which are fabricated by deposition, plating, and/or coating with photolithography. 
MEMS devices include a large number of interfaces between dissimilar materials, at which 
delamination occasionally occurs during fabrication or in operation. Combination of the 
materials at the junction determines the adhesive strength; moreover, defects and residual 
stress in the vicinity of the interface, which are changing by processing condition, strongly 
affect the adhesive strength. This standard specifies the adhesive testing method for micro-
sized-elements in order to optimally select materials and processing conditions for MEMS 
devices. 

This standard does not particularly restrict test piece material, test piece size and 
performance of the measuring device, since the materials and size of MEMS device 
components range widely and testing machine for micro-sized materials has not been 
generalized. 

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 62047-2:2006, Semiconductor devices – Micro-electromechanical devices – Part 2: 
Tensile testing method of thin film materials 

3 Terms and definitions  

For the purposes of this document, the following terms and definitions apply. 

3.1  
adhesive bend strength 
nominal strength at failure on adhesive joint area by bending mode 

3.2  
adhesive shear strength 
nominal strength at failure on adhesive joint area by shear mode 
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