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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE COMPONENTS -

BASIC TEST AND MEASUREMENT PROCEDURES -
Part 3-21: Examinations and measurements — Switching time

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for slandardizqtion comprising
all national electrotechnical committees (IEC National Committees). The ohject® o to promote
international co-operation on all questions concerning standardization in the ele e i
this end and in addition to other activities, IEC publishes International Staridards
Technical Reports, Publicly Available Specifications (PAS) and Guides (here
Publication(s)”). Their preparation is entrusted to technical committees; G N

Publications is accurate, IEC cannot be held responsible
misinterpretation by any end user.

IEC itself does not proyid 8 i ity. Independent certification bodies provide conformity

assessment services and, i Q IEC marks of conformity. IEC is not responsible for any
services carried ing
All users should ensugpe th

Attentic

International Standard IEC 61300-3-21 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) removal of “bounce time” from the title;
b) update and alignment of definitions with IEC 60876-1;

c) generalization of the detection apparatus beyond an oscilloscope.
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The text of this standard is based on the following documents:

CDV Report on voting
86B/3623/CDV 86B/3702/RVC

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 parts in the IEC 61300 series, published under the general title, Fibre optic
interconnecting devices and passive components — Basic test and measfiremeqt procedures,
can be found on the IEC website.

The committee has decided that the contents of this publication will aimunchanged until the
stability date indicated on the IEC web site under "http://webstoréec. in the dataYelated to
the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

O

e amended.
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FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-21: Examinations and measurements — Switching time

1 Scope

This part of IEC 61300 is a method to measure the switching time and re
parameters of an optical switch when the actuation energy is applied or re
state of the switch.

ated performance
A\to change the

2 Normative references

The following documents, in whole or in part, are normativg
are indispensable for its application. For dated referen

allowing terms and definitions apply.

3.1
latency time

3.1.1
latency i
<switchi bate to conducting state> elapsed time until the output power of a
es 10 % of its steady-state value of the output power from the time

the actuation energ applied for a normally-on switch or is removed for a normally-off switch

[SOURCE: IEC 60876-1:2012, 3.3.4.1, modified — “for a normally-on switch or is removed for a
normally-off switch” has been added.]

3.1.2

latency time

<switching from conducting state to isolated state> elapsed time until the output power of a
specified output port reaches 90 % of its steady-state value of the output power from the time
the actuation energy is removed for a normally-on switch or is applied for a normally-off switch

Note 1 to entry: For a latch type optical switch, in case of switching from conducting state to isolated state,
actuation energy is applied or removed.

[SOURCE: IEC 60876-1:2012, 3.3.4.2, modified — “for a normally-on switch or is removed for a
normally-off switch” and Note 1 to entry have been added.]
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3.2

rise time

elapsed time for the output power of the specified output port to rise from 10 % of the steady-
state conducting value to 90 % of the steady-state conducting value

[SOURCE: IEC 60876-1:2012, 3.3.5, modified — “conducting” has been added.]

3.3

fall time

elapsed time for the output power of the specified output port to fall from 90 % of the steady-
state conducting value to 10 % of the steady-state conducting value

[SOURCE: IEC 60876-1:2012, 3.3.6, modified — “conducting” has been adg

34
bounce time

3.41

bounce time
<switching from isolated state to conducting state> elap
specified output port is maintained between 90 % and
output power from the first time the output power of &
steady-state value of the output power

gutput power of a
sady<state value of the
ort reaches 90 % of its

[SOURCE: IEC 60876-1:2012, 3.3.7.1

3.4.2
bounce time

of its steady-state gond
[SOURCE: IEC GO:;

3.5
switching tir

3.5.1
switching
<switching fron

state to conducting state>
tS = t/ + tf'+ tb
where t, t,, and t, are the latency time, rise time, and bounce time, respectively

[SOURCE: IEC 60876-1:2012, 3.3.8.1]

3.5.2

switching time

<switching from conducting state to isolated state>

tS = t/r"r tf+ tbr

where t;, t;, and t,, are the latency time, fall time, and bounce time, respectively

[SOURCE: IEC 60876-1:2012, 3.3.8.2]
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4 Apparatus

4.1 General description

For each optical path through the switch that is to be tested, a stable optical signal from an
optical source is applied to the input port(s) and the time-dependent optical signal level at the
output port(s) is measured with respect to the time when the actuation energy specified in the
relevant specification is applied or removed.

4.2 Optical source (S)

The source output power shall be sufficiently stable over the time required to perform the
measurements. Unless otherwise specified, the optical power stability shallfollow IEC 61300-3-
4. The source shall be capable of producing the spectral characteristics defined inthe relevant
specification (both wavelength and spectral width).

measurement.

4.3 Excitation unit (E)

one tenth the risg’tinge
range to make
expected to be encg

tenth the rise timae or Yall time of the optical switch specification. The duration of the actuation
energy shall be sufficiently longer than the anticipated bounce time, for non-latch type optical
switches.

4.6 Data acquisition system (DAS)

The data acquisition system records the time-dependence of the optical power, referred to the
time that the actuation energy is applied or removed and shall have sufficient data storage
capacity, bandwidth and accuracy. It shall have the capability for at least two traces, or one
trace that is synchronized by a hardware or software trigger to the actuation energy. An
oscilloscope may be used for data acquisition or the detector and data acquisition functions
may be integrated in a data-logging optical power meter.

4.7 Termination (T)

These terminations are components or techniques to suppress reflected light from the DUT
output ports. Impairment of the measurement by reflections at the fibre output to the detector(s)
should also be avoided. Fibre optic connectors with angled polished contacting (APC) face are
usually sufficient. If the switch has non-angled-polished connectors, these can be terminated
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by connecting to a cord with a non-angled-polished connector and an angled-polished
connector at the other end.

4.8 Temporary joint (TJ)

This is a method, device, or mechanical fixture for temporarily aligning two fibre ends into a
reproducible, low loss joint. It may, for example, be a precision V-groove vacuum chuck, micro-
manipulator, or a fusion or mechanical splice. The stability of the temporary joint shall be
compatible with the measurement precision required.

5 Procedure

The procedure is illustrated here for a switch containing integral fibre~optic pigtails without
connectors (configuration A switch see IEC 60876 1). For switches cg figu ed wit fibre optic

Figure 1.

ank D\TJ% R i e
<::> <}V .::> CH 2

Actuation
energy

supply

IEC  1051/14

Figure 1 — Measurement set-up using a 2-channel
oscilloscope as DAS to measure a single output port

b) When the actuation energy specified in the relevant specification is supplied or removed,
record the change in the optical power level over enough time to establish the steady-state
optical power level. Using the 10 % and 90 % power levels, determine the switching time {,
rise time t, or fall time t;, and bounce time t,, as shown in Figure 2. In the case in which, for
any reason, the steady-state power of the isolated state is not zero, the power levels should
be normalized subtracting from them the steady-state power of the isolated state, before
determining the switching time parameters.
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