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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The|lnternational Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote ifiterpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. To, this ¢nd and
in agldition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puplication(s)”]. Their
preparation is entrusted to technical committees; any IEC National Committee interested intthe/$Subject dqalt with

may| participate in this preparatory work. International, governmental and non-governmental organizations|liaising

withl the IEC also participate in this preparation. IEC collaborates closely with the Intefnational Organizition for

Stapdardization (ISO) in accordance with conditions determined by agreement betwéen the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical commitiee has representation from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use”and are accepted by IEC INational
Committees in that sense. While all reasonable efforts are made to-ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the ‘way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national.and regional publications. Any divergence Hetween
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in thE latter.

5) IEC]|itself does not provide any attestation of conformity. Independent certification bodies provide cofformity
assessment services and, in some areas, access»o, IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

6) All ysers should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its diregtors, employees, servants or agents including individual expgrts and
members of its technical committees and.IEC National Committees for any personal injury, property darhage or
othdgr damage of any nature whatspever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication; use of, or reliance upon, this IEC Publication or any other IEC Publ|cations.

8) Attegntion is drawn to the Normative references cited in this publication. Use of the referenced publicgtions is
indigpensable for the correctapplication of this publication.

9) Attegntion is drawn to the(possibility that some of the elements of this IEC Publication may be the subject of patent
righfs. IEC shall not bé held responsible for identifying any or all such patent rights.

DISCGLAIMER
This|Redline_version is not an official Standard and is intended to provide the user
with [an indication of what changes have been made to the previous version. Only the
IEC International Standard provided in this package is to be considered the official
Standard

This Redline version provides you with a quick and easy way to compare all the changes
between this standard and its previous edition. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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International Standard |IEC 61977 has been prepared by subcommittee SC 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee TC 86: Fibre

optics

This fourth edition cancels and replaces the third edition published in 2015. This edition

consti

tutes a technical revision.

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

a) change of the title and the scope for the limitation to fibre optic fixed filters;

b) ad'E|t|on of new terms and definitions reflecting new title;

c) re
d) ha

oval of terms and definitions duplicated in IEC TS 62627-09;
rmonization of the vertical axis of Figures 1 to 5;

e) restructuration of Clause 4 reflecting the latest technical and market situation.

The tgxt of this International Standard is based on the following documents:

Fullin
report

This d

FDIS Report on voting
86B/4267/FDIS 86B/4286/RYD

formation on the voting for the approval of this International Standard can be found
on voting indicated in the above table.

ocument has been drafted in accordance with,the ISO/IEC Directives, Part 2.

in the

The committee has decided that the contents.of this document will remain unchanged until the

stabili
the sp|

y date indicated on the IEC websitelunder "http://webstore.iec.ch" in the data relg
ecific document. At this date, the décument will be

e re¢onfirmed,

e e

° wilhdrawn,

laced by a revised edition, or

e anjended.

ted to

that

IMPQRTANT </The 'colour inside’' logo on the cover page of this publication in

t contains colours which are considered to be useful for the correct underst

of itg contents. Users should therefore print this document using a colour printer

icates
nding
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There are two generic specifications for fibre optic filters: fibre optic fixed filters and fibre optic
tuneable filters. This document focuses on fibre optic fixed filters. Fibre optic tuneable bandpass

filter is standardized in IEC 63032.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC FIXED FILTERS — GENERIC SPECIFICATION

1 Scope

This document applies to the family of fibre optic filters. These components have all of the

follow

— the
ele

— the
oth

— thd
be

— the
forn

— the
ca

It is al

This d
docuni

This d
prope

2 N

The fo

na-agaonaral faaturac:
g gCrCrarTeaturcos

J

y are passive for the reason that they contain no optoelectronic or other trans
ments which can process the optical signal launched into the input port;

the transmission of optical power; the ports are optical fibre‘or optical fibre conne

y differ according to their characteristics. They can be divided into the fol
egories:

short-wave pass (only wavelengths lower than,orequal to a specified value are pa
long-wave pass (only wavelengths greater than or equal to a specified value are pa
band-pass (only an optical window is allowed);

notch (only an optical window is inhibited);

gain flattening (compensating thespectral profile of the device).

50 possible to have a combination of the above categories.

pcument provides the géneric information including terminology of IEC 61753-04x

brmative’ references

[lowing documents are referred to in the text in such a way that some or all of their c

jucing

y modify the spectral intensity distribution in order to select some wavelengths and|inhibit
ers;

y are fixed, i.e. the modification of the spectral intensity distribution‘is fixed and ¢annot
tuned;

/ have input and output ports or a common port (having bothfunctions of input and qutput)

ctors;

owing

Issed);

ssed);

series

ents. Published IEC 61753-04x series documents are listed in the Bibliography.
ocument establishes uniform requirements for optical, mechanical and environfental
ties.

bntent

consti

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

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

IEC 60617-({alparts}, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)
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IEC 60825 (all parts), Safety of laser products

IEC 61977:2020 RLV © IEC 2020

IEC 61300 (all parts), Fibre optic interconnecting devices and passive components — Basic test

and measurement procedures

IEC TR 61930, Fibre optic graphical symbology

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — Vocabulary

for passive optical devices

ISO 129-1, Technical-drawings product documentation (TPD) ——Indication Presentation of

dimenjsions and tolerances — Part 1: General principles

ISO 286-1, Geometrical product specifications (GPS) — ISO code system fortolerandes on

linear|sizes — Part 1: Basis of tolerances, deviations and fits

ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerarlces of

form, prientation, location and run-out

1ISO 8RN1 DNAata aloameonte and intearchanaep formate InformationnGntarchanaae Paonracamhiatinn

ool Dot olomonie onclintorehanes fommnle Iloformallon intorehonon  Doceoon)intio

of datps-and-times

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basi¢ rules

3 Terms and definitions

For the purpose of this document, terms and definitions given in IEC 6005D-731,

IEC TP 62627-09 and the following apply.

ISO apd IEC maintain terminologicak databases for use in standardization at the following

addregses:

e |EC Electropedia: availablge at http://www.electropedia.org/

e ISP Online browsing ptatform: available at http://www.iso.org/obp

34 |Basicterms

344

et

ontical fihra_ arBntical fihra connactar attachad tA 4 Nnaccivae camnonent for tha antrvy and/lhr avit

cotienbiibes s ontioal oin conposler atioehad o o soccbis comoonont for the oo onelise il
‘ 1) o . I

31 Component terms

3.11

bandpass filter

BPF

band-pass-filterfibre optic filter designed to allow signals between two specific wavelengths to

pass

Note 1 to entry: This note applies to the French language only.
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3.1.2

etalon
device consisting of a transparent plane-parallel plate with two reflecting surfaces, or two
parallel reflecting mirrors

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.

3.1.3

fibre Bragg grating

FBG

fibre @
along

Note 1
Note 2

Note 3

3.1.4

fibre ¢ptic filter

passiy
distrib
otherg
Note 1

Note 2
be mordg

3.1.5

fibre ¢ptic fixed filter

fibre d

3.1.6

fibre pptic tuneable filter

ptic device which has a short periodic variation to the refractive index of the fibr
the fibre

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

o entry: This note applies to the French language only.

e component used in fibre optic transmission system te" modify the spectral in
ution of a signal in order to transmit or attenuate, same wavelengths and block

o entry: There are two types of fibre optic filters: fibré\optic fixed filters and fibre optic tuneable filt

o entry: The wavelength band which transmits oryattenuates the signal is called the passband. Thg
than one passband.

ptic filter which spectral profile(is fixed

fibre gptic filter which spgétral profile is changeable

Note 1 fo entry: Fibre optic'tuneable bandpass filter is standardized in IEC 63032.
3.1.7

gain flattening filter

gain ejqualizer

GFF

GEQ

e core

ensity
some

re may

device fibre optic filter designed to have the inverse characteristic of the wavelength dependent
insertion loss of an optical device

Note 1 to entry: A GFF (GEQ) is used for the purpose of minimizing the wavelength dependent loss of a fib

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.

re optic
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3.1.8

long wavelength pass filter

LWPF

fibre optic filter that passes long wavelength signals but reduces the amplitude of short
wavelength signals

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

3.1.9

notch filter

fibre optic filter that passes all wavelengths except those in a stop band centred on a particular
wavelength

3.1.10
reflecting type fibre optic filter
: 2 : . .

waveléngth selective reflecting device having two ports that reflects back the\light to the faunch
port af different wavelength range (OTDR monitoring range)

3.1.11
short \wavelength pass filter
SWPH
fibre o¢ptic filter that passes short wavelength signals but reduces the amplitude of long
waveléngth signals

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

3.1.12
thin-film filter
TFF
fibre dptic filter which passes particular wavelength band(s) and reflects all other wavel¢ngths
by usiphg the interference effect of thin-film

Note 1 [o entry: One of the typical TFF is a-dielectric multi-layer film filter. Annex C describes the outlinel of TFF
technolpgy.

Note 2 o entry: This note applies to_the French language only.

3.1.13
transmitting type fibre_optic filter
fibre gptic filter in whieh the input and output ports are separated

3.2 Performance terms

3.21
operafing’'wavelength
nominal wavelength 7, , 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.

3.2.2
operating wavelength range
specified range of wavelengths including all operating wavelengths

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

3.2.3

passband

wavelength range within which a passive optical component is required to operate with optical
attenuation less than or equal to a specified optical attenuation value
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Note 1 to entry: There may be one or more passbands for a fibre optic filter.

3.2.4
passband ripple
maximum peak-to-peak variation of the insertion loss (absolute value) over the passband

Note 1 to entry: See Figure 1.

g 4 g 4
c 50 c 50
el 0
© Passband © Passband
S S - >
c Il _ c
2 2
® ®
© ©
Q Q
o o
5 P A S
Q.
o
©
s A Passband ripple
2 —
©
oy \i
D e 0 -
Wavelength Wavelengt
IEC IEC
a) Passband ripple at band edges b) Passband ripple in band
Figure 1 — lllustration of passband ripple

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

3.2.5
insertion loss
attenyation

a
reducfion of optical power in a passband, when transmitted-between-theports—of a—two-port
through a fibre optic filter

Note 1 fo entrys—=The insertion loss is expressed in decibels and defined as:

10| /DOUI\
el
Bin

where
P,, is the optical power launched into-ene-of-the-twe-perts the fibre optic filter;

P, is the optical power received-frem-the-etherpert out of the fibre optic filter.
Note 2 to entry: The insertion loss (attenuation) is a function of wavelength.

3.2.6

free spectral range

FSR

difference between two adjacent operating wavelengths in the case of a periodic spectral
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Note 1 to entry: This note applies to the French language only.

3.2.7
isolation wavelength
nominal wavelength 1, (where 1, # 1), that is nominally suppressed by a fibre optic filter

3.2.8

isolation wavelength range

stopband

specified range of wavelengths from ,..;, to 4 a5 @round the isolation wavelength /,, that are

nominally suppressed by a fibre optic filter

Note 1 fo entry: There may be one or more isolation wavelength ranges (stopbands) for a fibre optic filter}
Note 2 fo entry: The term "stopband" is an antonym of the term passband.

Note 3 fo entry: See Figure 2.

2 A

S 50

S Stopband

> - >

c

o

©

©

°

o

o

0 -
Wavelength
IEC
Figure 2 — lllustration of a stopband

3.2.9
maximum insertion loss*within a passband
maximhum attenuati@n within a passband

maximum value of the-insertionloss optical attenuation within a passband

Note 1 fo entry:\‘Eigure 3 shows passband and maximum insertion loss within a passband.
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3.2.10

maximum slope of passband ripple

maxin
fibre g

over the passband

3.2.11
minim

um insertion loss within a passband

2 A
c 50
o
T
=}
c
2
®
w©
o
)3
o)
A Maximum insertion loss
— within passband
0 y >
Passband Wavelength
IEC
Figure 3 — lllustration of maximum insertion loss within-a passband

um value in fibre optic filter of the derivative of the insertion loss (for transmittin
ptic filter) or return loss (for reflecting type fibre optic filter) as a function of wave|

y type
length

minimum attenuation within a passband
minimum value of the-insertion-less opticallattenuation within a passband
Note 1 fo entry: Figure 4 shows passband _and minimum insertion loss within a passband.

2 A

c 50

il

©

=}

c

2

®

©

L

)3

o

Maximum insertion loss
V/within passband
° i >
Passband Wavelength
IEC
Figure 4 — lllustration of minimum insertion loss within a passband

3.2.12
return loss
4rL

fraction of input power that is returned from a port of a fibre optic filter
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Note 1 to entry: The return loss is expressed in decibels and defined as:

where
Pin i
Prefl i

R
agL =—10logo (;—eﬂj

n

s the optical power launched into the port;

s the optical power received back from the same port.

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

3.2.13

wavellength dependent loss

variati

pn of insertion loss of a fibre optic filter within passband(s)

Note 1 jo entry: When there are two or more passbands, the wavelength dependent loss is genéralty defined as the
maximum value of passband ripples.

Note 2 fo entry: The term "wavelength dependent loss" is generally used for LWPFs{ SWPFs or relativdly wide
passbapd filters. For BPF especially narrow passband filters, for example WDM agpli¢ation, passband rjpple is
generally used.

3.2.14

X dB bandwidth

minimpm band width which the variation of insertion loss (atteftuation) is X dB within a pasisband

Note 1
polarizg

Note 2

Note 3

o entry: X dB bandwidth shall be determined by considesing the temperature dependency of wav
tion dependency, long term stability of wavelength, etc.

o entry: X s typically used as 0,5, 1, 3 or 20.

o entry: See Figure 5.

blength,

2 A
c 50
2
T
=
C
2
®
®
9
a
(@] | |
- ™7
N o I 4
| | m
1 |, m o
1 el >
: s L
: T "
| X dB_bandwidth !
e >
0 >
Wavelength
IEC

Figure 5 — lllustration of X dB bandwidth

4 Requirements

4.1

411

Classification

General

i fiod ol : : : : ioe:
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Fibre '\pfir‘ fixed filters are classified either fnfnlly arin par’r inthe fnlln\/\/ing r‘afngnrine'

— teg¢hnology and function type;

— intprface style.

An ex@dmple of a typical fibre optic fixed filter classification is given in Tablec}

Table 1 — Example of a typical fibre optic fixed filter classification

Type Fixed
Style Confi o C
e e
Lot LT s
St A
Items Classifications
Technology and function type Technology: TFF
Function: LWPF
Interface style Configuration B
Fibre type: IEC 60793-2 type B1
IEC 61754-4 (SC connector)

4.1.2 Technology-and function Type

4.1.2.1 Technologies

The fibre optic fixed filter shall be defined by its technology type. There are several technology
types of filters, for instance:

— thin-film filter (TFF);
— fibre Bragg grating (FBG);
— etalon filter.
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4.1.2.2 Functions

The fibre optic fixed filter type shall be defined by its intended function and optical performance.
There are several types of filters, for instance:

— long wavelength pass filter (LWPF);

— band-pass filter (BPF);

— short wavelength pass filter (SWPF);

— gain flattening filter (GFF)/ gain equalizer (GEQ);

— notch.

4.1.3 Interface style

Filter
Pigtail

IEC

Di Filter

Connector plug

IEC

|: Filter

IEC

Filter
Pigtail

IEC

Di Filter

Connector plug

IEC
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4.2 Documentation

4.2.1 Symbols

Graphical and letter symbols shall, whenever possible, be taken from
IEC 60027 (all parts), IEC 60617 and IEC TR 61930.
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General

—&4
__p.e
4.2.2 Drawings
4.2.2
The drawings and dimensions given in the relevant specifications shall not restrict|detail
construction nor be used’as manufacturing drawings.

4.2.2.2 Projection system

Either|first angle or third angle projection shall be used for the drawings in documents cgvered
by thig document. All drawings within a document shall use the same projection system ahd the
drawingsishall state which system is used. r

4.2.2.3 Dimensional system

All dimensions shall be given in accordance with 1ISO 129-1, ISO 286-1 and ISO 1101. The
metric system shall be used in all specifications. Dimensions shall not contain more than five
significant digits. When units are converted, a note shall be added in each relevant specification.

4.2.3 Tests and measurements
4.2.31 Tests and measurements procedures

The tests and measurements procedures for optical, mechanical, climatic and environmental
characteristics of fibre optic fixed filters to be used shall be defined and selected preferentially
from IEC 61300 (all parts). The size measurement method to be used shall be specified in the
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relevant specification for dimensions which are specified within a total tolerance zone of
0,01 mm or less.

4.2.3.2 Reference components

Reference components (such as golden samples) for measurement purposes, if required, shall
be specified in the relevant specification.

5 it ired. w fod in il | fleation.

4.2.4
The t

specif
the pe

Data4

Test report

cation. The-data-sheets reports shall be included in the qualification t€st report
riodic inspection report.

theets Test reports shall contain the following information as a minimum:

e and date of test;

t equipment used,;
applicable test details;

measurement values and observations.
Instructions for use

ttions for use, when required, shall be given by the manufacturer.

Standardisation system

Interface standards

st reports shall be prepared for each test conducted as required by*“a relevant

and in
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Refer proper references when (in case) the connector is used, such as IEC 61754 (all parts).

Performance standards

4.3.2

Performance standards — IEC 61753 (all parts) — contain a series of tests and measurements

(which may or may not be grouped into a specified schedule depending on the requirements of

that standards) with clearly defined conditions, severities and pass/fail criteria. The tests are

basis to prove the ability of any product to satisfy the

off"

manece—ctandarde! raciiramant

one

intended to be run on a

fforant caot of

Each narformancn ctaondard hoo o A

- o > R © - o £xH Db O
Lo o= b £ o > Y o ® £ B
n 9 = o+ c hd = )
o > cg g o © P mw < @ =z >
- © 5 i O c - d < £ © =
b_0 - gz 5 5 9 = d &
== T® T kS 3 EFESSE
3 S : 5 o ¢ 2 TTE80

» T x o b B o < S
£ S S 3 @ .mw 5 & 79 ¢ ¥

p 2 e P35 ko) Ked & DT mW -
b © o2 ¢ & o £ & e ol
E o D & e ® = 5530 %
E £ c € ) D o P2 ¢ 1
P o © & %) 50D F o

@© 4 4 c q !

p © e © b & © @ s ze®

D cﬁlv = @ 0N T~ o P MW r.l.w mw ) Mw |.m.|. .
o M = ¢ 3 @D

Y 0 2 &) b = ® : &S b
[ = o 5 v < Nex il £ L=
b C al & n_nu b @ O
5 2 © = ¢ & 5 B & T8 8
P © ) 33 Q . & | DT T o
E O oS b £ N < £ QDD
mm n O ®© mW o9 2 : 0] @ += b
P & < £ o I I £ T i )

b f . ¢ R

p 2 o2 il ca = % E2c P9
E o = o 9P o & - 3T ol
b C g2 & 2 RE O e N
== s T o ©-. S e 5 . P T <
L o =) P 3 ) £/ T = : = .MW & 9

. = = -

P 33 D & - " 2 3 T LE D P
- .C o 2 o O >3
P = s o2 @ = o b = [ &
o) .M_nu -+ & T W e @ 1) ~ ) MW. Mm 7
E 0 =0 . =+ o c .mm o F b
b O — O ] = o ) (] n =z ]
b S < o £ o o = () e Q4D
| SeEe 4 08 £ ® T b5 ESD

.o 00 g £ - 3 3 4 = & oo
o o E < o) () E [4)) =3 o
E > ECD QD ¢ 2 © Tl lg¢
> 8 S o 15 oS 3 _r > F 2
5 .S e5a oo 2 s 9 ¢ =

> P 5 3

E 2 ccao T9? w oc 2 @ eIL 3
b o ® I = 0o = [ PN =)
- O W ®© = e T co - ) , Q= o
o> 5@ 2% S .- & §2 ES 32T
[ - n = o T O @ ) - = d =
b O € c 35 D - S 55 ¢ & ; o )

= 0 o = © © P ®

5 o) . T I D ] & +F
[ © = ©c 5 @ 7 D & i) -
E € ® m €5 o P () » - & o £ X (OO
b © O >0 TP > Pog ey F AR
E o w5 ®Q 2 © q T S

= o > 2 he] ) b | o Gk >

p 0 == o = ©TC oL < P& P
b O £ < 5% D P 2 <5 o [ = o P g o
bE28 Fo0S o2 S 84 g O < eef <
5w 2C 3 0 = wc & & a Q@ o
P2 S0l a9 o o > i
5 0 @ 5 © 8 0.2 X = i @ P& < F B
P = = © en d F
F°s S5%c 2@ =0 b 3 23cdd

= Ly > Ne) = . 3%
202 o885 F¢ w TG 9 33 ¢>raQd

o TP o o0 »n & o ™ 2 9 P 5 )
o € < [OIN7)] o . o D £k +5 &
= © O <O ® 2. < KXo ul H & b &



https://iecnorm.com/api/?name=3304833f6dfd87deab4b0fe41196e278

IEC 61977:2020 RLV © IEC 2020

b % [P ONo)
T2 £
T @ )
T = o P D
& JOBN¢ =
& chE
¢ F T ¢ b
b P T &
§ 2 g g b
19 L 23
b F .MW mwu &
¢ o <
& T
g $78
=+ - o
¢ £ & 3+
¢ ¢ b €&
¢ o ¢ ¢ 2
Mw e e ¢ 3 QP
b
- S o X
& o D ¢ P
Te 617
¢ & £ D>
D o =+
¢ @ DF D
q Q 3G
£ »
+ @ T T .m
i @ 5P
b E Qb P
32 = N T
£ F e
$ & h&w ®
) ) L
TP § %
a ES
¢ 7 7 a.m“
¢ @ o | &
¢ Do
¢ ® &+ ©-
¢ H D o5 o
& T < P 4
¢ 1 P =
o o h D D
) 1.2
2> R
e ]
- P = h O
d o) 8
Mw T ®© b =+
] = o
4 .ra [0)] 4 UW
¢ &F =10
+ 4 TE G
T o r
F O < D
P 5 ® ki
N o P L
O F oo
T o Q& g
® @ oo
P b
: e & 3
[ump FUR T
[en P
T -Mw o =
prar] [ (4]
=) o 9
= £ D L D
= ©® D DT



https://iecnorm.com/api/?name=3304833f6dfd87deab4b0fe41196e278

IEC 61977:2020 RLV © IEC 2020 - 23 -
me;raessutrgrr]ndent Interface Performance Reliability
See See See See
IEC 61300 series IEC 61754 series IEC 61753 series IEC 62005 series

(IEC 60068 series)

IEC
specification
structure
Generie
specification
Sectional
specification
Blank detail
spécification
Detail
specification
IEC
Ei 78 | y | ) .
Table 3 S y IS i link .
Product-A YES YES
Product B NO YES
ProductC YES NO
Product D YES NO
Table 4 Q T £
Company A Company B Company C
QA? CA® TA® QA*® CA® TA® QA® CA® FA®
Proddet-A * * 2
Prodyct B % % *
Product C * * %
e * * 2
a__Qualificati
b__¢ -
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4.4 Design and construction
4.4.1 Materials
4411 General

Fhe-devices All housing materials used in the construction shall be manufactured with materials
which meet the requirements of the relevant specification.

4.4.1.2 Non-flammable materials

When non-flammable materials are required, the requirements shall be specified-in-therelevant
speciffcation, and reference should be made 1o IEC bU695-1T1-5. 1T an alternate standard 1 used
for nop-flammable materials, it shall bereferenced declared.

4.4.2 Workmanship
Comppnents and associated hardware shall be manufactured to a uniform quality and shall be
free of sharp edges, burrs or other defects that would affect life, serviceabhility or appeafance.

Particular attention shall be given to neatness and thoroughness of marking, plating, soldering,
bonding, etc.

4.5 [Quality

Fibre pptic fixed filters shall be controlled by the quality assessment procedures and dedlared.

4.6 |Performance requirements

Fibre Joptic fixed filters shall meet the performance requirements specified in the relevant
specif|cation.

4.7 |ldentification and marking
4.71 General

Comppnents, associated hardware and shipping packages shall be permanently and legibly
identiffed and marked when required by the relevant specification.

Eacrh
=36

Example QC210101/US0001 001 A

Relevant specification number

Variant number

Assessment level

4.7.2 Component marking

Component marking, if required,-shall should be specified in the relevant specification. The
preferred order of marking is:

a) port identification (if required);
b) manufacturer's part number (including serial number, if applicable);
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c) manufacturer's identification mark or logo.
. . ificati ber:
3 " | . irod | fioation.

If space does not allow for all the required marking on the component, each unit shall be

individually packaged with a data sheet containing all of the required information which
marked.

4.7.3 Package marking

is not

Several devices may be packaged together for shipment.

Packajge marking, if required, shall be specified in the relevant specification.cThe pre
order pf marking is:

a) manufacturer's identification mark or logo;

b) manufacturer's part number.

When|applicable, individual unit packages (within the sealed package)-shal should be
with the reference number of the certifiedtecord of released lots, the manufacturer's
identity code and the component identification.

4.8 |Packaging

Packajging shall be securely-‘without any damage to passive optical components
transplortation and storage.

Packaljges shall include.instructions for use when required by the specification (see 4.2.6

4.9 |[Storage conditions

Wherg short-term degradable materials, such as adhesives, are supplied with the packag

ferred

arked
ctory

Huring

5).

e, the

manu?cturer shall mark these with the expiry date {year-and-week-numbers; accorTng to

ISO 86011} together with any requirements or precautions concerning safety hazafds or

environmental conditions for storage.

4.10 Safety

Optical filters, when used on an optical fibre transmission system and/or equipment, ma

y emit

potentially hazardous radiation from an uncapped or unterminated output port or fibre end.

The optical filter manufacturers shall provide sufficient information to alert system des
and users about the potential hazard and shall indicate the required precautions and w
practices.

In addition, each relevant specification shall include the following:

WARNING noTE

igners
orking
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— Care should be taken when handling small diameter fibre to prevent puncturing the skin,
especially in the eye area. Direct viewing of the end of an optical fibre or an optical fibre

connector, when it is propagating energy, is not recommended unless prior assurance has been
obtained as to the safety energy output level.

Reference shall be made to IEC 60825 (all parts), the relevant reference on safety.
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Annex A
(informative)

Example of etalon filter technology

A.1 Operating principle of etalon filter

An etalon can be considered as an optical resonator. It consists of a transparent plane-parallel
plate with two reflecting surfaces, or two parallel highly reflecting mirrors. The varying
transmission function of an etalon is caused by interference between the multiple reflections of
light between the two reflecting surfaces (see Figure A.1).

The reflected beam depends on the wavelength (1) of the light, the angle of incidence (f), the
thickngss of the etalon (d) and the refractive index of the material between“the reflecting
surfaces (n).

If both surfaces have a reflection coefficient R, the transmission function\[7(1)] of the etalon is
given py:
(1-R)

()=
(1—R)2 + 4Rsin2(%)

where| o is the phase delay between two partial waves:

5= 4 7hircos(9)

+- Reflector

e
T~
T~

_
Reflector n

\
\
\IEC

Figure A.1 — Schematic diagram of an etalon
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Transmission characteristics of etalon filter

The wavelength separation between adjacent transmission peaks is shown in Figure A.2.

A

1 -

FSR

A
y

FWHM

Relative transmittance

It is c4

where

Etalon
coeffig
the an

0
Wavelength
Iec

Figure A.2 — Transmission characteristic of an_etalon

lled the free spectral range (FSR), and full width half maximum (FWHM) is given By:
0.
OEWHM = A';:SR

F is the finesse and is given by:

o s m/R

Dlewpm  1-R

s with high finesse show sharper transmission peaks with lower minimum transm
ients. The peaks can be shifted by rotating the etalon with respect to the beam,
gle dependence of the transmission.

ission
Hue to
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B.1

Annex B
(informative)

Example of fibre Bragg grating (FBG) filter technology

Operating principle of FBG

An FBG has a periodic variation to the refractive index of the fibre core, as shown in Figure B.1,
and the periodic variation to the refractive index generates a wavelength specific mirror.
Therefore, an FBG can be used as an optical filter or as a wavelength-specific reflector.

The fy
have 4

wavel

where

n

4

The bandwidth (A1), is given by:

where

Diffraction grating part

T
Input ———» ——— Transmission
1
_  NNNNNNNNENEN
Reflection t—— Q \ [
Clad Core

IEC
Figure B.1 — Technology of a fibre Bragg grating
ndamental principle of an FBG, is Bragg reflection. The refractive index is assun

periodic variation over a defined length. The:eflected wavelength (1g), called the
ength, is defined by the following relationship:

/IB = 271/1
s the average refractive indéx of the grating;

s the period of the variation of the refractive index.

T

hed to
Bragg

57’!0

s\thé variation in the refractive index;

n is the fraction of power in the core.

The peak reflection [Pg(lg)] is approximately given by:

where
Nis th

1NV tanhZ[Nn—(Sno}

n

e number of periodic variations.
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B.2 Example of usage of an FBG

An FBG can reflect particular wavelengths of light and transmit other wavelengths. It is used
with an optical circulator in order to pick up reflected particular wavelengths as an optical

add/drop module, as shown in Figure B.2.

}‘1 - }‘49' }‘51 - }‘80

: Output 2, - 44,

*Ql/ =)

Input 4, - 14,

i

OA T

Output 7, Input 25,

IEC

Figure B.2 — Application of an optical add/drop module

The second application shown in Figure B.3 is an optical time domainireflectometer (DTDR)
sensof.

Optical 2
splitter

Optical Optical
circulator splitter

Solirce

Detgctor

AN

IEC

Figure B.3 — Application of an OTDR sensor
The thlird application is the wavelength stabilizer for a 980 nm pump LD, as shown in Figufje B.4.

il FBG

1

» A =980 nm, transmittance 7= 96 %

1T P ]

A=980 nm, reflectance R=4 % IEC

Figure B.4 — Application of the wavelength stabilizer for a 980 nm pump LD
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Annex C
(informative)

Example of thin film filter technology

Example of thin film filter technology

The fundamental structure of a thin-film filter is based on the Fabry-Perot etalon, which acts as
a band-pass filter. A signal at the passband wavelength passes through the filter, and other
wavelengths are reflected with a high reflectivity. The centre wavelength of the passband is

detern

Multilg
multip)

onagdg

the pa
The w

Key

d, thic

n, refr

k

6,

K INCi

Cc.2

ness
hctive index

lent angle for the layer of k

nined by the cavity length of the filter.

yer thin-film filters are known as wavelength selective optical filters. A “struct
layrer multilayer thin-film filters is that alternating layers of an optical coating are b
lass substrate. By controlling the thickness and number of the layers,the"waveler
ssband of the filter can be tuned and made as wide or narrow as desired’(see Figurg¢ C.1).
pvelength of the passband of the filter can be tuned also by the inGident angle.

k—1

IEC

Figure C.1 — Structure of a multilayer thin-film

ure of
uilt up
gth of

Example of application of thin film filters

Figure C.2 and Figure C.3 show the applications of a GFF for an optical fibre amplifier and a
BPF for an optical fibre amplifier, respectively.
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EDF
Isolator WDM Tap coupler
Signal input ) . _
(C-band) (=] LI =] { } { } Signal output
: Isolator GFF
PD
Pump LD (2980 nm) EC

Figure C.2 — Application for a GFF for an optical fibre amplifier

LWPF

BPF
BPF

WDM

Tap coupler

Isolator
Si | output
Signal input Ignal outpu
PD

Pump LD (41480 nm) IEC

Figure C.3 — Application for a BPF foran optical fibre amplifier
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Annex D
(informative)

Examples of interface style

The six examples of interface style of configuration A to configuration F for fibre optic fixed
filters are shown in Figure D.1 a) to Figure D.1 f).

Filter

Prgtalt

IEC

a) Configuration A — Device containing fibre optic pigtails without connector plug

[F—— Fitter — ]

Connector plug
IEC

b) Configuration B — Device containing integral fibres, with a cOnhréctor plug on each fibre

|: Filter

£) Configuration C — Device containing fibre optic connectors as a part of the device housing

IEC

Filter
Pigtail

IEC

d) Configuration D — Deyice containing one fibre optic pigtail without connector plug

D— Filter

Connector plug

IEC

e)N"Configuration E — Device containing one fibre optic pigtail with a connector plug

L Filter

IEC

f) Configuration F — Device containing one fibre optic connector as a part of the device housing

Figure D.1 — Examples of interface style for fibre optic fixed filters
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The|lnternational Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote ifterpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. To, this ¢nd and
in agldition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puplication(s)”]). Their
preparation is entrusted to technical committees; any IEC National Committee interested intthe/Subject dqalt with

may| participate in this preparatory work. International, governmental and non-governmental organizations|liaising

with| the IEC also participate in this preparation. IEC collaborates closely with the Intefnational Organizition for

Stapdardization (ISO) in accordance with conditions determined by agreement betwéen the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical commitiee has representation from all
intefested IEC National Committees.

3) IEC|Publications have the form of recommendations for international use”and are accepted by IEC INational
Conpmittees in that sense. While all reasonable efforts are made to-ensure that the technical contenfl of IEC
Publications is accurate, IEC cannot be held responsible for the ‘way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National Conmmittees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national.and regional publications. Any divergence fetween
any|IEC Publication and the corresponding national or regional publication shall be clearly indicated in thE latter.

5) IEC]itself does not provide any attestation of conformity. Independent certification bodies provide copformity
asseéssment services and, in some areas, access*o, IEC marks of conformity. IEC is not responsible [for any
ser\lices carried out by independent certification bodies.

6) All dsers should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and
members of its technical committees and.lEC National Committees for any personal injury, property damage or
othgr damage of any nature whatspever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publ|cations.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publications is
indigpensable for the correctiapplication of this publication.

9) Attegntion is drawn to the(possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not bé held responsible for identifying any or all such patent rights.

Interngtional Standard IEC 61977 has been prepared by subcommittee SC 86B: Fibrg optic
interconnecting\devices and passive components, of IEC technical committee TC 86:| Fibre
optics

This fpurth edition cancels and replaces the third edition published in 2015. This ¢dition
constitutes a technical revision.

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

a) change of the title and the scope for the limitation to fibre optic fixed filters;

b) addition of new terms and definitions reflecting new title;

c) removal of terms and definitions duplicated in [IEC TS 62627-09;

d) harmonization of the vertical axis of Figures 1 to 5;

e) restructuration of Clause 4 reflecting the latest technical and market situation.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
86B/4267/FDIS 86B/4286/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The ¢ . tecited-that thecontents of thisdocummeTntwitt Termamunctamged-mtil the
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data relgted to
the splecific document. At this date, the document will be

e re¢onfirmed,
. wilhdrawn,
o replaced by a revised edition, or

e amended.
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INTRODUCTION

There are two generic specifications for fibre optic filters: fibre optic fixed filters and fibre optic
tuneable filters. This document focuses on fibre optic fixed filters. Fibre optic tuneable bandpass
filter is standardized in IEC 63032.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
FIBRE OPTIC FIXED FILTERS — GENERIC SPECIFICATION

1 Scope

This document applies to the family of fibre optic filters. These components have all of the
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y are passive for the reason that they contain no optoelectronic or other trans
ments which can process the optical signal launched into the input port;

y modify the spectral intensity distribution in order to select some wavelehgths and
ers;

y are fixed, i.e. the modification of the spectral intensity distribution*is fixed and ¢
tuned;

y have input and output ports or a common port (having both-functions of input and
the transmission of optical power; the ports are optical fibre‘or optical fibre conne

y differ according to their characteristics. They can be divided into the fol
egories:

jucing
inhibit
annot
putput)

ctors;

owing

long-wave pass (only wavelengths greater thah or equal to a specified value are pa
band-pass (only an optical window is allowed);
notch (only an optical window is inhibited);

gain flattening (compensating the §pectral profile of the device).

50 possible to have a combination of the above categories.

obcument provides the generic information including terminology of IEC 61753-04x

brmative references

short-wave pass (only wavelengths lower than,orequal to a specified value are paEsed);

sed);

series

ents. Published IEC 61753-04x series documents are listed in the Bibliography.
ocument establishes uniform requirements for optical, mechanical and environmental
ties.

Ilewing documents are referred to in the text in such a way that some or all of their ¢

bntent

consti

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

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

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

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 m

easurement procedures

IEC TR 61930, Fibre optic graphical symbology

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — Vocabulary
for passive optical devices

ISO 129-1,

tolerances — Part 1: General principles

Technical product documentation (TPD) — Presentation of dimensions and

ISO 2‘36-1, Geometrical product specifications (GPS) — ISO code system for tolerahd

linear

ISO 1
form,

ISO 8

sizes — Part 1: Basis of tolerances, deviations and fits

01, Geometrical product specifications (GPS) — Geometrical tolerancing'+,Toleran
brientation, location and run-out

501-1, Date and time — Representations for information interchange — Part 1: Basi

3 Terms and definitions

For t
IECT

ISO a
addre
e |E
e |S

3.1

3.1.1
bandy
BPF
fibre @

Note 1

3.1.2
etalor
devicHq

ne purpose of this document, terms and definitions given in I[EC 6005
5 62627-09 and the following apply.

nd IEC maintain terminological databases for use in standardization at the fol
bses:

C Electropedia: available at http://www.electropedia.org/
D Online browsing platform: available at http://www.iso.org/obp

Component terms

ass filter

ptic filter designedyto allow signals between two specific wavelengths to pass

o entry: Thisynoté applies to the French language only.

consisting of a transparent plane-parallel plate with two reflecting surfaces,

es on

ces of

b rules

D-731,

owing

br two

parall¢l reflecting mirrors

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.

3.1.3

fibre Bragg grating

FBG

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

3.1.4

fibre optic filter

passive component used in fibre optic transmission system 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: There are two types of fibre optic filters: fibre optic fixed filters and fibre optic tuneable filters.

Note 2 to entry: The wavelength band which transmits or attenuates the signal is called the passband. There may
be more than one passband.

3.1.5
fibre ¢ptic fixed filter
fibre gptic filter which spectral profile is fixed

3.1.6
fibre ¢ptic tuneable filter
fibre gptic filter which spectral profile is changeable

Note 1 jo entry: Fibre optic tuneable bandpass filter is standardized in IEC 63032

3.1.7
gain flattening filter
gain ejqualizer

GFF
GEQ
fibre gptic filter designed to have the inverse charagteristic of the wavelength dependent loss
of an ¢ptical device

Note 1 fo entry: A GFF (GEQ) is used for the purpose of minimizing the wavelength dependent loss of a fibfre optic
device.

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

Note 4 fo entry: This note applies te-the French language only.

3.1.8
long wavelength pass-filter
LWPF
fibre optic filter~that passes long wavelength signals but reduces the amplitude of| short
wavelength signals

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

3.1.9
notch filter
fibre optic filter that passes all wavelengths except those in a stop band centred on a particular
wavelength

3.1.10

reflecting type fibre optic filter

wavelength selective reflecting device having two ports that reflects back the light to the launch
port at different wavelength range (OTDR monitoring range)

3.1.11

short wavelength pass filter

SWPF

fibre optic filter that passes short wavelength signals but reduces the amplitude of long
wavelength signals
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Note 1 to entry: This note applies to the French language only.

3.1.12

thin-film filter

TFF

fibre 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.

3.11
transmitting type fibre optic filter
fibre dptic filter in which the input and output ports are separated

3.2 Performance terms

3.21
operating wavelength
nominpl wavelength 1,,, at which a fibre optic filter operates with theSpecified performances

Note 1 fo entry: The term "operating wavelength" includes the nominally¢transmitting wavelength, and dedignated
attenuation/isolation wavelength.

3.2.2
operating wavelength range
specifled range of wavelengths including all operating wavelengths

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

3.2.3
passband
waveleéngth range within which a passive optical component is required to operate with pptical
attenuation less than or equal to alspecified optical attenuation value

Note 1 fo entry: There may be one'or more passbands for a fibre optic filter.

3.2.4
passhand ripple
maximum peak-to-peak variation of the insertion loss (absolute value) over the passban

1 ==

Note 1 jo entry:, (See Figure 1.
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-
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g

a) Passband ripple at band edges b) Passband ripple in band

Figure 1 — lllustration of passband <ipple

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

3.2.5
insertjon loss
attenyation

a
reducfion of optical power in a passband, when transmitted through a fibre optic filter

Note 1 fo entry: The insertion loss is expressed in decibels and defined as:

n

P
=-10lo —out.
a 910( P j

P s the optical power-launched into the fibre optic filter;
s the optical.power received out of the fibre optic filter.

Note 2 jo entry:s\\Ihe insertion loss (attenuation) is a function of wavelength.

3.2.6
free spectral range
FSR

difference between two adjacent operating wavelengths, in the case of a periodic spectral
response of a fibre optic filter

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

3.2.7
isolation wavelength
nominal wavelength 1, (where 1, # 1), that is nominally suppressed by a fibre optic filter
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3.2.8

isolation wavelength range

stopband

specified range of wavelengths from ,..;, to 4 a5 @round the isolation wavelength /,, that are

nominally suppressed by a fibre optic filter
Note 1 to entry: There may be one or more isolation wavelength ranges (stopbands) for a fibre optic filter.
Note 2 to entry: The term "stopband" is an antonym of the term passband.

Note 3 to entry: See Figure 2.

=t

S 50

S Stopband

=} - -

c

o

©

©

°

o

o

0 -
Wavelength
IEC
Figure 2 — lllustration of a stopband

3.2.9
maximum insertion loss within a passband
maximum attenuation within a passband

maximum value of the optical attenuation within a passband

Note 1 fo entry: Figure 3 shows passband and maximum insertion loss within a passband.

2 A
c 50
2
®
=
C
2
®
o
Q
o
Q
A Maximum insertion loss
— within passband
0 y >
Passband Wavelength
IEC

Figure 3 — lllustration of maximum insertion loss within a passband
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3.2.10

maximum slope of passband ripple

maximum value in fibre optic filter of the derivative of the insertion loss (for transmitting type
fibre optic filter) or return loss (for reflecting type fibre optic filter) as a function of wavelength
over the passband

3.2.11

minimum insertion loss within a passband

minimum attenuation within a passband

minimum value of the optical attenuation within a passband

N t 1 + : | 4 ™ . <l =i H~ H ' 1 HY I =i
ote 1 po-entry—Hgtre4-showspassbardarcminimuminsertortosswithinapassbend:

2 A
c 50
2
®
=
C
2
®
©
0
o
(e}
U\/ Maximum’insertion loss
V/within passband
° A >
Passband Wavelength
IEC

Figure 4 — lllustration of minimum insertion loss within a passband

3.2.12
return loss

4rL
fraction of input power that'is returned from a port of a fibre optic filter

Note 1 jo entry: The return loss is expressed in decibels and defined as:

R
ag =—10logg (;—eﬂ]

n

where
P, is the optical power launched into the port;
P..q is the optical power received back from the same port.

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

3.2.13
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 loss is generally defined as the
maximum value of passband ripples.

Note 2 to entry: The term "wavelength dependent loss" is generally used for LWPFs, SWPFs or relatively wide
passband filters. For BPF especially narrow passband filters, for example WDM application, passband ripple is
generally used.
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3.2.14
X dB bandwidth
minimum band width which the variation of insertion loss (attenuation) is X dB within a passband

Note 1 to entry: X dB bandwidth shall be determined by considering the temperature dependency 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.

2 A
o
©
=
C
ko
©
T
9
a
fe)
1
1
I
| I
) I
| l
| X dB_bandwidth !
T >
0 >
Wavelength
IEC

Figure 5 — lllustration’of X dB bandwidth

4 Requirements

4.1 |[Classification
411 General
Fibre pptic fixed filters are-classified either totally or in part in the following categories:

— teghnology andfunction type;
— intprface style.

An examplesof a typical fibre optic fixed filter classification is given in Table 1.

Table 1 — Ex le of ical fil tic fixed fil | ificati

Items Classifications

Technology and function type Technology: TFF
Function: LWPF

Interface style Configuration B
Fibre type: IEC 60793-2 type B1
IEC 61754-4 (SC connector)
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4.1.2

Technology and function type

4.1.2.1 Technologies

The fibre optic fixed filter shall be defined by its technology type. There are several technology
types of filters, for instance:

— thin-film filter (TFF);
— fibre Bragg grating (FBG);

— etalon filter.

4.1.2.I_E|.l.nd.ions
The filpre optic fixed filter type shall be defined by its intended function and optical perfornfjance.

There

— lon
- ba
— sh
- ga
- no

41.3
The fi

— the
— the

NOTE
4.2
421

Graph
IEC 6

4.2.2
4.2.2,

The d
constr

are several types of filters, for instance:

g wavelength pass filter (LWPF);

nd-pass filter (BPF);

brt wavelength pass filter (SWPF);

n flattening filter (GFF)/ gain equalizer (GEQ);
ch.

Interface style
bre optic fixed filter style shall be defined on the-bpasis of the following elements:

input and output port configuration;

connector set type(s), if any.

Examples of interface style are provided in Aanex D.

Documentation

Symbols
ical and letter Ssymbols shall, whenever possible, be taken
027 (all parts), IEC«60617 and IEC TR 61930.
Drawings
General

rawings»and dimensions given in the relevant specifications shall not restrict
uction’nor be used as manufacturing drawings.

4.2.2.2 Projection system

from

detail

Either first angle or third angle projection shall be used for the drawings in documents covered
by this document. All drawings within a document shall use the same projection system and the
drawings shall state which system is used.

4.2.2.3 Dimensional system

All dimensions shall be given in accordance with ISO 129-1, ISO 286-1 and ISO 1101. The
metric system shall be used in all specifications. Dimensions shall not contain more than five
significant digits. When units are converted, a note shall be added in each relevant specification.
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4.2.3 Tests and measurements
4.2.3.1 Tests and measurements procedures

The tests and measurements procedures for optical, mechanical, climatic and environmental
characteristics of fibre optic fixed filters to be used shall be defined and selected preferentially
from IEC 61300 (all parts). The size measurement method to be used shall be specified in the
relevant specification for dimensions which are specified within a total tolerance zone of
0,01 mm or less.

4.2.3.2 Reference components

Refergnce components (such as golden samples) for measurement purposes, if required, shall
be spgcified in the relevant specification.

4.2.4 Test report

The test reports shall be prepared for each test conducted as required by a rj:evant
speciflcation. The reports shall be included in the qualification test repart-and in the pgriodic
inspegtion report.

Test reports shall contain the following information as a minimum:

— title and date of test;

— tegt equipment used;

— alllapplicable test details;

— alllmeasurement values and observations.
4.2.5 Instructions for use

Instrugtions for use, when required, shallcbe given by the manufacturer.

4.3 |Standardisation system
4.3.1 Interface standards

Refer proper references when (in case) the connector is used, such as IEC 61754 (all parts).

4.3.2 Performance standards

Performance standards — IEC 61753 (all parts) — contain a series of tests and measurements
(whichh may orimay not be grouped into a specified schedule depending on the requiremegnts of
that sfandards) with clearly defined conditions, severities and pass/fail criteria. The tegts are

and/or severities (and/or groupings) representing the requirements of a market sector, user
group or system location.

A product that has been shown to meet all the requirements of a performance standard can be
declared as complying with a performance standard but should then be controlled by a quality
assurance/quality conformance programme.

4.3.3 Reliability standards

Reliability standards are intended to ensure that a component can meet performance
specifications under stated conditions for a stated time period.
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4.4 Design and construction
4.4.1 Materials
4411 General

All housing materials used in the construction shall be manufactured with materials which meet
the requirements of the relevant specification.

4.4.1.2 Non-flammable materials

When non-flammable materials are required, the requirements shall be specified, and reference
shouldbe made 1o —TT-5_1T an alternate standard Is used for non-flammable majerials,
it shal] be declared.

4.4.2 Workmanship

Comppnents and associated hardware shall be manufactured to a uniform quality and shall be
free of sharp edges, burrs or other defects that would affect life, serviceabhility or appeafance.
Particular attention shall be given to neatness and thoroughness of marking, plating, soldering,
bonding, etc.

4.5 |Quality

Fibre pptic fixed filters shall be controlled by the quality assessment procedures and dedlared.

4.6 |Performance requirements

Fibre loptic fixed filters shall meet the performance requirements specified in the relevant
specif|cation.

4.7 |ldentification and marking
4.71 General

Comppnents, associated hardware and shipping packages shall be permanently and legibly
identifjed and marked when required by the relevant specification.

4.7.2 Component marking

Comppnent markingy if required, should be specified in the relevant specification. The prdferred
order pf markings:

a) poft identification (if required);

b) mafnufacturer's part number (including serial number, if applicable);

c) manufacturer's identification mark or logo.

If space does not allow for all the required marking on the component, each unit shall be
individually packaged with a data sheet containing all of the required information which is not
marked.

4.7.3 Package marking

Several devices may be packaged together for shipment.

Package marking, if required, shall be specified in the relevant specification. The preferred
order of marking is:

a) manufacturer's identification mark or logo;

b) manufacturer's part number.
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When applicable, individual unit packages (within the sealed package) should be marked with
the reference number of the certified record of released lots, the manufacturer's factory identity
code and the component identification.

4.8

Packaging

Packaging shall be securely without any damage to passive optical components during
transportation and storage.

Packages shall include instructions for use when required by the specification (see 4.2.5).

4.9

Wherg

requir

4.10

Optic4g
potentially hazardous radiation from an uncapped or unterminated output port or fibre en

The o
and u
practi

In addjtion, each relevant specification shall includée the following:

WARN
the sk
fibre ¢
been ]>btained as to the safety energy.output level.

Refer

otorage conditions

bments or precautions concerning safety hazards or environmental conditions for st

Safety

| filters, when used on an optical fibre transmission system and/or equipment, ma

sers about the potential hazard and shall indicate the“required precautions and w|
es.

ING — Care should be taken when handling small diameter fibre to prevent pung
n, especially in the eye area. Directiviewing of the end of an optical fibre or an
onnector, when it is propagating energy, is not recommended unless prior assuran

nce shall be made to IEC 60825 (all parts), the relevant reference on safety.

short-term degradable materials, such as adhesives, are supplied with the package, the
manufacturer shall mark these with the expiry date according to ISO 8601-1 together wi

th any
brage.

y emit
d.

btical filter manufacturers shall provide sufficient information to alert system desjgners

orking

turing
bptical
ce has
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Annex A
(informative)

Example of etalon filter technology

A.1 Operating principle of etalon filter

An etalon can be considered as an optical resonator. It consists of a transparent plane-parallel
plate with two reflecting surfaces, or two parallel highly reflecting mirrors. The varying
transmission function of an etalon is caused by interference between the multiple reflections of
light between the two reflecting surfaces (see Figure A.1).

The reflected beam depends on the wavelength (1) of the light, the angle of incidence (f), the
thickngss of the etalon (d) and the refractive index of the material between“the reflecting
surfaces (n).

If both surfaces have a reflection coefficient R, the transmission function\[7(4)] of the etalon is
given py:
(1-R)

()=
(1—R)2 + 4Rsin2(%)

where| o is the phase delay between two partial waves:

5= 4 7dircos(6)

+- Reflector

R
T~
T~

_
Reflector n

\
\
\IEC

Figure A.1 — Schematic diagram of an etalon
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Transmission characteristics of etalon filter

The wavelength separation between adjacent transmission peaks is shown in Figure A.2.

A

1 -

FSR

A
y

FWHM

Relative transmittance

It is c4

where

Etalon
coeffig
the an

0
Wavelength
Iec

Figure A.2 — Transmission characteristic of an_etalon

lled the free spectral range (FSR), and full width half maximum (FWHM) is given By:
10)
OFWHM = ﬂ';,SR

F is the finesse and is given by:

o Osr R

Dipwhm  1-R

s with high finesse show sharper transmission peaks with lower minimum transm
ients. The peaks can be shifted by rotating the etalon with respect to the beam,
gle dependence of the transmission.

ission
Hue to
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B.1

Annex B
(informative)

Example of fibre Bragg grating (FBG) filter technology

Operating principle of FBG

An FBG has a periodic variation to the refractive index of the fibre core, as shown in Figure B.1,
and the periodic variation to the refractive index generates a wavelength specific mirror.
Therefore, an FBG can be used as an optical filter or as a wavelength-specific reflector.

The fy
have 4

wavel

where
n

4

The bandwidth (A1), is given by:

where

Diffraction grating part

T
Input ———» ——— Transmission
1
_  NNNNNNNNENEN
Reflection t—— Q \ [
Clad Core

IEC
Figure B.1 — Technology of a fibre Bragg grating
ndamental principle of an FBG, is Bragg reflection. The refractive index is assun

periodic variation over a defined length. The:reflected wavelength (1g), called the
ength, is defined by the following relationship:

/IB = 271/1
s the average refractive indéx of the grating;

s the period of the variation of the refractive index.

AL :[26}1—0’7}18
7

hed to
Bragg

51’10

s\thé variation in the refractive index;

n is the fraction of power in the core.

The peak reflection [Pg(lg)] is approximately given by:

where
Nis th

1NV tanhZ[Nn—(Sno}

n

e number of periodic variations.


https://iecnorm.com/api/?name=3304833f6dfd87deab4b0fe41196e278

- 22 - IEC 61977:2020 © IEC 2020

B.2 Example of usage of an FBG

An FBG can reflect particular wavelengths of light and transmit other wavelengths. It is used
with an optical circulator in order to pick up reflected particular wavelengths as an optical

add/drop module, as shown in Figure B.2.

}‘1 - }‘49' }‘51 - }‘80

: Output 2, - 44,

*Ql/ =)

Input 4, - 14,

i

OA T

Output 7, Input 25,

IEC

Figure B.2 — Application of an optical add/drop module

The second application shown in Figure B.3 is an optical time domainireflectometer (DTDR)
sensof.

Optical 2
splitter

Optical Optical
circulator splitter

Solirce

Detgctor

AN

IEC

Figure B.3 — Application of an OTDR sensor
The thlird application is the wavelength stabilizer for a 980 nm pump LD, as shown in Figufje B.4.

il FBG

1

» A =980 nm, transmittance 7= 96 %

1T P ]

A=980 nm, reflectance R=4 % IEC

Figure B.4 — Application of the wavelength stabilizer for a 980 nm pump LD
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Annex C
(informative)

Example of thin film filter technology

C.1 Example of thin film filter technology

The fundamental structure of a thin-film filter is based on the Fabry-Perot etalon, which acts as
a band-pass filter. A signal at the passband wavelength passes through the filter, and other
wavelengths are reflected with a high reflectivity. The centre wavelength of the passband is
determined by the cavity length of the filter.

Multilgyer thin-film filters are known as wavelength selective optical filters. A “stfucture of
multilgyer thin-film filters is that alternating layers of an optical coating are built\up on g glass
substrate. By controlling the thickness and number of the layers, the wavelength pf the
passbpnd of the filter can be tuned and made as wide or narrow as desired(see Figurg C.1).
The wpvelength of the passband of the filter can be tuned also by the incident angle.

IEC

Key

d, thickness

k

n, refractive index

k

6,

. inciflent angle for the layer of k

Figure C.1 — Structure of a multilayer thin-film

C.2 Example of application of thin film filters

Figure C.2 and Figure C.3 show the applications of a GFF for an optical fibre amplifier and a
BPF for an optical fibre amplifier, respectively.
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EDF
Isolator WDM Tap coupler
Signal input ) . _
(C-band) (=] LI =] { } { } Signal output
: Isolator GFF
PD
Pump LD (2980 nm) EC

Figure C.2 — Application for a GFF for an optical fibre amplifier

LWPF

BPF
BPF

WDM

Tap coupler

Isolator
Si | output
Signal input Ignal outpu
PD

Pump LD (41480 nm) IEC

Figure C.3 — Application for a BPF foran optical fibre amplifier



https://iecnorm.com/api/?name=3304833f6dfd87deab4b0fe41196e278

IEC 61977:2020 © |IEC 2020 - 25—

Annex D
(informative)

Examples of interface style

The six examples of interface style of configuration A to configuration F for fibre optic fixed
filters are shown in Figure D.1 a) to Figure D.1 f).

Filter

Fldgtall

IEC

a) Configuration A — Device containing fibre optic pigtails without connector plug

[F—— Fitter — ]

Connector plug
IEC

b) Configuration B — Device containing integral fibres, with a connector plug on each fibre

|: Filter

£) Configuration C — Device containing fibre optic connectors as a part of the device housing

IEC

Filter
Pigtail

IEC

d) Configuration D — Deyvice containing one fibre optic pigtail without connector plug

D— Filter

Connector plug

IEC

e)~Configuration E — Device containing one fibre optic pigtail with a connector plug

L Filter

IEC

f) Configuration F — Device containing one fibre optic connector as a part of the device housing

Figure D.1 — Examples of interface style for fibre optic fixed filters
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D’INTERCONNEXION ET
COMPOSANTS PASSIFS FIBRONIQUES —
FILTRES FIBRONIQUES FIXES — SPECIFICATION GENERIQUE

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation ¢o
de ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pourid
favdriser la coopération internationale pour toutes les questions de normalisation dans les~dema
I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Normes internat
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS
Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étud
travhux desquels tout Comité national intéressé par le sujet traité peut participer.”Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem
travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), se
conglitions fixées par accord entre les deux organisations.

nposée
bjet de
nes de
onales,
et des
es, aux
sations
ent aux
on des

Les|décisions ou accords officiels de I'lEC concernant les questions techniques\téprésentent, dans la mesure du

possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC int
son{ représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
conmme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin q
s'asjsure de I'exactitude du contenu technique de ses publications <{I'lEC ne peut pas étre tenue respons
I'événtuelle mauvaise utilisation ou interprétation qui en est faite\par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na
et rggionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées_entermes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
fourpissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardg
conformité de I'lEC. L'IEC n'est responsable‘\d‘aucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatign.

Aucpne responsabilité ne doit étrenimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cdmpris ses experts particuliets et les membres de ses comités d'études et des Comités nationaux d
pouf tout préjudice causé en ¢cas de dommages corporels et matériels, ou de tout autre dommage de
natyre que ce soit, directe eu\indirecte, ou pour supporter les colts (y compris les frais de justice) et les d4
décpulant de la publicationyou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication d
ou du crédit qui lui est’accordé.

L'atjention est attiree. sur les références normatives citées dans cette publication. L'utilisation de publ
référencées est¢bligatoire pour une application correcte de la présente publication.

L'atfention est.attirée sur le fait que certains des éléments de la présente publication de I'lEC peuvent fair]
de diroits.d€brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
breyets- et averti de leur existence.

Eresseés
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d'interconnexion et composants passifs a fibres optiques, du comité d’études 86 de I'lEC:
optiques.

ositifs
Fibres

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2015 dont elle
constitue une révision technique.

La présente édition inclut les modifications techniques majeures suivantes par rapport a
I'édition précédente:

a) modification du titre et du domaine d'application pour limiter le présent document aux filtres

fibroniques fixes;

b) introduction de nouveaux termes et définitions pour refléter le nouveau titre;

c) suppression des termes et définitions présents dans I'lEC TS 62627-09;
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d) harmonisation de I'axe vertical des Figures 1 a 5;

e) restructuration de I'Article 4 pour refléter les derniéres situations techniques et du marché.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote

86B/4267/FDIS 86B/4286/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti

a l'approbation de cette Norme internationale.

Ce dofument a été rédigé selon les Directives ISO/IEC, Partie 2.

Le conité a décidé que le contenu de ce document ne sera pas modifié avant la date de st
indiquge sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donnée€s relati

docuni

e red

ent recherché. A cette date, le document sera

onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anj

endé.

abilite
es au
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INTRODUCTION

Il existe deux spécifications génériques pour les filtres fibroniques: une pour les filtres
fibroniques fixes et une pour les filtres fibroniques accordables. Le présent document porte sur
les filtres fibroniques fixes. Les filtres fibroniques passe-bande accordables font I'objet de la
norme |[EC 63032.
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DISPOSITIFS D’INTERCONNEXION ET
COMPOSANTS PASSIFS FIBRONIQUES —
FILTRES FIBRONIQUES FIXES — SPECIFICATION GENERIQUE

1 Domaine d'application

Le présent document s’applique a la famille des filtres fibroniques. Ces composants possédent

|’ense mhbhla dac caractArictiniine AANAralac ciivantac:
ToTe— oo Caracterrotrgue o gerrerareo—ourvartteo:

— ils|sont passifs du fait qu’ils ne contiennent aucun élément optoélectroniqueou putres
élgments transducteurs susceptibles de traiter le signal optique injecté dans le.part d’gntrée;

— ils|modifient la distribution d’intensité spectrale afin de sélectionner certaines longueurs
d’gnde et en interdire d’autres;

— ils|sont fixes, c’est-a-dire que la modification de la distribution de Vintensité spectrale est
copstante et ne peut donc étre accordée;

— ils|comportent des ports d’entrée et de sortie ou un port commun’ (comportant a la fpis les
forjctions d’entrée et de sortie) pour la transmission de la pdissance optique; les porfs sont
ung fibre optique ou des connecteurs a fibres optiques;

— ils| different en fonction de leurs caractéristiques./lls”peuvent étre répartis damps les
cajégories suivantes:

e | passe-bas (seules les longueurs d’'onde inférieures ou égales a une valeur spgcifiée
sont transmises);

e | passe-haut (seules les longueurs d’onde“supérieures ou égales a une valeur spgcifiée
sont transmises);

e | passe-bande (seule une fenétre gptique est autorisée);
¢ | coupe-bande (seule une fenétre optique est interdite);

e | aplanissement de gain (compensation du profil spectral du dispositif).

Une cpmbinaison des catégories ci-dessus est également possible.

Le pr¢sent document fournit des informations génériques et notamment la terminologje des
documents de la série IEC 61753-04x. Les documents publiés de la série IEC 61753-04ix sont
indiqugs dans la Bibliographie.

Le présent doeument établit des exigences uniformes pour les propriétés optiques, mécaniques
et envjronnhementales.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60027 (toutes les parties), Symboles littéraux a utiliser en électrotechnique

IEC 60050-731, Vocabulaire électrotechnique international (IEV) - Partie 731:
Téléecommunications par fibres optiques (disponible sur le site http://www.electropedia.org)

IEC 60617, Symboles  graphiques  pour schémas  (disponible sur le site
http://std.iec.ch/iec60617)
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IEC 60825 (toutes les parties), Sécurité des appareils a laser

IEC 61300 (toutes les parties), Dispositifs d’interconnexion et composants passifs fibroniques
— Méthodes fondamentales d’essais et de mesures

IEC TR 61930, Symbologie des graphiques de fibres optiques

IEC TS 62627-09, Fibre optic interconnecting devices and passive components — Vocabulary
for passive optical devices (disponible en anglais seulement)

ISO 129-1, Documentation technique de produits — Représentation des dimensions et
tolérapces — Partie 1: Principes généraux

ISO 286-1, Spécification géométrique des produits (GPS) — Systeme de codification ISQ pour
les tolgrances sur les tailles linéaires — Partie 1: Bases des tolérances, écarts‘et-ajustements

ISO 1101, Spécification géométrique des produits (GPS) — Tolérancement géométrique —
Tolérgncement de forme, orientation, position et battement

ISO 8601-1, Date et heure — Représentations pour I'échange d'information — Partie 1: Regles
de base

3 Teérmes et définitions

Pour les besoins du présent document, les termes' et définitions de I'lEC 60050-731|et de
I'EC/TS 62627-09, ainsi que les suivants, s'appliquent.

L'ISO [et I'lEC tiennent & jour des bases desdonnées terminologiques destinées a étre ut|lisées
en nofmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I"adresse http://www.electropedia.org/

e ISP Online browsing platformidisponible a I'adresse http://www.iso.org/obp
31 Termes concernant les composants

3.11
filtre passe-bande
BPF
filtre fijbroniqueicongu pour permettre aux signaux de passer entre deux longueurs ¢’onde
spéciflques

Note 1 pd'article: Le terme abérégé "BPF" est dérivé du terme anglais développé correspondant "band-pasE filter".

3.1.2

étalon

dispositif constitué d’'une plaque transparente plane paralléle a deux surfaces réfléchissantes,
ou a deux miroirs paralléles hautement réfléchissants

Note 1 a I'article: La variation de la fonction de transmission d’un étalon est provoquée par I'interférence entre les
réflexions multiples du rayonnement lumineux entre les deux surfaces réfléchissantes.

Note 2 a I'article: L'Annexe A décrit les principaux éléments de la technologie de |'étalon.

3.1.3

réseau de Bragg a fibres

FBG

dispositif fibronique ayant une variation périodique courte par rapport a I'indice de réfraction du
cceur de la fibre, le long de la fibre
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Note 1 a l'article: Un FBG peut réfléchir des longueurs d’onde particulieres du rayonnement lumineux et transmettre
d’autres longueurs d’onde.

Note 2 a l'article: L'Annexe B décrit les principaux éléments de la technologie du FBG.

Note 3 a I'article: Le terme abrégé "FBG" est dérivé du terme anglais développé correspondant "fibre Bragg grating".

3.14

filtre fibronique

composant passif utilisé dans un systéme de transmission fibronique, en vue de modifier la
distribution de [l'intensité spectrale d’'un signal, afin de permettre la transmission ou
I'affaiblissement de certaines longueurs d’onde et en bloquer d’autres

Note 1 g I'article: 1l existe deux types de filtres fibroniques: les filtres fibroniques fixes et les filtres fibrpniques
accordgbles.

Note 2 p l'article: La longueur d’'onde permettant la transmission ou I'affaiblissement du signal est désigng¢e sous
le nom He bande passante. Il peut exister plus d'une bande passante.

3.1.5
filtre fibronique fixe
filtre flbronique dont le profil spectral est fixe

3.1.6
filtre fibronique accordable
filtre fijbronique dont le profil spectral est variable

Note 1 p l'article: Les filtres fibroniques passe-bande accordables,font I'objet de I'lEC 63032.

3.1.7

filtresr aplanissement de gain
égaligeur de gain

GFF

GEQ

filtre fibronique congu pour comporter® la caractéristique inverse de la perte d’ingertion
dépendant de la longueur d’onde d'uiJdispositif optique

Note 1 @ 'article: Un GFF (GEQ) est-utilisé dans le but de réduire le plus possible la perte dépendant de la Igngueur
d’onde H'un dispositif fibronique.

Note 2 p I'article: Un GFF (GEQ) est typiquement utilisé avec (dans) un amplificateur optique.

Note 3 g I'article: Le termé abrégé "GFF" est dérivé du terme anglais développé correspondant "gain flattening
filter".

Note 4 p l'article:( Le terme abrégé "GEQ" est dérivé du terme anglais développé correspondant "gain equafizer".

3.1.8
filtre passe-haut
LWPF
filtre fibronique qui transmet des signaux de grandes longueurs d’onde, mais réduit 'amplitude
des signaux de courtes longueurs d’onde

Note 1 a l'article: Le terme abrégé "LWPF" est dérivé du terme anglais développé correspondant "long wavelength
pass filter".

3.1.9

filtre coupe-bande

filtre fibronique qui transmet toutes longueurs d'onde, a I'exception de celles situées dans une
bande d’arrét centrée sur une longueur d’onde centrale
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3.1.10

filtre fibronique de type réfléchissant

dispositif réfléchissant sélectif en longueur d'onde équipé de deux ports, qui rétroréfléchit le
rayonnement lumineux dans le port d'injection sur une plage de longueurs d'onde différente
(plage de contréle OTDR)

3.1.11

filtre passe-bas

SWPF

filtre fibronique qui transmet des signaux de longueurs d’onde courtes, mais réduit 'amplitude
des signaux de grandes longueurs d’onde

Note 1 f I'article: Le terme abrégé "SWPF" est dérivé du terme anglais développé correspondant "shortwayelength
pass filfer".

3.1.1
filtre ¢n couche mince
TFF
filtre fibronique qui transmet une ou plusieurs bandes de longueur dionde particuligres et
réfléchit toutes les autres longueurs d’onde en utilisant I’effet d’interférence de la couche[mince

Note 1 | l'article: Un filtre a film multicouche diélectrique est un TTF typique.)L'annexe C décrit les pripcipaux
élémenis de la technologie du TFF.

Note 2 p l'article: Le terme abrégé "TFF" est dérivé du terme anglais développé correspondant "thin film filger".

3.1.13
filtre fibronique de type transmission
filtre fibronique dans lequel les ports d’entrée et de\sortie sont séparés

3.2 |Termes concernant les performances

3.21
longupur d’onde de fonctionnement
longugur d'onde nominale 1,,, a laguelle fonctionne un filtre fibronique avec les performances

spécif|ées

Note 1 f l'article: Le terme "longueur d’onde de fonctionnement" inclut la longueur d’onde a transmission ngminale,
et la longueur d'onde d'affaiblissement/d'isolation désignée.

3.2.2
plage|de longueurs-d'onde de fonctionnement
plage | spécifie¢é{~de longueurs d’onde, comprenant toutes les longueurs d’onde de
fonctignnement

Note 1 pd'article: Elle comprend toutes les plages de longueurs d'onde des bandes passantes et d'isolation.

3.2.3

bande passante

plage de longueurs d’onde dans laquelle il est exigé qu'un composant optique passif fonctionne
avec un affaiblissement optique inférieur ou égal a une valeur d'affaiblissement optique
spécifiée

Note 1 a I'article: Il peut exister une ou plusieurs bandes passantes pour un filtre fibronique.

3.2.4

ondulation de la bande passante

variation maximale de créte a créte de la perte d’insertion (valeur absolue) sur la bande
passante

Note 1 a l'article: Voir la Figure 1.
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