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Foreword

The text of document 86C/891/FDIS, future edition 2 of |EC 62149-5, prepared by SC 86C, Fibre optic
systems and active devices, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote
and was approved by CENELEC as EN 62149-5 on 2011-01-02.

This European Standard supersedes EN 62149-5:2003.

The main changes with respect to EN 62149-5:2003 are listed below:
— Normative references have been updated;

— Incorrect “Letter symbols” have been corrected;

— Some “Notes” in tables have been revised in order to harmonize with EN 62150-2:2004.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-10-02

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-01-02

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 62149-5:2009 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60617 series NOTE Harmonized in EN 60617 series (not modified).

IEC 60793 series NOTE Harmonized in EN 60793 series (partially modified).
IEC 60794 series NOTE Harmonized in EN 60794 series (not modified).
series NOTE Harmonized in series (not modified).

IEC 60874 series NOTE Harmonized in EN 60874 series (not modified).

IEC 61076 series NOTE Harmonized in EN 61076 series (not modified).

IEC 61280 series NOTE Harmonized in EN 61280 series (not modified).
NOTE Harmonized as (not modified).
IEC 61754 series NOTE Harmonized in EN 61754 series (partially modified).

IEC 62007-1:1999 NOTE Harmonized as EN 62007-1:200(9 (not modified).
IEC 62007-2:1999 NOTE Harmonized as EN 62007-2:200( (not modified).
EC 62148-1:2007 NOTE Harmonized as EN 62148-1:200 (not modified).


http://dx.doi.org/10.3403/02967454U
http://dx.doi.org/10.3403/02967454U
http://dx.doi.org/10.3403/02967454
http://dx.doi.org/10.3403/02967454
http://dx.doi.org/10.3403/03205608
http://dx.doi.org/10.3403/00268808U
http://dx.doi.org/10.3403/00268808U
http://dx.doi.org/10.3403/01773996
http://dx.doi.org/10.3403/01773996
http://dx.doi.org/10.3403/02101672
http://dx.doi.org/10.3403/02101621
http://dx.doi.org/10.3403/02607333
http://dx.doi.org/10.3403/02607333

BS EN 62149-5:2011
EN 62149-5:2011

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
EC 60068-2-6 2007  Environmental testing - N 60068-2-6 2008
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)
EC 60068-2-2 2008 Environmental testing - N 60068-2-2 2009
Part 2-27: Tests - Test Ea and guidance:
Shock
EC 60825-1 2007  Safety of laser products - N 60825-1 2007

Part 1: Equipment classification and
requirements

IEC 60950-1 (mod) 2005 Information technology equipment - Safety - EN 60950-1 2006
Part 1: General requirements + A11 2009
IEC 61000-6-3 - Electromagnetic compatibility (EMC) - N 61000-6-3 -

Part 6-3: Generic standards - Emission
standard for residential, commercial and light-
industrial environments

1998  Fibre optic communication subsystem basic 1998
test procedures -
Part 1-1: Test procedures for general
communication subsystems - Transmitter
output optical power measurement for single-
mode optical fibre cable

1998  Fibre optic communication subsystem basic EN 61280-1-3" 1999
test procedures -
Part 1-3: Test procedures for general
communication subsystems - Central
wavelength and spectral width measurement

2008 Fibre optic communication subsystem test 2008
procedures -
Part 2-2: Digital systems - Optical eye pattern,
waveform and extinction ratio measurement

1995  Fibre optic interconnecting devices and 1997
passive components - Basic test and
measurement procedures -
Part 2-4: Tests - Fibre/cable retention

YVEN 61280-1-3 is superseded by EN 61280-1-3:2010, which is based on IEC 61280-1-3:2010.
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EC 61753-1

IEC/TR 61931
EC 62150-2

Year
2003

2005

2005

2007

2003

2007

2004

Title EN/HD
Fibre optic interconnecting devices and N 61300-2-1

passive components - Basic test and
measurement procedures -
Part 2-17: Tests - Cold

Fibre optic interconnecting devices and
passive components - Basic test and

measurement procedures -

Part 2-18: Tests - Dry heat - High temperature

endurance

Fibre optic interconnecting devices and
passive components - Basic test and

measurement procedures -

Part 2-19: Tests - Damp heat (steady state)

Fibre optic interconnecting devices and
passive components - Basic test and

measurement procedures -

Part 2-22: Tests - Change of temperature

Fibre optic interconnecting devices and EN 61300-3-6”
passive components - Basic test and

measurement procedures -

Part 3-6: Examinations and measurements -

Return loss

Fibre optic interconnecting devices and
passive components performance standard -

Part 1: General and guidance for performance

standards

Fibre optic - Terminology -

Fibre optic active components and devices - EN 62150-2”

Test and measurement procedures -
Part 2: ATM-PON transceivers

Broadband optical access systems based on -
Passive Optical Networks (PON)

2 EN 61300-3-9 is superseded by EN 61300-3-8:2009, which is based on JEC 61300-3-4:2008.
Y EN 621504 is superseded by EN 62150-2:2011, which is based on JEC 62150-4:2010.

Year
2003

2005

2005

2007

2003

2007

2004
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INTRODUCTION

Fibre optic transceivers are used to convert electrical signals into optical signals and vice
versa. The optical performance criteria are generally well specified for a number of
internationally agreed applications areas such as ITU-T Recommendation G.983.1 and IEEE
802.3. This standard aims to assure inter-changeability in performance between fibre optic
transceivers for ATM-PON systems supplied by different manufacturers, but does not
guarantee operation between fibre optic transceivers.

Manufacturers using the standards are responsible for meeting the required performance
and/or reliability and quality assurance under a recognized scheme.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 5: ATM-PON transceivers with LD driver and CDR ICs

1 Scope

This part of IEC 62149 specifies performance on the transceiver modules for asynchronous-
transfer-mode passive optical network (ATM-PON) systems recommended by the International
Telecommunication Union (ITU) in ITU-T Recommendation G.983.1.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock

IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and
requirements

IEC 60950-1:2005, Information technology equipment — Safety — Part 1. General requirements

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards -
Emission standard for residential, commercial and light-industrial environments

IEC 61280-1-1:1998, Fibre optic communication subsystem basic test procedures — Part 1-1:
Test procedures for general communication subsystems — Transmitter output optical power
measurement for single-mode optical fibre cable

IEC 61280-1-3:1998, Fibre optic communication subsystem basic test procedures — Part 1-3:
Test procedures for general communication subsystems — Central wavelength and spectral
width measurement

IEC 61280-2-2:2008, Fibre optic communication subsystem test procedures — Part 2-2: Digital
systems — Optical eye pattern, waveform and extinction ratio measurement

IEC 61300-2-4:1995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-4: Tests — Fibre/cable retention

IEC 61300-2-17:2003, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-17: Tests — Cold

IEC 61300-2-18:2005, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-18: Tests — Dry heat — High temperature
endurance
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IEC 61300-2-19:2005, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-19: Tests — Damp heat (steady state)

IEC 61300-2-22:2007, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-3-6:2003, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3-6: Examinations and measurements — Return loss

IEC 61753-1:2007, Fibre optic interconnecting devices and passive components performance
standard — Part 1: General and guidance for performance standards

IEC 61931, Fibre optic — Terminology

IEC62150-2:2004, Fibre optic active components and devices — Test and measurement
procedures - Part 2: ATM-PON transceivers

ITU-T Recommendation G.983.1: Broadband optical access systems based on Passive
Optical Networks (PON)

3 Term, definitions and abbreviations
For the purposes of this document, the following terms, definitions and abbreviations apply.

Further terminology concerning related physical concepts, types of devices, general terms,
and terms related to ratings and characteristics can be found in [IEC 61931.

It is also recommended to refer to ITU-T Recommendation G.983.1.

3.1 Terms and definitions

3.11

optical access network

OAN

set of access links sharing the same network-side interfaces and supported by optical access
transmission systems.

NOTE The OAN may include a number of ODNs connected to the same OLT.

3.1.2

optical distribution network

ODN

apparatus or component that provides the optical transmission means from the OLT to the
users, and vice versa. It utilizes passive optical components

3.1.3

optical line termination

OLT

apparatus that provides the network-side interface of the OAN, and is connected to one or
more ODNs

314

optical network unit

ONU

apparatus that provides (directly or remotely) the user-side interface of the OAN, and is
connected to the ODN


http://dx.doi.org/10.3403/30039310
http://dx.doi.org/10.3403/30106710
http://dx.doi.org/10.3403/02805001
http://dx.doi.org/10.3403/30060298

BS EN 62149-5:2011

62149-5 © IEC:2009 -9-

3.2 Abbreviations

ATM-PON Asynchronous transfer mode passive optical network
ATT Attenuator

BER Bit error ratio

CDR Clock and data recovery

DUT Device under test

ERD Error ratio detector

EX Extinction ratio

FTT Cab/C/B/H Fibre to the cabinet/curb/building/home
IC Integrated circuit

LD Laser diode

MLM Multi-longitudinal mode

PPG Pulse pattern generator

RMS Root mean square

SLM Single-longitudinal modes

4 Classification

Fibre optic transceiver modules are classified into 5 types of forms according to the
combination of mating types of electrical and optical interfaces (for details, see |EC 62148-1).

Those combinations include the following:

Type 1: Fibre optic connector interface with direct solderable type electrical terminals.

Type 2: Fibre optic connector interface with plug-in type electrical terminals.

Type 3: Fibre optic pigtail interface with direct solderable type electrical terminals.

Type 4: Fibre optic pigtail interface with plug-in type electrical terminals.

Type 5: Modules are not classified into type 1 to type 4. (A typical example is a module that

has both electrical connectors and non-connector type terminals as an electrical
interface such as a coaxial connector for signal and lead terminals for the power

supply.)

5 Product definition

5.1

Description of transceiver module

Information on the following devices constituting the optical transceiver module shall be
stated. This statement shall include details of technologies. For example, technologies used
for ICs such as CMOS, bipolar, etc., shall be described.

e For a transmitter:

laser diode (in this description, a single- or a multi-longitudinal mode type shall be
specified);

monitoring photodiode;
driver IC;
thermal sensor (where appropriate).

e For areceiver:

photodiode;
pre-amp IC;
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— data/clock recovery IC.
e For a wavelength division multiplexer device:
— technology used for this device.
e For a package:
— refer to the IEC document number standardized as a package interface standard.

5.2 Description of applied form

According to ITU-T Recommendation G.983.1, applied form of nominal bit rate, class (class B
or class C), applied unit (ONU or OLT), and the number of fibres (one for duplex working or
two for simplex working) shall be stated.

5.3 Block diagram

Block diagram or equivalent circuit information on the optical transceiver module shall be
given.

The following terminals may be distinguished:

e supply terminals, i.e., terminals intended to be connected to the power supplies;

e input and output terminals, i.e., terminals into or out of which signals are passed.

The term “signal” includes both pulse and more complex waveforms, and includes strobe or
control pulses.

Power Optical
supply input/output
Data input *— —=@ Data output
Clock input *——— ——= Clock output
Bias control *———
(where appropriate)
Shutdown o——— ——® Alarm
Earth

IEC 1489/09

Figure 1 — Functional block diagram (example)

5.4 Absolute limiting rating

Absolute limiting (maximum) ratings imply that no catastrophic damage will occur if the
product is subjected to these ratings for short periods, provided each limiting parameter is in
isolation and all other parameters have values within the normal performance parameters. It
should not be assumed that limiting values of more than one parameter could be applied at
any one time.
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Table 1 — Absolute maximum ratings

Items Condition Letter Requirements Units
symbol
Minimum | Maximum
Storage temperature?® T -40 85 °c
Storage humidity Hyyg 5 95 %
Bend radius of pigtail for type 3, 4, and 5
transceivers (at specified distance from the r 30 mm
case)
Pulse cycle:
ShockP 18 ms 300 m/s?
3 times/axis
10 Hz -55 Hz,
Vibration® 3 axes, 100 m/s?
1,5mm, 2 h
Tensile force on devices with pigtail
Buffer-coated fibre? F 5 N
Reinforced fibred 100
Electrical limiting values
— Power supply voltage VsUPmax -0,5 4,0 Vv
— Input voltage V\Nmax -0,5 Vsup V
— Output voltage Y ouTmax 0 Vsup+0,5 \Y
— Output current
PECL interface 15UTmax 0 50 mA
LVTTL interface -20 20
Optical limiting values
— Permissible input power Py, -5 dBm
8 Ambient temperature and humidity for outdoor ONU is under further study in ITU-T Recommendation
G.983.1, thus these specifications may be varied in the future.
b JEC 60068-2-27 shall be referred to for detail.
¢ |EC 60068-2-4 shall be referred to for detail.
d  For requirements see JEC 61753-1.

5.5 Functional specification

Electro-optical characteristics for the items in Table 3 shall be satisfied at the operating
environmental conditions specified in Table 2.

NOTE Optical characteristics specified in ITU-T Recommendation G.983.1 should be satisfied.

Each electrical and optical characteristics of this clause shall be measured under conditions
specified in each reference.

Each electrical and optical characteristic of this clause shall be stated under specified worst-
case conditions, with respect to the recommended range of operating conditions as stated.
The measuring method of each electrical and optical characteristics specified in Table 3 shall
be measured based on the method stated in the reference of each row.


http://dx.doi.org/10.3403/00375340U
http://dx.doi.org/10.3403/00585884U
http://dx.doi.org/10.3403/30060298U

—12 —

Table 2 — Operating environment
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Items sl;?‘:t;orl Requirements Units
Minimum | Typical | Maximum
Power supply voltage Vsup 3,135 3,3 3,465 \%
Operating case temperature? Tease -5 75 °c
Ambient humidity?@ RH 5 95 %

a8 Qperating case temperature and humidity for outdoor ONU is under further study in ITU-T

Recommendation G.983.1, thus these specifications may be varied in the future.
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The clock and data input/output interface shall be satisfied with either the specification listed
in Table 4 or that in Table 5. The interface specifications characterized by each table are
normally referred to as PECL and LVTTL interfaces, respectively. New interface dimensions
will be added properly.

Table 4 — Electrical interface characteristics (PECL type)

it Letter Requirements Units
ems bol
symbol | Minimum | Typical | Maximum
Clock input voltage (high) Veinn -1,17 -0,88 \Y
- "sup
v -1,43
Clock input voltage (low) I(}'N'- -1,81 \Y
~ Vsup
Data input voltage (high) VI[}'NH -1,17 -0,88 \Y
- "sup
Voine
Data input voltage (low) -1,81 -1,43 Vv
%
sup
Clock output voltage (high)?@ VeoutH -0,96 Vv
~'sup
Clock output voltage (low) @ I_/COUT'— -1,71 \
SUP
Data output voltage (high) @ Vbouth -0,96 \Y
- "sup
Data output voltage (low) 2@ VDVOUTL -1,71 \Y
- "sup
@ Outputs terminated toVg p —2V.
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Table 5 — Electrical interface characteristics (LVTTL type)

It Letter Requirements Units
ems bol
sym Minimum | Typical | Maximum
Clock input voltage (high) VeINH I:_%IN3|_ Vsup Y,
Clock input voltage (low) VenL 0 I:((Z)IN?)H \Y;
Clock input voltage (swing centre) Vecenter VEUP/2 V§8P1/2 \V;
Data input voltage (high) Voinn I:-%IN:%L Vsup Vv
0 v,

Data input voltage (low) VoinL +DOIN3H \Y
Data input voltage (swing centre) Vbeenter Vng/Z VEBP{Z Vv
Clock output voltage (high)?@ VeoutH +I;)T2 Y,
Clock output voltage (low) @ VeouTL _%Ta \V;
Data output voltage (high)? YoouTH +VOTEl \Y;
Data output voltage (low) @ VoouTL _I;)TT4 \Y;

2 y:=15Vto1,8V.

Alarm output interface shall be satisfied with either specification listed in Table 6 or that in
Table 7. The interface specifications characterized by each table are normally referred to as
PECL and LVTTL interfaces, respectively. New interface dimensions will be added properly.

Table 6 — Electrical interface characteristics of alarm output voltage (PECL type)

Letter Requirements Units
Items symbol . K R
Minimum | Typical | Maximum
Alarm output voltage (high) @ VaLn 2,4 \%
Alarm output voltage (low) @ VaLL 0,4 \Y
2 Test shall be performed with current at high level (I ) = =2 mA and current at low level (7, )
=2 mA at Vsup between 3,135 V and 3,465 V.

Table 7 — Electrical interface characteristics of alarm output voltage (LVTTL type)

Letter Requirements Units
Items bol
symbo Minimum | Typical | Maximum
Alarm output voltage (high) @ VaLu -VOUE \Y
Alarm output voltage (low) @ VaLL 0,2 \%
@ Test shall be performed with current at high level (/, ,,) = =100 pA and current at low level
(7o ) = 100 pA at Vg p between 3,135 V and 3,465 V.

Shutdown input interface shall be satisfied with either specifications listed in Table 8. New
interface dimensions will be added properly.
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Table 8 — Electrical interface characteristics of shutdown input voltage
(both PECL and LVTTL types)

ltems Letter Requirements Units
symbol | yiinimum | Typical | Maximum
Vsup
Shutdown input voltage (high)?2 VspH 2,0 V
+0,3
Shutdown input voltage (low)? VspL -0,3 0,8 V
@ Test shall be performed with Vg, between 3,135V and 3,465 V.

NOTE The interfaces listed in Tables 6, 7 and 8 refer to EIA/JEDEC JESD8-B, with the exception of power supply
voltage V'gp that is definitely specified in Table 2.

Relationship of the phase between clock and data signals is shown in Figure 2. Phase of data
signals are timed so that data signals are latched at a fall time of clock.

2 X

Figure 2 — Relationship of phase between clock and data signals

Data

IEC 1490/09

Examples of recommended electrical circuit diagrams for LVTTL-type interface are shown in
Figure 3.
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T Clock/Data
Clock/Data Input
Output
50 Q
820 /\ :| 50 Q
\ 4
[ |
[ —
L
Vout/Vin IEC 1491/09

Vee Clock/Data
Clock/Data Input
Output
100 Q |::| 100 Q
82Q
] &
b) )
L
100 Q 100 Q
Ground

Vout/Vin

IEC 1492/09
Figure 3 —- Recommended electrical circuit diagram for LVTTL-type interface (example)

Launched optical power without input to transmitter (Table 3, Item 31) is_schematicall
defined in Figure 4. The measuring method of the power shall basically follow JEC 61280-1-1],

but it shall be specified in detail between vendors and users.

|@——— Burstsignals —Pp
i

Optical power level

|
| Launched optical power
| without input to transmitter

0
* IEC 1493/09

Figure 4 — Schematic drawing for defining launched optical power
without input to transmitter

Tolerance to the transmitter incident light power (Table 3, Item 32) is measured, for example,
by an experimental setup shown in Figure 5. The value of reflection at the reflector is set so
that incident light power back to the transmitter is 15 dB less than that of mean transmitter
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launching power. Pass/fall criteria depend on whether or not the waveform of signals
transmitted from the DUT and monitored at the waveform monitor satisfies the eye mask
specified in Table 3, ltem 4.

Waveform High return loss
monitor termination
Optical
coupler
Reflector DUT
-15dB

IEC 1494/09

Figure 5 — Schematic drawing for defining launched optical power
without input to transmitter

6 Testing

Initial characterization and qualification shall be undertaken. Qualification maintenance is
carried using periodic testing programs. Test conditions for all tests unless otherwise stated
are 25°C+2°C

6.1 Characterization testing

Characterization testing including both transmitter and receiver sections shall be carried out
based on the specifications listed in Table 9 for the transmitter section and Table 10 for the
receiver section. These testing shall be carried out on at the least 11 products taken from a
manufacturing lot for each user. The testing lot shall be specified by each supplier. If any
changes occur in the design of the transceiver, the testing shall be carried out again.
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6.1.1 Characterization: transmitter section

Table 9 — Transmitter section characterization tests

Parameters

Test conditions

Test limit
Minimum

Test limit
Maximum

Unit

As a minimum, 11 devices taken from a
manufacturing lot for each user to be
measured at case temperatures of (-5 +
2)°C, (256 £2) °C and (75 £ 2) °C and V, at
V. -5%)V,(V, YVand (V. __+5%)V

nom nom nom

Mean launched power

Single-mode fibre, PRBS 223 — 1 at
155,52 Mbit/s modulation

— Class B
— Class C

-4,0
-2,0

+2,0
+4,0

dBm

Central wavelength

PRBS 223 — 1at 155,52 Mbit/s modulation

1260

1360

nm

Spectral width

PRBS 223 — 1 at 155,52 Mbit/s modulation
- MLM laser
—  SLM laser

5,8
1,0

nm

Extinction ratio

155,52 Mbit/s square wave

10

dB

Mask test of eye diagram?

Fourth-order Thomson filter (Cut-off frequency
is (0,75 x 155,52) MHz), PRBS 223 — 1 at
155,52 Mbit/s

No hits

No hits

Shutdown test of launched
power

PRBS 223 — 1 at 155,52 Mbit/s modulation,
Shutdown input voltage: low level

— Class B
— Class C

-40
-43

dBm

2 Mask of the eye diagrams for downstream and upstream transmissions are specified in ITU-T Recommendation

G.983.1.
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6.1.2 Characterization: receiver section

Table 10 — Receiver section characterization tests

Test limit Test limit

g L Unit
Minimum Maximum

Parameters Test conditions

As minimum, 11 devices taken from an
initial manufacturing lot to be measured
at case temperatures of (-5 £ 2) °C,
(25+2)°Cand (75+2)°C and ¥ at
V.. —5%)V, (V. )Vand

(Vnom nom

+5 %)V

nom

o PRBS modulation NRZ at 155,52 Mbit/s
Sensitivity at 1TE-10 | assuming 10dB extinction ratio source

BER — Class B -30,0 dBm

— Class C -33,0

PRBS modulation NRZ at 155,52 Mbit/s
Overload at 1E-10 assuming 10 dB extinction ratio source
BER dBm
— Class B -8

— Class C -1

PRBS modulation NRZ at 155,52 Mbit/s
assuming 10 dB extinction ratio source

a
Alarm on threshold _  Class B -30,0 dBm

— Class C -33,0

a8 Alarm signal is effective with logic ‘low’ specified in Tables 6 and 7 when optical power less than
that of threshold is launched to the transceiver.

6.2 Performance testing

Performance testing is undertaken to assure reliability of products when characterization
testing is complete. The testing items, definite testing conditions and pass/fail criteria are
listed in Table 11. This testing shall be carried out on at least 11 products taken from a
manufacturing lot for each user. The testing lot shall be specified by each supplier. The
products may be new or sourced from a previous test.
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Table 11 — Performance testing plan

more than 12 cycles

High temperature storage®

EC 61300-2-18§

+85 °C, more than 96 h
duration

Items Reference Condition Criteria 2 Failure
Mechanical shock EC 60068-2-2 300 m/s?, 18 ms 3 times/axis
2 -

Vibration EC 6006824 | |00 m/s%, 10-55 Hz, 3 axes,

1,5 mm, 2 h

100 N+2 N at 5 N/s,

120 s duration for reinforced

cables
Fibre pull® EC 61300-2-4

5N +0,5N at 0,5 N/s,

60 s duration for buffered

fibres lap, .| <1dB

—40 °C to + 85 °C |ASmin| <1dB 0/11
Temperature cycling® EC 61300-2-22 1 h duration at extremes, at 25 °C

Low temperature storage® EC 61300-2-1 540 C more than 96 h
uration
+40 °C £2°C,
Damp heat? EC 61300-2-19 | RH: 93 % +2 %,
96 h duration
Flammability EC 60332-3-24

requires it.

a8 Pass/fail criteria are specified to be 1 dB maximum change (or less) in mean launched power and receiver
sensitivity, respectively. The quantity of 1 dB is determined to include the 0,5 dB pass/fail criteria specified
in Telecordia GR-468-CORE and a 0,5 dB margin in measurement error.

b The testing conditions of these items may refer to Telcordia GR-468-CORE instead of [EC 61753-1 if a user

7 Environmental specifications

7.1  General safety

All products meeting this standard shall conform to IEC 60950-1.

7.2 Laser safety

Fibre optic transceivers shall be class 1 laser-certified under any condition of operation. This
includes single-fault conditions whether coupled into a fibre or out of an open bore.

Transceivers shall be certified to be in conformance to |[EC 60825-1.

Laser safety standards and regulations require that the manufacturer of a laser product
provide information about the product’s laser, safety features, labelling, use, maintenance and
service. This documentation shall explicitly define requirements and usage restrictions on the
host system necessary to meet these safety certifications.

7.3 Electromagnetic emission

Products defined in this specification shall comply with IEC 61000-6-3 for the limitation of
electromagnetic interference.
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Annex A
(informative)

Measurement on tolerance to the reflected optical power
(Table 3, Item 13)

Tolerance to the reflected optical power is defined in ITU-T Recommendation G.983.1 as the
allowable ratio of optical input average power of Oy to reflected optical average power at
minimum receiving sensitivity when multiple reflected light is regarded as a noise light at O4.
Here, O,4 is the optical interface at the reference point between ONU and the ODN for the
downstream directions. A specified value of 10 dB in Item 13 means that the BER
specification shall be satisfied even if noise light with a power of 10 dB less than the receiver
sensitivity is put into the transceiver. In addition, the influence of reflectance into ONU
receiver is described in Appendix B.2.2. in ITU-T Recommendation G.983.1. Figure A.1 shows
the model for the incidence into the ONU receiver that is described in the Appendix B.2.2.
This model considers that transmitted signals from the ONU No. 1 returns to the ONU No. 1
receiver as a noise through the reflection of ODN and through a WDM. Thus the noise light is
the reflected light of burst signals transmitted from the ONU itself with wavelength between
1 260 nm and 1 360 nm that is specified in Table 3, Item 3.

ONU No. 1

TX ‘ Poru_1

WDM

b

Ruypper

OLT

Star coupler

ONU No. N IEC 1495/09

Figure A.1 — Model for incidence into ONU receiver

According to the model described above, burst signals with 1 300 nm band wavelength shall
be used as a noise by an example measuring system shown in Figure A.2. It should be noted
that the reflected optical power to the receiver section (RX) in the ONU, which is the
specification of Item 13, is determined by the input power of a noise light (P, noise) and WDM
isolation. As WDM isolation is not directly measured because WDM device is inside the ONU,
it is impossible to measure the true value specified in Item 13.

Pinfsignal

“— K
ERD = ONU H WDM
AN

Pin_noise

ATT1 H TX1 = PPG1

1,55 um

ATT 2 H TX2 j=—— PPG?2

1,31 um
IEC 1496/09

Figure A.2 — An example system to measure tolerance to the reflected optical power
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This standard recommends the measuring system shown in Figure A.3 to examine the
tolerance to the reflected optical power. A key feature of the system is that continuous optical
light with the same wavelength band (between 1 480 nm and 1 580 nm) as the downstream
input signal is used as a noise. This quasi-noise light is modulated at the same bit rate
(155,52 Mb/s) as the downstream input signal. Note that modulation of the quasi-noise light is
not necessarily synchronized with the signal. Input power of the signal light (P;, signal) is set
to the minimum receiver sensitivity specified in Table 3, Iltem 11 by using an attenuator (ATT).
Input power of the noise light (P;, noise) is set to 10 dB less than P;, signal by using an ATT.
The pass/fail criterion is whether bit error ratio (BER) specification is satisfied at this condition.
By this measuring system, the specified value of Item 13 is directly set by using the ATT.

v / ATT1 H TX1 |j—4 PPG1

ERD = ONU H WDM

ATT 2 H TX2 j=—— PPG?2

Pin_noise

IEC 1497/09

Figure A.3 — A recommended system to measure
tolerance to the reflected optical power
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Annex B
(informative)

Logic level of alarm and shutdown signal

This annex specifies that alarm and shutdown signals are effective when the logic level is
“low” (see 5.5 of this standard). In the transceivers used for data communication systems,
such as SFF transceivers, function “signal detect” is adopted with active “high” logic level.
Active “low” logic for the alarm signals for the transceivers specified in this annex is
compatible with the idea of those for data communication systems. Concerning the logic level
of shutdown signals, active “low” is based on the idea of “fail safe”. The logic level is also
harmonized with the general logic in the digital optical communications systems that the state
of “light on” is “high” and “light off” is “low”.
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