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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -
FIBRE OPTIC FILTERS - GENERIC SPECIFICATION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for stapdardization comprising
aII national eIectrotechnicaI committees (IEC National Committees) The object of IBC is to promote

this end and in addltlon to other activities, IEC publishes International Standars pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (k as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEX
in the subject dealt with may participate in this preparatory work. Inte

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matter:

All users should@e f
No liability shall attac

‘\\"

haN not\de held responsible for identifying any or all such patent rights.

d IEC 61977 has been prepared by subcommittee 86B: Fibre optic

interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2010. It constitutes a
technical revision.

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

a) harmonization of a number of terms and definitions with other generic specifications;

b) deletion of the quality assessment level clause.
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The text of this standard is based on the following documents:

CDV Report on voting
86B/3861/CDV 86B/3917/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.

The committee has decided that the contents of this publication will remain_unchanged until
the stability date indicated on the IEC website under "http://webstore " in the data
related 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e withdrawn,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 - FIBRE OPTIC FILTERS — GENERIC SPECIFICATION

1 Scope

This International Standard applies to the family of fibre optic filters. These components have
all of the following general features:

— they are passive for the reason that they contain no optoelectronig.pr othex transducing
elements which can process the optical signal launched into the ingut po(t;

— they modify the spectral intensity distribution in order to sel
inhibit others;

e short-wave pass (only wavelengths [0
passed);

e long-wave pass (or
passed);

e band-pass (onl
e notch (on@
It is also possible 10

This standard est

— optical, me
2 Norma

The following documénts, 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 Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-731, International Electrotechnical Vocabulary — Chapter 731: Optical fibre
communication (available at http://www.electropedia.org)

IEC 60617 (all parts), Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)

IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

IEC 60825 (all parts), Safety of laser products
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IEC 61300 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures

IEC TR 61930, Fibre optic graphical symbology

ISO 129-1, Technical drawings — Indication of dimensions and tolerances — Part 1. General
principles

ISO 286-1, Geometrical product specifications (GPS) — ISO code system for tolerances on
linear sizes — Part 1: Basis of tolerances, deviations and fits

ISO 1101, Geometrical product specifications (GPS) — Geometrical toleraricing — Tolerances

of form, orientation, location and run-out

ISO 8601, Data elements and interchange formats form inte ange —
Representation of dates and times

3 Terms and definitions

For the purposes of this document the terms and de 60050-731 and the

following apply.

3.1 Basic terms

3.11
port
optical fibre or optical fibre
exit of the optical power (

sive component for the entry and/or

band-pass filterfibre\op i ed to allow signals between two specific wavelengths to
pass

Note 1 to enfry: e\appli e French language only.

3.2.2
etalon
device consisting a transparent plane-parallel plate with two reflecting surfaces, or two
parallel reflecting mifrors

Note 1 to entry: The varying transmission function of an etalon is caused by interference between the multiple
reflections of light between the two reflecting surfaces.

Note 2 to entry: Annex A describes the outline of etalon technology.

3.2.3

FBG

fibre Bragg grating

fibre optic device which has a short periodic variation to the refractive index of the fibre core
along the fibre

Note 1 to entry: An FBG can reflect particular wavelengths of light and transmit other wavelengths.
Note 2 to entry: Annex B describes the outline of FBG technology.

Note 3 to entry: This note applies to the French language only.
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3.24

fibre optic filter

passive component used in fibre optic transmission to modify the spectral intensity distribution
of a signal in order to transmit or attenuate some wavelengths and block some others

Note 1 to entry: The wavelength band which transmits or attenuates the signal is called the passband. There may
be more than one passband.

3.2.5

GFF

GEQ

gain flattening filter
gain equalizer
device designed to have the inverse characteristic of the wavelength depé
of an optical device

insertion loss

Note 1 to entry: A GFF (GEQ) is used for the purpose of minimizing the wavelg of a fibre

optic device.
Note 2 to entry: A GFF (GEQ) is typically used with (in) an optical amplifier.
Note 3 to entry: This note applies to the French language only.

Note 4 to entry: This note applies to the French language only.

3.2.6

long wavelength pass filter
LWPF

fibre optic filter that passes long waysteng but~Téduces the amplitude of short
wavelength signals

Note 1 to entry: This note app!

3.2.7
notch filter

3.2.8
reflecting type

3.2.9
short wavele : ilter
SWPF
fibre optic filter that passes short wavelength signals but reduces the amplitude of long
wavelength signals

Note 1 to entry: This note applies to the French language only.

3.2.10

thin-film filter

TFF

fibore optic filter which passes particular wavelength band(s) and reflects all other
wavelengths by using the interference effect of thin-film

Note 1 to entry: One of the typical TFF is a dielectric multi-layer film filter. Annex C describes the outline of TFF
technology.

Note 2 to entry: This note applies to the French language only.
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3.2.11
transmitting type fibre optic filter
fibre optic filter in which the input and output ports are separated

3.3 Performance terms

3.3.1
operating wavelength
nominal wavelength 4;, at which a fibre optic filter operates with the specified performances

Note 1 to entry: The term "operating wavelength" includes the nominally transmitting wavelength, and designated
attenuation/isolation wavelength.

3.3.2
operating wavelength range
specified range of wavelengths including all operating wavelengths

Note 1 to entry: It includes all passbands and isolation wavelength ranges.

3.3.3
passband
wavelength range within which a passive optical componeniNs reg Operate with optical

Note 1 to entry: There may be one or more pa$sba

3.3.4
passband ripple
maximum peak-to-peak variation of th ) Solute value) over the passband

Note 1 to entry: See Figure 1.

50 4
/\Pa sband _ Passband

= N4
=
c
0
S QA
= Q.
2 =3
ks E
3 S Passband ripple
2 N\ a
5 8
© o Y
0
Wavelength
IEC
a) — Passband ripple at band edges b) — Passband ripple in band
Figure 1 — lllustration of passband ripple

Note 2 to entry: For a WWDM (wide wavelength division multiplexing) fibre optic filter which has only one
passband, the term spectral ripple or flatness is used instead of passband ripple.

3.3.5

insertion loss

reduction of optical power in a passband, when transmitted between the ports of a two-port
fibre optic filter
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Note 1 to entry: The insertion loss is expressed in decibels and defined as:

P
=-10lo ~out.
a 910(}, J

n

where

P, is the optical power launched into one of the two ports

n
P, is the optical power received from the other port

Note 2 to entry: The insertion loss is a function of wavelength.

3.3.6

free spectral range
in the case of a periodic spectral response of a fibre optic filter, diffé
adjacent operating wavelengths

between two

3.3.7
isolation wavelength

3.3.8
isolation wavelength range
stopband

Note 1 to entry: There may be one or more isolati
Note 2 to entry: The term stopband is an antonym

Note 3 to entry: See Figure 2.

9,

Stopband

oss 4dB

ertio
N

50

\/

Wavelength

IEC

Figure 2 — lllustration of a stopband
3.3.9
maximum insertion loss within a passband
maximum value of the insertion loss within a passband

Note 1 to entry: Figure 3 shows passband and maximum insertion loss within a passband.
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0 A

Maximum insertion loss

within passband
o
2 y
[2]
[2]
o
[
0
o
2]
£
50 /

Passband
Wavelength

Figure 3 — lllustration of maximum insertion

3.3.10
maximum slope of passband ripple

maximum value in fibre optic filter of the derivati
fibre optic filter) or return loss (for refle€ti
over the passband

3.3.11

Note 1 to entry: Figure 4 s

68

Minimum insertion loss

@ within passband

loss (dB)

s

Ins

50 7

\J

Passband

Wavelength
IEC

Figure 4 — lllustration of minimum insertion loss within a passband
3.3.12
return loss

fraction of input power that is returned from a port of a fibre optic filter

Note 1 to entry: The return loss is expressed in decibels and defined as:
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R
RL = -10logyq |~
910 [ P

In

where
P, is the optical power launched into the port;
P,

i IS the optical power received back from the same port

Note 2 to entry: The return loss is a function of wavelength.
3.3.13

wavelength dependent loss
variation of insertion loss of a fibre optic filter within passband(s).

Note 1 to entry: When there are two or more passbands, the wavelength dependent
the maximum value of passband ripples.

ally defined as

3.3.14
X dB bandwidth
minimum band width which the variation of insertion loss is }

Note 1 to entry: X dB bandwidth shall be determined by considegi : gmdency of wavelength,
polarization dependency, long term stability of wavelength, etc.

Note 2 to entry: X is typically used as 0,5, 1, 3 or 20.
Note 3 to entry: See Figure 5. m

Optical attenuation (dB)

I

\/

Wavelength
IEC

Figure 5 — lllustration of X dB bandwidth

4 Requirements

4.1 Classification

411 General

Filters are classified either totally or in part in the following categories:
- type;

— style;

— variant;

— environmental category;

— assessment level,
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