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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS PERFORMANCE STANDARD -

Part 031-6: Non-connectorized single-mode 1xN and 2xN

non-wavelength-selective branching devices (NWBD) for Category O —

Uncontrolled environment

FOREWORD

1) Thg International Electrotechnical Commission (IEC) is a worldwide organizatiq brising
all| national electrotechnical committees (IEC National Committees). The omote
international co-operation on all questions concerning standardization in tb b ds. To
thig end and in addition to other activities, IEC publishes International\Standaxds icptions,
Teghnical Reports, Publicly Available Specifications (PAS) and € “IEC
Puplication(s)”). Their preparation is entrusted to technical committées; an rested
in |the subject dealt with may participate in this preparatory w > ¢ e non-
goyernmental organizations liaising with the IEC also particip i ion. collaborates ¢losely
with the International Organization for Standardization (I e gonditions determined by
agfeement between the two organizations.

2) The formal decisions or agreements of IEC on ational
copsensus of opinion on the relevant sufjec pm all
interested IEC National Committees.

3) IEC Publications have the form of recommendk Ational
Committees in that sense. While all reasorfable effort pf IEC
Puplications is accurate, IEC cannot be br any
miginterpretation by any end user.

4) In |order to promote intern igations
trapsparently to the maxi gence
befween any IEC Publicatiep g hted in
thqg latter.

5) IEC provides i br any
equipment declaredo

6) Alljusers should eps

7) No liabili : itssdiregtors, employees, servants or agents including individual expefts and
me j i : age or
oth 5) and
ex er |EC
Pu

8) Atf ons is
indi

ject of
eloptic

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

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

FDIS Report on voting
86B/2704/FDIS 86B/2725/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all the parts in the IEC 61753 series, under the general title Fibre optic
interconnecting devices and passive components performance standard, 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,

* replaced by a revised edition, or
. a‘nended.

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

NOTICE

This |[document contains material that is Copyright Inc.
("Telg¢ordia"). All rights reserved.

The feader is advised that this IEC dgcument . bz iffer, d the
contgxt and use of said material in/this diff brdia.
TELJQORDIA MAKES NO REPRESENJATNQO , | IED,
WITH RESPECT TO THE SUFFICIENCY\\ ACEUR TION
OR |OPINION CONTAINED HEREIN. § SAID
INFORMATION OR OPINION IS AT THE N . T BE
LIABLE FOR ANY DAMAL ] D B T OF
THE | SUFFICIENCY, A NION

CONTAINED HEREIN,

9,
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INTRODUCTION

This International Standard takes into account two technologies present on the market: the
Fused Biconical Taper (FBT) and the Planar Lightwave Circuit (PLC). The requirements cover
balanced bidirectional non-connectorized single-mode 1xN and 2xN non-wavelength-selective
branching devices for use in an IEC Category O environment (N is the number of output ports),
especially but not exclusively used for PON network application. The specifications of
unbalanced branching devices are limited to 1x2 and 2x2 devices because they are the most
commonly used.

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

Part 031-6: Non-connectorized single-mode 1xN and 2xN

non-wavelength-selective branching devices (NWBD) for Category O —

Uncontrolled environment
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ities which a non-wavelength selective branching device (NW
categorized as meeting the requirements of Category 0 (
bd in Annex A of IEC 61753-1.

ormative references
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urement pr
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Fests — Torsion/Twist

— Part 2-14: Tests — Optical power handling and da

1easurement pFocedures — Part 2-19: Tests — Damp heat (steady state)

ferconnecting devices and passive components — Basi¢
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order
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t and

test
mage

b test

IEC

130UU-2-2Z, FIbre oplic Interconnecting devices and passSive components — basi

and measurement procedures — Part 2-19: Tests — Change of temperature

test

IEC 61300-2-42, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-19: Tests — Static side load for connectors

IEC 61300-2-44, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-19: Tests — Flexing of the strain relief of fibre optic
devices

IEC 61300-2-48, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-19: Tests — Temperature-humidity cycling
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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 single-mode fibre optic device

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

changes in attenuation and return loss

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 §1300-3-7, Fibre optic interconnecting devices and passive compone
meadurement procedures — Part 3-7: Examinations and measuremeé
depepdence of attenuation and return loss

IEC §1300-3-20, Fibre optic interconnecting devices and passive
and measurement procedures — Part 3-20: Examinations and{mea
fibre pptic branching devices

IEC §1753-021-6, Fibre optic interconnecting devices
standard — Part 021-6: Grade B/2 single-mode fibre optit, (cOrnecto
Uncoptrolled environment

3 Test
All tept methods are selected within the

The g$amples for tests sh®
IEC §0793-2 in either

All tgsts shall b rrie
optinI fibre, n

wave]ength point of

1. Spectral band
1[260 n
1(480
11550
2. Spectral.ba
11615(nm to 1 635 nm (1 625 nm OTDR band)
11640'nm to 1 660 nm (1 650 nm OTDR band).

Basic ted

wponehts -Perforn
s for category

t and
ength

i¢ test
iity of

.1 of

f the
laser

Other wavelength ranges may be agreed upon between the customer and the supplier.

4 Test report

Fully documented test reports and supporting evidence shall be prepared and be available for

inspection as evidence that the tests have been carried out and complied with.
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5 Performance requirements

5.1 Dimensions

Dimensions shall comply with either an appropriate IEC interface standard or with those given
in appropriate manufacturers drawings, where the IEC interface standard does not exist or
cannot be used.

5.2 Sample size, sequencing and grouping

Sample sizes for the tests are defined in Annex B and test groups and sequences shall be in
sequéntial order, as shown Iin ANNex B.

5.3 | Test details and requirements

nching

Attenjuation and return loss performances are given only for noRf
an ance

devices. For connectorized components the connector perfor
with [EC 61753-021-6.

During the environmental tests where monitoring of the
of thg device shall be controlled.

N

ports
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Table 1 (continued)
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No. Tests Requirements Details
3 Directivity >55 dB Same as in test No. 1
IEC 61300-3-20 Source type LD
Uncertainty: £ 1 dB or lower.
All ports not under test shall be
terminated to avoid unwanted reflections
contributing to the measurement.
The measurement should be made
between any pair_of input /outpug ports.
NOTE Because of the high\cost of this
test, the buyer and mantfactureq may
e must
4 Refurn loss >50 dB Grade U
IEG 61300-3-6
C lections
NQTE Because of the high cost of this
t, the buyer and manufacturerl may
agree to discard it. However, the
potential negative effect of this
parameter on system performan¢e must
not be neglected.
. . .\/
5 Polarization evices: Launch patchcord length: > 2m
depgendent loss
Source type : LD
IEG 61300-3-2 .
Q Uncertainty: £ 0,05 dB or lower
The test should be performed fop all
. combinations of input and outpu{ ports.
2 and 2x2 branching
i h output ports:
\where fS the nominal percentage of the
\ power associated with one port
Actiive monitor% Requirement 1 Uncertainty: £ 0,05 dB or lower fpr
6 chg ng?s lnlattenuatl During the test the attenuation limits of test | @ttenuation.
andg returnJloss
no. 1 shall be met Uncertainty: + 1 dB or lower for feturn
|E3-62300-3-3 During—and—on—completion—of—the—test—the loss.

attenuation of the device shall be within +
0,5 dB with respect to the initial value

Return loss shall satisfy the requirements for
the specified class

Requirement 2

On completion of the test the attenuation
limits of test No. 1 shall be met, and the
attenuation shall be within £ 0,5 dB of the
original value at ambient conditions

Return loss shall satisfy the requirements for

the specified class

Other details: same as in tests No. 1 and
4,
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Table 1 (continued)

X\}\%@\Z%est No. 6

No. Tests Requirements Details
7 Optical power Pmax= 500 mW (+27 dBm) per port only one | Same as test no.1
handling and damage | at the time.
threshold o _ Test wavelengths: 1 310 nm + 20 nm,
characterization Other applications than PON ‘may require | 1 550 nm + 20 nm, 1 625 nm + 20 nm.
lower values of Pmax to be decided between )
IEC 61300-2-14 the customer and the supplier. Power increments: 3 dB.
During the test the attenuation limits of test [ Duration of the optical power exposure
No. 1 shall be met. Moreover, during and on | at the each level: 30 min.
completion of the test, the attenuation shall be Attenuation test:
Wt +7/-0,30B—of__originar__vatue _under
ambient conditions. Uncertainty =
After the test the return loss limits of test No.
4 shall be met
8 Dap heat (steady See requirements 1 on test No. 6
stafe)
IEG 61300-2-19 <
of the
Ctioning:
be
the test
aximum interval of 1 h and after
the test by means of the monitor|ng set-
ps defined in test No. 6.
Preconditioning procedure:
Before test, specimens shall be
maintained at room temperature [for 2 h.
Recovery procedure:
After test, specimens shall be maintained
/\ at room temperature for 2 h.
9 Vibjration (sinusoM Frequency range: 10-55 Hz
IE¢G 61300-2-1 Duration per axis: 2 h

Number of axis: 3 orthogonal

Number of sweeps (10-55-10 Hz
axis

112 per

Rate of change: 1 octave/min
Vibration amplitude: 1,52 mm

Specimens shall be optically fungtioning:
attenuation and return loss shall|be
measured before and after the tgst by
means of the monitoring set-ups|defined

in test No. 6.

Method of mounting: the device shall be
mounted rigidly to the mounting fixture
together with the assembling tray or
organizer.
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Table 1 (continued)
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No. Tests Requirements Details
10 | Shock See requirements 2 on test No. 6 Acceleration forces: 500 g,
(only in case the 0,125 kg < module mass < 0,225 kg:
device is normally 200gn 0,225 kg < module mass < 1kg:
mounted in a shock 509,
resistance mounting) ) ) )
Nominal 1ms duration, half sine pulse
IEC 61300-2-9 3 axes in 2 directions, 2 shocks per axis,
12 shocks total
Specimens sh tically-fungtioning:
attenuation be
st by
defined
11 | Change of See requirements 1 on test No. 6
Temperature
IEG 61300-2-22
s: 1 h
°C/min
ens shall be optically fungtioning:
ttenuation and return loss shall|be
measured before the test, during the test
a maximum interval of 10 minfand
after the test by means of the m¢nitoring
set-ups defined in test No. 6.
Preconditioning procedure:
Before test, specimens shall be
maintained at room temperature [for 2 h
Recovery procedure:
After test, specimens shall be maintained
at room temperature for 2 h
12 | Tempperature humigi Seeegiiirement Mtest No. 6 (Method A)

cydling
IEG 61300-2-

High temperature: +85 + 2 °C
Low temperature: -40 £ 2 °C
Relative humidity: 85 % £ 5 %
Duration at extreme temperaturels: 1 h
Temperature rate of change: > 1|°C/min
Number of cycles: 42

Specimens shall be optically fungtioning:

attenuation-and return loss-shalllbe

measured before the test, during the test
at a maximum interval of 10 min and
after the test by means of the monitoring
set-ups defined in test No. 6.

Preconditioning procedure:

Before test, specimens shall be
maintained at room temperature for 2 h.

Recovery procedure:

After test, specimens shall be maintained

at room temperature for 2 h
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Table 1 (continued)

No. Tests Requirements Details

Flexing of strain relief | See requirements 2 on test No. 6 5 N for reinforced cable

f fib tic devices'
o7 tibre optic devices 2 N for secondary and primary coated

IEC 61300-2-44 fibres
30 cycles + 90°.

Specimens shall be optically functioning:
attenuation and return loss shall be
measured before and after the test by
eans-ef-the-moniterirg-setdpsydefined

Torsion/twist’ See requirements 2 on test No. 6 Magnificati applicgtion of

the tensil
IE¢G 61300-2-5
inforced

londary

ens shall be optically fungtioning:
ation and return loss shall|be
megasured before and after the tgst by
eans of the monitoring set-ups|defined
in test No. 6

(72

Stgtic side load" See requirements 1\on t%ﬁ \/ Magnitude and duration of the tensile

load:
IEG 61300-2-42
Specimens shall be optically fungtioning:

attenuation shall be measured begfore,
during, and after the test while re¢turn

| loss shall be measured before apd after
the test, by means of the monitofing set-
ups defined in test No. 6.

5 N for 5 s minimum for reinforcgd cable.
2,3 N for 5 s minimum for buffergd fibre.

Point of application of tensile logd: 0,3 m
from the end of the device and two
mutually perpendicular direction$ as
permitted by the product design.

OO
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Table 1 (continued)
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No.

Tests

Requirements

Details

16

Fibre/cable retention’ | See requirements 1 on test No. 6

IEC 61300-2-4

tensile load:

10 £ 1 N at a speed of 0,5 N/s fo
reinforced cable.

Point of application of tensile loa

Magnitude and rate of application of the

r

5N *0,5N at a speed of 0,5 N/s for
primary and secondary coated fibres.

d: 0,3 m
ble from

£ 4l HA HO R 2 RO 11 L
ot Xt P oMt ot eToTerT

the specimen.

e test, by means of the monito
ups defined in test No. 6

the
N.

load
nd been
of 30 s.

shall be
d is only
n

Ctioning:
pfore,
eturn
d after
ing set-

' These
design.

ests shall be applicable to branching de\‘i\ces ha 'ncWe or fibre cable pigtails in their produ

ct

N

2

N’
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Annex A

(informative)

Examples of attenuation requirements of
1 x N and 2 x N branching devices

Table A.1 — Attenuation and uniformity requirements of balanced bidirectional

branching devices having the most common port configurations for Class FBT
N 1x N 2 x(N
Spectral band | Spectral band | & 1l Spectral band/l\< Wral\Rand | & 11
Amax (dB) | Umax (dB) | Amax (dB) | Umax (dB) | Amax (dB) Uma@d\a\) \QmNM Lh}:aux (dB)
2 37 0.7 40 1,2 TN 4,3\ 5
3 58 1,0 6.3 1,7 6.1 \ 1\3\ \ 6,00 1.0
4 73 1,2 8,0 2.1 7.6 1 3 14
NRUN
6 9,4 1,5 10,3 2.6 9,7 +8 \ 10,6 19
8 10,9 1.8 12,0 30 v§17z R ony | 12,3 13
12 13,0 2.1 14,3 3 14,3 4 14,6 38
Oy

14 14,5 2.3 16,N &g 1\1&8 ) 2.6 16,3 1
24 16,6 2,6 183 X N \16,9 2,9 18,6 47
33 18,1 2.9 200 18,4 3.2 20,3 31

Table A.2 — Atte
branchmggesc s hav

N 2x N
Sp?él\\bgnd\i\ Speéral band | & 11 Spectral band | Spectral band | & Il
Anyn\d\xl \t\mé\(dé)\ Amax (dB) | Umax (dB) | Amax (dB) | Umax (dB) | Amax (dB) | Umak (dB)

2 45 0,3 4,9 0,85 48 0,75 5,0 3
3 é\Q N 7o) 6,9 1,1 6,7 1,1 7.0 7
4 7N\ ok 8,3 1,3 8,1 1,4 8,5 9
6 o7~_|) o8 10,3 1,4 10,0 1,8 10,5 13
8 11,1 0,9 11,7 1,6 11,4 2,1 12,0 15
1 13.0 1.1 13.7 1.7 133 2.4 14.0 19
16 14,4 1,2 15,1 1,9 14,7 2,7 15,5 3,1
24 16,3 1,4 17,1 2,0 16,6 3,1 17,5 35
32 17,7 1,5 18,5 2.2 18,0 3.4 19,0 37
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