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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 3.
Annex B forms an integral part of this standard.

Annex A is for information only.
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The committee has decided that the contents of this publication will remain unchanged until
2008. At this date, the publication will be

reconfirmed;
withdrawn;
replaced by a revised edition, or

amended.
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FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS PERFORMANCE STANDARD -

Part 2-3: Non-connectorised single-mode 1xN and 2xN non-wavelength-
selective branching devices for Category U — Uncontrolled environment

1 Scope

This pprt of IEC 61753 contains the minimum initialisation test and m bquire-
ments |and severities which a branching device shall satisfy in order to ised as
meetinjg the IEC standard. The requirements cover balanced non-cgn ised Isingl¢-mode
1xN ahd 2xN non-wavelength-selective branching devices for use I '8 ; jory U
enviro fons_ o Hranching
device

2  N¢

The fq in this
text, @ d references, subsgquent
amend apply. However, pafties to
agreer ibility of
applyin ndated
referer of 1ISO
and IE

IEC 60

IEC 61300 (all @ 1 Basic
test arld measurenge

IEC 6] < Basic
test an

IEC 61 < Basic
test an

IEC 61 - Basic
test anld measurement procedures — Part 2-5: Tests — Torsion/twist

IEC 61300-2-12:1995, Fibre optic interconnecting devices and passive components + Basic

test and measurement procedures — Part 2-12: Tests — Impact

IEC 61300-2-14:1997, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-14: Tests — Maximum input power

IEC 61300-2-17:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-17: Tests — Cold

IEC 61300-2-18:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-18: Tests — Dry heat — High temperature
endurance

IEC 61300-2-19:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-19: Tests — Damp heat (steady state)
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IEC 61300-2-22:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-2-26:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-26: Tests — Salt mist

IEC 61300-2-27:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-27: Tests — Dust — Laminar flow

IEC 61300-2-28:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-28: Tests — Industrial atmosphere (sulphur
dioxide)

IEC 61 Basic
test ar ion

IEC 61300-3-2:1999, Fibre optic interconnecting devices and passi en Basic
test anld measurement procedures — Part 3-2: Examinations and : jzation
depenflence of attenuation in a single-mode fibre optic device

IEC 61300-3-3:1997, Fibre optic interconnecting device S ¢ Basic
test and measurement procedures — Part 3-3: Examjhation 3 hitoring
change in attenuation and in return loss (multiple paths)

IEC 61300-3-5:2001, Fibre optic interto Hng [ Basic
test arld measurement procedures — ] Wnati plength
depengence of attenuation

IEC 6] Basic
test an n loss

IEC 61 Basic
test a ectivity
of fibre

IEC € onents
perfori bre for
categg

3 Ts

All tes \ accordance with the IEC 61300 series of standards.

The spmples shall be terminated onto single-mode fibres according to Type B1.1 of
IEC 60293-1-1 in either coated fibres (primar\][ and cnr‘nnd:\ry) orreinforced cable format.

Each test defines the number of samples to be evaluated.

All tests shall be carried out to validate performance over the optical pass-bands of 1 260 nm
to 1 360 nm and 1 480 nm to 1 580 nm. This is the minimum requirement for devices corres-
ponding to Class 1 as described in 5.2. Extensions to these windows are covered by classes
2 and 3. Class 2 specifies additional attenuation limits for 1 450 nm to 1 480 nm and 1 580 nm
to 1 600 nm. Class 3 devices shall meet Class 2 requirements and additionally have defined
attenuation limits for 1 600 nm to 1 650 nm.
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4 Testreport

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.

5 Performance requirements

5.1 Sample size, sequencing and grouping

Sample sizes for the tests are defined in annex B of this document.

Test g
shown

When

52 1

Attenu
device
with |H

During
of the

roups and test sequences shall be performed individually or in (sequential o/
in annex B.

esting in sequential order, the test sequence shown in anne

[est details and requirements

ation and return loss performances are given en orised brg
5. For connectorised components the connec

C 61753-2-1.

the environmental tests where
Hevice shall be controlled.

der as

nching

be in compliance

| ports
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No. Tests Requirements Details
1 Attenuation The attenuation requirements of 1xN and 2xN [ IEC 61300-3-5
balanced branching devices are given for ) ) .
Thre_e classes of each Class in Eq. 1, 2 and 3, while the F_|bre_ I.engths of the branching device
[)il'ﬁrizgr?t?ftiseg?:)/? attenuation requirements of 1x2 and 2x2 pigtail: 22 m
4 unbalanced branching devices are expressed : .
. Launch fibre lengths: 22 m
attenuation in Eq 1', only for Class 1. 9
requirements: Source:
1) Class 1 for standard Eq. 1 (pass-band 1 260 nm to 1 360 nm and | e stapility at the operating wavelength
and obligatory 1480 nm to 1 580 nm) shall be better than +0,05 dB over the
requirements for 1xN 2xN measuring period
telecom operation in :
1 260nm 1360 nm | Amax. (dB) 0.6 +3.6 xlog;N 0.9 +3.6 xlog,n__| UnPolarised source
and 1 480 nm — . Launch conditions:
1 580 nm bands Amin. (dB) 2,7 xlog.N 2,7 xlog.N - 0,1
(attepuation (See also table A.1 of annex A) hall be
requirements in Eq. 1 gth of the
for balanced devices
and in Eq. 1’ for . _ _ 0
unbajanced devices) Eq.1' A max. (dB) = 25,5 - 12,5 l0gio (P %) A
where P % is the nominal percentage of the
power associated with one port < 0D nm —
2) Clpss 2 for EXte.nded (See also table A.2 of annex A)
wavedlength operation 0 nm —
over ja pass-band of
150 pm around the
1 550 nm optical Eq. 2 (pass-band 1 450 nm to 248Q n d -
windpw (attenuation 1580 nm to 1 600 pm) C
requ [ements in Eq. 1 Lource
and Eq. 2
simuftaneously) x logs ynamic range within the attenuation
values to be measured
length lution: <10
3) Clpss 3 for further wavelength resolution nm
extended band-pass wavelength accuracy: £1 nm
betwpen 1 600 nm and . . .
1 650 nm for The minimum and maximum aftenuation
mainfenance operation values apply to any combinatign of
(attefiuation input/output ports
requirements in k
Eg. 4 and Eq. 3 og,N 0,9 + 3,9 x log.N
simultaneousl
y) WN—0,1 2,4 xlogN—0,2
‘4 of annex A)
2 Diredtivity \ IEC 61300-3-20
>45 dB Class U Details: same as in test No. 1
4B Class V All ports not under test shall beg
) terminated to avoid unwanted feflections
over the operating wavelength range contributing to the measuremeht
Other conditions:
the directivity shall be measur¢d

betweemany pair of fmput or output ports
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contributing to the measuremept

3a | Return loss >35dB Class T IEC 61300-3-6, Method 1
(branching device ) .
method) >45 dB Class U Branching device:
nominal splitting ratio: 50/50
directivity: >60 dB
Source:
central wavelength: 1 310 nm £ 20 nm,
1550 nm £ 20 nm, 1 625 nm = 20 nm
spectral width: <20 nm
stability at the operating wavelength in a
period of at least 1 h: within £0,05 dB
Detector:
sensitivity:<—
linearity:
All por 3
terminate eflections
nt
3b | Retufn loss >55 dB Class V
(OTHQR method)
20 nm,
20 nm
C>)u seAduration: <500 ns
Fibre lengths
L1+ L2,L3>500m
All ports not under test shall b¢g
terminated to avoid unwanted feflections

4 Polafisation dependent

IEC 61300-3-2, Option 1, Methjod A

loss
Source:
LD 1310 nm + 10 nm, 1 550 nfn +
10 nm, 1625 nm £ 10 nm
Other details: same as in test No 1
2 and 2x2 branching The allowable loss combinatiof applies
Class 1) and for both output | g aj| combinations of input and output
ports
5 x logio (P %)
P % is the nominal percentage of the
potver associated with one port
5 Maxipnun? input power | During the test the attenuation limits of test IEC 61300-2-14
No. 1 shall be met, Moreover, during and on
Maximum power to apply: 20 dBm

completion of the test, the attenuation of
balanced branching devices shall be within
+0,3 dB for N < 4 and within £0,5 dB for N> 4
of the original value under ambient conditions

For unbalanced branching devices, the
attenuation limits shall be within £0,3 dB for
P % > 2 % and £0,5 dB for P % < 2 % during
the test

Return loss shall satisfy the requirements for
the specified class

Power increments: 5 dBm

Duration of the optical power exposure at
the different levels: 30 min

Other details: same as in tests Nos. 1
and 3

Attenuation and return loss shall be
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. 6a or 6b
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6a

Monitoring of
attenuation and return
loss

(branching device
method)

See requirements of attenuation and return
loss (Classes T and U) of the environmental
tests stated below

IEC 61300-3-3 Method 1 or Method 2

Source characteristics:
same as tests Nos. 1 and 3 (branching
device method)

Branching devices
directivity: >60 dB

1xN switch:
repeatability <0,02 dB over the
monitoring period

Method to verify reference return loss
and how to insert it in the reference line:
to he decided

6b

Moniforing of

attenjuation and return
loss
(OTHQR method)

See requirements of attenuation and return
loss (Class V) of the environmental tests
stated below

IEC 61300-3-8 Method 3 erMdthod 4

s for

%

nethod) or
e distance required
marker locations jo make

attenyation measurements

Cold

9

AE 1300-2-17
mperature: -25 °C

Duration of exposure: 96 h

Length of the cable on each si@le of the
device: >1,5 m

Specimens shall be optically fynctioning:
attenuation and return loss shall be
measured before the test, duripg the test
at a maximum interval of 1 h apd after
the test by means of the monitpring set-
ups defined in test No. 6a or 6b

Preconditioning procedure:
before test, specimens shall bg
maintained at room temperatune for 2 h

Recovery procedure:
after test, specimens shall be
at room temperature for 2 h

naintained

NN

eat —
emperature
ance

Dry
high
endu

During the test the attenuation limits of test
No. 1 shall be met. Moreover, during and on
completion of the test, the attenuation of
balanced branching devices shall be within
+0.3 dB for N < 4 and within +0.5 dB for N> 4

IEC 61300-2-18
Temperature: +70 °C

Duration of exposure: 96 h

of the original value under ambient conditions

For unbalanced branching devices, the
attenuation limits shall be within £0,3 dB for
P % > 2 % and 0,5 dB for P % < 2 % during
the test

Return loss shall satisfy the requirements for
the specified class

Length of the cable on each side of the
device: >1,5m

Specimens shall be optically functioning:
attenuation and return loss shall be
measured before the test, during the test
at a maximum interval of 1 h and after
the test by means of the monitoring set-
ups defined in test No. 6a or 6b

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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Damp heat (steady
state)

During the test the attenuation limits of test
No. 1 shall be met. Moreover, during and on
completion of the test, the attenuation of
balanced branching devices shall be within
+0,3 dB for N < 4 and within 0,5 dB for N > 4
of the original value under ambient conditions

For unbalanced branching devices the
attenuation limits shall be within £0,3 dB for
P % >2 % and +0,5 dB for P % <2 % during
the test

Return loss shall satisfy the requirements for
the specified class

IEC 61300-2-19
Temperature: (+40 = 2) °C
Relative humidity: (93 + 2) %
Duration of exposure: 96 h

Length of the cable on each side of the
device: >1,5m

Specimens shall be optically functioning:
attenuation and return loss shall be
measured before the test, during the test
at a maximum interval of 1 h and after
the test by means of the monitoring set-
ups defined in test Nao_6a or 6b

Preconditioning proc
before tesyy i

naintained

Charjge of temperature

the

During the test the attenuation limits of test
No. 1 shall be met. Moreover, during and o
completion of the test, the attenuation
balanced branching devices shall b
+0,3 dB for N < 4 and within 0,5 d
of the original value under ambjen

For unbalanced bra
attenuation limits
P % > 2 % and £0,5
the test

Return loss shall sa

ecified class

e:lh

>Temp ature rate of change: 1|°C/min

Number of cycles: 12

Specimens shall be optically fy
attenuation and return loss sha
measured before the test, duri
at a maximum interval of 10 m
after the test by means of the
set-ups defined in test No. 6a

nctioning:
Il be

hg the test
n and
nonitoring
br 6b

Preconditioning procedure:
before test, specimens shall bg
maintained at room temperatuije for 2 h

Recovery procedure:
after test, specimens shall be
at room temperature for 2 h

naintained

Damp heat clhi

bal

conmpletioh of the test, the attenuation of

0,37dB for N < 4 and within 0,5 dB for N > 4
of the original value under ambient conditions

For unbalanced branching devices, the
attenuation limits shall be within £0,3 dB for
P % > 2 % and 0,5 dB for P % < 2 % during

test the attenuation limits of test
e met. Moreover, during and on

ced branching devices shall be within

Future IEC 61300-2-46"
High temperature: +55 °C
Low temperature: +25 °C

Relative humidity: (93 £ 3) % gxcept for
the first and the last 15 min of each cycle
that shall be between 90 % an¢l 100 %

Number of cycles: 10

e 1est

Return loss shall satisfy the requirements for
the specified class

Specimens shall be optically functioning:
attenuation and return loss shall be
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. 6a or 6b

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

* Fibre optic interconnecting devices and passive components — Basic test and measurement procedures — Part 2-46:
Tests — Damp heat (cyclic). Under consideration.
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12 | Vibration The attenuation limits of test No. 1 shall be IEC 61300-2-1
(sinusoidal) met. The attenuation of balanced branching Frequency range: 10 Hz — 55 Hz
devices shall be within +0,3 dB for N < 4 and q y ge:
within £0,5 dB for N > 4 of the original value Duration per axis: 0,5 h
For unbalanced branching devices, the Number of axes: 3 orthogonal
attenuation limits shall be within £0,3 dB for
P % > 2 % and +0,5 dB for P % < 2 % during | \umber of sweeps (10 Hz — 55 Hz —
10 Hz): 15
the test
Return loss shall satisfy the requirements for Vibration amplitude: 0,75 mm
the specified class Specimens shall be optically functioning:
attenuation shall be measured before the
test, during the test at a maximum
interval of 10 min and after the test,
while return loss shall he measured
ans of the
psts
b shall be
j fixture
Assette or
13 Fibrg/cable retention The attenuation limits of test No. 1 shall be
met. The attenuation of balanced branching on of the
devices shall be within +0,3 dB for N
within 0,5 dB for N > 4 of the origi L for
/s for
d fibres (primary and secpndary)
Point of application of tensile Ipad:
0,3 m from the end of the devige
Duration of the test (maintainirjg the
load):
120sat 100 Nand 60sat5 N
Sampling rate:
losses shall be measured at lepst once
after the load has reached its naximum
level and been maintained for f minimum
period of 30 s
Specimens shall be optically fynctioning:
attenuation shall be measured|before,
during and after the test while feturn loss
shall be measured before and pgfter the
test by means of the monitoring set-ups
defined in test No. 6a or 6b
14 | Tors IEC 61300-2-5

The\attenuation limits of test No. 1 shall be
e}/ The attenuation of balanced branching
devices shall be within 0,3 dB for N < 4 and

within 0,5 dB for N > 4 of the original value

For unbalanced branching devices, the
attenuation limits shall be within £0,3 dB for

Magnification and rate of appligation of
the tensile load

15 N at a speed of 1 N/s for re|nforced
cable terminated device

P % > Z % and 0,5 dB for P % < Z % aduring
the test

Return loss shall satisfy the requirements for
the specified class

ZNataspeed of U, L N/sforcoated fibre
terminated device

Point of application of the load:
0,2 m from the end of the device

Duration of the test:
25 cycles + 180°

Sampling rate:
Losses shall be measured at least once
every five cycles

Specimens shall be optically functioning:
attenuation shall be measured before,
during and after the test while return loss
shall be measured before and after the
test by means of the monitoring set-ups
defined in test No. 6a or 6b
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15 |[Impact The attenuation limits of test No. 1 shall be IEC 61300-2-12 Method A
met. The attenuation of balanced branching )
devices shall be within £0,3 dB for N < 4 and Number of drops: 5
within 0,5 dB for N > 4 of the original value Drop height: 1,5 m
For unbalanced branching devices the Sampling rate:
attenuation limits shall be within +0,3 dB for losses shall be measured after each drop
P % > 2 % and +0,5 dB for P % < 2 % during
the test Specimens shall be optically functioning:
attenuation shall be measured before,
Return loss shall satisfy the requirements for [ during and after the test while return loss
the specified class shall be measured before and after the
test by means of the monitoring set-ups
defined in test No. 6a or 6b
16 Duraf\ilify hy watar Durina thao toct tho attaniiation limite of tact IEC 61300.2.45
immersion No. 1 shall be met. Moreover, during and on
(optipnal) completion of the test, the attenuation of
balanced branching devices shall be within
+0,3 dB for N < 4 and within 0,5 dB for N > 4
of the original value under ambient conditions
For unbalanced branching devices, the
attenuation limits shall be within 0,3 dB for L
P % > 2 % and 0,5 dB for P % < 2 % durin nctioning:
the test < 4ll be
hg the test
Return loss shall satisfy the requirements fo hd after
the specified class bring set-
D
ditioning procedure:
e test, specimens shall bg
maintained at room temperatuije for 2 h
ecovery procedure:
after test, specimens shall be aintained
at room temperature for 2 h
17 | Salt mist IEC 61300-2-26
(optipnal)

be& within £0,3 dB for
for P % < 2 % during

Atmosphere:
salt solution 5 % NacCl, pH 6,5

Temperature: +35 °C
Duration of the test: 96 h

Specimen shall be optically no
functioning:

attenuation and return loss sha
measured before and after the
means of the monitoring set-uf
in test No. 6a or 6b

Preconditioning procedure:
before test, specimens shall bg

7,2

n-

Il be
test by
s defined

maintained at room temperatune for 2 h

Recovery procedure:
after test, specimens shall be

naintained

atraoom fnmpnrahlrn for2 h
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18 |Industrial atmosphere | The attenuation limits of test No. 1 shall be IEC 61300-2-28
(sulphur dioxide) met. The attenuation of balanced branching ) .
(optional) devices shall be within +0,3 dB for N < 4 and Atmosphere: sulphur dioxide SO, 2 ppm
within £0,5 dB for N > 4 of the original value Temperature: 25 °C
For unbalanced branching devices the . A
attenuation limits shall be within +0,3 dB for Relative humidity: 75 %
P % > 2 % and 0,5 dB for P % < 2 % during Duration of test: 96 h
the test
Specimens shall be optically non-
Return loss shall satisfy the requirements for | functioning:
the specified class attenuation and return loss shall be
Vi li ti measured before and after the test by
Isual Inspection means of the monitoring set-ups defined
in test No. 6a or 6b
Preconditioni
before test,
maintained’at\ro ratune for 2 h
Recovgry
after test, naintained
19 Dust The attenuation limits of test No. 1 shall be

&

met. The attenuation of balanced branchin
devices shall be within £0,3 dB for N < 4 an

P % > 2 % and 0,
the test

Return loss shall sa
the specified class

Visual inspection

- 7,1 g/m3

Relative humidity: 60 %
Durdtion of test: 10 min

pecimens shall be optically npn-
functioning:
attenuation and return loss shgll be
measured before and after the|test by
means of the monitoring set-ups defined
in test No. 6a or 6b

Preconditioning procedure:
before test, specimens shall bg
maintained at room temperatune for 2 h

Recovery procedure:
after test, specimens shall be
at room temperature for 2 h

naintained
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