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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote international
cofoperation on all questions concerning standardization in the electrical and electronic fields. To this erld and
in pddition to other activities, IEC publishes International Standards, Technical Specifications)JTechnical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC _Publication(s)").| Their
preéparation is entrusted to technical committees; any IEC National Committee interested’in the subject deqit with
ma3y participate in this preparatory work. International, governmental and non-governmental organizations ljaising
with the IEC also participate in this preparation. IEC collaborates closely with the\International Organizat{on for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations
transparently to the maximum extent possible in their national and regional publications. Any divergence bdtween
anly IEC Publication and the corresponding national of’regional publication shall be clearly indicated in the|latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have the latest edition of this publication.

7) N( liability shall attach to IEC or its (diréctors, employees, servants or agents including individual experfs and
members of its technical commitie€s;'and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Atfention is drawn to the.Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

9) Atfention is drawn to'the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not\be held responsible for identifying any or all such patent rights.

This|redline’version of the official IEC Standard allows the user to identify the chapges
madrT to the previous edition. A vertical bar appears in the margin wherever a change has

been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62149-5 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2009 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) description of types in Clause 4 has been removed;

b) titles r\f 'r'nfn.r'nnr\n documents-have-been pdatnd

The fext of this International Standard is based on the following documents:

FDIS Report on voting
86C/1667/FDIS 86C/1678/RVD

Full information on the voting for the approval of this International Standard can be found in the
repoft on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC-Directives, Part 2.

A lisf of all parts of IEC 62149 series, published under ‘the general title Fibre optic gctive
components and devices — Performance standards, canybe found on the IEC website.

The ¢gommittee has decided that the contents of, this' document will remain unchanged unfil the
stability date indicated on the IEC website under-"http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
e rg¢confirmed,

e Withdrawn,

—

¢placed by a revised edition;lor

e amended.

IMPORTANT - The ‘colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents:Users should therefore print this document using a colour printer.
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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 Std 802.3. This
document aims to assure inter-changeability in performance between fibre optic transceivers
for ATM-PON (ATM-based broadband passive optical network) systems supplied by different
manufacturers but does not guarantee operation between fibre optic transceivers.

Manufacturers using this document are responsible for meeting the required performance
and/ar rnlinhili’ry and qnnli’ry assurance under a rpr‘ngni7nd 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

Thisstart of IEC 62149 specifies performance on the transceiver modules for asynchro:l\ous-
transffer-mode passive optical network (ATM-PON) systems recommended by the International
Telegommunication Union (ITU) in ITU-T Recommendation G.983.1.

2 Normative references

The flollowing documents are referred to in the text in such a way that some’or all of their coptent
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referencedOdocument (including| any
amendments) applies.

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusojdal)
IEC $0068-2-27:2008, Environmental testing — Part 2°27: Tests — Test Ea and guidance: Shock

IEC $0332-3-24, Tests on electric and optical iibre cables under fire conditions — Part [3-24:
Test[for vertical flame spread of vertically-maurted bunched wires or cables — Category (

IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and requirements
IEC 60950-1:2008, Information technology equipment — Safety — Part 1: General requirements

IEC $1000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emigsion
standlard for residential, commercial and light-industrial environments

IEC $1280-1-1:14998, Fibre optic communication subsystem basic test procedures — Part 1-1:
Test|procedures.for general communication subsystems — Transmitter output optical gower
meagurement for-single-mode optical fibre cable

IEC $1280,1-3:4998, Fibre optic communication subsystem-basic test procedures — Part 1-3:
Testipfoceduresfor General communication subsystems — Central wavelength and spe¢ctral

Wldtl’ maaciiramant
eSSt rCrHeHt

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/ or 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

stangaxd DPart 1- General and auidance for narformanca sfandards
-G == HEe+aH—aHHa—-g4 £ -

|EC$1931Fil o Tormi

IEC $2148-1, Fibre optic active components and devices — Package and interfac€ standayds —
Part [1: General and guidance

IEC 62150-2:2004, Fibre optic active components and devices —, Test and measurement
procg¢dures — Part 2: ATM-PON transceivers

ITU-T Recommendation G.957:2006, Optical interfaces for eqdjpments and systems relating to
the slynchronous digital hierarchy

ITU-T Recommendation G.983.1:2005, Broadband opti¢al access systems based on Papgsive
Optigal Networks (PON)

3 Term, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms, definitions and abbreviated terms dpply.

ISO Ind IEC maintain termjnolegical databases for use in standardization at the follgwing
addre¢sses:

e 1$0 Online browsiagwplatform: available at https://www.iso.org/obp

e |EC Electropedia.javailable at http://www.electropedia.org/

NOTE| Further tefminology concerning related physical concepts, types of devices, general terms, and terms rglated
to ratipgs and characteristics can be found in IEC 61931. See also ITU-T Recommendation G.983.1.

3.11
optigalvaccess network
OAN
set of access links sharing the same network-side interfaces and supported by optical access
transmission systems

Note 1 to entry: The OAN-may can 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

Note 1 to entry: The ODN utilizes passive optical components.
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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

3.1.4

optical network unit

ONU

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

3.2 Abbreviated terms

ATNI-PON asynchronous transfer mode passive optical network
ATT attenuator

BER bit error ratio

CDR clock and data recovery

CMDS complementary metal-oxide semiconductor
DUT device under test

ERD Errorratiedotostor

IC integrated circuit

LD laser diode

MLM multi-longitudinal mode

PP& Pulse pattern generator

RM$ root mean square

SLM single-longitudinal modes
4 (Classification

Fibrg optic transceiver~modules are classified into-5 several types of forms according tp the
combination of matingtypes of electrical and optical interfaces (for details, see IEC 62148-1).

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.
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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 1€;

data/clock recovery IC.

e Fpr a wavelength division multiplexer device:

technology used for this device.

L]
M

pr a package:

refer to thelEC document number standardized—as—apackage-interface stangard
IEC 62148 series.

5.2 | Description of applied form
According to ITU-T Recommendation G.983.1, the applied«form of nominal bit rate, the flass

(clasp B or class C), the applied unit (ONU or OLT), and the number of fibres (one for dliplex
work|ng or two for simplex working) shall be stated.

5.3 | Block diagram

A blqck diagram or equivalent circuit information on the optical transceiver module shall be
given (see Figure 1).

The following terminals may be distinguished:

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

e irput and output terminals,\te., terminals into or out of which signals are passed.

The term "signa
contrnol pulses.

includes both pulse and more complex waveforms and includes strobe or
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Optical

supply input/output

T

T

Data input @——

Clock input @—

Bias control @——
(where appropriate)

—@ Data output

—@ Clock output

5.4

Abso
is su

be ag

Shutdown @——

———& Alarm

|

Earth

Absolute limiting rating

IEC

Figure 1 — Functional block diagram (example)

lute limiting (maximum) ratings imply that no catastrophic damage will occur if the pr
bjected 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 shoul
sumed that limiting values of more than one. parameter could be applied at any one

bduct

d not
[ime.
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Table 1 — Absolute maximum ratings

Items Condition Letter Requirements Units
symbol
Minimum | Maximum
Storage temperature? Tstg -40 85 °c
Storage relative humidity Hgg 5 95 %
Bend radius of pigtail for-type-3,4,and-5
transcelvers (at specified distance from the r 30 mm
case)’
Pulse eycle
Shodk® duration: 18 ms 300 n/s?
3 times/axis
10 Hz to 55 Hz,
Vibrgtiond 3 axes, 1,5 mm, 100 n/s?
2h
Tenslile force on devices with pigtail
Buffgr-coated fibre® F 5 N
Reinforced fibre® 100
Elecfrical limiting values
VSJ&Pma*
— Poywer supply voltage U -0,5 4,0 \%
SUPmax
VI—Nma*
— Input voltage -0,5 YsupUsup \Y
INmax
¥ouTmax ¥...U
— Output voltage 0 supUsup™ \Y
UOUTmax 0,5
— Ougput current
PECL interface 15UTmax 0 50 mA
LVTTL interface -20 20
Optigal limiting values
— Pefmissible input power P -5 iBm
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 |EC 62148-1 shall be ‘teferred to for detail.
¢ IEC 60068-2-27 shall be referred to for detail.
4 |EC 60068-256 shall be referred to for detail.
¢  Herthesegquirements-see The requirements of IEC 61753-1 shall be applied.

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 5.5 shall be measured under conditions specified
in each reference.

Each electrical and optical characteristic of 5.5 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.
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Table 2 — Operating environment

ITU-T Recommendation G.983.1, thus these specifications may be varied in the future.

Items Letter Requirements Units
symbol
Minimum Typical Maximum
Power supply voltage ¥sup Usup 3,135 3,3 3,465 \%
Operating case temperature? Tease -5 75 °c
Ambient relative humidity? RH 5 95 %
a8 Qperating case temperature and humidity for outdoor ONU is under further study in
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The clock and data input/output interface shall be satisfied with either the specification listed in
Table 4 or 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)
Requirements
Items Letter symbol Units
Minimum Typical Maximum
V(‘INH
~Fsup
Clock input voltage (high) -1,17 -0,88
Ucinw ~
Usup
Fene
~Fsup -1,43
Clock input voltage (low) -1,81
Ueine =
Usup
¥oinn
~Fsup
Datalinput voltage (high) -1,17 -0,88
Ubinm ~
Usup
Foine
—¥
Datalinput voltage (low) sup -1,81 -1,43
Unin_
Usup
BoouTH
Fsup
Clock output voltage (high)?@ -0,96
Ucouth ~
Usup
¥eoure
~Fsup
Clock output voltage (low)™ -1,71
UcoutL =
Usup
¥poutH
~Fsup
Data|output voltage (high) @ -0,96
Ubouth ~
Usup
FoouTe
~Fsup
Data output voltage (low) 2@ -1,71
UboutL =
Usup
@ Outputs terminated to ¥#g,, Ugp—2V
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Table 5 — Electrical interface characteristics (LVTTL type)

Items Letter Requirements Units
symbol
Minimum Typical Maximum
Clock i i ¥emnU Yem ¥oupU
input voltage (high) CINH supYsup \Y
Ugine *+ 0,3
Yeinn
Clock input voltage (low) FomneUeine 0 Using — \Y
0,3
Yo otUep ol
¥, SUP"Y SUP Yo JU o]
Clock input voltage (swing centre) UESE ° 2 SUPT” SUP \Y
Ccenter - 01 2+0,1
Fome
Datalinput voltage (high) ¥oinnUbinn U403 ¥sgpUdup v
DINL T %
o
Datalinput voltage (low) #oineUnin 0 Upinm * \Y
0,3
¥eouptUsyp!
sup"Ysup Y AU ]
Datalinput voltage (swing centre) ¥beenterUnce 2 SUPT” SUP \Y
nter 2+0,1
-0,1
Clock output voltage (high)? ¥cournUco 5y \
UTH Urr 22074
cl tout volt | a YeourUco Frr \V;
ock output voltage (low) oL Upr = 0,4
Data|output voltage (high)? ¥pournpe Yo \
UTH Upr +0,4
Dataoutput voltage (low) 2 Yo Uno Y v
ataloutput voltage (low) UTL Upr = 0,4
“plUu. . =15Vto18V
The plarm output interface shall be satisfied with either the specification listed in Table| 6 or
Tablg 7. The interface specifications characterized by each table are normally referred fo 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
Items bol Units
symbo Minimum Typical Maximum
Alarm output voltage (high) @ Faru UnLn 2,4 \%
Alarm output voltage (low) @ ¥ar UalL 0,4 \%

@ Test shall be performed with current at high level, /, ., = =2 mA, and current at low level, 7, | =2 mA, at Vg,
between 3,135 V and 3,465 V.
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of alarm output voltage (LVTTL type)

Letter Requirements .
Items bol Units
symbo Minimum Typical Maximum
Fsup
Alarm output voltage (high) @ Farn UaLn U Z02 \%
SUP ;
Alarm output voltage (low) 2@ Far UnrL 0,2 \

a8 Test shall be performed with current at high level
¥sup Ugyp between 3,135 V and 3,465 V.

s Iy y = =100 pA, and current at low level, [

aLL = 100 pA, at

Shutdown input interface shall be satisfied with—either specifications listed in Tahle 8.|New
interfface dimensions will be added properly.
Table 8 — Electrical interface characteristics of shutdown input voltage
(both PECL and LVTTL types)
Letter Requirements
Items bol Units
symbo Minimum |~ Typical Maximum
VSDH VSJ&P
Shutflown input voltage (high)?@ 2,0 v
Usph Usyp + 0.3
VsDL
Shutflown input voltage (low)? -0,3 0,8 V
USDL
2  Tlest shall be performed with Foupl between 3,135 V and 3,465 V.

SUP

NOTE
power

Rela
sign3

The interfaces listed in Table 6, Table\% and Table 8 refer to EIA/JEDEC JESD8-B, with the excep
supply voltage ¥gyp Ugp, Which is-gefinitely specified in Table 2.

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

Clock

X

R

Figure 2 — Relationship of phase between clock and data signals

IEC

ion of

data

Examples of recommended electrical circuit diagrams for LVTTL-type interface are shown in
Figure 3 a) and b).
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Ugp —T— Clock/data
Clock/data o input

output

50 Q 500

>l

)
[
|

Uout/ Uin
IEC

a) With standard termination

U
cc Clock/data

Clock/data input
output
100 Q |:j| |:] 1002
82Q
— N
> |

1

| I—
100Q 100 Q

U U Ground
out ~in

IEC

b) With Thevenin termination
Figure 3 — Recommended electrical circuit diagram for LVTTL-type interface (examples)
Launched optical power without input to transmitter (Table 3, item 31) is schematically defined

in Figure 4. The measuring method of the power shall basically follow IEC 61280-1-1, put it
shall|be specified:in detail between vendors and users.

ey
o

Burst signals

A
Y

power
nsmitter

;

Optical poyer leve|

Launched optical
without input to t

\J

IEC

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

launching power.

Pass/falt fail criteria depend on whether or not the waveform of signals

transmitted from the DUT and monitored at the waveform monitor satisfies the eye mask

speci

6 T

6.1

Initia

carrigd out using periodic testing programs. Tést case temperature conditions for all f

unleq

6.2

Char
base

fied in Table 3, item 4.
Waveform High return loss
monitor termination
Optical
coupler

Reflector -15 dB\* DUT

IEC

Figure 5 —
without-input-to-transmitter Experimental setup for meastring tolerance

to the transmitter incident light power

esting

General

characterization and qualification shall béJundertaken. Qualification maintenan

s otherwise stated, are 25 °C + 2 °C.

Characterization testing

acterization testing including.\Jboth transmitter and receiver sections shall be carrie

d on the specifications listed.in Table 9 for the transmitter section and Table 10 fg

Ce is
ests,

d out
r the

receiver section. This testingsshall be carried out on at least 11 products taken from a

mant
chan

facturing lot for each ‘user. The testing lot shall be specified by each supplier. |
pes occur in the design of the transceiver, the testing shall be carried out again.

any
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6.2.1 Characterization: transmitter section
Table 9 — Transmitter section characterization tests
Parameters Test conditions Te_st_ limit Test_ limit Unit
minimum | maximum
As a minimum, 11 devices taken from a
manufacturing lot for each user to be
measured at case temperatures of
(-56+2)°C, (25+2)°Cand (75 + 2) °C and
VCC UCC at (Vnom Unom - 5 %) V‘ (VnomUnom) V
and (¥,,.Unom ¥ 5 %)V
Single-mode fibre, PRBS 223 _ 1 at
Mean launched power 155,52 Mbit/s modulation
— Class B -4,0 +2,0 dBm
— Class C -2,0 #4,0
Centfal wavelength
g PRBS 223 — 1 at 155,52 Mbit/s modulation 1260 1360 nm
PRBS 223 — 1 at 155,52 Mbit/s modulation
Spedtral width —  MLM laser 5,8 nm
—  SLM laser 1,0
Extinction ratio 155,52 Mbit/s square wave 10 dB
Fourth-order Thomson filter (cGt*off frequency No hits No hits
MasH test of eye diagram? is 0,75 x 155,52 MHz), PRBS 223 _ 1 at
155,52 Mbit/s
PRBS 223 — 1 at 155,52Mbit/s modulation,
Shuthown test of launched Shutdown input voltage: low level
power — Class B -40 HBm
— Class C -43

ak-d

.983.1.

ask of the eye diagrams for downstream and upstream transmissions are specified in ITU-T Recommend

Ation
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Characterization: receiver section
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Table 10 — Receiver section characterization tests

Parameters

Test conditions

Test limit
minimum

Test limit
maximum

Unit

At minimum, 11 devices taken from an initial

manufacturing lot to be measured at case
temperatures of (-5 £ 2) °C,
(25+2)°Cand (75+2)°Cand ¥ _U__ at

€6~ cC

. U  —5%)V, (¥ U )Vand

Aem — nom Aem ~ nom

Mo U +5%)V

pom —nom

Sens
107"

itivity at +&-
BER

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

— Class B
— Class C

-30,0
-33,0

dBm

Over
BER

oad at 4E- 10710

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

— Class B
— Class C

—-(A

dBm

Alarr

h on threshold?

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

— Class B
— Class C

-30,0
-33,0

dBm

©
= >

larm signal is effective with logic "low" specified in Table 6/and Table 7 when optical power less than tHat of
reshold is launched to the transceiver.

6.3

Perfd
is co

Performance testing

rmance testing is undertaken to assure reliability of products when characterization tgsting
mplete. The testing items, definite testing conditions and pass/fail criteria are listed in

Tabl¢ 11. This testing shall be carried out on at least 11 products taken from a manufacturing

lot fo
or so

r each user. The testing lot-$hall be specified by each supplier. The products may bg new
urced from a previous test.
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Table 11 — Performance testing plan

Items Reference Condition Criteria @ Failure
Mechanical shock IEC 60068-2-27 300 m/s?, 18 ms, 3 times/axis
2
Vibration IEC 60068-2-6 | 100 m/s”, 10Hz to 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® IEC 61300-2-4
5N +0,5N at 0,5N/s,
GG R~ L.Iluldt;ull fUI IUUfoIUuI ‘AP | S 1 dB
fibres mean
40 °C to + 85 °C |AS il <1dB _A[NOA1
Temperature cycling® IEC 61300-2-22 1 h duration at extremes, t 25 °C
more than 12 cycles a
High|temperature storage® IEC 61300-2-18 gﬁfatghmore than 96 h
Low femperature storage® IEC 61300-2-17 aﬁ?aﬁ(;,nmore than 96 h
+40 °C £2°C,
Damp heat® IEC 61300-2-19 RH: 93 % +2 %,
96 h duration
Flammability IEC 60332-3-24
@ Hass/fail criteria are specified to be 1 dB maximum change (Ji/less) in mean launched power and recgiver

ensitivity, respectively. The quantity of 1 dB is determined _to include the 0,5 dB pass/fail criteria specifi
lelcordia GR-468-CORE and a 0,5 dB margin in measurement error.

he testing conditions of these items may refer to Telcordia GR-468-CORE instead of IEC 61753-1 if a
bquires it.

ed in

user

7 E

7.1

All pr

7.2

Fibre
inclu
Tran

Lase

Environmental specifications

General safety

oducts meeting this doeument shall conform to IEC 60950-1.

Laser safety

optic transceivers shall be class 1 laser-certified under any condition of operation.
Hes singléeifault conditions, whether coupled into a fibre or out of an open
sceivers(shall be certified to be in conformance to IEC 60825-1.

- safety standards and regulations require that the manufacturer of a laser product pr

system necessary to meet these safety certifications.

7.3

Electromagnetic emission

This
bore.

bvide

Products defined in this document 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 O.4 to reflected optical average power at

minimum receiving sensitivity when multiple reflected light is regarded as a noise light at O4.
Here_0O. is the optical interface at the reference point between the ONU and the ODN for

dowr|stream directions. A specified value of 10 dB in Table 3, item 13, means that the |BER
specffication shall be satisfied, even if noise light with a power of 10 dB less than thewreceiver
sensftivity is put into the transceiver. In addition, the influence of reflectance jnto- the [ONU
receiver is described in Appendix 11.2.2 of ITU-T Recommendation G.983.1:2005 Figure¢ A.1
showls the model for incidence into the ONU receiver that is described in Appendix 11.2.2| This
model considers that transmitted signals from the ONU no. 1 return to the¢(@NU no. 1 receiver
as a|noise through the reflection of ODN and through a WDM. Thus,Cthié noise light is the
refle¢ted light of burst signals transmitted from the ONU itself with<wavelength betyveen
1 260 nm and 1 360 nm that is specified in Table 3, item 3.

ONU no. 1

X ‘\\

WDM !

1/ e

OLT

Star coupler

ONU no. ¥

IEC

Key
OLT | optical line termination
ONU | optical netdyg«k unit
RX receiver

X transnjitter

WDM | waVelength division multiplexer

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 Table 3, item 13, is determined by the input power of a noise light (P, ,oise) @and WDM

isolation. As WDM isolation is not directly measured because the WDM device is inside the
ONU, it is impossible to measure the true value specified in Table 3, item 13.
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Key
ATT
ERD
ONU
PPG
TX
WDM

This

in_signal

ATTA1 H TX1 j=d PPG1

1,55 um
ERD fj=ed ONU | \WDM

ATT 2 H TX2 jp— PPG2

in_noise

1,31 um
IEC

attenuator

error rate detector
optical network unit
pulse pattern generator
transmitter

wavelength division multiplexer

tolergnce to the reflected optical power. A key feature of the system is that continuous o

light
input
(155

NOTE

Input

Tablg 3, item 11, by using an attenuator{ATT 1). Input power of the noise light (P

to 10

the b
the s

with the same wavelength band (between 1 480-0m and 1 580 nm) as the downst
signal is used as a noise. This quasi-noiseslight is modulated at the same bit
52 Mb/s) as the downstream input signal.

Modulation of the quasi-noise light is not necessarily synchronized with the signal.

power of the signal light (Pj, gignal)-iS set to the minimum receiver sensitivity specifi

in_noise)
In_noise
dB less than Pj, gigna by Using an attenuator (ATT 2). The pass/fail criterion is wh

pecified value of Table 3yitem 13, is directly set by using the-ATF attenuators.

P .
in_signal

ATTA1 H TX1 j=d PPG1

ERD: jeed ONU | \WDM

ATT 2 H TX2 jp— PPG2

in_noise

igure A.2 — Example system to measure tolerance to the reflected optical powelr

document recommends the measuring system shown\in Figure A.3 to examing the

btical
ream
rate

ed in
s set
ether

it error ratio (BER) specification is satisfied at this condition. By this measuring system,

Key
ATT
ERD
ONU
PPG
TX
WDM

IEC

attenuator

error rate detector

optical network unit

pulse pattern generator
transmitter

wavelength division multiplexer

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

Logic level of alarm and shutdown signal

Annex B specifies that alarm and shutdown signals are effective when the logic level is "low"
(see 5.5). In the transceivers used for data communication systems, such as SFF transceivers,
the function "signal detect" is adopted with an active "high" logic level. Active "low" logic for the
alarm signals for the transceivers specified in Annex B is compatible with the idea of those for
data communication systems. Concerning the logic level of shutdown signals, active "low" is
baseJ UTl t;IU idca Uf “fd” bde". T;IU iUU;b iUVU: ;D dibU iIdIIIIUII;LUuI VV;t:I t:IC HUIIUIG: :Uy;b I 1 the
digitgl optical communications systems that the state of "light on" is "high" and "light off"<is\"llow".



https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a

IEC 62149-5:2020 RLV © IEC 2020 - 27 -

Bibliography

IEC 60617-({atparts}, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)

IEC 60793 (all parts), Optical fibres

IEC 60794 (all parts), Optical fibre cables

IEC 60825 (all parts), Safety of laser products

IEC ¢
Conn

IEC ¢
requ

IEC ¢

IEC §

IEC 1754 (all parts), Fibre optic interconnecting devices andpassive components — Fibre

conn

IEC T

IEC 62007-1:4999, Semiconductor optoelectronic-devices for fibre optic system applicatic

Part

IEC 62007-2:4999, Semiconductor optoelectronic devices for fibre optic system applicatic

Part

IEC 4
=GO

0874 (all parts), Fibre optic interconnecting devices and passive componén
ectors for optical fibres and cables

1076 (all parts), Connectors for electrical and electronic equipment”— Pri
rements

1280 (all parts), Fibre optic communication subsystem basic test procedures

1281-1:4999, Fibre optic communication subsystems — Part 1:yGeneric specification

pctor interfaces

'R 61931, Fibre optic — Terminology

1: Specification template for essential ratings and characteristics

P: Measuring methods

2148-1:-2002  Fibhre o
Z T4 O~ 1L 99E; 2e—0

bduct

optic

pns —

pns —

stand

ISO
Geor
Gend

EIA/J
for n

101:49832017,—Fechnical —drawings Geometrical product specifications (G
hetrical toleraneing —Feteraneing Tolerances of form, orientation, location and run-

3 7 7

EDEC JESD8-B, Unified wide power supply voltage range CMOS DC interface star
bn-terminated digital integrated circuits

PS)—
put—

dard

IEEE

Std 802 3 IFFFE Standard for Fthernet

Telcordia GR-468-CORE for optoelectronic systems



https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a



https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a

IEC 62149-5:2020-08(en-fr)

IEC IEC 62149-5

o
®

INTERNATIONAL
STANDARD

NORME &
INTERNATIONALE $

Edition 3.0 2020-08

v
o
>
N
Qv
O
N
o

Fibfe optic active components and devices — Pérformance standards —
Part 5: ATM-PON transceivers with LD drin d CDR ICs

S
Composants et dispositifs actifs fibro@éues — Normes de performances —
Partie 5: Emetteurs-récepteurs ATg@)N avec programme de gestion

LD et ClI CDR )
4\

/ 2
7 i

V7

@
//
2/
Vi
/ // /

7
/

AW

|

7747



https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a

-2 - IEC 62149-5:2020 © |IEC 2020

CONTENTS
O T T @ 1 PN 4
LN 7 1 L@ I 1 ] PN 6
1 S ToTo ] o1 PN 7
2 NOIMALIVE TEFEIENCES .ottt e e 7
3 Term, definitions and abbreviated terms ..o, 8
3.1 Terms and definitions. ... it e e e 8
3.p Abbreviated terms. ... ..o b | 9
4 2 1aSSIfiCatioN . .ui e 9
5 Product definition ... ... ..o N e | 9
51 Description of transceiver module ..o N 9
5p Description of applied form ........coooiiiiiii e S .10
5.8 Block diagram ..o B ...10
5.4 Absolute limiting rating........coooiiii i O N .10
5.b Functional specification ............cooooiiiiiii e S |
6 LIS L o g e 18
6.1 LY o V=T = | I S ...18
6. Characterization testing .........ccoooeiiiiii ...18
5.2.1 Characterization: transmitter section ). v .o .19
5.2.2 Characterization: receiver section. . .o ...20
6. Performance teStinNg .......oouiiiiiiii i ...20
7 Environmental specifications ... ... s ... 21
N General SAfElY ..o .21
7.p Laser safety ..o R .21
7.5 Electromagnetic emisSSion-7........ccooiniiiii e .21
Anngx A (informative) Measurement on tolerance to the reflected optical power
Q= o] (SR T 1 =0 N 1 3 T PRSPPI .22
Anngx B (informative) Lagic level of alarm and shutdown signal ..................c.ooi. ...24
L] o] 1T Yo =Y o 0 /2 A S ...25
Figue 1 — Functional block diagram (eXample) ..o .10
Figue 2 — Relationship of phase between clock and data signals ................ccooceeiiiinnn. L A7
Figune 3,~-Recommended electrical circuit diagram for LVTTL-type interface
(S L ] ) T PP PPPTP AT
Figure 4 — Schematic drawing for defining launched optical power without input to
L= T S0 0114 = S 18
Figure 5 — Experimental setup for measuring tolerance to the transmitter incident light
0 11T PP 18
Figure A.1 — Model for incidence into ONU reCEIVEI .......c.oiiniiniiiiiiee e, 22
Figure A.2 — Example system to measure tolerance to the reflected optical power................ 23
Figure A.3 — Recommended system to measure tolerance to the reflected optical
0 11T PP 23
Table 1 — Absolute Maximum ratings ... 11

Table 2 — Operating enVIrONMENT ... ... e 12


https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a

IEC 62149-5:2020 © IEC 2020 -3-

Table 3 — Electrical and optical characteristics.........coviiiiii e 13
Table 4 — Electrical interface characteristics (PECL type) .....coooviiiiiiiiii e 15
Table 5 — Electrical interface characteristics (LVTTL type)....cooeviiiiiii e, 15
Table 6 — Electrical interface characteristics of alarm output voltage (PECL type)................. 16
Table 7 — Electrical interface characteristics of alarm output voltage (LVTTL type)............... 16
Table 8 — Electrical interface characteristics of shutdown input voltage (both PECL and

Y I I 4 o 1= PP PPRPRN 16
Table 9 — Transmitter section characterization tests ..., 19
Tablg+6—Recetrersectioneharacterizationtests———m—mmrrrrrr— ...20
TabII 11 — Performance testing plan... ..o ... 21



https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a

-4 - IEC 62149-5:2020 © |IEC 2020

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote international
cofoperation on all questions concerning standardization in the electrical and electronic fields. Io this erld and
in pddition to other activities, IEC publishes International Standards, Technical Specifications)JTechnical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC _Publication(s)").| Their
preéparation is entrusted to technical committees; any IEC National Committee interested’in the subject deqit with
ma3y participate in this preparatory work. International, governmental and non-governmental organizations ljaising
with the IEC also participate in this preparation. IEC collaborates closely with the\lnternational Organizat{on for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations
transparently to the maximum extent possible in their national and regional publications. Any divergence bdtween
anly IEC Publication and the corresponding national of’regional publication shall be clearly indicated in the|latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have the latest edition of this publication.

7) N( liability shall attach to IEC or its (diréctors, employees, servants or agents including individual experfs and
members of its technical commitie€syand IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Atfention is drawn to the.Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

9) Atfention is drawn to'the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall notbe held responsible for identifying any or all such patent rights.

Interpational( Standard IEC 62149-5 has been prepared by subcommittee 86C: Fibre |optic
systdms andractive devices, of IEC technical committee 86: Fibre optics.

This third edition cancels and rplnlamac the second edition lnuhlithd in 2009 and caonstitultes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) description of types in Clause 4 has been removed;
b) titles of reference documents have been updated.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
86C/1667/FDIS 86C/1678/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lisf of all parts of IEC 62149 series, published under the general title Fibre optic\gctive
components and devices — Performance standards, can be found on the IEC websitge:

The ¢gommittee has decided that the contents of this document will remain unch@nged untjl the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the-data related to
the specific document. At this date, the document will be

—

gconfirmed,
e Withdrawn,
o r¢placed by a revised edition, or

e amended.
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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 Std 802.3. This
document aims to assure inter-changeability in performance between fibre optic transceivers
for ATM-PON (ATM-based broadband passive optical network) systems supplied by different
manufacturers but does not guarantee operation between fibre optic transceivers.

Manufacturers using this document are responsible for meeting the required performance
and/ac rnlinhilify and qllﬂ“f\ll assurance under a rpr‘ngni7pd 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

Thisstart of IEC 62149 specifies performance on the transceiver modules for asynchro:l\ous-
transffer-mode passive optical network (ATM-PON) systems recommended by the International
Telegommunication Union (ITU) in ITU-T Recommendation G.983.1.

2 Normative references

The flollowing documents are referred to in the text in such a way that some’or all of their coptent
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referencedOdocument (including| any
amendments) applies.

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27, Environmental testing — Part 2-27:<Pests — Test Ea and guidance: Shock

IEC 60332-3-24, Tests on electric and optical_fibre cables under fire conditions — Part [3-24:
Test|for vertical flame spread of vertically-matinted bunched wires or cables — Category Q

IEC 60825-1, Safety of laser products <‘Part 1: Equipment classification and requirement

v)

IEC $0950-1, Information technalogy equipment — Safety — Part 1: General requirements

IEC $1000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission
standlard for residential, commercial and light-industrial environments

IEC $1280-1-1, Fibfeoptic communication subsystem basic test procedures — Part 1-1:| Test
procg¢dures for .general communication subsystems — Transmitter output optical power
meagurement for-single-mode optical fibre cable

IEC 61280-1-3, Fibre optic communication subsystem test procedures — Part 1-3: Geheral
communication subsystems — Central wavelength and spectral width measurement

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

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

IEC 61300-2-17, Fibre optic interconnecting devices and passive components — Basic 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
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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 61300-3-6, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-6: Examinations and measurements — Return loss

IEC 61753-1, Fibre optic interconnecting devices and passive components — Performance

dl Paort 1- G / ol Tal
stangard —Part 1 General and guidance

IEC 62148-1, Fibre optic active components and devices — Package and interface standayds —
Part [1: General and guidance

IEC 62150-2, Fibre optic active components and devices — Test and measurement procedures
— Paft 2: ATM-PON transceivers

ITU-T Recommendation G.957:2006, Optical interfaces for equipments*and systems relating to
the synchronous digital hierarchy

ITU-T Recommendation G.983.1:2005, Broadband optical acecéss systems based on Pagsive
Optigal Networks (PON)

3 Term, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms, definitions and abbreviated terms apply.

ISO and IEC maintain terminological databases for use in standardization at the follgwing
addr¢sses:

e 130 Online browsing platform: available at https://www.iso.org/obp

e |EC Electropedia: available at http://www.electropedia.org/

NOTE| Further terminology-€oncerning related physical concepts, types of devices, general terms, and terms related
to ratipgs and characteristics can be found in IEC 61931. See also ITU-T Recommendation G.983.1.

3.11
optigal access network
OAN
set olf access links sharing the same network-side interfaces and supported by optical agcess

transimission-systems
SFHSSIoR-SsYystems

Note 1 to entry: The OAN can 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

Note 1 to entry: The ODN utilizes passive optical components.


https://www.iso.org/obp
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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

3.1.4

optical network unit

ONU

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

3.2 | Abbreviated terms
ATNI-PON asynchronous transfer mode passive optical network
ATT attenuator
BER bit error ratio
CDR clock and data recovery
CMOS complementary metal-oxide semiconductor
DUT device under test
IC integrated circuit
LD laser diode
MLM multi-longitudinal mode
RM$ root mean square
SLN single-longitudinal modes
4 (Classification

Fibre
coml

5 K

5.1

Infornation dn'the following devices constituting the optical transceiver module shall be st
statement shall include details of technologies. For example, technologies used fo

This
such

’roduct definition

Description.of transceiver module

as’ CMOS, bipolar, etc., shall be described.

optic transceiver modules.\lare classified into several types of forms according t
ination of mating types of\electrical and optical interfaces (for details, see IEC 6214

ated.
r ICs

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;
data/clock recovery IC.
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e For a wavelength division multiplexer device:
— technology used for this device.

e For a package:
— refer to the IEC 62148 series.

5.2 Description of applied form

According to ITU-T Recommendation G.983.1, the applied form of nominal bit rate, the class
(class B or class C), the 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

A blgck diagram or equivalent circuit information on the optical transceiver module shgll be
giver] (see Figure 1).

The following terminals may be distinguished:

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

rput and output terminals, i.e., terminals into or out of which-sighals are passed.

The ferm "signal" includes both pulse and more complex wavéforms and includes strobe or
contrnol pulses.

Power Optical
supply input/output

o]

Data input @— —@ Data output

Clock input @——— —@ Clock output

Bias control’\@———
(where appropriate)

Shutdown @—— ———@ Alarm

|

Earth

IEC

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, 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? Totg -40 85 °c
Storage relative humidity Hgg 5 95 %
Bend radius of pigtail for transceivers (at 30 mm
specified distance from the case)® r
PUSe duration: 18 2
Shodk® ms 3 times/axis 300 n/s
10 Hz to 55 Hz,
Vibrdtiond 3 axes, 1,5 mm, 100 n/s?
2h
Tensile force on devices with pigtail
Buffgr-coated fibre® F 5 N
Reinforced fibre® 100
Elecfrical limiting values
— Poywer supply voltage Usupmdx -0,5 4,0 \%
— Ingut voltage Uinmas -0,5 Usup
— Ougput voltage U8uUTmax 0 Usup+ 0,5 \VJ
— Ougput current
PECL interface IouTmax 0 50 mA
LVTTL interface -20 20
Optigal limiting values
— Pefmissible input power P -5 iBm

a2  Ambient temperature and humidity, for  outdoor ONU is under

.
b

o

[U-T Recommendation G.983.1, thus these specifications may be varied in the future.
FC 62148-1 shall be referred to for detail.

FC 60068-2-27 shall be referred\to’ for detail.

FC 60068-2-6 shall be referred’to for detail.

he requirements of IEC:6:1753-1 shall be applied.

further  study in

5.5

Functional specification

Electro-optical characteristics for the items in Table 3 shall be satisfied at the openating

envir|

ITU-T

[‘Retommendation G.983.1 should be satisfied.

pnmental conditions specified in Table 2. Optical characteristics specified in

Each electrical and optical characteristic of 5.5 shall be measured under conditions specified
in each reference.

Each electrical and optical characteristic of 5.5 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.
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Table 2 — Operating environment

Items Letter Requirements Units
symbol
Minimum Typical Maximum
Power supply voltage Ugyp 3,135 3,3 3,465 \%
Operating case temperature® Tease -5 75 °c
Ambient relative 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 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)
Requirements
Items Letter symbol Units
Minimum Typical Maximum
. . Ucing ~
Clockmputvottage (gt U =1, 17 =0,080
SUP
U, - -1,43
Clock input voltage (low) LC]'NL -1,81
SUP
i ; Upink =
Datalinput voltage (high) U -1,17 ~0,88
SUP
: Upine =
Datalinput voltage (low) -1,81 -1,43
sup
L a Ucouth ~ -
Clock output voltage (high) U 0,96
SUP
a UcoutL ~ _
Clock output voltage (low) U 1,71
SUP
L a Upouth ~ _
Dataloutput voltage (high) U 0,96
SUP
a UpoutL _
Dataloutput voltage (low) U 1,71
SUR
@ Qutputs terminated to Ugp — 2 V.
Table 5 — Electrical interface characteristics (LVTTL type)
Items Letter Requirements Uhits
symbol
Minimum Typical Maximum
Clock input voltage.(high) UcinH Ugn, 0.3 Usup \%
i Ucing ~
Clock input voltage (low) Ucine 0 03 \
Clock ihgut voltage (swing centre) U, Usup! Usue! \Y
Ccenter 2 0’1 24 0’1
Data input voltage (high) UbinH Upy, t0.3 Usup v
U, +
Data input voltage (low) Upine 0 D(')N:'; v
Ugp/ Ugyp!
i ; U SUP SUP
Data input voltage (swing centre) Dcenter 2-01 2+01 \%
Clock output voltage (high)? UcoutH Urr + 04 \%
Clock output voltage (low) 2 UcoutL U - 04 \%
Data output voltage (high)? UpouTh Ui +0,4 \Y
Data output voltage (low) 2 UpoutL Urr— 0,4 \%

Upp=1,5V1t0 1,8V
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The alarm output interface shall be satisfied with either the specification listed in Table 6 or
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 .
Items bol Units
symbo Minimum Typical Maximum
Alarmoutput \/nlfngn (high) a Akt 2.4 \/
Alarm output voltage (low) @ UnlL 0,4 v
2  Tlest shall be performed with current at high level, Iny = —2 mA, and current at low level, Iy, 7 2 mA, at Vsup
between 3,135 V and 3,465 V.

Tlable 7 — Electrical interface characteristics of alarm output voltage (LVTTL type)
Letter Requirements I
Items bol Uniits
symbo Minimum Typical Maximum
Alarm output voltage (high) @ UnLn Ugyp — 042
Alarm output voltage (low) @ UaLL 0,2

@ Tlest shall be performed with current at high level, I, , = <100"uA, and current at low level, 7, , = 100 plA, at
Usup between 3,135 V and 3,465 V.
Shutdown input interface shall be satisfied,with specifications listed in Table 8. New intefface

dime

hsions will be added properly.

(both PECL and LVTTL types)

Table 8 — Electrical interface characteristics of shutdown input voltage

Letter Requirements
Items, bol Units
symbo Minimum | Typical Maximum
Shutflown input voltage.(high)? Usph 2,0 Ugyp + 0,3 V
Shutflown input voltage (low)? UspL -0,3 0,8 V

est shall\be’performed with Usup between 3,135V and 3,465 V.

NOTE The interfaces listed in Table 6, Table 7 and Table 8 refer to EIA/JEDEC JESD8-B, with the exception of
power supply voltage Ug,p, which is 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.
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Figure 2 — Relationship of phase between clock and data signals

Examples of recommended electrical circuit diagrams for LVTTL-type interface are,'shoywn in
Figune 3 a) and b).

Clock/data Urr Clo_ck/dtata
inpu

output p
82Q 0@ 500
] A

>l R

—
L1

Uout/ Uin
IEC

a) With standard termination

U
cc Clock/data

Clock/data input
output ——
100 Q |:j| |:] 100 Q
82O
— A
P |
1
 I—
100 Q |:| 100 Q

U JU Ground
out ~in
IEC

b) With Thevenin termination
Figure 3 — Recommended electrical circuit diagram for LVTTL-type interface (examples)
Launched optical power without input to transmitter (Table 3, item 31) is schematically defined

in Figure 4. The measuring method of the power shall basically follow IEC 61280-1-1, but it
shall be specified in detail between vendors and users.
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Figure 4 — Schematic drawing for defining launched optical power
without input to transmitter

Tolenance to the transmitter incident light power (Table 3, item 32) is measuned, for example,
by an experimental setup shown in Figure 5. The value of reflection at the’reflector is sget so
that |ncident light power back to the transmitter is 15 dB less than that’of mean transmitter
launghing power. Pass/fail criteria depend on whether or not the waveform of signals
transjmitted from the DUT and monitored at the waveform monitor’ satisfies the eye mask
specified in Table 3, item 4.

Waveform High return loss
monitor termination

Optical
coupler

Reflector -15 dB\* DUT

IEC

Figure 5 — Experimental setup for measuring tolerance
to-the transmitter incident light power

6 Testing

6.1 General

Initia] charagterization and qualification shall be undertaken. Qualification maintenange is
carrigd out\Using periodic testing programs. Test case temperature conditions for all fests,
unlegs Otherwise stated, are 25 °C £ 2 °C.

6.2 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. 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. If any
changes occur in the design of the transceiver, the testing shall be carried out again.
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6.2.1

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, (25+£2)°Cand (75+ 2) °C and
Ugat (U =5%)V, (U, Vand (U, +
5 %)V

Mea

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

HBm

Cent

ral wavelength

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

1260

1360

nm

Sped

tral width

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

5,8
1,0

nm

Extin

ction ratio

155,52 Mbit/s square wave

10

dB

Mash

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

Shut
powsd

Hown test of launched
r

PRBS 223 — 1 at 155,5Z4bit/s modulation,
Shutdown input voltage: low level

— Class B
— Class C

-40
-43

HBm

ak-d

.983.1.

ask of the eye diagrams for downstream and upstream transmissions are specified in ITU-T Recommend

Ation
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Table 10 — Receiver section characterization tests

Parameters

Test conditions

Test limit
minimum

Test limit
maximum

Unit

At minimum, 11 devices taken from an initial

manufacturing lot to be measured at case
temperatures of (-5 £ 2) °C,
(25+2)°Cand (75 +2)°Cand U, at
(Unom =9 %)V, (Upy,) V and

(U, +5%)V

nom

Seng
BER

itivity at 10710

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

— Class B
— Class C

-30,0
-3350

dBm

Over

oad at 107" BER

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

— Class B
— Class C

—-(A

dBm

Alarr

h on threshold?

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

— Class B
— Class C

-30,0
-33,0

dBm

©
= >

larm signal is effective with logic "low" specified in Table 6/and Table 7 when optical power less than tHat of
reshold is launched to the transceiver.

6.3

Perfd
is co

Performance testing

rmance testing is undertaken to assure reliability of products when characterization tgsting
mplete. The testing items, definite testing conditions and pass/fail criteria are listed in

Tabl¢ 11. This testing shall be carried out on at least 11 products taken from a manufacturing

lot fo
or so

r each user. The testing lot-shall be specified by each supplier. The products may bg new
urced from a previous test.
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Table 11 — Performance testing plan

more than 12 cycles

High|temperature storage®

IEC 61300-2-18

+85 °C, more than 96 h
duration

—40 °C, more than 96 h

b 2.
Low femperature storage IEC 61300-2-17 duration

+40 °C £2°C,
Damp heat® IEC 61300-2-19 RH: 93 % £2 %,

96 h duration

Items Reference Condition Criteria 2 Failure
Mechanical shock IEC 60068-2-27 300 m/s2, 18 ms, 3 times/axis
2

Vibration IEC 60068-2-6 | 100 m/s”, 10Hz to 55 Hz, 3

axes, 1,5 mm, 2 h

100 N+ 2 N at 5 N/s,

120 s duration for reinforced

cables
Fibre pullP IEC 61300-2-4

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

GG o L.Iluldt;ull fUI IUUfoIUuI AP S 1 dB

fibres AP rneanl

40 °C to + 85 °C |AS il <1dB _A[NOA1
Temperature cycling® IEC 61300-2-22 1 h duration at extremes, at 25 °C

Flammability

IEC 60332-3-24

@ Hass/fail criteria are specified to be 1 dB maximum change (Jr/less) in mean launched power and rec

ensitivity, respectively. The quantity of 1 dB is determined _to include the 0,5 dB pass/fail criteria specifi
lelcordia GR-468-CORE and a 0,5 dB margin in measurement error.

he testing conditions of these items may refer to Telcordia GR-468-CORE instead of IEC 61753-1 if a
bquires it.

eiver
ed in

user

7 E

7.1

All pr

7.2

Fibre
inclu
Tran

Lase

Environmental specifications

General safety

oducts meeting this doeument shall conform to IEC 60950-1.

Laser safety

optic transceivers shall be class 1 laser-certified under any condition of operation.
Hes singleifault conditions, whether coupled into a fibre or out of an open
sceivers(shall be certified to be in conformance to IEC 60825-1.

r safety standards and regulations require that the manufacturer of a laser product pr

system necessary to meet these safety certifications.

7.3

Electromagnetic emission

This
bore.

bvide

Products defined in this document 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 O, to reflected optical average power at

minimum receiving sensitivity when multiple reflected light is regarded as a noise light at O4.
Here_0O. is the optical interface at the reference point between the ONU and the ODN for

dowrjstream directions. A specified value of 10 dB in Table 3, item 13, means that the |BER
specffication shall be satisfied, even if noise light with a power of 10 dB less than thewreceiver
sensftivity is put into the transceiver. In addition, the influence of reflectance jnto- the [ONU
receiver is described in Appendix 11.2.2 of ITU-T Recommendation G.983.1:2005 Figure¢ A.1
showls the model for incidence into the ONU receiver that is described in Appendix 11.2.2| This
model considers that transmitted signals from the ONU no. 1 return to the¢(@NU no. 1 receiver
as a|noise through the reflection of ODN and through a WDM. Thus,Cthié noise light is the
refle¢ted light of burst signals transmitted from the ONU itself with<wavelength betyeen
1 260 nm and 1 360 nm that is specified in Table 3, item 3.

ONU no. 1

X ‘\\

WDM !

1/ e

OLT

Star coupler

ONU no. ¥

IEC

Key
OLT | optical line termination
ONU | optical network unit
RX receiver

TX transmitter

WDM | wavelength division multiplexer

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 Table 3, 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 the WDM device is inside the
ONU, it is impossible to measure the true value specified in Table 3, item 13.
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Key
ATT
ERD
ONU
PPG
TX
WDM

This

in_signal

ATTA1 H TX1 j=d PPG1

1,55 um
ERD fj=ed ONU | \WDM

ATT 2 H TX2 jp— PPG2

in_noise

1,31 um
IEC

attenuator

error rate detector
optical network unit
pulse pattern generator
transmitter

wavelength division multiplexer

tolergnce to the reflected optical power. A key feature of the system is that continuous o

light
input
(155

NOTE

Inpuf power of the signal light (P

52 Mb/s) as the downstream input signal.

Modulation of the quasi-noise light is not necessarily synchronized with the signal.

in_noise)

to 10 dB less than Pj, ggna by Using an attenuator (ATT 2). The pass/fail criterion is wh

the b
the s

pecified value of Table 3yitem 13, is directly set by using the attenuators.

P .
in_signal

ATTA1 H TX1 j=d PPG1

ERD: jeed ONU | \WDM

ATT 2 H TX2 jp— PPG2

in_noise

igure A.2 — Example system to measure tolerance to the reflected optical powelr

document recommends the measuring system shown\in Figure A.3 to examing the

btical

with the same wavelength band (between 1 480-ntm and 1 580 nm) as the downstfeam
signal is used as a noise. This quasi-noiseslight is modulated at the same bit| rate

in_signal)-IS: set to the minimum receiver sensitivity specified in
Tablg 3, item 11, by using an attenuator{ATT 1). Input power of the noise light (P,

s set
ether

it error ratio (BER) specification is satisfied at this condition. By this measuring system,

Key
ATT
ERD
ONU
PPG
X
WDM

IEC

attenuator

error rate detector

optical network unit

pulse pattern generator
transmitter

wavelength division multiplexer

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

Logic level of alarm and shutdown signal

Annex B specifies that alarm and shutdown signals are effective when the logic level is "low"
(see 5.5). In the transceivers used for data communication systems, such as SFF transceivers,
the function "signal detect" is adopted with an active "high" logic level. Active "low" logic for the
alarm signals for the transceivers specified in Annex B is compatible with the idea of those for
data communication systems. Concerning the logic level of shutdown signals, active "low" is
baseJ UTl t;IU idca Uf “fd” bde". T;IU iUU;b iUVU: ;D dibU iIdIIIIUII;LUuI VV;t:I t:IC HUIIUIG: :Uy;b I 1 the
digitgl optical communications systems that the state of "light on" is "high" and "light off"-<is\"llow".
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCES -

Partie 5: Emetteurs-récepteurs ATM-PON
avec programme de gestion LD et Cl CDR

AVANT-PROPOS

LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation comjposée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IE€Va pour ohjet de

fa
I'é

oriser la coopération internationale pour toutes les questions de normalisation dans les domaings de
ectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des{Normes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Gyides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée\'a des comités d'études, aux
trqvaux desquels tout Comité national intéressé par le sujet traité peut,'participer. Les organisfations

in
tr

ernationales, gouvernementales et non gouvernementales, en liaison avec.I'lEC, participent égalemept aux
vaux. L'IEC collabore étroitement avec I|'Organisation Internationale de“Normalisation (ISO), selon des

copditions fixées par accord entre les deux organisations.
Lek décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mespre du
popgsible, un accord international sur les sujets étudiés, étant donné que‘es Comités nationaux de I'lEC intéfjessés

Les Publications de I'IEC se présentent sous la forme de fecommandations internationales et sont agréées

I'é
D

mgq

et
ré
L'l
fo

me telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin qugq I'lEC
ssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsaple de
entuelle mauvaise utilisation ou interprétation qui en.est faite par un quelconque utilisateur final.

ns le but d'encourager 'uniformité internationaley4es Comités nationaux de I'lEC s'engagent, dans tqute la
sure possible, a appliquer de fagon transparente*les Publications de I'lEC dans leurs publications natipnales
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
gionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

C elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
rnissent des services d'évaluationde conformité et, dans certains secteurs, accedent aux marques de

copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication].

A

cune responsabilité ne.doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandajaires,
¢ompris ses experts articuliers et les membres de ses comités d'études et des Comités nationaux de|l'lEC,

polur tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de qlielque
nafure que ce soityadirecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
déroulant de la.publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|I'lEC,

oulau crédit qui‘lui est accordé.

L'gttention ‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

L’3ttedtion est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire |'objet
deldroits de breve ’ ne urait dtre tenue nou esponsable de ne pas avoir identifié de tels drdits de

brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 62149-5 a été établie par le sous-comité 86C: Systémes et
dispositifs actifs a fibres optiques, du comité d'études 86 de I'lEC: Fibres optiques.

Cette troisiéme édition annule et remplace la seconde édition parue en 2009 et constitue une
révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) les descriptions des types a I'Article 4 ont été supprimées;

b) les titres des documents de référence ont été actualisés.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
86C/1667/FDIS 86C/1678/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 62149, publiées sous le titre général Composants
et digpositifs actifs fibroniques — Normes de performances, peut étre consultée sur Je.sitd web
de I'lEC.

Le cqmité a décidé que le contenu de ce document ne sera pas modifié avant la'date de stgbilité
indiglée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données relatives au
document recherché. A cette date, le document sera
e rgconduit,

e sUpprime,

e rgmplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Les émetteurs-récepteurs fibroniques sont utilisés pour convertir les signaux électriques en
signaux optiques et vice versa. Les critéres de performances optiques sont généralement bien
spécifiés pour un certain nombre de domaines d’application ayant fait I'objet d’'un accord au
niveau international, comme la Recommandation UIT-T G.983.1 et I'lEEE 802.3. Le présent
document vise a assurer [linterchangeabilité des performances des divers
émetteurs-récepteurs fibroniques pour systémes de réseau optique passif en mode de transfert
asynchrone (ATM-PON), fournis par les différents fabricants, mais ne constitue pas une
garantie au niveau du fonctionnement entre émetteurs-récepteurs fibroniques.

Les fabricants utilisant le présent document sont tenus de satisfaire aux exigences de
perfdrmance et/ou a I'assurance de fiabilité et de qualité dans le cadre d’un plan reconnu
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COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCES -

Partie 5: Emetteurs-récepteurs ATM-PON
avec programme de gestion LD et Cl CDR

1 Domaine d’application

La gdrésente partie de I'lEC 62149 spécifie les performances applicables aux,“\modules
d’émptteurs-récepteurs pour les systémes de réseau optique passif en mode-de transfert
asynghrone (ATM-PON), recommandées par I'Union internationale des télécommunicdtions
(UIT)Y dans la Recommandation UIT-T G.983.1.

2 Références normatives

Les dqocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de lgur contenu, des exigences du présent document. Pour\les références datées, seule
I’éditlon citée s’applique. Pour les références non datées, la‘derniére édition du documept de
référence s’applique (y compris les éventuels amendements).

IEC 60068-2-6, Essais d’environnement — Partie 2¢6: Essais— Essai Fc: Vibrdtions
(sinujsoidales)

IEC $0068-2-27, Essais d’environnement — Rattie 2-27: Essais — Essai Ea et guide: Choc

[72)

IEC 60332-3-24, Essais des cables électriques et des cables a fibres optiques soumis au ffeu —
Partig 3-24: Essai de propagation verticale de la flamme des fils ou cables montés en nappes
en pgsition verticale — Catégorie C

IEC 60825-1, Sécurité des appareils a laser — Partie 1: Classification des matériefs et
exiggnces

IEC $0950-1, Matériels de traitement de [Iinformation — Sécurité — Partie 1: Exiggnces
généyales

IEC 61000-6£3) " Compatibilité électromagnétique (CEM) — Partie 6-3: Normes génériques —
Norme surémission pour les environnements résidentiels, commerciaux et de l'indystrie
légene

IEC 61280-1-1, Procédures d’essai de base des sous-systémes de télécommunication a fibres
optiques —  Partie 1-1:  Procédures d’essai des  sous-systémes généraux de
téelécommunication — Mesure de la puissance optique des émetteurs couplés a des cables a
fibres optiques unimodales

IEC 61280-1-3, Procédures d’essai des sous-systémes de télécommunication a fibres
optiques — Partie 1-3: Sous-systemes généraux de télécommunication — Mesure de la longueur
d’onde centrale et de la largeur spectrale

IEC 61280-2-2, Fibre optic communication subsystem test procedures — Part 2-2: Digital
systems — Optical eye pattern, waveform and extinction ratio measurement (disponible en
anglais seulement)
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IEC 61300-2-4, Dispositifs d’interconnexion et composants passifs fibroniques — Procédures
fondamentales d’essais et de mesures — Partie 2-4: Essais — Rétention de la fibre ou du céable

IEC 61300-2-17, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-17: Essais — Froid

IEC 61300-2-18, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-18: Essais — Chaleur séche —
Résistance a haute température

|IEC 64300-2-192 Dispositifs—d’interconnexion—et—composants—passifs—a—fibres—optigies —
7 g g g A |

Méthpdes fondamentales d’essais et de mesures — Partie 2-19: Essais — Chaleur humide|(état
continu)

IEC $1300-2-22, Dispositifs d’interconnexion et composants passifs a fibres optiqlies —
Méthpdes fondamentales d’essais et de mesures — Partie 2-22: Essais + - Variations de
tempgrature

IEC $1300-3-6, Dispositifs d’interconnexion et composants passifs a fibres optiqles —
Méthpdes fondamentales d’essais et de mesures — Partie 3-65VExamens et mesufes —
Affaiblissement de réflexion

IEC 61753-1, Dispositifs d’interconnexion et composants,\\passifs fibroniques — Normg de
perfdrmance — Partie 1: Généralités et recommandations

IEC 62148-1, Composants et dispositifs actifs fibroniques — Normes de boitier et d’interface —
Partie 1: Généralités et recommandations

IEC 62150-2, Composants et dispositifs actifs a fibres optiques — Procédures d’essais gt de
mesyres — Partie 2: Emetteurs-récepteursstATM-PON

Recdmmandation UIT-T G.957:2008,)/nterfaces optiques pour les équipements et les systémes
relatifs a la hiérarchie numériquelsynchrone

Recdmmandation UIT-T G.983.1:2005, Systemes d’acceés optique a large bande basés syr les
résegux optiques passifs

3 Termes, définitions et termes abrégés

3.1 Termes et définitions

Pour| les besoins du présent document, les termes, définitions et termes abrégés suiyants
s’appliguent

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:
e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I’adresse http://www.iso.org/obp

NOTE La terminologie supplémentaire concernant les concepts physiques relatifs, les types de dispositifs, les
termes généraux, ainsi que les termes relatifs aux valeurs assignées et aux caractéristiques peut étre consultée
dans I'lEC 61931. Voir également la Recommandation UIT-T G.983.1.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=e3708365880e8dd4b0f2edc297a2329a
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3.1.1
rése
OAN

au d’acceés optique

jeu des liaisons d’accés partageant les mémes interfaces cbté réseau et supporté par des
systémes de transmission d’accés optique

Note 1 a I'article: L’OAN peut inclure un certain nombre d’ODN connectés a la méme OLT.

Note 2 a l'article:

network".

3.1.2

rése
ODN

appareillage ou composant qui fournit les moyens de transmission optique depuist/OLT

les u

Note 1 a I'article: L’ODN utilise des composants optiques passifs.

Le terme abrégé "OAN" est dérivé du terme anglais développé correspondant "optical access

au de distribution optique

ilisateurs, et vice versa

vers

Note 2 a I'article: Le terme abrégé "ODN" est dérivé du terme anglais développé correspondant "optical distripution
netwofk".
3.1.3
termjnaison de ligne optique
OLT
appareillage qui fournit I'interface c6té réseau de 'OAN, etest connecté a un ou plusieurs |ODN
Note 1 a l'article: Le terme abrégé "OLT" est dérivé du terme.anglais développé correspondant "optical line
termination”.
3.1.4
unitg§ de réseau optique
ONU
appareillage qui fournit (directement ouca“distance) l'interface co6té utilisateur de 'OAN, ¢t est
connecté a ’ODN
Note 1 a l'article: Le terme abrégé "ONU" est dérivé du terme anglais développé correspondant "optical n¢twork
unit".
3.2 | Termes abrégés

ATM-PON réseau optique passif en mode de transfert asynchrone (ATM-bdsed

broadband passive optical network)

ATT affaiblisseur (attenuator)

BER taux d’erreur binaire (bit error ratio)

CDR récupération d’horloge et de données (clock and data recovery)

CMOS semiconducteurs a oxyde meétallique complémentaires (complemen[tary

metal-oxide semiconductor)

DUT dispositif soumis a essai (device under test)

Cl circuit intégré

LD diode laser (laser diode)

MLM mode longitudinal multiple (multi-longitudinal mode)

RMS valeur efficace (root mean square)

SLM mode longitudinal unique (single longitudinal mode)
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4 Classification

2020

Les modules d’émetteurs-récepteurs fibroniques sont classés en différents types de formes, en
fonction de la combinaison de types d’accouplement des interfaces électriques et optiques
(pour plus d’informations, voir I'lEC 62148-1).

5 Définition de produit

5.1

Description du module d’émetteur-récepteur

Lesi
doive
exen
bipol

e P

.
)

5.2

Conf
nomi
fibres

étre indiqués.

5.3

Le s

nformations sur les dispositifs suivants constituant le module d’emetteur-recepteur op
nt étre mentionnées. Cet énoncé doit comprendre des détails sur les technologies|
ple, les technologies utilisées pour les ClI, telles que les circuits CMOS, les{transi
hires, etc., doivent étre décrites.
our un émetteur:
diode laser (dans cette description, le type SLM ou MLM doit étre-spécifié);
photodiode de contrble;
Cl de commande;
capteur thermique (le cas échéant).
our un récepteur:

photodiode;

Cl préamplificateur;

Cl de récupération de données/d’horloge.
our un dispositif multiplexeur a division deJlongueur d’onde:

technologie utilisée pour ce dispositif.
our un boftier:

se reférer a la série IEC 62148.

Description de la forme'\appliquée
brmément a la Recommandation UIT-T G.983.1, la forme appliquée du débit bi

nal, la classe (classe B ou classe C), I'unité appliquée (ONU ou OLT) et le nomb
(une pour unfonctionnement duplex et deux pour un fonctionnement simplex) dg

Schéma)fonctionnel

héma fonctionnel ou les informations de circuit équivalentes sur le module d’éme

récepteur optique doivent étre fournis (voir Figure 1).

tique
. Par
stors

nhaire
e de
ivent

teur-

Les bornes suivantes peuvent étre distinguées:

e bornes d’alimentation, c’est-a-dire les bornes destinées a étre connectées aux alimentations
électriques;

e bornes d’entrée et de sortie, c’est-a-dire les bornes vers et depuis lesquelles les signaux

tr

ansitent.

Le terme "signal" inclut a la fois les formes d’onde a impulsions et celles qui sont plus
complexes, ainsi que les impulsions de commande ou les impulsions stroboscopiques.
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Alimentation Entrée/sortie
électrique optique

L]

Entrée de données @— ——@ Sortie de données

Entrée d’horloge @—— ——=@ Sortie d’horloge

Commande de polarisation @———|
(le cas échéant)

Arrét @—— ——=a@ Alarme

|

Terre

IEC
Figure 1 — Schéma fonctionnel (exemple)

5.4 | Valeurs limites absolues

Les valeurs limites absolues (maximales) impliquent labsence de dommage catastrophique si
le prpduit est soumis a ces valeurs limites, a condition que chaque paramétre en limite soit
cons|déré isolément et que tous les autres parameétres présentent des valeurs s’inscrivant|dans
les parameétres de performance conventionnels.{dheonvient de ne pas présumer que les valeurs
limitgs de plusieurs parameétres puissent étre appliquées simultanément.
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Tableau 1 — Valeurs limites absolues maximales

Parametre Condition Symbole Exigences Unité
Valeur Valeur
minimale | maximale
Température de stockage @ Tstg -40 85 °c
Humidité relative de stockage Hs‘g 5 95 %
Rayon de courbure des fibres amorces pour
les émetteurs-récepteurs (a une distance r 30 mm
spécifiée du boitier) °
Dureé de pouls:

c 2
Chogs 18 ms 3 fois/axe 300 n/s
De 10 Hz a 55 Hz,

Vibrdtions 9 3 axes, 1,5 mm, 100 n/s?
2h
Forcg de traction sur les dispositifs avec
fibre|amorce
Fibrd sous revétement protecteur © r 5 N
Fibrg renforcée © 100
Valeyrs électriques limites
— Tension d’alimentation électrique UguPmax -0,5 4,0 \%
— Tepsion d’entrée YiNmax -0,5 Usup \Y
— Tefpsion de sortie UouTmax 0 Usup+ 0,5 \Vj
— Colprant de sortie
Intgrface PECL (positive emitter-coupled logic) 15UTmax 0 50 mA
Intdrface LVTTL (low-voltage transistor-transistor logi¢) -20 20
Valeyrs optiques limites
— Pulssance d’entrée admissible Py -5 iBm

a humidité et la température ambiant€s) pour une unité ONU extérieure font actuellement I'objet d’études

L
cpmplémentaires dans le cadre .de 1a Recommandation UIT-T G.983.1. Ces spécifications sont donc
susceptibles d’étre modifiées a I'avenir.

o

I doit étre fait référence a I'lEC 62148-1 pour plus d’informations.
¢ 1l doit étre fait référence aN IEC 60068-2-27 pour plus d’informations.
d ||| doit &tre fait référence/a I'lEC 60068-2-6 pour plus d’informations.

¢ Les exigences dellEC 61753-1 doivent étre appliquées.

5.5 | Spécification fonctionnelle

Les
doivent étre respectées dans les conditions d’environnement de fonctionnement spécifiées
dans le Tableau 2. Il convient que les -caractéristiques optiques spécifiées dans la

Recommandation UIT-T G.983.1 soient satisfaites.

Chacune des caractéristiques électriques et optiques mentionnées en 5.5 doit étre mesurée
dans les conditions spécifiées pour chaque référence.

Chacune des caractéristiques électriques et optiques mentionnées en 5.5 doit étre indiquée
dans les conditions les plus défavorables spécifiées, par rapport a la plage des conditions de
fonctionnement recommandée. Chacune des caractéristiques électriques et optiques
mentionnées dans le Tableau 3 doit étre mesurée en se fondant sur la méthode indiquée dans
la norme citée en référence sur la ligne correspondante.
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Tableau 2 — Environnement de fonctionnement

37—

Parameétre Symbole Exigences Unité
Valeur Valeur Valeur
minimale type maximale
Tension d’alimentation Ugyp 3,135 3,3 3,465 \Y
Température du boitier en fonctionnement? | Ty -5 75 °c
Humidité relative ambiante 2 HR 5 95 %

a8  L’humidité et la température de boitier de fonctionnement pour une unité ONU extérieure font actuellement
‘pbjet d’etudes complementaires dans le cadre de la Recommandation UIT-T G.983.1. Ces specifications|sont
donc susceptibles d’étre modifiées a 'avenir.
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