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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS PERFORMANCE STANDARD -

E)

Part 081-2: Non-connectorized single-mode fibre optic middle-scale 1 x N

DWDM devices for category C — Controlled environments

1)

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for
all national electrotechnical committees (IEC National Committees). to prom
international co-operation on all questions concerning standardization in the el g efe ic fields.
this end and in addition to other activities, IEC publishes International Starfdards { peciicatio
Technical Reports, Publicly Available Specifications (PAS) and Guidgs as “l
Publication(s)”). Their preparation is entrusted to technical committees; a i

in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate i
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between any IEC Publicatiof regional publication shall be clearly indicateq in

the latter.
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8) e references cited in this publication. Use of the referenced publicationg is

pplication of this publication.
9) to\the™pgssibility that some of the elements of this IEC Publication may be the subject| of
ot be held responsible for identifying any or all such patent rights

A |PAS is\a technical specification not fulfilling the requirements for a standard but mafe
aMailabie.to the public.
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devices and passive components, of IEC technical committee 86: Fibre optics

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
86B/1885A/NP 86B/1908/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee

or

subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from
2005-02. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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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

ThHis specification contains the minimum initial test and measurement requirements¢.a

Diyision Multiplexing) device shall satisfy in order to be categorized 4
standard category C-controlled environments. The requirements covef\devices\with sing
mode non-connectorized pigtails and no circuit-board. There is also\a distingcti betwe
small-scale (N < 16) and large-scale (N > 64) 1 x N DWDM dé
standards.

2| Normative references

The following referenced documents are indispen
Far dated references, only the edition gited app
of|the referenced document (including

IEC 60793-1-42:2001,
prpcedures — Chromatic dispersion

IEC 61300-2-4,
measurement procég

IEIC 61300-2-9, Fi y annécting devices and passive components — Basic test a

measurement pre 2-9: Tests — Shock
IEC 6130Q0-2-14, Kfbre optic interconnecting devices and passive components — Basic tg
and meas ! dutres — Part 2-14: Tests — Maximum input power

IEC 61300=2-17,
and measurement procedures — Part 2-17: Tests — Cold

IEC\61300-2-18, Fibre optic interconnecting devices and passive components — Basic tg

saverities which a fibre optic middle-scale 1 x N (16 < N < 64) DWDM (Dense Wavelend
; eeting’ the K

e optic interconnecting devices and passive components — Basic te

nd
th
C
e_
BN
of

nt.
bn

b St

nd

b St

St
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and measurement procedures — Part 2-18: Tests — Dry heat — High temperature endurance

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

IEC 61300-3-2, Fibre optic interconnecting devices and passive components — Basic test a

nd

measurement procedures — Part 3-2: Examinations and measurements — Polarization

dependence of attenuation in a single-mode fibre optic device
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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

IEC 61300-3-29, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-29: Examinations and measurements — Measurement

techniques for characterizing the amplitude of the spectral transfer function of DWDM
cdmponents

IEIC 61753-2-1, Fibre optic interconnecting devices and passive com performanice
standard — Part 2-1: Fibre optic connectors terminated on single-modg ategory Y —
Unmcontrolled environment

IEC 62074-1, Fibre optic WDM devices — Part 1. Generic spg M
dqvices

ITU-T Recommendation G.692, Optical interfaces for j

ITU-T Recommendation G.694-1, Spectral grid pphications — DWDM frequency
8

3| Definitions

Fqr the purposes of this dgcu en
in[IEC 62074-1, apply.

3.1

Middle-scale 1

wavelength-selective th
multiplexer and dex of
14 ~ 64. The device

4| Test

Unless otherwi : st
dgfines the mumher of samples to be evaluated. DWDM devices used for each test dre
infended to“be previdusly unstressed new samples but may also be selected from previously
uged samyples if desired. All measurements shall be carried out at normal room conditions,
urfless.otherwise stated. If the device is provided with an active temperature control, this shall
bq set’at the setpoint specified by the manufacturer. la

The requirements apply to every combination of input and output port.

All tests shall 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.

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 specified between the customer and supplier or shall be as
defined in the manufacturer’s specification.
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Table 1 — Spectral bands for single-mode systems

Range
Band Descriptor
nm

O-band Original 1260 to 1 360
E-band Extended 1360 to 1 460
S-band Short wavelength 1460 to 1 530
C-band Conventional 1530 to 1 565
L-band Long wavelength 19651t0 1625
U-band Ultralong wavelength 1625to 1675

Test report

Fylly documented test reports and supporting evidence sha available for
ingpection as evidence that the tests have been carried o

6| Reference components

Tgsting for these components does naf

7| Performance requirements

7.1 Dimensions

Dimensions shall compg e |EC interface standard or with those given
in[the appropriate.man here the IEC interface standard does not exjst
or[cannot be us

7.2 Test detail

The requiremenis are \give for pigtailed DWDM devices. For connectorized components,
the connectd Y M be in compliance with IEC 61753-2-1.

A [minim it or cable of 1,5 m per port shall be included in all climatic apd
erlvironmenta . ¢ operating wavelengths, unless otherwise specified, shall be |in
adcordanceQwith\ITWU-T Recommendations G.692 and G.694.1. Where devices wijth
vaeIength spaced thannels are to be considered, the conversion should refer to vacuym
wavelength.

7.83—~Sample-size

The sample size to be used for the tests shall be as defined in Annex A.
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Table 2 — Test and requirements for type A (Gaussian passband profile)

No Tests Requirements Details
1A Number of channel: N 16 < N<64 Operating wavelength: ITU-T grid or
custom design
2A Channel frequency Channel central frequency + 0,125*Af IEC 62074-1
range where Af'is the channel spacing
Channel central frequency: ITU-T grid or
custom design
3A Insertion loss Maximum allowable insertion loss over | IEC 61300-3-29, IEC 62074-1
the channel frequency range:
Condition: the ingertion_loss shall.be
4,8 dB determined as the worstcase’oVver all
states of polatrizati
A
4A Channel non- Maximum allowable channel non-
uniformity uniformity of insertion losses:
1,0 dB (Channel n. £ 24)
1,5 dB (Channel n. > 24)
5A 1 dB passband width Minimum allowable 1 dB passband 0-3-29, IEC 62074-1
width (centred at the channel
frequency): n: the passband width shall be
d as the worst case over all
0,25*Af whereSAf is the €hanne f polarization
spacing
6A 3 dB passband width IEC 61300-3-29, IEC 62074-1
Condition: the passband width shall be
determined as the worst case over all
states of polarization
A p
7A Adjacent channel jacent channel IEC 61300-3-29, IEC 62074-1
isolation | frequency
The adjacent channel isolation is
specified only for demultiplexer
Condition: the adjacent channel isolatipn
shall be determined as the worst case
over all states of polarization
8A Mian allowable non-adjacent IEC 61300-3-29, IEC 62074-1
annel isolation over the channel
equency range: 30 dB The non-adjacent channel isolation is
specified only for demultiplexer
Condition: the non-adjacent channel
isolation shall be determined as the wqrst
case over all states of polarization
9A Total channel isolation Minimum allowable total channel IFC 61300-3-29 |FC 62074-1
isolation value:
Condition: the minimum total channel
22 dB (Channel n. £ 40) isolation shall be determined as the worst
case over all states of polarization
20 dB (Channel n. > 40)
10A | Ppolarization Maximum allowable PDL over the

Dependent Loss (PDL)

channel frequency range: 0,4 dB

IEC 61300-3-2, IEC 62074-1

The allowable PDL combination applies
to all combination of input and output
ports
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1A | Polarization 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
12A | Chromatic Dispersion Maximum allowable chromatic Method: A chromatic dispersion test
dispersion over the channel frequency method is under study in WG4
range (absolute value):
(For example, test method for fibre: IEC
20 ps/nm for 100 GHz channel spacing | 60793-1-42)
60 ps/nm for 50 GHz channel spacing
134 | Return loss Minimum allowable return loss: 40 dB | IEC 61300-3-6
Condition: Al er test shal
be termina
reflections ¢
measurement
141 Directivity Maximum allowable directivity: - 40 dB
<
154 | Optical power +25 dBm N IEC61300-2-14
handling and damage
threshold
characterization
Table 3 - T%u%int for type B (flat-top passband profile)
Ng Tests ents Details
1B Number of chan 16 \(charme \.é/64) Operating wavelength: ITU-T grid or
(e\ custom design
2B| | Channel ffeqeqc anne| central frequency + 0,125*Af | IEC 62074-1
range where Af'is the channel spacing
Channel central frequency: ITU-T grid pr
\ custom design
3B| | Insertion lo Maximum allowable insertion loss over | IEC 61300-3-29, IEC 62074-1
the channel frequency range:
Condition: the insertion loss shall be
7,0 dB determined as the worst case over all
states of polarization
4BL 1 Ghannelnon Maxrrt aHowable-channelnon {EC-64300-320
uniformity uniformity of insertion losses:
Condition: the channel non-uniformity
1,0 dB (Channel n. < 24) shall be determined as the worst case
over all states of polarization
1,5 dB (Channel n. > 24)
5B IEC 61300-3-29, IEC 62074-1

1 dB passband width

Minimum allowable 1 dB passband
width (centred at the channel
frequency):

0,5*Af where Afis the channel spacing

Condition: the passband width shall be
determined as the worst case over all
states of polarization
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6B 3 dB passband width Minimum allowable 3 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 over all
0,5*Af' where Afis the channel spacing | states of polarization
7B 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 polarization
3B Non-adjacent channel Minimum allowable non-adjacent IEC 61300-3-29/1EC 62Q74-1
isolation channel isolation over the channel
frequency range: 30 dB
9B Total channel isolation | Minimum allowable total channel
isolation value:
22 dB (Channel n. < 40)
20 dB (Chann 40
10B | Polarization Maximum allowab PD over th \@%1300-3-2, IEC 62074-1
Dependent Loss (PDL) | channel freque ,4 4B
The allowable PDL combination applieg
to all combinations of input and output
QAN
11B | Polarization mode |m}?\n wab, Wthe IEC 61300-3-2, IEC 62074-1
dispersion (PMD) chanrel frequengy range™0;5 ps
The allowable PMD combination appligs
to all combinations of input and output
ports
12B | Chromatic dispefsi Method: A chromatic dispersion test
method is under study in WG4
(For example, test method for fibre: IEC
60793-1-42)
\ 0 ps/nm for 50 GHz channel spacing
13B | Return loss \> Minimum allowable return loss: 40 dB | IEC 61300-3-6
Condition: All ports not under test shal
be terminated to avoid unwanted
reflections contributing to the
measurement
14B | Directivity Maximum allowable directivity: - 40 dB | IEC 61300-3-20
Condition: All ports not under test shall
be terminated to avoid unwanted
reflections contributing to the
measurement
The directivity shall be measured
between any pair of input or output ports
15B +25 dBm IEC 61300-2-14

Optical power
handling and damage
threshold
characterization
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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
10,3 dB with respect to the initial value | specimens shall be maintained in foon
temperature conditien_for 2 h
During and on completion of the test,
the limits of test 11 shall be met
17| | High-temperature
endurance
temperature condition for 2 h
Specimen shall be optically functionind.
Sampling rate: tbd
Recovery procedure: After test,
specimens shall be maintained in roonj
<> temperature condition for 2 h
18 IEC 61300-2-19

Damp heat (stead

state)

opipletion of the test
regarding the
allovable insertion loss shall

D and on completion of the test,
he insertion loss shall be within
+0,3 dB with respect to the initial value

During and on completion of the test,
the limits of test 11 shall be met

Temperature:- +40 °C + 2 °C
Relative humidity: 93 £ 2 %
Duration of exposure: 96 h
Specimen shall be optically functioning
Sampling rate: tbd
Preconditioning procedure: Before test),

specimens shall be maintained in roonj
temperature condition for 2 h.

Recovery procedure: After test,
specimens shall be maintained in room
temperature condition for 2 h
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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 Duration at extreme temperatures: 1 h
+0,3 dB with respect to the initial value
Temperature rate of change: 1 °C/min
During and on completion of the test,
the limits of test 11 shall be met Number of cycles: 5
Specimen shall be optically functionind
Sampling rate: tbd
20| | Vibration (sinusoidal) | On completion of the test, the
requirement regarding the insertigh
loss shall be met
On completion ofthe test, the iRsertio
Numbper of axes: Three orthogonal
Number of sweeps: 15
Vibration amplitude: 0,75 mm
Method of mounting: The specimen shal
be mounted rigidly to the mounting
fixture.
21

Fibre/cable r@

the\test, the
ing the insertion

Onveompletion of the test, the insertion
oss shall be within £0,5 dB with
regpect\o the initial value

uring and on completion of the test,
the limits of test 11 shall be met

IEC 61300-2-4

Magnitude and rate of application of the
tensile load:

10 + 1N at a speed of 5 N/s for reinfor
cables

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

w
(o}

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 frgm
the specimen

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

ed
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22 | shock On completion of the test, the IEC 61300-2-9

requirement regarding the insertion

loss shall be met Shock: 500 G

On completion of the test, the insertion | Number of axis: 6

loss shall be within £0,5 dB with

respect to the initial value Number of shock: 2 per axis

During and on completion of the test, Duration: 1 ms duration

the limits of test 11 shall be met

Pulse: half-sine

23( | static side load IEC 61300-2-42

On completion of the test the
requirement regarding the insertion
loss shall be met.

On completion of the test, the insertion
loss shall be within £0,5 dB with
respect to the initial value

During and on completion of the test,
the limits of test 11 shall be met

1 N for 1 h for rei

0,2 N for 5

Two mutgdall
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