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E 

Page 2 
EN 62005-4:1999 
 
 
 Foreword 
 
The text of document 86B/1212/FDIS, future edition 1 of IEC 62005-4, prepared by SC 86B, Fibre 
optic interconnecting devices and passive components, of IEC TC 86, Fibre optics, was submitted to 
the IEC-CENELEC parallel vote and was approved by CENELEC as EN 62005-4 on 1999-10-01. 
 
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) 2000-07-01 
 
 – latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) 2002-10-01 
 __________ 
 
 Endorsement notice 
 
The text of the International Standard IEC 62005-4:1999 was approved by CENELEC as a European 
Standard without any modification. 
 __________ 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

RELIABILITY OF FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE OPTICAL COMPONENTS –

Part 4: Product screening

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62005-4 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

The text of this standard is based on the following documents:

FDIS Report on voting

86B/1212/FDIS 86B/1249/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 3.
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RELIABILITY OF FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE OPTICAL COMPONENTS –

Part 4: Product screening

1 Scope

This International Standard describes product screening. A proper product screen is actually a
process, not a test. As a process, it is maintained and constantly validated to ensure it
achieves the purpose for which it was defined. This process is applied to a product in order to
induce products with a known failure mechanism, to fail in a controlled situation before the
product is deployed in the field. If this process is properly applied, then all infant mortality
failures in the field, associated with the failure mechanism(s) for the screen, will be eliminated.

Figure 1 shows the classical "bathtub" three-region curve of failure rates for most products.
Although the failure rates of passive optical components have not been conclusively shown to
follow this curve, it is useful for illustrative purposes. Screening is known for some products as
a proof stress or in the case of electronics, as a "burn-in process". When applied to a product,
it will normally affect the failure rate applied during the infant mortality portion of the product
life cycle. If the screen is properly chosen, it will induce a portion of the infant mortality failures
caused by the chosen failure mechanism(s) to occur in the manufacturing cycle, earlier than
would normally be seen in the unscreened population shown in the dashed line. Also, it should
be noted that a properly applied screen does not weaken or degrade the wear-out or end of life
performance of a product population. In any case, the screen should also not affect the middle
region of normal life utilization.

Region I
infant

mortality

Region II
useful product

life

Region III
wear-out

Factory Field =>

Failure
rate

Time =>

Unscreened
product

Screened
product

IEC   940/99

Figure 1 – Classic bathtub curve of product failure rate versus time
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Screening and the decision to apply a screen to a product process should never be a
requirement. It should be designated as an option or an alternative. Once product testing
identifies a failure mechanism in a population or sub-population of a product, screening to
remove that mechanism is only one alternative. Equally valid, and in most cases preferable, is
the alternative to make design or manufacturing process improvements to eliminate the
mechanism. Obviously, any changes to the product are then revalidated, and the screen is
revalidated as well. However, the decision to choose whether to screen or improve the product
should be based on economics, customer expectations, and product use.

2 Screen versus testing

There are several key differences between screens, tests and quality sampling. The
fundamental difference is the expected outcome. In quality related testing, test failures are not
desired, while in screening, failure of some units is acceptable and even expected. Screens are
applied to 100 % of all pieces manufactured. Quality testing can be performed on a sampling
basis or on 100 % of all products. Sometimes these terms are used with a degree of
interchangeability which can be confusing. For example a commonly used screening process
for optical fibre is known as a "proof test", but is in fact a valid screening example.

3 Proper design and implementation of a screening process

To properly design a screen process, it is necessary to isolate and identify the failure
mechanism(s) involved. It is impossible to properly apply a screen process to a product, if the
mechanism affected is not understood. Once the failure mechanisms are isolated, the following
steps should be followed:

a) identify acceleration stresses and methodologies for failure mechanism(s);

b) identify stress limits of product design and materials, and ensure that the tests selected are
within safe limits;

c) identify the earliest possible step in the process to apply the screen process;

d) validate the screen – effective and harmless to good products:

1) run the screen on a sample population of product with known or deliberately induced
defects of the type addressed by the screen. Ensure that the screening test effectively
identifies defective products with a low rejection of good products;

2) run the screen on a "good" population several times, then lifetest this population versus
an unscreened population, to ensure that no unacceptable degradation in the product
due to the performance of the screen has occurred;

e) as the screen is implemented in normal production, track and report product fallout;

f) continue to validate the relevance of a screen on an ongoing basis.
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