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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to_promote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
blicly Available Specifications (PAS) and Guides (hereafter referred to as ‘[EC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-goyernmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement'between the two organizati

e formal decisions or agreements of IEC on technical matters expresSy¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical tommittee has representation fr

C Publications have the form of recommendations for international use and are accepted by IEC N{§
mmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation gf,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have_the latest edition of this publication.

liability shall attach to IEC orits” directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the‘correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use
ent(s). lECtakes no position concerning the evidence, validity or applicability of any claimed patent rig
pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
y be\required to implement this document. However, implementers are cautioned that this may not rep
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latest information, which may be obtained from the patent database available at https://patents.iec.c

sh
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61978-1:2014. 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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IEC 61978-1 has been prepared by subcommittee 86B: Fibre optic interconnecting devices and
passive components, of IEC technical committee 86: Fibre optics. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) h
b) c

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

Full i
the 4

The |

This
acco
at w
desc

A lis
inter

compensators, can be found on the IECwebsite.

armonization of terms and definitions with IEC TS 62627-09;

hanae of Clause 4 reaardinga reauirements
) 9 9 <

Draft Report on voting

86B/4866/FDIS 86B/4901/RVD

bove table.
anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEE€/Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The maintdocument types developed by IEC
ibed in greater detail at www.iec.ch/publicatjgns.

t of all parts in the IEC 61978 seriés, published under the general title Fibre
fonnecting devices and passive components — Fibre optic passive chromatic dispe

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/lEC Directives, IEC Supplement, avalilable

are

optic
rsion

The ¢ommittee has decided that.the contents of this document will remain unchanged unfil the
stability date indicated on the UEC website under webstore.iec.ch in the data related tp the
specf|fic document. At this date, the document will be
e rg¢confirmed,
e withdrawn, or
e rgvised.

IMPIORTANT — The "colour inside"” logo on the cover page of this document indicates

that

it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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2 Normative references

The following documents are referred to in the-t€xt in such a way that some or all of their co

part of IEC 61978 applies to fibre optic passive chromatic dispersion compensator
iting the following features:

ey are optically passive;

ey have an optical input and an optical output for transmitting optical ‘power;
e ports are optical fibres or optical fibre connectors;

ey are wavelength sensitive;

ey-may can be polarization sensitive.

document establishes uniform requirements for the" passive chromatic dispe
ensator.

s, all

rsion

ntent

constitutes requirements of this document..For dated references, only the edition cited applies.
For pndated references, the latest edition of the referenced document (including| any
amendments) applies.

IEC 0027 (all parts), Letter symbols to be used in electrical technology

IEC 0050-731, International Electrotechnical Vocabulary — Chapter 731: Optical |fibre
communication

IEC 60617 (all parts); Graphical symbols for diagrams

IEC 80695-11-5. Fire-hazard-testing—Part 11-5-Test flames —Needle-flame-test- method
|EC ANZOR 2 Rﬁ")ﬁ‘l')’ ﬁpﬁr\al fihroc Dart 2_50N0- Dradiict epaniﬁ'naﬁnne Sor ional

) .E. . 5 ! B . ! g.!

IEC 60825 (all-parts)-Safetyof laserproducts

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

IEC 61753 (all parts), Fibre optic interconnecting devices and passive components performance
standard
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IEC TR 61930, Fibre optic graphical symbology

IEC 62005 (all parts), Reliability of fibre optic interconnecting devices and passive components

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

YA O

] oroaun 0 a
dimepnsions and tolerances — Part 1: General principles

ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerandes of
form/ orientation, location and run-out

ISO $601-1, Date and time — Representations for informatieh interchange — Part 1: Basic Jrules

3 Terms and definitions

For the purposes of this document, the termis and definitions given in IEC 60050-731 and
IEC TS 62627-09 and the following apply.

ISO jand IEC maintain terminology ‘databases for use in standardization at the follgwing
addre¢sses:

e |HC Electropedia: availabledat https://www.electropedia.org/

e 1$0 Online browsing platform: available at https://www.iso.org/obp

3.1.1

passive chromatic dispersion compensator

PCDC

two-port in-line passive device used to perform chromatic dispersion compensation

Note 1 to entry: PCDCs are commonly used to compensate the chromatic dispersion of an optical path by adding
the opposite sign chromatic dispersion.

Note 2 to entry: The typical optical paths comprise single-mode fibre, dispersion shifted fibre and/or non-zero

dispersion shifted fibre. PCDCs have either negative or positive chromatic dispersion values depending on the
chromatic dispersion sign of the optical path.

[SOURCE: IEC TS 62627-09:2016, 3.3.17]
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dispersion compensating fibre

DCF

speciality fibre to compensate for the chromatic dispersion of an optical path

3.1.3
pass

ive DCF based dispersion compensator

2024

PCDC which constitutes DCF; realised by having chromatic dispersion characteristics of
opposite sign to that of the optical path which are controlled the refractive index profile of the

fibre

3.1.4

fibre
FBG
fibre
along

3.1.5
pass|
PCD
in eit

3.1.6
virtu
VIPA
optic

Note

3.1.7

Bragg grating

type optical device which has periodically modulated refractive index profile<in the
the fibre axis

ive FBG based dispersion compensator

her modulation period or refractive index, or both, along the.fibre axis

Llly imaged phased array

bl device having a glass plate with a highly reflective mirror

to entry: A VIPA has the same functions as a grating-

passfive VIPA based dispersion compensator

core

C which constitutes an FBG; PCDC is realised by a chirped FBG'which has gradual change

bf the

PCDC consisting of a VIPA, focusing lens and 3-dimensional mirror
Note 1 to entry: PCDC produces both positive and negative chromatic dispersion by the movement
3-dimg¢nsional mirror to compensate for-theé chromatic dispersion of an optical path.
3.1.8

etalgn

optichl cavity which consists of a pair of parallel reflective mirrors
3.1.9

Giret-Tournois etalon

GT etalon

etaloh having a highly reflective mirror and a half mirror

Note 10 entry. e GT etalon Is sometimes Cdlled a GT Interrerometer.

3.1.10

passive GT etalon based dispersion compensator

PCDC which comprises a GT etalon

3.2
3.2.1

Performance-parameter terms

chromatic dispersion compensation
process by which a specific amount of chromatic dispersion is removed in order to mitigate the
system impairment caused by unwanted dispersion
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3.2.2
group delay
time by which a pulse is delayed by an optical device

Note 1 to entry: The group delay generally varies with the operating wavelength.

3.2.3
chromatic dispersion
derivative of group delay with respect to wavelength or frequency

Note 1 to entry: A typical unit is ps/nm or ps/GHz. The chromatic dispersion generally varies with the operating
wavelengih-

Note 4 to entry: The unit of ps/GHz are not commonly used; however, it is suitable for the evaluation of transnfission
system influence.

3.2
dispersion slope
derivptive of chromatic dispersion with respect to wavelength or frequency

Note {to entry: A typical unitis ps/nm?2 or ps/GHz2.The unit of ps/GHz?2 is not commdnly used; however, it is slitable
for thgd evaluation of transmission system influence.

Note 4 to entry: The dispersion slope generally varies with the operating wayelength.

3.2.5
operpting wavelength
nomipal wavelength A at which a passive device operates with the specified performance

Note 1to entry: Operating wavelength includes the wavelength to be nominally transmitted, attenuated and isqlated.

3.2.6
operpting wavelength range
specffied range of wavelengths includingrall operating wavelengths

Note 1to entry: Operating wavelength range’shall include all passbands when two or more the passbands ard exist.

3.2.7
figune of merit
FoM
ratio [of the dispersion-tothe insertion loss of a PCDC at a particular operating wavelength

3.2.8
passjpand
wavelengthrange within which a passive optical-component device is required to operatg with
opticpl attenuation less than or equal to a specified optical attenuation value

N t 1 At Thaor naal o 0. PR -V h
ote He-entry—TFhere-may-canbe-ene-ormorepassbandsfora

3.2.9
passband ripple
maximum peak-to-peak variation of insertion loss in the passband

Note 1 to entry: The passband ripple of a PCDC is defined as the maximum passband ripple for all passbands.

3.2.10

group delay ripple

GDR

maximum peak-to-peak variation of the group delay approximated by a desired function of
wavelength (or frequency), typically a linear fit, within a channel wavelength (or frequency)
range


https://iecnorm.com/api/?name=64d48df4b82f8d2c41039cb348c50929

-10 - IEC 61978-1:2024 RLV © IEC 2024

3.2.11
phase ripple

maximum peak-to-peak variation in measured phase spectrum when compared to a quadratic

fit within a channel wavelength (or frequency) range

Note 1 to entry: Phase ripple (unit: radian) is calculated as the product of a peak-to-peak group delay ripple (unit: s)

and a period of group delay ripple (unit: Hz). Refer to IEC 61300-3-38.

3.2.12
insertion loss

reduction in optical power between an input and output port of a passive-coemponent device

Note 1 to entry: expressed in decibels (dB).

Note 2 to entry: insertion loss is expressed as follows:

Pa
Po
P
a = —10|Og10 4
Ry
where
P, is the optical power launched into the input port;
P, is the optical power received from the output port.
3.2.13
return loss

fraction of input power that is returned from a port of a passive-compenent device expressled in

decihels

Note 1 to entry: The return loss is defined as follows:

RL = —10Iogf—r
Fo

P
RL =-1 0|Og10 -~
)
where|
P, is the optical-power launched into a port;
P, is theoptical power received back from the same port.
3.2.14
reflectance

ratio of the optical power returning back from a port to input power expressed in %

3.2.15
polarization dependent loss
PDL

maximum variation of insertion loss (attenuation) due to a variation of the state of polarization

(SOP) over all the SOPs

3.2.16
wavelength dependent loss
WDL

maximum variation of the insertion loss (attenuation) over operating wavelength range
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optic passive chromatic dispe @h compensators (PCDCs) are classified either who

.

chnology; C}\Q

.

terface sth.

ame;é a typical fibre optic PDCS classification is given in Table 1.

Ily or

\Q/ Table 1 — Example of a typical fibre optic PDCS classification

Items Classification
Technology DCF
Type Wavelength dispersion compensating
Wavelength band C-band
Category of transmission fibre B-652
Interface style Configuration D
Fibre category: IEC 60793-2-50, B-652
IEC 61754-4 (SC connector)
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4.1.2 Technology
PCDCs typically use the following technologies:

— dispersion compensating fibre (DCF);
— fibre Bragg grating (FBG);

— Virtual Image Phased Array (VIPA);
— GT etalon.

Each technology of PCDCs is described in Annex A to Annex D.

4.1.3 Types A
— Wavelength dispersion compensation; Q‘
— Wavelength dispersion slope compensation. Q(],b‘

4.1.4 Wavelength band N -
— (J-band; /\Cb’
-band; r\Q)
-band; ©

S
G
— Liband; \Q/C)
s S
o

-band and L-band;

- her wavelength band or combination of wavelen@<<bands above.

4.1.5 Application of PDCSs and their suitab\@xtechnologies
The application of PCDCs and the suitable t\e@mlogies are summarized in Table 2.

\,
Techhology dependent characteristics.o@%DCs are summarized in Annex E.
Q\
Table 2 — Application, cham\Q numbers, passband and technologies of PDCSs
Applications (-‘\\\) Channel number | Passbands Technologies
A4
TDM] (time division multiplexing) , Single channel Narrow Dispersion compensating fibfe
& (DCF)
C)O Fibre Bragg grating (FBG)
‘§§ GT etalon
WDNM (waveler&Q&ivision multiplexing) | Single channel Narrow FBG
é Multi-channel @ Narrow FBG
QS.) GT etalon
\ \/irhmlly imngpd 'r_\h:mari arraly
(VIPA)
Wide DCF
a) Multi-channel PCDCs can be used for a single channel use.

4.1.6 Interface style
PCDC style shall be defined based on the following elements:

— the input and output port configuration;
— the connector set type(s), if any.

NOTE Examples of interface style are provided in Annex F.
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4.2 Documentation

4.2.1 Symbols

Graphical and letter symbols shall, whenever possible, be taken from IEC 60027 series,
IEC 60617 and IEC TR 61930.

|
é

HHe+HHermatHohR

CHHE
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4.2.2 Drawings
4.2.2(1 General

The drawings and dimensions given.in-detail the relevant specifications shall not restrict detail
consfruction nor-shall-they 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 coyered
by th|s document. All.drawings within a document shall use the same projection system and the
draw|ngs shall staterwhich system is used.

4.2.2(3 Dimensional system

All dimehsions shall be given in accordance with I1SO 129-1 for general informatign of
d|me sions and toIerances ISO 286 1 for tolerances of form orlentatlon Iocat|on and rup out

all speC|f|cat|ons Dlmen3|ons shaII not contaln more than f|ve significant d|g|ts When units are
converted, a note shall be added in each relevant specification-and-the-conversion-between

systems of units shall use a factor of 25,4 mm-to 1-inch.

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-passive-dispersion—compensators fibre optic PCDCs to be used shall be
defined and selected preferentially from IEC 61300 series. The size measurement method to
be used shall be specified in the-detail-specification relevant IEC 61753 series performance
standard or IEC 62005 series reliability standard, for dimensions which are specified within a
total tolerance zone of 0,01 mm or less.
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4.2.3.2 Reference components

Reference components for measurement purposes, if required, shall be specified in the relevant
specification IEC 61300 basic test and procedure standard.

fficientlv detailed documentation-to
clie getaHeaaoc eftaHoR o

| nrovide traceable information for failure analvsi
HHHCIEe R H tHReh taHoh provigeHaceapreHorRatoR o ahtre ahRatySig-

The fest reports shall be prepared for each test conducted as required by a relevant IEC 61753
seriep performance standard or IEC 62005 seties reliability standard. The reports shgll be
inclugled in the qualification test report and in.fbe periodic inspection report.

Test freports shall contain the following information as a minimum:

— title and date of test;

— tgst equipment used;

[V

| applicable test details

— all measurement values ‘and observations.
4.2.5 Instructions for use

Instrdictions forruse, when required, shall be given by the manufacturer-and-shat-inrclude.

R 4

—safetyaspects:

4.3 Standardisation system

4.3.1 Interface standards

Refer to the proper optical connector interface of the IEC 61754 series when an optical
connector is used.

4.3.2 Performance standards

Performance standards (IEC 61753 series) contain a series of tests and measurements (which
may-or-may-hnet can 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
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intended to be run on a one-off basis to prove the ability of any product to satisfy the
performance standards requirement. Each performance standard has a different set of tests;
andfor severities,{ andfer 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
assurancef and quality conformance programme.

4.3.3 Reliability standards ™
Qv

Religbility standards are intended to ensure that a component can m%ét performance
specifications under stated conditions for a stated time period. /\Q)'

onant tha followina shall he idantified (and aBonaar in the etandard):
oReRte1oHoOWHRgG-SHahoe1a a(anG H—HtRe-Stahaata

TSHCHT A>3 T 6""
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Table 4 q T .
Company-A Company B Company C
eeduatcpon e
(e VN CA TA (e VN CA TA (VN CA TA
Produect-A X X X
Product B X X X
Progoct© X X X
ProductD X X X

Design and construction

Materials

4.4

4.41

4.4.1(1 General
The

All hgpusing materials used in the construction shall be\manufactured with materials which
the nequirements of the relevant IEC 61753 perfortnance standard or IEC 62005 relid
standard.

4.4.1.2 Non-flammable materials

When non-flammable materials are required, the requirements shall be specified, and refer

meet
bility

ence

shall|lbe made to IEC 60695-11-5. If an alternate standard is used for non-flammable matelrials,

it shgll be declared.

4.4.2 Workmanship

free |of ,sharp edges, burrs, or other defects that—will would affect life, service abil

ity or

appeprance. Particular attention shall be given to neatness and thoroughness of marking,

Components.and associated hardware shall be manufactured to a uniform quality and shFl be

plating;—sotdering;bondingete:

4.5 Quality

Fibre optic PCDCs shall be controlled by the quality assessment procedures and declared.

4.6 Performance requirements

Fibre optic PCDCs shall meet the performance requirements specified in the relevant

specification IEC 61753 performance standard or IEC 62005 reliability standard.
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4.7
471

Identification and marking

General

Components, associated hardware and shipping packages shall be permanently and legibly
identified and marked when required by the relevant-specification IEC 61753 performance
standard or IEC 62005 reliability standard.

: ” : : : fioation.

bce (does not allow for all the required marking on the component, each unit sh3ll be

If sp
indiv

Component marking

ng is:

brt identification;
anufacturer's part number (including serial number, if applicable);
anufacturer's identification mark or logo.

L et ber:

dually packaged with a data sheet containing all of the required information which i

ponent marking, if required,-shall should be specified in the-detail-specification rel¢vant
1753 performance standard or. {EC 62005 reliability standard. The preferred order of

5 not

mark

4.7.3

Seve

a.

Package marking

ral-lRCDCs devices may be-packed packaged together for shipment.

Package marking, if required, shall be specified in the-detail-specification relevant IEC 61753
performance standard or IEC 62005 reliability standard. The preferred order of marking is:

a) manufacturer's identification mark or logo;

b) manufacturer's part number.
} . . fioati | Z24):
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f)the assessment level;
. | . ired | . ification.

When applicable, individual unit packages (within the sealed package)-shall should be marked
with the reference number of the certified record of released lots, the manufacturer's factory

2024

identity code and the component identification.
4.8 Packaging
Pack ging shall he cnr\nrnly without any Hnmngn i 7a) pncci\/n npfir‘gl r\nmpnnmnfe d ring
transjportation and storage.
Packpges shall include instructions for use when required by the—specification rel¢vant
IEC 1753 performance standard or IEC 62005 reliability standard (see 4.2.5),
4.9 | Storage conditions
Whefe short-term degradable materials, such as adhesives, are supplied with the packape-of
connpetor—parts, the manufacturer shall mark these with the expiry date—{year—andjveek
Aumiers,—see—1S0-8601) according to ISO 8601-1 together, with any requiremenis or
precautions concerning safety hazards or environmental conditions for storage.
4.10( Safety
Fibrgl optic PCDCs, when used on an optical fibre transmission system and/or equipmentmay
can emit potentially hazardous radiation from an unecapped or unterminated output port or|fibre
end.

alert

syst
prec

In ad
relial

WAR
pung
fibre

m designers and users about the" potential hazard and shall indicate the required

The%ibre optic PCDC manufacturers shall-make-available provide sufficient information to

utions and working practices.

dition, each-detail-specifigation relevant IEC 61753 performance standard or IEC 6
ility standard shall includethe following:

NING - Care should be taken when handling small diameter fibre to pr¢
turing the skin,.especially in the eye area. Direct viewing of the end of an op
or an optical fibre connector when it is propagating energy is not recommen

unle$s prior assurance has been obtained as to the safety energy output level.

Pete

2005

vent
tical
ded,
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Annex A
(informative)

Example of dispersion compensating fibre (DCF) technologies

Chromatic dispersion in optical fibre is expressed as the sum of material dispersion caused by
wavelength dependence of the refractive index of the glass materials and waveguide dispersion
caused by index profile of optical fibre (Figure A.1). Silica glass optical fibre material dispersion
does not vary greatly. Waveguide dispersion can be controlled by changing the index profile of
the optical fibre. DCFs are designed to control waveguide dispersion to achieve the desired
dispgrsiomtharacteristics:

40
£ Material dispersion
T 20f 1
£
(%2
e Chromatic dispersion
c 0
i}
&
o Waveguide dispersion
%’ -20
2
£
o -40
<
O

_60 L L I \

1 1,2 1,4 1)6 1,8 2

Wavelength (um) EC

Figure A.1 — Chromatic dispersion inca'standard single-mode optical fibre (SMF

Figune A.2 shows the contour for different dispersions at a wavelength of 1,55 ym as a function
of the-relative refractive index-difference contrast, A, from a pure silica cladding index yalue
levelland core diameter in a step-index profile with the germanium-doped silica core. From this
figure¢, a DCF with a large negative chromatic dispersion can be obtained by increasing A and
decr¢asing the diameter of the ‘core.

NOTE| A is the relative indexxtontrast. Refer IEC IEV 731-02-20.
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Figure A.2 — Calculated contour for different dispersion at the wavelength
of 1,55 ym [CD(A:1,55 pm)}. for a step index core fibre

Figune A.3 shows two examples of refragtive index profiles of DCFs. The-relative refrdctive
index-difference contrast between the core and the cladding is larger and the core diameter is
smaller than those of standard single-mode fibres. These design differences result in larger
waveguide dispersion. As for the double-cladding type DCF, much larger waveguide dispefrsion
can be obtained than in the casg;of the matched cladding type DCF.

Double cladding type DCF. can give negative dispersion slope in C-band and/or L-bpand.
Because of this, the pasitive dispersion slope of SMFs (IEC 60793-2-50:2042, B1 fibres) can
be cpmpensated by-using this type of DCF. Dispersion slope compensation is importgnt to
achigve a uniformidispersion value over the wavelength range of a WDM transmission system.

A A
GeOZ-S|02 X Ge02-8|02 X
1o} 10
W h
+ +
< _ <
F-SiO, si0, F-Si0;
___________________ |y eSO Y
| A"=0,35% N L | A-=045%
‘ i : “ ] | A
1 1 : :
1 1 1 |
| 1 _2a=22um |1 _2a=26um
IEC B ¢ IEC
a) Matched cladding type b) Double cladding type

Figure A.3 — Examples of refractive index profile used in DCF
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Annex B
(informative)

Example of fibre Bragg grating (FBG) technologies

Fibre Bragg grating (FBG) is a fibre type optical device that has a modulated refractive index
profile in the core along the longitudinal axis. A FBG functions as a reflective filter where
reflection wavelength is defined in Formula (B.1). Generally, refractive index modulation is
generated by using UV radiation induced refractive index change.

wher!
A
A

Neff

a)
-

The bbasic principle of dispersion compensation using a chirped’FBG is shown in Figure B
chirped FBG, either the grating period or effective refractive index, or both, are grad
chanped, and reflection wavelength changes along the fibré axis. After travelling throug

trans
waveg
more
effec
disps
used

t of the chromatic dispersion. The slope of<the group delay spectrum corresponds t
rsion the FBG provides. To conveniently(@ccess the output signal, an optical circulagor is

g =2 x A X ngg (B.1)

is the reflection wavelength (Bragg wavelength);

is the refractive index modulation period;
is the effective refractive index.

1. 1In
ually

h the

port fibre, the signal experiences a positive chromatic dispersion so that itsltonger shorter-

group delay for the-longer shorter-wavelengthypart of the signal thus compensating fq

Chirped FBG

|, — r2 ¥
O% 1T T T T T T T T TTTTIIm
N D P

ouT

Insertion loss

Grpup delay

A.1 )».2
Wavelength

IEC

Figure B.1 — lllustration of the use of a chirped fibre Bragg grating
for chromatic dispersion compensation

length part arrives before its-shorter longer-wayvetength part. The chirped FBG proyides

r the

b the

The FBG can be made multi-channel, allowing for a simultaneous compensation of the
chromatic dispersion accumulated in all channels of a WDM system. The multi-channel
character of the FBG is typically obtained through a sampling approach, i.e. a spatial modulation
of its physical properties. As an example, Figure B.2 shows an expanded view over 10 nm of
the spectral characteristics of a multi-channels FBG tailored for compensating the chromatic
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dispersion accumulated over 100 km of single-mode fibre,

category B1.

IEC 61978-1:2024 RLV © IEC 2024

specified in IEC 60793-2-50:2042,

0
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a) Insertion loss (attenuation) including the optical circulator
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b) Group delay.spectrum

Figure B.2 — Expanded view over 10cnm of the insertion loss (attenuation)
spectrum of a'multi-channel FBG

IEC
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Annex C
(informative)

Example of virtually imaged phased array (VIPA) technologies

Figure C.1 shows the structure of a virtually imaged phased array (VIPA). The input light from
a single-mode fibre is line-focused into a glass plate. The glass plate is coated on both surfaces
and collimated light is emitted from the reverse side of the glass plate after multiple reflections
between the coated surfaces. The light from the glass plate is then focused onto a curved mirror.
The reflected light travels back to the glass plate and is finally coupled back into the fibre.

Glass plate

Collimating

X-axis

Focusing

Optical Line-focusing lens

circulator lens Longer 4

Figure C.1 — Structure of virtually imaged phased array (VIPA)

Figu
surfa
refle
in the
collin
Chro
the W
the s

e C.2 shows the detailed light path. Each time that the light is reflected at the right-angle

e of the glass plate, a small percentage~of the power passes through the pa
ting coating. This creates multiple beams<hat diverge from the corresponding beam
virtual image. The interference of these diverging beams generates collimated light.

tially
waist
This

nated light travels at an angle from-the optical axis which varies with the wavele

gth.

matic dispersion, i.e. the wavelength dependence of distance travelled, is determingd by

avelength dependence of the ointing angle of collimated light from the glass plat

and

urface profile of the reflection mirror. The convex portion of the mirror produces negative

chro

By s
off th

atic dispersion, and the'.concave portion of the mirror produces positive chromatic
dispgrsion. Figure C.1 shows that the collimated light (grey line area on the surface of the 3-D
mirrdr) reflects along the.concave mirror surface which produces positive chromatic dispernsion.
ifting the positiop of the 3-D mirror along the X-axis, the collimated light can also reflect

e convex mirroerssurface, which produces negative chromatic dispersion. If the sufface

profile of the 3-D mitror is designed such that the curvature of the mirror’s surface is gradually

chan
mirro

r's position along the X-axis.

ped along the*X-axis, the chromatic dispersion can be readily changed by shifting th¢ 3-D
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3- dimensional mirror
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Input light

Figure C.2 — Detailed light path and mechanism of generating chromatic dispersipn
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Annex D
(informative)

Example of GT etalon technologies

An etalon is an optical cavity which consists of a pair of parallel reflective mirrors. Multiple
reflection interference between two—filters mirrors gives cyclic spectrum and dispersion
characteristics. The period of cyclic spectrum is called free spectral range (FSR). Operating
wavelength and FSR can be adjusted by changing optical distance between the two mirrors.

Ther
The
cavit
refle
relati

e are mainly two types of etalons: Fabry-Perot (FP) etalon and Gires-Tournois (GT) efalon.
5T etalon (Figure D.1) is suitable for dispersion compensation. The GT etalon is an optical

that consists of mirrors having different reflectivity. Generally, the front mirfer-has low
tivity and rear mirror has high reflectivity. In this case, the reflection powerspectryim is
vely smooth, although the phase of the reflected light depends strongly on(the wavelength.

Using a multiple cavity etalon with optimized design, higher order dispersion cah be

comg

ensated. Sometimes a GT etalon is called a GT interferometer.

Low High
reflection reflection
mirror mirror
Input light
i
Output light

Optical cavity £c

Figure D.1 — Gires-Tournois etalon
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Annex E
(informative)

Technology dependent characteristics of PCDCs

As described in Annex A to Annex D, primarily, four technologies are used for PCDCs.
Table E.1 shows the summary of technology-dependent characteristics of PCDCs.

Table E.1 — Summary of technology dependent characteristics of PCDCs

DCF FBG VIPA Etalon
Passband Wide Relatively Narrow/periodical Narrow/periodical
narrow or wide
GDR period No GDR Typically Typically approx. Typically approx!
approx. 2 pm 30 pm
10 pm
Loss Yes No No NO
dependency
on dispersion
Non linearity Yes No No No
Tuneable No Yes Yes Yes
function
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Annex F
(informative)

Example of interface style

The four examples of interface style for fibre optic PDCSs are shown in Figure F.1 a) to

Figure F.1 d).

PCDC

b) | Configuration B — Device containing integral fibre optic pigtails with a*connector plug on each g

c) |Configuration C — Device containing connector recéptacles as an integral port of the device hous

Pigtail

IEC

a) Configuration A — Device integral fibre pigtails without a connector

Di

PCDC

D PCDC

Pigtail

Connector

Pigtail

:l Connector

IEC

PCDC

IEC

Connector plug

—

fe@ture of the preceding configurations

Figure F.1 — Examples of interface style for fibre optic PCDCs

IEC

d) Configuration D — Example™ Device containing some combination of the interfacing

ing
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to_promote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R4
blicly Available Specifications (PAS) and Guides (hereafter referred to as ‘[EC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-goyernmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement"between the two organizati

e formal decisions or agreements of IEC on technical matters expresSy¢as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical ‘tommittee has representation fr

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are/made to ensure that the technical content
blications is accurate, IEC cannot be held responsible“for the way in which they are used or fq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation ¢f,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have_the latest edition of this publication.

liability shall attach to IEC ,orits” directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the‘correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use
ent(s). lECtakes no position concerning the evidence, validity or applicability of any claimed patent rig
pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
y be\required to implement this document. However, implementers are cautioned that this may not rep
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latest information, which may be obtained from the patent database available at https://patents.iec.c
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IEC 61978-1 has been prepared by subcommittee 86B: Fibre optic interconnecting devices and
passive components, of IEC technical committee 86: Fibre optics. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) harmonization of terms and definitions with IEC TS 62627-09;

b) change of Clause 4 regarding requirements.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86B/4866/FDIS 86B/4901/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the a

The |

bove table.

anguage used for the development of this International Standard is English.

This
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at w
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A lis
inter
comy

The
stabi
spec

—

q

e W

e g

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

vw.iec.ch/members_experts/refdocs. The main document types developed\by IEC
ibed in greater detail at www.iec.ch/publications.

t of all parts in the IEC 61978 series, published under the general title Fibre
fonnecting devices and passive components — Fibre optic passive.chromatic dispe
ensators, can be found on the IEC website.

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available

are

optic
rsion

ommittee has decided that the contents of this document will remain unchanged untjl the

ity date indicated on the IEC website under webstoresée.ch in the data related t
fic document. At this date, the document will be

confirmed,
ithdrawn, or

vised.

b the

IMP)
that
of i

it contains colours which are-considered to be useful for the correct understand
s contents. Users should therefore print this document using a colour printer.

ORTANT - The "colour inside™Jlogo on the cover page of this document indicates

ing
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This

This [ document establishes uniform requirements for the" passive chromatic dispe
compensator.

2

The following documents are referred to in the-t€xt in such a way that some or all of their co

con
For

amendments) applies.
IEC 0027 (all parts), Letter symbols to be used in electrical technology

IEC 0050-731, International Electrotechnical Vocabulary — Chapter 731: Optical
communication

IEC 60617 (all parts); Graphical symbols for diagrams

IEC 61300 (dll parts), Fibre optic interconnecting devices and passive components — Basi
and measurement procedures

|IEC 61Z%53 (all parfe)’ Eibre npfir\ infnrr\nnnnr\ﬁng devices and paeei\/n components pnrfnr
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Part 1: Generic specification
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they are optically passive;

they have an optical input and an optical output for transmitting optical ‘power;
the ports are optical fibres or optical fibre connectors;

they are wavelength sensitive;

they can be polarization sensitive.

Normative references

stitutes requirements of this document..For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including

part of IEC 61978 applies to fibre optic passive chromatic dispersion compensators, all
exhiljiting the following features:

rsion

ntent
Dlies.
any

fibre

C fest

ance

standard

IEC TR 61930, Fibre optic graphical symbology

IEC 62005 (all parts), Reliability of fibre optic interconnecting devices and passive components

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

ISO 129-1, Technical product documentation (TPD) — Presentation of dimensions
tolerances — Part 1: General principles

and
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ISO 1101, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of
form, orientation, location and run-out

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-731 and
IEC TS 62627-09 and the following apply.

ISO jand IEC maintain terminology databases for use in standardization at the follgwing
addregsses:

o |EC Electropedia: available at https://www.electropedia.org/

e 130 Online browsing platform: available at https://www.iso.org/obp
31 Component terms

3.1.1
passfive chromatic dispersion compensator
PCDC
two-port in-line passive device used to perform chromatic dispersion compensation

Note 1 to entry: PCDCs are commonly used to compensate the chromatic dispersion of an optical path by adding
the oplposite sign chromatic dispersion.

Note 2 to entry: The typical optical paths comprise single*mode fibre, dispersion shifted fibre and/or nop-zero
dispersion shifted fibre. PCDCs have either negative or*pesitive chromatic dispersion values depending ¢n the
chromjatic dispersion sign of the optical path.

[SOURCE: IEC TS 62627-09:2016, 3.3.17]

3.1.2
dispersion compensating fibre
DCF
speclality fibre to compensate for the chromatic dispersion of an optical path

3.1.3
passlive DCF based-dispersion compensator
PCDEC which constitites DCF; realised by having chromatic dispersion characteristi¢s of
oppogite sign te,that of the optical path which are controlled the refractive index profile gf the
fibre

3.1.

fibre|Bragg grating
FBG

fibre type optical device which has periodically modulated refractive index profile in the core
along the fibre axis

3.1.5

passive FBG based dispersion compensator

PCDC which constitutes an FBG; PCDC is realised by a chirped FBG which has gradual change
in either modulation period or refractive index, or both, along the fibre axis

3.1.6

virtually imaged phased array

VIPA

optical device having a glass plate with a highly reflective mirror
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Note 1 to entry: A VIPA has the same functions as a grating.

3.1.7
passive VIPA based dispersion compensator
PCDC consisting of a VIPA, focusing lens and 3-dimensional mirror

Note 1 to entry: PCDC produces both positive and negative chromatic dispersion by the movement of the
3-dimensional mirror to compensate for the chromatic dispersion of an optical path.

3.1.8
etalon
optical cavity which consists of a pair of parallel reflective mirrors

3.1.9
Giret-Tournois etalon
GT efalon

etalop having a highly reflective mirror and a half mirror

Note 1 to entry: The GT etalon is sometimes called a GT interferometer.

3.1.1)0
passfive GT etalon based dispersion compensator
PCDE which comprises a GT etalon

3.2 Performance terms

3.21
chromatic dispersion compensation
procgss by which a specific amount of chromatic.dispersion is removed in order to mitigate the
systgm impairment caused by unwanted dispersion

3.2.2
group delay
time py which a pulse is delayed by, anoptical device

Note 1 to entry: The group delay geneérally varies with the operating wavelength.

3.2.3
chromatic dispersion
derivptive of group delay with respect to wavelength or frequency

Note 1 to entry: Aftypical unit is ps/nm or ps/GHz. The chromatic dispersion generally varies with the opgrating
wavelength.

Note 7 to entfy: The unit of ps/GHz are not commonly used; however, it is suitable for the evaluation of transnfission
system influence.

3.2.4
dispersion slope
derivative of chromatic dispersion with respect to wavelength or frequency

Note 1to entry: A typical unitis ps/nm? or ps/GHz2.The unit of ps/GHz? is not commonly used; however, it is suitable
for the evaluation of transmission system influence.

Note 2 to entry: The dispersion slope generally varies with the operating wavelength.

3.2.5
operating wavelength
nominal wavelength A at which a passive device operates with the specified performance

Note 1 to entry: Operating wavelength includes the wavelength to be nominally transmitted, attenuated and isolated.
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3.2.6
operating wavelength range

spec

Note 1 to entry:

ified range of wavelengths including all operating wavelengths

3.2.7
figure of merit

FoM

Operating wavelength range shall include all passbands when two or more the passbands are exist.

ratio of the dispersion to the insertion loss of a PCDC at a particular operating wavelength

3.2.8

pastand
wavglength range within which a passive optical device is required to operate with” o
attenjuation less than or equal to a specified optical attenuation value

Note

3.2.9

to entry: There can be one or more passbands for a PCDC.

passjpand ripple

maxi

mum peak-to-peak variation of insertion loss in the passband

Note 1 to entry: The passband ripple of a PCDC is defined as the maximufa’passband ripple for all passban

3.2.1
grou
GDR
maxi

wave
rangeg

3.2.1

0
p delay ripple

mum peak-to-peak variation of the group delay approximated by a desired functi

1

phasle ripple

maxi
fit wi

Note
and a

3.2.1

inse
redu

Note

hin a channel wavelength (or frequency) range

to entry: Phase ripple (unit._radian) is calculated as the product of a peak-to-peak group delay ripple (4

period of group delay ripple.(unit: Hz). Refer to IEC 61300-3-38.

2

tion loss

tion in optical‘power between an input and output port of a passive device

to entrys “expressed in decibels (dB).

Note 2 ta_entry: insertion loss is expressed as follows:

ptical

bn of

length (or frequency), typically a linear fit;\within a channel wavelength (or frequéncy)

mum peak-to-peak variation incmeasured phase spectrum when compared to a quadratic

nit: s)

P
a= —10|Og10 4
By
where
Py is the optical power launched into the input port;
P, is the optical power received from the output port.
3.2.13
return loss

fraction of input power that is returned from a port of a passive device expressed in decibels
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Note 1 to entry: The return loss is defined as follows:

where

Py

P

r

3.21
refle
ratio

3.2.1
pola
PDL

maxi
(SOR

3.2.1
wave
WDL
maxi

3.21
pola
PMD
aver
ano

4 F

4.1
411

Fibre

P
RL = -10logqq -~
910P

2024

0
is the optical power launched into a port;
is the optical power received back from the same port.
4
ctance
of the optical power returning back from a port to input power expressed in %
5
rization dependent loss

mum variation of insertion loss (attenuation) due to a variation of the state of polariz
) over all the SOPs

6
length dependent loss

mum variation of the insertion loss (attenuation) over operating wavelength range

7
rization mode dispersion

ge delay of the travelling time between the two principal states of polarization (PSP),
tical signal passes through a passive aptical device

Requirements

Classification
General

optic passive chrdmatic dispersion compensators (PCDCs) are classified either who

partially within the fellowing categories:

— 16

_ty
- W

chnology;

pe;
avelength band;

- C

ation

when

Ily or

htegories of transmission fibre;

— interface style.

An example of a typical fibre optic PDCS classification is given in Table 1.
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Table 1 — Example of a typical fibre optic PDCS classification

Each

4.1.3
- W
- W

Items Classification
Technology DCF
Type Wavelength dispersion compensating
Wavelength band C-band
Category of transmission fibre B-652
Interface style Configuration D
Fibre category: IEC 60793-2-50, B-652
IEC 61754-4 (SC connector)

Technology
Cs typically use the following technologies:

spersion compensating fibre (DCF);

ipre Bragg grating (FBG);

rtual Image Phased Array (VIPA);

T etalon.
technology of PCDCs is described in Annex A to Annex D.
Types

avelength dispersion compensation;
avelength dispersion slope compensation.

4.1.4 Wavelength band

- 0
- S
- G
- L
- G

(0]

4.1.5

The gpplication of PCDCs and the suitable technologies are summarized in Table 2.

-band;

-band;

-band;

band;

-band and L-band;

her wavelength-band or combination of wavelength bands above.

Application of PDCSs and their suitable technologies

Tech

| l | oS OFPEBE e =
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Table 2 — Application, channel numbers, passband and technologies of PDCSs

Applications Channel number | Passbands Technologies
TDM (time division multiplexing) Single channel Narrow Dispersion compensating fibre
(DCF)
Fibre Bragg grating (FBG)
GT etalon
WDM (wavelength division multiplexing) | Single channel Narrow FBG
Multi-channel ) Narrow FBG
GT otalon
Virtually imaged phased array
(VIPA)
Wide DCF

a) Multi-channel PCDCs can be used for a single channel use.

4.1.6 Interface style
PCDC style shall be defined based on the following elements:

— the input and output port configuration;
— the connector set type(s), if any.

NOTE| Examples of interface style are provided in Annex F.
4.2 | Documentation
4.2.1 Symbols

Graphical and letter symbols shall, whenever possible, be taken from IEC 60027 sgries,
IEC 60617 and IEC TR 61930.

4.2.2 Drawings
4.2.2.1 General

The drawings and dimensions given in the relevant specifications shall not restrict detail
construction nor beused as manufacturing drawings.

4.2.2.2 Projection system

Either firstangle or third angle projection shall be used for the drawings in documents coyered
by th|s doeument. All drawings within a document shall use the same projection system and the
draw|ngs’shall state which system is used.

4.2.2.3 Dimensional system

All dimensions shall be given in accordance with I1SO 129-1 for general information of
dimensions and tolerances, 1SO 286-1 for tolerances of form, orientation location and run out
for information, and 1ISO 1101 for information interchange. 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 PCDCs to be used shall be defined and selected preferentially from
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IEC 61300 series. The size measurement method to be used shall be specified in the relevant
IEC 61753 series performance standard or IEC 62005 series reliability standard, for
dimensions which are specified within a total tolerance zone of 0,01 mm or less.

4.2.3.2 Reference components

Reference components for measurement purposes, if required, shall be specified in the relevant
IEC 61300 basic test and procedure standard.

4.2.4 Test report

The festreporis shall be prepared for each test conducied as required by a relevant IEC 6]1753
seriep performance standard or IEC 62005 series reliability standard. The reports_shgll be
incluged in the qualification test report and in the periodic inspection report.

Test feports shall contain the following information as a minimum:

— tifle and date of test;

— tgst equipment used;

)

| applicable test details;
— al|l measurement values and observations.

4.2.5 Instructions for use

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

4.3 | Standardisation system
4.3.1 Interface standards

Refef to the proper optical connector-interface of the IEC 61754 series when an optical
conngctor is used.

4.3.2 Performance standards

Perfgrmance standards (IEC.61753 series) contain a series of tests and measurements (Which
can e grouped into a specified schedule depending on the requirements of that standpards)
with tlearly defined conditions, severities, and pass/fail criteria. The tests are intended {o be
run gn a one-off basisto prove the ability of any product to satisfy the performance standards
requirement. Eachypéerformance standard has a different set of tests severities, and groupings,
reprgsenting thé.requirements of a market sector, user group or system location.

A prgductthat has been shown to meet all the requirements of a performance standard can be
declgred as complying with a performance standard but should then be controlled by a qpality
assutance and qnality conformance pragramme

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.


https://iecnorm.com/api/?name=64d48df4b82f8d2c41039cb348c50929

- 14 - IEC 61978-1:2024 © |EC 2024

4.4 Design and construction
4.41 Materials
4411 General

All housing materials used in the construction shall be manufactured with materials which meet
the requirements of the relevant IEC 61753 performance standard or IEC 62005 reliability
standard.

4.4.1.2 Non-flammable materials

Whel non-flammable materials are required, the requirements shall be specified, and referfence
shalllbe made to IEC 60695-11-5. If an alternate standard is used for non-flammable-materials,
it shgll be declared.

4.4.2 Workmanship

Components and associated hardware shall be manufactured to a uniform’quality and shzll be
free ¢f sharp edges, burrs, or other defects that would affect life, service, ability or appearance.
Partigular attention shall be given to neatness and thoroughness of marking, plating, soldgring,
bondjng, etc.

4.5 | Quality

Fibreg optic PCDCs shall be controlled by the quality asse€ssment procedures and declareq.

4.6 | Performance requirements

Fibrg optic PCDCs shall meet the performance fequirements specified in the relevant IEC 6[1753
perfdrmance standard or IEC 62005 reliability standard.

4.7 | ldentification and marking
4.71 General

Components, associated hardware and shipping packages shall be permanently and lggibly
identjfied and marked when required by the relevant IEC 61753 performance standafd or
IEC 62005 reliability standard.

4.7.2 Component'marking

Component marking, if required, should be specified in the relevant IEC 61753 performance
standard orlEC 62005 reliability standard. The preferred order of marking is:

a) ppriddentification;

b) manufacturer's part number (including serial number, if applicable);
¢) 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.


https://iecnorm.com/api/?name=64d48df4b82f8d2c41039cb348c50929

IEC 61978-1:2024 © |IEC 2024 - 15—

4.7.3 Package marking

Several devices may be packaged together for shipment.

Package marking, if required, shall be specified in the relevant IEC 61753 performance

standard or IEC 62005 reliability standard. The preferred order of marking is:

a) manufacturer's identification mark or logo;

b) manufacturer's part number.

When applicable, individual unit packages (within the sealed package) should be marked with
the réference number of the certified record of released lots, the manutacturer's factory identity

code

4.8

Pack

and the component identification.

Packaging

transjportation and storage.

Pack

performance standard or IEC 62005 reliability standard (see 4.2.5)

4.9

Whet
many

requi

4.10

Fibre

emit

The

desig

work

In ad

shall

Storage conditions

Safety

Aging shall be securely without any damage to passive optical components during

pges shall include instructions for use when required bynthe relevant IEC 6[1753

e short-term degradable materials, such as adhesives, are supplied with the package, the
facturer shall mark these with the expiry date according to ISO 8601-1 together with any
rements or precautions concerning safety hazards or environmental conditions for sto

rage.

optic PCDCs, when used on an optical fibre transmission system and/or equipment}, can
botentially hazardous radiation fram“an uncapped or unterminated output port or fibre|end.

fibre optic PCDC manufacturers shall provide sufficient information to alert sysstem

ng practices.

include the following:

ners and users about the potential hazard and shall indicate the required precaution$ and

dition, each relexvant IEC 61753 performance standard or IEC 62005 reliability standard

WARNING —_Care should be taken when handling small diameter fibre to prgvent

pung

fibre

turing-the skin, especially in the eye area. Direct viewing of the end of an optical
or an\optical fibre connector when it is propagating energy is not recommerded,
unlefs prior assurance has been obtained as to the safety energy output level.
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Annex A
(informative)

Example of dispersion compensating fibre (DCF) technologies

Chromatic dispersion in optical fibre is expressed as the sum of material dispersion caused by
wavelength dependence of the refractive index of the glass materials and waveguide dispersion
caused by index profile of optical fibre (Figure A.1). Silica glass optical fibre material dispersion
does not vary greatly. Waveguide dispersion can be controlled by changing the index profile of
the optical fibre. DCFs are designed to control waveguide dispersion to achieve the desired
dispgrsiomtharacteristics:

40
£ Material dispersion
T 20f 1
£
(2]
e Chromatic dispersion
c 0
i}
&
o Waveguide dispersion
%’ -20
2
£
© -40
<
O
-60

1,2 1,4 1)6 1,8 2
Wavelength (um)

-

IEC
Figure A.1 — Chromatic dispersion in:a'standard single-mode optical fibre (SMF

Figune A.2 shows the contour for different dispersions at a wavelength of 1,55 ym as a function
of the refractive index contrast, A~from a pure silica cladding index value level and|core
diamgpter in a step-index profile with-the germanium-doped silica core. From this figure, a|DCF
with & large negative chromatic(dispersion can be obtained by increasing A and decreasing the
diampgter of the core.

NOTE| A is the relative index\contrast. Refer IEC IEV 731-02-20.
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Figure A.2 — Calculated contour for different dispersion at the wavelength
of 1,55 um [CD(A:1,55 pym)}. for a step index core fibre

Figude A.3 shows two examples of refractive index profiles of DCFs. The refractive index
contriast between the core and the claddifg is larger and the core diameter is smaller than fhose
of stgndard single-mode fibres. These design differences result in larger waveguide dispefsion.
As fgr the double-cladding type DCF, much larger waveguide dispersion can be obtained|than
in the case of the matched cladding type DCF.

Double cladding type DCF. can give negative dispersion slope in C-band and/or L-bpand.
Beca{luse of this, the positive dispersion slope of SMFs (IEC 60793-2-50, B1 fibres) cdgn be

compensated by using-this type of DCF. Dispersion slope compensation is important to achieve
a uniform dispersign-value over the wavelength range of a WDM transmission system.
A A
GeOZ-S|02 X Ge02-8|02 xR
1o} 10
W h
+ +
< ) <
F-SiO, sio, F-Si0,
Y Level SiO, Y
\ | A-=0,35% N L | A-=045%
‘ ; 1 ‘r ] [} A
1 1 1 1
1 1 1 I
1 1 1 |
| 1 _2a=22um | 1 .2a=26um
IEC ' IEC
a) Matched cladding type b) Double cladding type

Figure A.3 — Examples of refractive index profile used in DCF
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Annex B
(informative)

Example of fibre Bragg grating (FBG) technologies

Fibre Bragg grating (FBG) is a fibre type optical device that has a modulated refractive index
profile in the core along the longitudinal axis. A FBG functions as a reflective filter where
reflection wavelength is defined in Formula (B.1). Generally, refractive index modulation is
generated by using UV radiation induced refractive index change.

g = 2% A% ngg (B.1)

wherg

Ag |is the reflection wavelength (Bragg wavelength);

A is the refractive index modulation period;
ness | is the effective refractive index.

The asic principle of dispersion compensation using a chirped’FBG is shown in Figure B|1. In
chirped FBG, either the grating period or effective refractive index, or both, are gradqually
chanped, and reflection wavelength changes along the fibré axis. After travelling througp the
transjport fibre, the signal experiences a positive chromatic dispersion so that its shorter-
wavelength part arrives before its longer-wavelength“part. The chirped FBG provides more
group delay for the shorter-wavelength part of the signal thus compensating for the effect ¢f the
chromnatic dispersion. The slope of the group delay spectrum corresponds to the dispersion the

FBG |provides. To conveniently access the output signal, an optical circulator is used.
IN
ChirpechFBG 2
5
— A2 * "g
/) [ TIT3T T T T T T TTTTTI0 E
N\ - D,
ouT
>
®
(0]
©
o
>
o
G

Wavelength

IEC

Figure B.1 — lllustration of the use of a chirped fibre Bragg grating
for chromatic dispersion compensation

The FBG can be made multi-channel, allowing for a simultaneous compensation of the
chromatic dispersion accumulated in all channels of a WDM system. The multi-channel
character of the FBG is typically obtained through a sampling approach, i.e. a spatial modulation
of its physical properties. As an example, Figure B.2 shows an expanded view over 10 nm of
the spectral characteristics of a multi-channels FBG tailored for compensating the chromatic
dispersion accumulated over 100 km of single-mode fibre, specified in IEC 60793-2-50,
category B1.
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Annex C
(informative)

Example of virtually imaged phased array (VIPA) technologies

2024

Figure C.1 shows the structure of a virtually imaged phased array (VIPA). The input light from
a single-mode fibre is line-focused into a glass plate. The glass plate is coated on both surfaces
and collimated light is emitted from the reverse side of the glass plate after multiple reflections
between the coated surfaces. The light from the glass plate is then focused onto a curved mirror.
The reflected light travels back to the glass plate and is finally coupled back into the fibre.

Figu
surfa
refle

Glass plate

Collimating

- X-axis

Focusing

Optical Line-focusing lens

circulator lens Longer 4

Figure C.1 — Structure of virtually imaged phased array (VIPA)

e of the glass plate, a small percentage~of the power passes through the pa
ting coating. This creates multiple beams<hat diverge from the corresponding beam

in thg virtual image. The interference of these diverging beams generates collimated light.
collimated light travels at an angle from-the optical axis which varies with the wavele

Chro

e C.2 shows the detailed light path. Each time that the light is reflected at the right-angle

tially
waist
This
ngth.

matic dispersion, i.e. the wavelength dependence of distance travelled, is determin

the wavelength dependence of the (pointing angle of collimated light from the glass plat

the s
chro

By s

d by
and

urface profile of the reflection mirror. The convex portion of the mirror produces negative

atic dispersion, and the'.concave portion of the mirror produces positive chromatic
dispgrsion. Figure C.1 shows that the collimated light (grey line area on the surface of th
mirrdr) reflects along the.concave mirror surface which produces positive chromatic disper

off tHe convex mirrerisurface, which produces negative chromatic dispersion. If the su

profil
chan

le of the 3-D mitror is designed such that the curvature of the mirror’s surface is grad

mirrdr’s position along the X-axis.

3-D
sion.

ifting the positiop of the 3-D mirror along the X-axis, the collimated light can also reflect

rface
ually

ped along the*X-axis, the chromatic dispersion can be readily changed by shifting th¢ 3-D
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Figure C.2 — Detailed light path and mechanism of generating chromatic dispersipn
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Annex D
(informative)

Example of GT etalon technologies

An etalon is an optical cavity which consists of a pair of parallel reflective mirrors. Multiple
reflection interference between two mirrors gives cyclic spectrum and dispersion characteristics.
The period of cyclic spectrum is called free spectral range (FSR). Operating wavelength and
FSR can be adjusted by changing optical distance between the two mirrors.

Therg¢ are mainly two types of etalons: Fabry-Perot (FP) etalon and Gires-Tournois (GT) efalon.
The T etalon (Figure D.1) is suitable for dispersion compensation. The GT etalon is an optical
cavity that consists of mirrors having different reflectivity. Generally, the front mirfer-has low
reflegtivity and rear mirror has high reflectivity. In this case, the reflection power spectrtm is
relatively smooth, although the phase of the reflected light depends strongly on(the wavelength.
Using a multiple cavity etalon with optimized design, higher order dispersion cah be
compensated. Sometimes a GT etalon is called a GT interferometer.

Low High
reflection reflection
mirror mirror
Input light
i
Output light
-

Optical cavity £c

Figure D.1 — Gires-Tournois etalon
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Annex E
(informative)

Technology dependent characteristics of PCDCs

As described in Annex A to Annex D, primarily, four technologies are used for PCDCs.
Table E.1 shows the summary of technology-dependent characteristics of PCDCs.

Table E.1 — Summary of technology dependent characteristics of PCDCs

DCF FBG VIPA Etalon
Passband Wide Relatively Narrow/periodical Narrow/periodical
narrow or wide
GDR period No GDR Typically Typically approx. Typically approx!
approx. 2 pm 0 pm
10 pm
Loss Yes No No NO
dependency
on dispersion
Non linearity Yes No No No
Tuneable No Yes Yes Yes
function
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Annex F
(informative)

Example of interface style

The four examples of interface style for fibre optic PDCSs are shown in Figure F.1 a) to

Figure F.1 d).
pPCDC
Pigtail
IEC
a) Configuration A — Device integral fibre pigtails without a connector
Connector
[ Peoc
Pigtail
IEC
b) | Configuration B — Device containing integral fibre optic pigtails with a‘connector plug on each p

c)

D PCDC ]Connector

IEC

Configuration C — Device containing connector receptacles as an integral port of the device hous

Pigtail Connector plug

PCDC 4['

IEC

d) Configuration D — Example™ Device containing some combination of the interfacing
feature of the preceding configurations

Figure F.1 — Examples of interface style for fibre optic PCDCs

ing
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D’INTERCONNEXION ET COMPOSANTS
PASSIFS FIBRONIQUES — COMPENSATEURS DE DISPERSION
CHROMATIQUE PASSIFS FIBRONIQUES -

Partie 1: Spécification générique

AVANT-PROPOS

La|] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comjposée
de| ’'ensemble des comités électrotechniques nationaux (Comités nationaux de I'I[EC). L’JE€"Ya pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domaings de
I'électricité et de I'électronique. A cet effet, 'I[EC — entre autres activités — publie des 'Normes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)

Gyides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiéé 'a des comités d’étud

trgvaux desquels tout Comité national intéressé par le sujet traité peuf “participer. Les organis
internationales, gouvernementales et non gouvernementales, en liaison aveC-|'|EC, participent égaleme
travaux. L’IEC collabore étroitement avec I'Organisation Internationalede “Normalisation (ISO), selo
copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
popsible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous_les\efforts raisonnables sont entrepris afin que
s'dssure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsa
I’éyentuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

foyrnissent des services d’évaluation™de conformité et, dans certains secteurs, acceédent aux marqu
cophformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d’études et des Comités nationaux de
popr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit,tdireécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la-publication ou de I'utilisation de cette Publication de I'l|EC ou de toute autre Publication de]
oulau crédit quilti est accordé.

L’gttention_est attirée sur les références normatives citées dans cette publication. L’utilisation de publid
référencées est obligatoire pour une application correcte de la présente publication.
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droit de propriété revendiqué a cet égard. A la date de publication du présent document, I'lEC [avait/n’ava
recu notification qu’un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois

e tout
it pas]
,ilya

lieu d’avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a 'adresse https://patents.i
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevet.

ec.ch.

L'IEC 61978-1 a été établie par le sous-comité 86B: Dispositifs d’interconnexion et composants
passifs a fibres optiques, du comité d’études 86 de I'lEC: Fibres optiques. Il s’agit d’'une Norme
internationale.

Cette quatriéme édition annule et remplace la troisieme édition parue en 2014. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) h

armonisation des termes et définitions avec I'|EC TS 62627-09;

b) modification de I'Article 4 concernant les exigences.
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hgue employée pour I’élaboration de cette Norme internationale est I’'anglais.

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a gté)développé selon les

Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, SupplémentyIEC, disponibles [sous
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natique passifs fibroniques, se trouve sur le site {Web de I'lEC.

mité a décidé que le contenu de ce documentne sera pas modifié avant la date de stabilité
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DISPOSITIFS D’INTERCONNEXION ET COMPOSANTS
PASSIFS FIBRONIQUES — COMPENSATEURS DE DISPERSION
CHROMATIQUE PASSIFS FIBRONIQUES -

Partie 1: Spécification générique

omaine d’application

Lap
pass

- il
0

€
|
I

Le p

2 K

Les ¢
de g
I’édit
référ

IEC §

IEC §
Télec

IEC §

IEC ¢1300%(toutes les parties), Dispositifs d’interconnexion et composants passifs fibron

— Prd

fs fibroniques qui présentent les caractéristiques suivantes:

5 sont passifs au niveau optique;

btique;
s ports sont des fibres optiques ou des connecteurs optiques;
5 sont sensibles aux longueurs d’onde;

5 peuvent étre sensibles a la polarisation.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou
ur contenu, des exigences du présent document. Pour les références datées,
on citée s’applique. Pour les références non datées, la derniére édition du docume
bnce s’applique (y compris les @ventuels amendements).

0027 (toutes les parties);"Symboles littéraux a utiliser en électrotechnique

0050-731, Voeabulaire Electrotechnique International - Chapitre
ommunications_par fibres optiques

0617 (toutes-les parties), Symboles graphiques pour schémas

cédures fondamentales d’essais et de mesures

ésente partie de I'l|EC 61978 s’applique aux compensateurs de dispersion chromatique

5 possédent une entrée optique et une sortie optique pour la transmissioh de la puisslance

ésent document établit des exigences uniformes pour les compensateurs de dispefrsion
chromatique passifs.

artie
seule
nt de

731:

ques

IEC 61753 (toutes les parties), Dispositifs d’interconnexion et composants passifs fibroniques
— Norme de performance

IEC TR 61930, Symbologie des graphiques de fibres optiques

IEC 62005 (toutes les parties), Dispositifs d’interconnexion et composants passifs a fibres

optiq

ues - Fiabilité

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

ISO 129-1,

tolérances — Partie 1: Principes généraux

Documentation technique de produits — Représentation des dimensions et
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ISO 1101, Spécification géométrique des produits (GPS) — Tolérancement géométrique —
Tolérancement de forme, orientation, position et battement

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

3 Termes et définitions

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

L’'ISQ et I'IEC tiennent a jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |30 Online browsing platform: disponible a I’adresse https://www.iso.org/obp
31 Termes concernant les composants

3.11
compensateur de dispersion chromatique passif
PCDC
dispgsitif passif & deux ports alignés utilisé pour réaliser;june compensation de dispersion
chromatique

Note 1 a l'article: Les PCDC sont couramment utilisés pour compenser la dispersion chromatique d’un trajet optique
en ajoutant la dispersion chromatique de signe opposé.

Note 4 a l'article: Les trajets optiques types comportent des fibres unimodales, des fibres a dispersion d¢calée
et/ou des fibres a dispersion décalée non nulle. Les*PCDC présentent des valeurs de dispersion chromptique
négatives ou positives en fonction du signe de dispersion chromatique du trajet optique.

Note 3 a l'article: L’abréviation "PCDC" est dérivée du terme anglais développé correspondant "Passive Chrpmatic
Dispefsion Compensator".

[SOURCE: IEC TS 62627-09:2016, 3.3.17]

3.1.2
fibre|de compensation de dispersion
DCF
fibre |[spéciale destinée a compenser la dispersion chromatique d’un trajet optique

Note 1 a l'article) L’abréviation "DCF" est dérivée du terme anglais développé correspondant "Dispgrsion
Compensating-Fibre".

3.1.3
compensateur de dispersion passif basé sur DCF

Le PCDC est réalisé par I'obtention de caractéristiques de dispersion chromatique de signe
opposé a celle du trajet optique, qui sont obtenues par le profil d’indice de réfraction de la fibre

3.14

réseau de Bragg sur fibre

FBG

dispositif optique de type fibre disposant d'un profil dindice de réfraction modulé
périodiquement au niveau du cceur, le long de I'axe de la fibre

Note 1 a l'article: L’abréviation "FBG" est dérivée du terme anglais développé correspondant "Fibre Bragg Grating".
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3.1.5

compensateur de dispersion passif basé sur FBG

Le PCDC est réalisé par un FBG a pas variable dont la période de modulation ou l'indice de
réfraction, ou les deux, varient progressivement le long de 'axe de la fibre

3.1.6

réseau de phase a images virtuelles

VIPA

dispositif optique constitué d’une lame de verre avec un miroir a haute réflexion

Note 1 a I'article: Un VIPA a les mémes fonctions qu’un réseau.

Note 4 a l'article: L’abréviation "VIPA" est dérivée du terme anglais développé correspondant "Virtualty.laged
Phasdd Array".

3.1.7
compensateur de dispersion passif basé sur VIPA
PCDC( constitué d’un VIPA, d’une lentille de focalisation et d’'un miroir a trois dimensions

Note 1 a l'article: Un PCDC génére une dispersion chromatique positive et négativepar le déplacement du nfiroir a
trois dimensions, permettant ainsi de compenser la dispersion chromatique d’un trajet.optique.

3.1.8
étalagn
cavitg optique constituée d’'une paire de miroirs réfléchissants paralléles

3.1.9
étalgn Gires-Tournois

étalon GT

étalon constitué d’'un miroir a haute réflexion et dun demi-miroir

Note 1 a I'article: L’étalon GT est parfois appelé interférometre GT.

3.1.10
compensateur de dispersion passif basé sur étalon GT
PCDEC comportant un étalon GT

3.2 | Termes concernant les performances

compensation de dispersion chromatique
procgdé par lequel-une quantité spécifique de dispersion chromatique est éliminée afn de
limitgr la dégradation du systéme du fait de dispersions non désirées

Note 1 a l'article: Le temps de propagation de groupe varie généralement avec la longueur d’onde de
fonctionnement.

3.2.3
dispersion chromatique
dérivée du temps de propagation de groupe par rapport a la longueur d’onde ou la fréquence

Note 1 a l'article: L’unité type est exprimée en ps/nm ou ps/GHz. La dispersion chromatique varie généralement
avec la longueur d’onde de fonctionnement.

Note 2 a l'article: L’unité ps/GHz n’est pas couramment utilisée; elle est néanmoins adaptée a I’évaluation de
'influence du systéme de transmission.
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3.24
pente de dispersion
dérivée de la dispersion chromatique par rapport a la longueur d’onde ou la fréquence

Note 1 & l'article: L’unité type est exprimée en ps/nm? ou ps/GHz2. L’unité ps/GHz? n’est pas couramment utilisée;
elle est néanmoins adaptée a I’évaluation de I'influence du systéme de transmission.

Note 2 a l'article: La pente de dispersion varie généralement avec la longueur d’onde de fonctionnement.

3.2.5

longueur d’onde de fonctionnement
longueur d’onde nominale A a laquelle fonctionne un dispositif passif avec les performances
spécifiées

Note 1 a larticle: La longueur d'onde de fonctionnement consiste en la longueur d’onde, a< transmettre
nominplement, affaiblie et isolée.

3.2.6]
plage de longueurs d’onde de fonctionnement
plage de longueurs d’onde spécifiée contenant toutes les longueurs d’ende de fonctionnement

Note 1 a l'article: La plage de longueurs d’onde de fonctionnement doit compréndre toutes les bandes pas$antes
lorsqufil existe au moins deux bandes passantes.

3.2.7
factdur de mérite
FoM
rapport de la dispersion a la perte d’insertion djun PCDC a une longueur d’ondg de
fonctjonnement particuliére

Note 1 a l'article: L’abréviation "FoM" est dérivée du_tetme anglais développé correspondant "Figure of Merif".

3.2.8
bande passante
plage de longueurs d’onde dans laquelle il est exigé qu’un dispositif optique passif fonctionne
avec| un affaiblissement optique “inférieur ou égal a une valeur d’affaiblissement optique
spécifiée

Note 1 a l'article: Il peut y avoirune ou plusieurs bandes passantes pour un PCDC.

3.2.9
ondylation de la bande passante
variafion créte a«créte maximale de la perte d’insertion dans la bande passante

Note 1 a I'articles” L’ondulation de la bande passante d’'un PCDC est définie comme I'ondulation maximalel de la
bande| passante, pour toutes les bandes passantes.

3.2.10
ondulation du temps de propagation de groupe

GDR

variation créte a créte maximale du temps de propagation de groupe, approchée par une
fonction souhaitée en fonction de la longueur d’onde (ou de la fréquence), généralement une
approximation linéaire, dans une plage de longueurs d’onde (ou de fréquences) du canal

Note 1 a l'article: L’abréviation "GDR" est dérivée du terme anglais développé correspondant "Group Delay Ripple".
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3.2.11

ondulation de phase

variation créte a créte maximale dans le spectre de phase mesuré, lors d’'une comparaison avec
une interpolation quadratique dans une plage de longueurs d’onde (ou de fréquences)

Note 1 a I'article: L’ondulation de phase (unité: radian) est calculée comme le produit d’'une ondulation du temps
de propagation de groupe créte a créte (unité: s) et d’'une période d’ondulation du temps de propagation de groupe
(unité: Hz). Voir I'lEC 61300-3-38.

3.2.12

perte d’insertion

réduction de la puissance optigue entre un port d’entrée et un port de sortie d’'un dispositif
passif

Note 1 a I'article: La perte d’insertion est exprimée en décibels (dB).

Note 4 a I'article: La perte d’insertion est exprimée comme suit:

P
=-10log g %
a 910 2

ou

P, est la puissance optique injectée dans le port d’entrée;
o est la puissance optique regue du port de sortie.

3.2.13

affaiblissement de réflexion
fractijon de la puissance d’entrée qui est réfléchielpar un port d’'un dispositif passif, expiimée
en dg¢cibels

Note 1 a I'article: L’affaiblissement de réflexion est défini comme suit:

P
RL = -10log,y -+
910P0

ou

P, est la puissance optique injectée au niveau d’un port;
P, est la puissance optique réfléchie par ce méme port.
3.2.14

réflectance
rapport de la puiSsance optique réfléchie par un port sur la puissance d’entrée, exprimée gn %

3.21

pertfdépendant de la polarisation
PDL
variation maximale de la perte d’insertion (affaiblissement) due a une variation de I'état de
polarisation (SOP, State Of Polarization) sur tous les SOP

Note 1 a l'article: L’abréviation "PDL" est dérivée du terme anglais développé correspondant "Polarization
Dependent Loss".

3.2.16

perte dépendant de la longueur d’onde

WDL

variation maximale de la perte d’insertion (affaiblissement) sur la plage de longueurs d’onde de
fonctionnement

Note 1 a l'article: L’abréviation "WDL" est dérivée du terme anglais développé correspondant "Wavelength
Dependent Loss".
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3.2.17
dispersion de mode de polarisation

PMD

— 35 —

temps moyen de passage entre les deux états de polarisation principaux (PSP, Principal State
of Polarization), lorsqu’un signal optique traverse un dispositif optique passif

Note 1

a l'article: L’abréviation "PMD" est dérivée du terme anglais développé correspondant "Polarization Mode
Dispersion".

4 Exigences

4.1
411

Les ¢
les c

|
o

|
O

Une

4.1.2

Classification

Généralités

echnologie;

pe;

ande de longueurs d’onde;
htégorie de fibre de transmission;

odéle d’interface.

ompensateurs de dispersion chromatique passifs fibroniques (PCDC) sont iclassés
itéres suivants, soit dans leur intégralité, soit en partie:

kemple de classification type de PCDC fibroniqué.est donné dans le Tableau 1.

Tableau 1 — Exemple de classification type de PCDC fibronique

Critére

Classification

Technologie

DCF

Type Compensation de la dispersion de
longueur d’onde

Bande de longueurs d’ende Bande C

Catégorie de fibre(dejtransmission B-652

Modeéle d’interface

Configuration D

Catégorie de fibre: IEC 60793-2-50,
B-652

IEC 61754-4 (connecteur de type SC)

Technologie

Les F

— fibre de compensation de dispersion (DCF);

selon

— réseau de Bragg sur fibre (FBG);

— réseau de phase a images virtuelles (VIPA);

— étalon GT.

Chaque technologie de PCDC est décrite dans les annexes, de ’Annexe A a I’Annexe D.

41.3

Types

*CDCutitisentgenératementtestechmnotogies suivarntes:

— Compensation de la dispersion de longueur d’onde

— Compensation de pente de dispersion de longueur d’onde
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4.1.4 Bande de longueurs d’onde
— Bande O

— Bande S

— Bande C

— Bandel

— Bande C et bande L

— Autre bande de longueurs d’onde, ou combinaison de bandes de longueurs d’onde ci-
dessus

4.1.5 Application des PCDC et de leurs technologies appropriées

L’application des PCDC et des technologies appropriées est résumée dans le Tableau2.
Les garactéristiques liées a la technologie des PCDC sont résumées dans I'Annexe E.

Tableau 2 — Application, nombre de canaux, bande passante et technologies des PCDC

Applications Nombre de Bande Technologies
canaux passante
Multiplexage par répartition dans le Monocanal Etroite Fibre de compensation de
tempgs (TDM, Time Division dispersion (DCF)
Multiplexing) X )
Réseau de Bragg sur fibre (BG)
Etalon GT
Multiplexage par répartition en longueur | Monocanal Etroite FBG
d’'ondle (MRL) - .
Multicanal 2 Etroite FBG
Etalon GT
Réseau de phase a images
virtuelles (VIPA)
Large DCF
a) Yn PCDC multicanal peut étre utilisé pour un seul canal.

4.1.6 Modéle d’interface
Le mpdéle du PCDC doit étre défini sur la base des éléments suivants:

— Ig configuration du port d’entrée et du port de sortie;

— 1gq ou les\types de jeux de connecteurs, le cas échéant.

NOTE| Des-exemples de modéle d’interface sont donnés a I’Annexe F.

4.2 Documentation
4.2.1 Symboles

Les symboles graphiques et littéraux doivent, dans la mesure du possible, étre issus de la série
IEC 60027, de I'lEC 60617 et de I'lEC TR 61930.

4.2.2 Dessins
4.2.2.1 Généralités

Les schémas et les dimensions indiqués dans les spécifications applicables ne doivent ni
réduire les détails de construction, ni étre utilisés en tant que schémas de fabrication.
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