
BRITISH STANDARD BS EN 
60749-14:2003

Semiconductor 
devices — Mechanical 
and climatic test 
methods —

Part 14: Robustness of terminations 
(lead integrity)

The European Standard EN 60749-14:2003 has the status of a 
British Standard

ICS 31.080.01

�����������	�
���
�
�������������������
���������

���
����������
���	

Full document details: BS EN 60749-14:2003

http://www.avadocuments.com/doc/bs-en-60749-14-2003
http://www.avadocuments.com/doc/bs-en-60749-14-2003


BS EN 60749-14:2003

This British Standard was 
published under the authority 
of the Standards Policy and 
Strategy Committee on 
15 December 2003

© BSI 15 December 2003

ISBN 0 580 43082 0

National foreword
This British Standard is the official English language version of 
EN 60749-14:2003. It is identical with IEC 60749-14:2003. It partially 
supersedes BS EN 60749:1999 which will be withdrawn on 2006-10-01

The UK participation in its preparation was entrusted to Technical Committee 
EPL/47, Semiconductors, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of 
British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 14, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.

Amendments issued since publication
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Foreword 
 
The text of document 47/1701/FDIS, future edition 1 of IEC 60749-14, prepared by IEC TC 47, 
Semiconductor devices, was submitted to the IEC-CENELEC parallel vote and was approved by 
CENELEC as EN 60749-14 on 2003-10-01. 
 
The following dates were fixed: 
 
 – latest date by which the EN has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement  (dop) 2004-07-01 
 
 – latest date by which the national standards conflicting 
  with the EN have to be withdrawn  (dow) 2006-10-01 

 
Annexes designated "normative" are part of the body of the standard.  
In this standard, annex ZA is normative. 
Annex ZA has been added by CENELEC. 

__________ 
 

Endorsement notice 
 
The text of the International Standard IEC 60749-14:2003 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
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SEMICONDUCTOR DEVICES – 
MECHANICAL AND CLIMATIC TEST METHODS – 

 
Part 14: Robustness of terminations  

(lead integrity) 
 
 
 

1 Scope 

This part of IEC 60749 provides various tests for determining the integrity between the 
lead/package interface and the lead itself when the lead(s) are bent due to faulty board 
assembly followed by rework of the part for re-assembly. For hermetic packages, it is 
recommended that this test be followed by hermeticity tests in accordance with IEC 60749-8 
to determine if there are any adverse effects from the stresses applied to the seals as well 
as to the leads.  

This test, including each of the test conditions, is considered destructive and is only 
recommended for qualification testing.  

This standard is applicable to all through-hole devices and surface-mount devices requiring 
lead forming by the user. 

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 60749-8, Semiconductor devices – Mechanical and climatic test methods – Part 8: 
Sealing 

3 General 

3.1 Apparatus 

The appropriate apparatus is described under each particular test condition. 

3.2 General procedure applicable to all test conditions 

The device shall be subjected to the stress described in the specified test condition and the 
specified end point measurements and inspections shall be made except for initial condition-
ing unless otherwise specified. When possible, the stress shall be applied to randomly 
selected leads from each device. The same leads shall not be used for more than one test 
condition. 

3.3 General summary 

The following details, and those required by the specific test condition, shall be specified 
in the relevant specification: 

a) Test condition letter. 
b) Sample size (combinations of number of leads per device and number of devices) and 

quality level. 

Page 3
EN 60749−14:2003

Full document details: BS EN 60749-14:2003

http://dx.doi.org/10.3403/02649855U
http://dx.doi.org/10.3403/00151832U
http://dx.doi.org/10.3403/02846113U
http://dx.doi.org/10.3403/02846113U
http://www.avadocuments.com/doc/bs-en-60749-14-2003
http://www.avadocuments.com/doc/bs-en-60749-14-2003


 

4 Test condition A – Tension 

4.1 Purpose 
This test condition provides for the application of straight tensile loading. It is designed to 
check the capabilities of the device, leads, welds, and seals to withstand a straight pull. 

4.2 Apparatus 

The tension test requires suitable clamps and fixtures for securing the device and attaching the 
specified weight without lead restriction. Equivalent linear pull test equipment may be used. 

4.3 Procedure 

A tension of 2,2 N ± 0,1 N (220 g ± 10 g) shall be applied without shock to each lead to be 
tested in a direction parallel to the axis of the lead or terminal and the tension shall be 
maintained for 30 s minimum. For leads with a diameter of less than 0,25 mm (or cross 
sectional area of less than 0,05 mm2) a tension of 1 N ± 0,1 N (100 g ± 10 g) shall be applied. 
The tension shall be applied as close to the end of the lead as practicable. 

4.3.1 Measurements 

Hermeticity test on hermetically sealed packages, visual examination and electrical measure-
ments that consist of parametric and functional tests shall be taken, as specified in the 
relevant specification. 

4.3.2 Failure criteria 

After the removal of the stress, examine the device using a magnification between 10× 
and 20×. Any evidence of breakage, loosening, or relative motion between the lead and the 
device body shall be considered a device failure. When hermeticity tests are conducted 
(in accordance IEC 60749-8) as a post measurement, meniscus cracks shall not be a cause 
for rejection of the devices which have passed the tests. Failure to meet the requirements of 
any specified post electrical measurement shall be considered a cause for failure. 

4.4 Summary 

The following details shall be specified in the relevant specification: 

a) Weight to be attached to lead, if other than 2,2 N ± 0,1 N (220 g ± 10 g). 
b) Length of time weight is to be attached, if other than 30 s. 
c) Failure criteria, if other than specified in 4.3.2. 

5 Test condition B – Bending stress 

5.1 Purpose 

This test condition provides for the application of bending stresses to determine the integrity 
of leads, seals and lead plating. It is designed to check the capability of the leads, lead finish, 
lead welds and seals of the devices to withstand stresses to the leads and seals which 
might reasonably be expected to occur from actual handling and assembly of the devices 
in application. 

Page 4
EN 60749−14:2003

Full document details: BS EN 60749-14:2003

http://dx.doi.org/10.3403/02649855U
http://dx.doi.org/10.3403/02846113U
http://www.avadocuments.com/doc/bs-en-60749-14-2003
http://www.avadocuments.com/doc/bs-en-60749-14-2003

