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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS PERFORMANCE STANDARD -

Part 081-2: Non-connectorized single-mode fibre optic
middle-scale 1 x N DWDM devices for category C —
Controlled environments

FOREWORD

1) Thg International Electrotechnical Commission (IEC) is a worldwide organizatig brising
all| national electrotechnical committees (IEC National Committees). The \obj omote
international co-operation on all questions concerning standardization in th ds. To
this end and in addition to other activities, i icptions,
Teghnical Reports, auide & $ “IEC
Puplication(s)”). Their preparation is entrusted to technical commlttes Nati ommittee intgrested
in |the subject dealt with may participate in this preparatory \ ' srnmental and non-
goyernmental organizations liaising with the IEC also participate i i ion. IEC collaborates ¢losely
with the International Organization for Standardization ( i e_ Wi onditions determined by
agfeement between the two organizations.

2) Thg formal decisions or agreements of IEC gr technlc P as nearly as possible, an international
consensus of opinion on the relevant sufjects i ommpiftee has representation frpm all
interested IEC National Committees.

3) IEC Publications have the form of recommendation i i uSe and are accepted by IEC Nhtional
Committees in that sense. While all reasonfable effort S of IEC
Puplications is accurate, IEC cannot be br any
miginterpretation by any end u

4) In |order to promote intern 3 igations
trapsparently to the maxi \ i N thelr pational and regional publications. Any divefgence
befween any IEC Publicati i al or regional publication shall be clearly indicated in
thqg latter.

5) IEC provides n' s approval and cannot be rendered responsible fpr any
equipment declaredAo Be i

6) Alllusers should ensyre t st edition of this publication.

7) No| liability shall aftach 3¢ itsNdireefors, employees, servants or agents including individual expents and
mgmbers of j i ees and IEC National Committees for any personal injury, property damjage or
ottler damage of a oever, whether direct or indirect, or for costs (including legal fee§) and
expenses. arising oubgf/the publication, use of, or reliance upon, this IEC Publication or any othér IEC
Puplicdtionss

8) Attention is R ofmative references cited in this publication. Use of the referenced publicat|ons is
indispensableqr the cyrrect application of this publication.

9) Attention dis>drawn e possibility that some of the elements of this IEC Publication may be the subject of
pajent rights. IEC shall not be held responsible for identifying any or all such patent rights.

el optic

mterconnectmg dewces and passwe components, of IEC technical committee 86: Flbre optlcs

This standard cancels and replaces IEC/PAS 61753-081-2 published in 2005. This first edition

constitutes a technical revision.

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

FDIS Report on voting
86B/2863/FDIS 86B/2901/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 61753 series, under the general title Fibre optic interconnecting
devices and passive components performance standards, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» rgplaced by a revised edition, or
* amended.

A bilihgual version of this publication may be issued at a later date.

@%
S
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FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS PERFORMANCE STANDARD -

Part 081-2: Non-connectorized single-mode fibre optic
middle-scale 1 x N DWDM devices for category C —
Controlled environments

1 Scope

This part of IEC 61753 contains the minimum initial test and measure equirs 5 and
sevelities which a fibre optic middle-scale 1 x N (16 < N < 64) 3 bngth
Divisfon Multiplexing) device with channel spacing of 50 GHz, 100 ds to
satisfy in order to be categorized as meeting the require g Folled
envirpnments. The requirements cover devices with single 3 i gtails
and njo circuit board. There is also a distinction between 6 scale
(N >p4) 1 x N DWDM devices for the purpose of this sia

The following referenced documents ace indisp 8 ment.
For dated references, only the edition cite ¢ ' dition
of thg referenced document (including

IEC §1300-2-1, Fibre opti¢ in ¢ t and
meadurement procedur,

IEC §1300-2-4, Fib
meagurement pr

t and

IEC §1300-2-9, Fibre t and
meadurement | ‘art 2-9:

IEC §130 y test
and mea z { mage

threshold characterization

IEC §1300-2-17, Fibfe optic interconnecting devices and passive components — Basi¢ test
and measurement procedures — Part 2-17: Tests — Cold

IEC 61300-2-18, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-18: Tests — Dry heat — High temperature endurance

IEC 61300-2-19, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-19: Tests — Damp heat (steady state)

IEC 61300-2-22, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-2-42, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-42: Tests — Static side load for connectors
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IEC 61300-3-2, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-2: Examinations and measurements — Polarization
dependence of attenuation in a a single-mode fibre optic device

IEC 61300-3-6, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-6: Examinations and measurements — Return loss

IEC 61300-3-20, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-20: Examinations and measurements — Directivity of
fibre optic branching devices

nents — Basi¢ test
easurgment
of DWDM

IEC §1300-3-29, Fibre optic interconnecting devices and passive compq
and measurement procedures — Part 3-29: Examinations and measuremg
techniques for characterizing the amplitude of the spectral transfé
comgonents

test
ation

IEC §1300-3-32, Fibre optic interconnecting devices and pa
and measurement procedures — Part 3-32: Examinations a
mod¢q dispersion measurement for passive optical componé&

ponents performpance

IEC §1753-021-2, Fibre optic interconnecting devicg
iné g fibre for categorly C —

standard — Part 021-2 Fibre optic connectors ter
Controlled environment

IEC/RAS 62074-1, Fibre optic WDM devi
ITU-T Supplement N.39:2003, Optical syst

ITU-T Recommendation GY6 ’ ¢ iSSi ¢ 5 and
subsystems

ITU-T Recomm i 2:19¢ ptical
ampllfiers

ITU-T Recommendation 2 , Spectral grids for WDM applications: DWDM freqlency
grid

3 Ter

For tihe purposes
in IEC/PAS,62074-1, apply.

given

3.1
middle-scale 1 x N DWDM device

wavelength-selective branching device which performs the function both of a wavelength
multiplexer and demultiplexer with DWDM channel spacing of 50 GHz, 100 GHz and 200 GHz
and a number of channels (N) equalling 16 ~ 64

4 Test conditions — General

Unless otherwise specified, all test methods shall be in accordance with the IEC 61300 series.
DWDM devices used for each test are intended to be previously unstressed new samples but
may also be selected from previously used samples, if desired. All measurements shall be
carried out at normal room temperature, unless otherwise stated. If the device is provided with
an active temperature control, this shall be set at the set-point specified by the manufacturer.


https://iecnorm.com/api/?name=da78929a67b932bd830d221fc6fc09a3

61753-081-2 © IEC:2009(E) -7-
The requirements apply to every combination of input and output port.

All tests are to be carried out to validate performance over the required operating wavelength
range. As a result, single or multiple spectral bands may be chosen for the qualification and
differing target specifications may be assigned to each spectral band.

The following Table 1 is intended to provide guidance on the wavelength ranges of the various
spectral bands. It is not intended for specification. Values of operating wavelength used in
performance verification shall be defined in the manufacturer’s specification.

T = i = 2

Band Descriptor Rangé (nm)
0-band Original 1260 1o 1380,
E-band Extended <13\5\\14hsq\
S-band Short wavelength NSO\{O
C-band Conventional 1}% tcNSG%\/
L-band Long wavelength \ \ \%66{0 1§25
U-band Ultralong wavelengt éito 1675

2 Taken from ITU-T Supplement G sup. 39; O@ﬁstem esiM engineering

considerations (12/2008). /\

5 Test report

e shall be prepared and be available for
ried out and complied with.

Fully
inspe

71

in appropriate manufacturers drawings, where the IEC interface standard does not exjst or
cannpt.be used.

Dime[sions shall ceapply with either an appropriate IEC interface standard or with those given

7.2 Test details and requirements

The device is equipped with no circuit-board including a temperature controller. The
requirements are given only for pigtailed DWDM devices. For connectorized components, the
connector performances shall be in compliance with IEC 61753-021-2.

A minimum length of fibre or cable of 1,5 m per port shall be included in all climatic and
environmental tests. The operating wavelengths, unless otherwise specified, shall be in
accordance with ITU-T Recommendation G.692 and G.694.1. Where devices with wavelength
spaced channels have to be considered, the conversion should refer to vacuum wavelength.


https://iecnorm.com/api/?name=da78929a67b932bd830d221fc6fc09a3

61753-081-2 © IEC:2009(E)

Table 2 — Test and requirements for type A (Gaussian passband profile)

No Tests Requirements Details
1A Number of channels: N 16 <N < 64 Design information (not test item)
Operating wavelength: ITU-T grid or
custom design
2A Channel frequency Channel central frequency Information (not test item)
ange T 0,125 X AT Where AT 15 the channel
spacing IEC 62074-1
Channel cenjra drid or
custom degsi
ITU-T_ RedommendatiomG.
3A Insertion loss Maximum allowable insertion loss
over the channel frequency range:
e
4,8 dB all
5S
meagurement results with accuracy| of
er than 0,05 dB over the opefating
wavelength range
4A | Ichannel non-uniformity IEC 61300-3-29
Condition: the channel non-uniform|ity
shall be determined as the worst cgse
over all states of polarisation
< > Launch fibre length: 21,5 m
The test conditions shall provide lops
measurement results with accuracy of
better than £0,05 dB over the operating
/\ wavelength range
5A | 1 dB passband m MMum allowable 1 dB passband IEC 61300-3-29, IEC 62074-1
width (centred at the channel
frequency): Condition: the passband width shall be
determined as the worst case overfall
0,25 x Af where Af is the channel states of polarisation
spacing
Launch fibre length: 21,5 m
6A

S db passband width

Mimimum allowable 3 0B passband
width (centred at the channel
frequency):

0,5 x Af where Af is the channel
spacing

petalls’ same as In test oA
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Table 2 (continued)

No Tests Requirements Details
7A Adjacent channel Minimum allowable adjacent channel | IEC 61300-3-29, IEC 62074-1
isolation isolation over the channel frequency
range: 25 dB The adjacent channel isolation is
specified only for demultiplexer
Condition: the adjacent channel isolation
shall be determined as the worst case
over all states of polarisation
Launch fibre length: >1,5 m
plation
of
erdting
8A Non-adjacent channel Minimum allowable non-adjacent
solation channel isolation over the channel
frequency range: 30 dB is
|
worst
test conditions shall provide isplation
measurement results with accuracy| of
better than 0,1 dB over the opergting
wavelength range
N
9A Total channel isolatio IEC 61300-3-29, IEC 62074-1
Condition: the minimum total chanrjel
isolation shall be determined as thg worst
case over all states of polarisation
Launch fibre length: 21,5 m
The test conditions shall provide isplation
measurement results with accuracy of
better than £0,1 dB over the operdting
/\ N wavelength range
10A | Polaris %t\/ Maximum allowable PDL over the IEC 61300-3-2, IEC 62074-1
oss (PDL) channel frequency range: 0,4 dB
The allowable PDL combination applies
to all combination of input and outgut
ports
Launch fibre Tength: 21,5 m
11A | Polarisation mode Maximum allowable PMD over the IEC 61300-3-32, IEC 62074-1

dispersion (PMD)

channel frequency range: 0,5 ps

The allowable PMD combination applies
to all combination of input and output
ports
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Table 2 (continued)
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No Tests Requirements Details
12A | Chromatic dispersion Maximum allowable chromatic Method: A chromatic dispersion test
dispersion over the channel method is under study in WG4
frequency range (absolute value):
(Ex. Test method for fibre:
20 ps/nm for 100 GHz channel IEC 60793-1-42)
spacing
60 ps/nm for 50 GHz channel
spacing
13A | Return loss Minimum allowable return loss: IEC 61300-3-6
40 dB
Condition: Al)¥'ports naqt undertest ghall
turn
iracy
trating
14A | Directivity
Condition: All ports not under test ghall
erminated to avoid unwanted
reflections contributing to the
measurement
The directivity shall be measured
between any pair of input or output|ports
The test conditions shall provide
directivity measurement results with
accuracy of better than +0,1 dB over the
/\ operating wavelength range
I\
15A IEC 61300-2-14

Optical power pangli
and damage thresho|d
charactem

Input port: single port

R
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Table 3 — Test and requirements for type B (Flat-top passband profile)

No Tests Requirements Details
1B Number of channels 16 < Channel n. < 64 Operating wavelength: ITU-T grid or
custom design
2B Channel frequency Channel central frequency + 0.125xAf IEC 62074-1
range where Af is the channel spacing
Channel central frequency: ITU-T grid or
custom design
ITU-T Recommendation G.694.1
3B Insertion loss Maximum allowable insertion loss over
the channel frequency range:
e
6,0 dB all
5S
of
over the operating
4B Channel non- Maximum allowable channeg
uniformity uniformity of ing€
ndjition: the channel non-uniformjity
1,0 dB (Channelx shal)/be determined as the worst case
r all states of polarisation
1,56 dB (Channs
Launch fibre length: 21,5 m
The test conditions shall provide lops
measurement results with accuracy| of
better than +0,05 dB over the opeiffating
wavelength range
5B 1 dB passbanﬁ\w}&h m_ aNowa 1\6 passband IEC 61300-3-29, IEC 62074-1
ntred\at the channel
Condition: the passband width shall be
determined as the worst case over|all
e Af is the channel states of polarisation
Launch fibre length: 21,5 m
6B | Bd as}b% ' Details: same as in test 5B

%inimum allowable 3 dB passband

idth (centred at the channel
frequency):

0,5 x Af where Af is the channel
spacing
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Table 3 (continued)
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No

Tests

Requirements

Details

7B

Adjacent channel
isolation

Minimum allowable adjacent channel
isolation over the channel frequency
range: 25 dB

IEC 61300-3-29, IEC 62074-1

The adjacent channel isolation is
specified only for demultiplexer

Condition: the adjacent channel isolation
shall be determined as the worst case
over all states of polarisation

Launch fibre length: >1,5 m

blation
of

8B

Non-adjacent channel
solation

Minimum allowable non-adjacent
channel isolation over the channel
frequency range: 30 dB

)

worst

test conditions shall provide isplation
measurement results with accuracy| of
better than 0,1 dB over the opergting
wavelength range

9B

Total channel isolatio

IEC 61300-3-29, IEC 62074-1

Condition: the minimum total channel
isolation shall be determined as th¢ worst
case over all states of polarisation

Launch fibre length: 21,5 m

The test conditions shall provide isplation
measurement results with accuracy of
better than £0,1 dB over the operdting
wavelength range

10B

/l%aximum allowable PDL over the
channel frequency range: 0,4 dB

IEC 61300-3-2, IEC 62074-1

The allowable PDL combination applies
to all combination of input and outgut
ports

Launch fibre Tength: 21,5 m

11B

Polarisation mode
dispersion (PMD)

Maximum allowable PMD over the
channel frequency range: 0,5 ps

IEC 61300-3-32, IEC 62074-1

The allowable PMD combination applies
to all combination of input and output
ports
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Table 3 (continued)

No Tests Requirements Details
12B | Chromatic dispersion Maximum allowable chromatic Method: A chromatic dispersion test
dispersion over the channel frequency | method is under study in WG4
range (absolute value):
(Ex. Test method for fibre:
40 ps/nm for 100 GHz channel spacing | IEC 60793-1-42)
100 ps/nm for 50 GHz channel spacing
13B | Return loss Minimum allowable return loss: 40 dB | IEC 61300-3-6
Condition: All popts not under test’ghall
be terminated fo{ avoid unwarted
turn
iracy
trating
14B | Directivity Maximum allowable directivity: {40 B
hall
reflections contributing to the
surement
The directivity shall be measured
between any pair of input or output|ports
The test conditions shall provide
directivity measurement results with
accuracy of better than +0,1 dB over the
/\ operating wavelength range
15B | loptical power +25 d IEC 61300-2-14
handling and da e
threshold

characterisatio

Input port: single port

RN
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Table 4 — Environmental test for all types

No Tests Requirements Details
16 Cold During and on completion of the test IEC 61300-2-17
the requirement regarding the
maximum allowable insertion loss shall | Temperature: =10 °C + 2 °C
be met
Duration of exposure: 96 h
During and on completion of the test,
the insertion loss shall be within + Preconditioning procedure: Before test,
0,5 dB with respect to the initial value | specimens shall be maintained in room
temperature condition for 2 h
ioping
alue
interval
bom
17 High temperature During and on completion of the t
endurance the requirement regarding the
maximum allowable Insertion Ldgss :
shall be met
@midity is not controlled
During and o
the Insertion Los Duration of exposure: 96 h
0,5 dB with respect
Preconditioning procedure: Before fest,
specimens shall be maintained in rpom
temperature condition for 2 h
Specimen shall be optically functioping
During the test the insertion loss vglue
shall be measured at maximum intgrval of
1 h during the first 16 h, and theredfter at
a maximum interval of 24 h until
completion of the test
Recovery procedure: After test,
specimens shall be maintained in rpom
temperature condition for 2 h
18 Da he tea uring and on completion of the test IEC 61300-2-19
state) e requirement regarding the

maximum allowable insertion loss shall
be met

During and on completion of the test,
the insertion loss shall be within =

oL dD AN

Temperature:- +40° C £ 2° C

Relative humidity: 93 % £ 2 %

Duration of exposure: 96 h

IR P 1 NP TP | l
oo oW TeSpPp ettt ot ttar—varut

Specimen shall be optically functioning

During the test the Insertion Loss value
shall be measured at a maximum interval
of 1h

Preconditioning procedure: Before test,
specimens shall be maintained in room
temperature condition for 2 h

Recovery procedure: After test,
specimens shall be maintained in room
temperature condition for 2 h
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Table 4 (continued)

No Tests Requirements Details
19 Change of During and on completion of the test IEC 61300-2-22
temperature the requirement regarding the
maximum allowable insertion loss shall | High temperature:- +60 °C + 2 °C
be met

Low temperature: =10 °C £ 2 °C
During and on completion of the test,

the insertion loss shall be within = Humidity is not controlled
0,5 dB with respect to the initial value

Duration at extreme temperatures: 1 h

Temperature rateg”of change: 1°C.//min

iohing
lue

interval

est,
pbom

@ overy procedure: After test,
spec ns shall be maintained in rpom

templerature condition for 2 h

20 ibration (sinusoidal) IEC 61300-2-1
Frequency range: 10 Hz-55 Hz

Endurance duration per axis: 0,5 h
Number of axes: Three orthogonal

Number of sweeps: 15

Vibration amplitude: 0,75 mm

(\x be mounted rigidly to the mounting|fixture

Method of mounting: The specimen shall

21 Fibr le\reteqtion During and on completion of the test IEC 61300-2-4
the requirement regarding the insertion
0ss shall be met Magnitude and rate of application df the

tensile load:
During and on completion of the test,
the insertion loss shall be within 10 N + 1 N at a speed of 5 N/s for
0,5 dB with respect to the initial value reinforced cables

5N+ 0,5N at a speed of 0,5 N/s for
coated fibres

Duration of application of tensile load:
60 s

Point of application of tensile load: 0,3 m
from the exit point of the fibre / cable
from the specimen

Method of mounting: The sample shall be
rigidly mounted such that the load is only
applied to the fibre/cable retention
mechanism
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