IEC 62149-42022-12 RLV(en)

IEC 62149-4

INTERNATIONAL
STANDARD

Edition 3.0 2022-12
REDLINE VERSION

Fibre optic active components and devices —
Part 4: 1 300 nm fibre optic transceivers fo

rformance standards —
abit Ethernet application

R
q/‘l/
P
q,b" @ ol
,\b‘
Qv
O
N
o



https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC

Secretariat

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11

3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland
About|the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and.publishes

Intern

About
The t¢
latest

IEC pu
The a
variety|
commi
and wi

IEC publications

blications search - webstore.iec.ch/advsearchform
vanced search enables to find IEC publications by a

of criteria (reference number, text, technical
tee, ...). It also gives information on projects, replaced
hdrawn publications.

tional Standards for all electrical, electronic and related technologies.

IEC Products & Services Portal > products.iec.ch

Discover our powerful searehvengine and read freely

publications previews. With, a subscription you will

have access to up to daté)content tailored to your needp.

Electropedia - wivw.€lectropedia.org

ichnical content of IEC publications is kept under constant review by the IEC. Please make Sure that you hgve the
edition, a corrigendum or an amendment might have been published.

all the
Elways

IEC Jyst Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechfiology,
Stay uUp to date on all new IEC publications. Just Published  ¢ontaining mere-than 22 300 terminological entries in English
details| all new publications released. Available online and

once 3

month by email.

IEC Cuyistomer Service Centre - webstore.iec.ch/csc

If you
need f
Centre

wish to give us your feedback on this publication or
irther assistance, please contact the Customer Service
[ sales@iec.ch.

and French, with equivalent terms in 19 additional languages.

Also krniown as the International Electrotechnical Voc
(IEVY online.

hbulary



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

IEC 621494

Edition 3.0 2022-12
REDLINE VERSION

INTERNATIONAL

S

TANDARD

“ colour
Insiae
Fibre optic active components and devices —-Performance standards —

Part 4: 1 300 nm fibre optic transceivers fofGigabit Ethernet application
INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 33.180.20 ISBN 978-2-8322-6312-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

-2- IEC 62149-4:2022 RLV © IEC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 3
LN I O 15 1 L@ 1 ] P 2
1 oo ] o1 ST 6
P (o] 4 0 =Y (V=T =] (= =Y g o = 6
3 Terms, definitions, symbols and abbreviated terms.............oo 7
3.1 Terms and definitioNs. .. ..o 7

3. L3211 3PP IS 7
3.B Abbreviated terms ... ..o AN e [ 8

4 ProdUcCt Parameters ... e e | 7
4. Absolute limiting ratings .........coooiiii e O 8
4.p Operating environmMent.........ccooiiiiiiiiii e e 9
4.3 Functional specification............cooooiiiiiii e R e 9
4.4 Diagrams .....couiiiiee e A 11
4.b Labelling ... Lo 11

5 [ eStiNgG .o e 12
51 GENETAL. . e N .12
5.p Characterization testing ........c.ooviiiiii o S .12
5.8 Performance testing........coooviiiiiiiiii .13
b.3.1 Sequence Of teSHING ... .13
5.3.2 Sample size, sequencing and groUPINGS ..o e .13

6 Environmental specifications ... ...15
6./ General SAfElY ... e .15
6.p Laser safety ..o ...15
6.B ElectromagnetiC €mMisSSion . .cc.viiiii i ...15
Annex A (normative) Sample size, Sequencing and grouping requirements ...................... ...16
Figue 1 — Receiver section.schematiC..........ooiiiiiii e I
Figu:|e 2 — Transmittersection schematic ..o R
Table 1 — Absatute limiting ratings ........cooii e | 9
Tablg 2 — Operating enviroNMENt ... ..o e [ 9
Tablg 3~ Receiver section: functional specification ... 9
Tablé 4= Transmitter section: functional specification ...10
Table 5 — Transmitter section characterization tests............oooi i, 12
Table 6 — Receiver section characterization tests ..., 12
Table 7 — Performance test plan ... e 14

Table A.1 — Sample size, sequencing and grouping requirements ............cccocceviiieiineiineenneennn. 16


https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

IEC 62149-4:2022 RLV © IEC 2022 -3-

1) Th
all
co
in
Py
pr
m4
wi
St

2) Th
co
int

3) IE

Cdmmittees in that sense. While all reasonable efforts are madé to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fd

mi

4) In

trgnsparently to the maximum extent possible in their@ational and regional publications. Any divergence be

an

5) IE
as
se

6) All

7) N( liability shall attach to IEC or.ifsydirectors, employees, servants or agents including individual exper
megmbers of its technical committées and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees

ex

Publications.

8) At

indispensable for the ,Correct application of this publication.

9) At
rig

This
the
has

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comy
national electrotechnical committees (IEC National Committees). The object of IEC is to pramete interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications; Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IECYPublication(s)").
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with.the, International Organizat
hndardization (ISO) in accordance with conditions determined by agreement(between the two organizati

e formal decisions or agreements of IEC on technical matters express/ as/nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical\cemmittee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for intern@tional use and are accepted by IEC N{§

Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the

C itself does not provide any attestation ofi\c¢onformity. Independent certification bodies provide conf
Eessment services and, in some areas, ;access to |IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

benses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othg
ention is drawn t¢ the Normative references cited in this publication. Use of the referenced publicati

ention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall' not be held responsible for identifying any or all such patent rights.
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IEC 62149-4 has been prepared by subcommittee 86C: Fibre optic systems and active devices,
of IEC technical committee 86: Fibre optics. It is an International Standard.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision.

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

a) the normative references are updated;

b) the-condition "forshaort nariads" in 4 1 is ramaovad-
ReHHeR—-e—SsRo—peHoa H 44—+ eV-865

c) th
d) th
td
e) a
p

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

Full i
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The |
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acco
at w
desc

A list
comf
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stabi
spec
e rg

e W

e absolute limiting rating for soldering temperature in Table 1 is modified;

e maximal optical output power (multimode fibre) in Table 4 is increased from<-3,5
-3 dBm, to align value with the referenced document;

note is added to Table 7 to clarify that out-of-specification products are-not allow
Ass the performance tests.

Draft Report on vating

86C/1800/CDV 86C/1826/RVC

bove table.
anguage used for the development of thisslnternational Standard is English.

document was drafted in accordance*with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.lec.ch/publications.

of all parts of the IEC(62149 series, published under the general title Fibre optic 4
onents and devices.— Performance standards, can be found on the IEC website.

dBm

ed to

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Par’1 and ISO/IEC Directives, IEC Supplement, available

are

ctive

ommittee has decided that the contents of this document will remain unchanged unfjil the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic documént. At this date, the document will be

confirmed,

ithdrawn,

b the

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document 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.
This document specifies performance standards for 1 300 nm fibre optic transceivers for Gigabit
Ethernet application. The ISO/IEC/IEEE 8802-3 Gigabit Ethernet standard is used as the basis
for determining the optical characteristics of the transceiver, which operates at a line rate of
1,25 Gbit/s.
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1

This part of IEC 62149 defines performance specifications for 1 300 nm fibre optic transc
modules used for the ISO/IEC/IEEE 8802-3 Gigabit Ethernet application. This “docu
contgins definitions for product performance requirements as well as a series of testg
meagurements, for which clearly defined conditions, severities and pass/fail criteria
provided. The tests are intended to be run on a "once-off" basis to prove any product’s g
to salisfy the performance standard’s requirements.

A prqduct that has been shown to meet all the requirements of a perfermance standard ca
decldred as complying with the performance standard but-shewtd Will then be controlled
quality assurance/quality conformance program.

2

The following documents are referred to in the textin.such a way that some or all of their co
constitutes requirements of this document. For dated references, only the edition cited ap

For

amendments) applies.
IEC 60068-2-6, Environmental testing-~"Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC $0068-2-20, Environmental-testing — Part 2-20: Tests — Test—TF Ta and Tb: Test met
for s@lderability and resistanceto soldering heat of devices with leads

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

IEC 60068-2-38, «Environmental testing — Part 2-38: Tests — Test Z/AD: Comp
temperature/humidity cyclic test

IEC-4002860068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, st
State
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Normative references

undated references, the latest edition'Cof the referenced document (including

eiver
ment
and
are
bility

n be
by a

ntent
blies.
any

hods

osite

eady

IEC 60749-25, Semiconductor devices — Mechanical and climatic test methods — Part 25:
Temperature cycling

IEC 60749-26, Semiconductor devices — Mechanical and climatic test methods — Part 26:
Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)

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

IEC 60938-1, Fixed inductors for electromagnetic interference suppression — Part 1: Generic
specification

IEC 60950-1:2004, Information technology equipment — Safety — Part 1: General requirements
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IEC 61300-2-47, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-47: Tests — Thermal shocks

ISO/IEC/IEEE 8802-3:2021, Telecommunications and exchange between information
technology systems — Requirements for local and metropolitan area networks — Part 3: Standard
for Ethernet

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

No tdrms and definitions are listed in this document.

ISO Ind I[EC maintain terminology databases for use in standdrdization at the follqwing
addr¢sses:

e |HC Electropedia: available at https://www.electropedia.orgi

e |$0 Online browsing platform: available at https://www%iso.org/obp

3.2 | Symbols

E, extinction ratio

iy I data input current — high

I 1) data input current — low

Tout output current

P, alarm off level

Py alarm on level

P, optical output power

Popt opticallinput power

RH Stive humidi

Rp Rl data output load

S receiver sensitivity

Tamb ambient operating temperature
D transmit disable function

T; data optical output fall time
T, data optical output rise time
Tstg storage temperature

Ve power supply voltage

#uVin— Ve datainput voltage — high

¥ Vy=V,

cc  datainput voltage — low

nom nominal operating voltage

oh alarm output high voltage
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Von = Vee data output voltage — high

Vol alarm output low voltage

Vor = Vee data output voltage — low

Vop transmitter differential input voltage swing

AP, optical output power change from pre-test value to post-test value
AS receiver sensitivity change from pre-test value to post-test value
AL spectral width (RMS)

Jce cemntratwavetength

3.3 | Abbreviated terms

BER bit error ratio

ECL emitter-coupled logic

EO electro-optical

ESD electrostatic discharge

HBM human body model

LVTTL low voltage transistor-transistor logic

NRZ non-return-to-zero

PECL pseudo emitter-coupled logic

PRB§ pseudo random bit sequence

RH relative humidity

SD signal detect

TTL transistor-transistor logic

TTL/CMOS transistor-transistor logic/complementary metal-oxide-semiconductor
4 PRroduct parameters

4.1 | Absolute limiting ratings

Absolute limiting (maximum and/or minimum) ratings, as shown in Table 1, imply that no
catagqtrophic 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
normial performance parameters. It should not be assumed that limiting values of more than one
parafneter cambe applied at any one time.
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Table 1 — Absolute limiting ratings

—9-

Parameter Symbol or Minimum Maximum Unit
abbreviated
term

Storage temperature TStg -40 +85 °C
Ambient operating temperature Tomb -10 +80 °C
Lead soldering temperature +260/ °Cls
(minimum distance to case specified) (for 10 s)
Outpipt-current Lo 0 50 mA
Data |input voltage -0,5 Vee

Trangmitter differential input voltage swing Vpp 0,30 1,40

Supply voltage 2 -0,5 Fnom * 4057%8)"%

Relatjve humidity © RH 5 85 %
a Npminal operating voltages (V) of 5V and 3,3 V apply. Referto-Annex-Aforvafigntreferences:

b Np condensation allowed.
4.2 | Operating environment
The parameters for the operating environment are shewp in Table 2.

Table 2 — Operating environment
Parameter Symblol or Minimum Maximum Unit
abbreviated
term

Supply voltage 2 Veo Fnom = 5%} % | Vom + 5% %

Ambient operating temperature Tomb 0 70 °C
Relatjve humidity RH 5 85 %

a Fpr a nominal operating voltage (V)

<

b Np condensation allowed.

of 5 V. For 3,3 V nominal operating voltage-timits—are, the min|mum

hlue is 3,15 V-toe and thé~maximum value is 3,45 V.

4.3 | Functional specification

The gpé€cifications in Table 3 and Table 4 describe the functional requirements required to meet

the ISQ/EC/IEEE 8802-3 PHY qppr‘ifi(‘nfinnq

Table 3 — Receiver section: functional specification

Parameter Symbol Minimum Maximum Unit
Receiver sensitivity 2 S -19 dBm
Maximum optical input power -3 dBm
Optical return loss 12 dB
Alarm on level f Py -45 -20 dBm
Alarm off level f P, -19 dBm
Hysteresis 0,5 4,0 dB
Alarm response time 600 us
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Parameter Symbol Minimum Maximum Unit
Alarm output high voltage (option 1) ? Von -1,1 -0,8 \Y
Alarm output low voltage (option 1) P Vol -2,0 -1,6 \
Alarm output high voltage (option 2) © Von 2 Vee Vv
Alarm output low voltage (option 2) © Vor 0 0,8 \
Data output voltage — low ¢ Voi= Vee -1,950 -1,620 \Y
Data output voltage — high ¢ Von= Ve -1,045 -0,740 \%
Data output load © 9 Ry 50 Q

NOT

' Refer to Table 2 for operating environment.

a

(2

7 — 1) PRBS test signal.

b These voltages are measured with respect to Ve

¢ Qutputs compatible with TTL and LVTTL inputs.

4 Qutputs compatible with 10K, 10KH, 100K ECL and PECL inputs.
¢ OQutputs terminated to ¥~ 2 V.

A

9 Bpsic value.

arm triggered when receive sensitivity is below that specified. Hysteresis yalue specified as P, - P

Minimum sensitivity and saturation levels for 1E-12 BER measured with a 9 dB extinction ratio{sourc¢ and

Table 4 — Transmitter section: functional specification

Parameter Symbol Minimum Maximum Unit
Centpal wavelength e 1270 1355 nm
Specjral width (RMS) A 4 nm
Optidal output power (single-mode fibre) @ P, -11,0 -3,0 dBm
Optidal output power (multimode fibre)a ¢ P, -11,5 -3;6 3,0 dBm
Extinftion ratio E, 9 B
Optidal output rise time (20 %\— 80 %) © T, 0,26 ]
Optidal output fall time (80_% — 20 %) ¢ T; 0,26 hs
Outptit eye b
Trangmit disabje-flnction (optional) d D
Data[input current — low L, -350 A
Data [input.current — high Ly, 350 A
Data input voltage — low ¢ Vi— Vee -1,810 -1,475 \%
Data input voltage — high ¢ Vin = Vee -1,165 -0,880 \Y
Transmitter differential input voltage swing Vpp 0,3 \%

NOTE Refer to Table 2 for operating environment.

a  Qutput eye is power coupled into a single-mode fibre, 62,5/125 multimode fibre, or 50/125 multimode fibre.

b C

ompliant with ISO/IEC/IEEE 8802-3.

¢ Compatible with 10K, 10KH, 100K ECL, and PECL signals.

d  Optional transmit disable function. Normal TTL function. Transmitter output enabled with no signal present.
With logic "high" input, transmitter output is disabled.

€ Measured at the output of a mode conditioning patchcord as specified in ISO/IEC/IEEE 8802-3:2021, 38.11.4.
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4.4 Diagrams

The diagrams in Figure 1 and Figure 2 are representative examples for the receiver section and
transmitter section.

PIN preamplifier
Limiting
XZS amplifier Buffer
Low O DATA out
[II] pass > > >
filter O DATA out
Linear
amplifier
Level detector ——=—20 SD
IEC
Figure 1 — Receiver section schematic
K Rear facet
DATA KZS Laser \ﬁ monitor
—> photodiode
ECL Laser
DATA INPUT modulator
T 4 Laser bias

driver

I

Laser bias
control

IEC
Figure 2 — Transmitter section schematic

4.5 |Labelling

It is recommended that each transceiver (and supporting documentation) be labelled in a
manner visible to the user with at least the following data:

a) this document reference, including variant type;
b) applicable safety warnings.

Labelling requirements for class 1 lasers are given in the laser safety standards referenced
in 6.2.
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5 Testing

5.1 General

Initial characterization and qualification shall be undertaken when a build standard has been
completed and frozen. Qualification maintenance is carried using periodic testing programs.
Test conditions for all tests unless otherwise stated are 25 °C + 2 °C.

5.2 Characterization testing

Characterization shall be carried out on at least 20 products taken from at least three different
manyfacturing lots. The test and test limits are given in Table 5 and Table 6.

Table 5 — Transmitter section characterization tests

Test conditions ?

As-a-minimum-20-devices to-be-measured-at 0-°C, | Testlimit | Test limit :
Parameter ° ° ° .| minimum maximum Unit
25 °Cand 70 °C (2 °C)and Fat (From—5
B T I
. ] ) 7 ;
OptIC?| output Smgle-n)ode fibre, PRBS 2/ — 1 at 1,25 Gbit/s -140 -3.0 dBhn
powe modulation
Centre wavelength | PRBS 27 - 1 at 1,25 Gbit/s modulation 1270 1355 nm
Specfral width PRBS 27 — 1 at 1,25 Gbit/s modulation 4 nrh
Extingtion ratio 250 Mbit/s square wave 9 dB

ANSHx3.230 filter, PRBS 27 — 1 at 1,25 Gbit/s
Eye mask test modulation No hits No hits

ISO/IEC/IEEE 8802-3:2021, 38.6(3

ISOHEC8802-3ae,-Subclause 52.8.5

Relat|ve intensity ’ s -120 dB/Hz
noise| (RIN) ISO/IEC/IEEE 8802-3:202%) 38.6.4
Rise fnd fall time 20 % to 80 % 0,26 n

a8  Alminimum of 20 devices to be measured at Tymp ©F 0 °C, 25 °C, and 70 °C + 2 °C and with V__ set at minfmum

opperating voltage, at nominal gpéxating voltage (V__ ), and at maximal operating voltage. Refer to Tablg 2 for

nom

mjnimum and maximum operating voltages.

Table 6 — Receiver section characterization tests

Test conditions ?

b As-a-minimum20-devices to-be measuredat 0-°C. | Testlimit | Test limit
arametet ° ° ° o) | minimum maximum Unit
25°C-and 70-°C {2 °C)and ¥ .at-{},m—5%)
Veand-{(Fom) Vand-(Fgm+5 %)V

Sensitivity PRBS modulation NRZ at 1,25 Gbit/s assuming -19 dBm
at 1E-12 BER 9 dB extinction ratio source
Alarm level high TTL/CMOS compatible logic level "1"
Alarm level low TTL/CMOS compatible logic level "0"

PRBS modulation NRZ at 1,25 Gbit/s assuming

Alarm on threshold 9 dB extinction ratio source 20,0 dBm

Alarm hysteresis PRBS m_odu_lat|on NRZ at 1,25 Gbit/s assuming 0.5 4 dB
9 dB extinction ratio source

Maximum input Popt set to -2,4 dBm gate for 3 s using 9 dB 3

errors extinction ratio source

2 A minimum of 20 devices to be measured at Tomb

operating voltage, at nominal operating voltage (V.

of 0 °C, 25 °C, and 70 °C = 2 °C and with V' set at minimum
), and at maximal operating voltage. Refer to Table 2 for

minimum and maximum operating voltages.
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5.3 Performance testing
5.3.1 Sequence of testing

Performance testing is undertaken when characterization testing is complete.

5.3.2 Sample size, sequencing and groupings

The performance test plan is given in Table 7 and the sample sizes, sequencing and grouping
to be used for the tests are as defined in Annex A. Samples may either be a new product or
sourced from a previous test.

A total of 96 products (95 + 1 control) are required for performance testing. Control devieep are
used|to determine measurement repeatability.
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Table 7 — Performance test plan

No. Test Requirements? Test methods and conditions
0 Full EO testing per Meets specification Tests carried out at 0 °C,
characterization test 25 °C, 70 °C
requirements
1 Solderability EO test 25 °C Max. | Min. | Unit | IEC 60068-2-20
AS +0,7 | -0,7 | dB | Steam ageing not required
Visual inspection AP, +0,5 | -0,5 dB
2 Connector EO test 25 °C Max. | Min. | Unit | 500 cycles. Clean and measure
TTaterdenTate — tramrsmitsideevery 50Tycies.
AS +0.7 0.7 dB Same connector
AP, | 40,5 | -0,5 | dB
3 ESD EO test Max. | Min. | Unit | IEC 60749-26, miethod HBM
0°C, 25°C,70°C AS +0,7 | -0,7 | dB s00 v
AP, | +0,5 | -0,5 | dB
Flammability Class 'dL94-V
Mechanical shock EO test 25 °C Max. | Min. | Unit | IEC"60068-2-27
_ 1-500-¢g
AS | *0.7 | 207 | dB 145000 mis2, 1,0 ms, 5 timds
AP, | +0,5 | -0,5 |{dB~| per axis
6 Vibration EO test Max. | Min= Unit | IEC 60068-2-6
o o o o
0°C, 25°C,70°C AS +0,7 (80,7 | dB
200 m/s?, 20 Hz to 2 000 Hg,
AP, | +0;5 1-0,5 | dB 4 min per cycle, 4 cycles per
axis
7 Cyclic moisture EO test 25 °C Max. | Min. | Unit | IEC 60068-2-38
AS | +0.7 | 0,7 | ag | 10 cvcles
AP, | +0,5 | -0,5 | dB
8 Resistance to EO test 25 °C Max. | Min. | Unit | IEC 60068-2-20, test Tb,
soldering heat AS 407 |-07 4B method-4B 2, 350 °C 3,5 s
AP, | +0,5 | -0,5 | dB
9 Thermal shock EO\test 25 °C Max. | Min. | Unit | IEC 61300-2-47
AS +07 | -07| dB delta temperature 100 °C
AP, | 40,5 | -0,5 | dB
10 || Fast temperature EO test Max. | Min. | Unit | IEC 60749-25
cycle 500 cycles o o o — lower soak temperature -4 °C,
0°C,25°C,70°C AS +0.7 0.7 dB upper soak temperature +85 °C,
AP, | +0,5 | -0,5 | dB 500 cycles
11 Fast-temperature EO test Max Min Unit | As test 10, further 500 cycles
oyele 1 000 cycles 0°Cc-25°C 70 °C AS 0 7 07 aR
AP, | 40,5 | -0,5 | dB
12 | High temperature EO test 25 °C Max. | Min. | Unit | 70 °C,Fo=AFop +5-%V5p)
endurance 500 h
AS | +0,7 | -0,7 | dB | y_ at maximum operating
AP, | +0,5 | -0,5 | dB voltage (refer to Table 2)
13 | High temperature EO test Max. | Min. | Unit | As test 12, further 500 h
endurance 1 000 h 0°C, 25 °C, 70 °C AS | +0,7 | -0,7 | dB
AP, | +0,5 | -0,5 | dB
14 | High temperature EO test Max. | Min. | Unit | As test 13, further 1 000 h
endurance 2 000 h 0°C, 25 °C, 70 °C AS +0,7 | -0,7 | dB
AP, | +0,5 | -0,5 | dB
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No. Test Requirements? Test methods and conditions

15 | High temperature EO test As test 14, further 3 000 h
endurance 5 000 h 0°C, 25 °C, 70 °C Information only

16 | Cold storage 500 h EO test 25 °C Max. | Min. | Unit | -40 °C

AS | +0,7 | -0,7 | dB
AP, | +0,5 | -0,5 | dB

17 | Cold storage 1 000 h | EO test Max. | Min. | Unit | As test 16, further 500 h
0°C, 25°C,70°C AS +0,7 | -0,7 | dB
AP +0,5 | -0,5 | dB

18 || Cold storage 2 000 h | EO test Max. | Min. | Unit | As test 17, further 1 000-h
0°C,25°C,70°C AS +0,7 | -0,7 | dB
AP, | 40,5 | -0,5 | dB

19 || Damp heat 168 h EO test 25 °C Max. | Min. | Unit | IEC 6006842}78
AS +07 | -0,7 | dB 40°C/95% RH

Foe =Ko +5%Fop)
AP, +0,5 | -0,5 | dB . .
v hat maximum operating
voltage (refer to Table 2)
20 || Damp heat 500 h EO test 25 °C Max. | Min. | Unity| As test 19, further 332 h
AS +0,7 | -0,7 \'dB
AP, +0,5 | -0/5)| dB
21 || Damp heat 1 000 h EO test 25 °C Max< [YMin. | Unit | As test 20, further 500 h
AS +0,7 | -0,7 | dB
AP, +0,5 | -0,5 | dB
22 || Damp heat 1 344 h EO test Max. | Min. | Unit | As test 21, further 344 h

0°C,25°C,70°C_\ AS | +0,7 | -0,7 | dB
AP, | +0,5 | -0,5 | dB

O
Tl

pr tests 1 to 22, except for tests 4ahd 15, pre- and post-test values of receiver sensitivity (S) and optical
Litput power (P,) shall meet the characterization test limits specified in Table 5 and Table 6.

[e]

6 Environmental specifications

6.1 | General safety

All transceivérs meeting this document shall conform to IEC 60950-1:2004.

6.2 | Kaser 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 IEC 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.

6.3 Electromagnetic emission

Products defined in this document shall comply with IEC 60938-1 for the limitation of
electromagnetic interference.
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Annex A
(normative)

Sample size, sequencing and grouping requirements

Table A.1 shows sample size, sequencing and grouping requirements.

Table A.1 — Sample size, sequencing and grouping requirements

Test Sample size Source

0 Initial testing 95 New

1 Solderability 11 Test 0
2 Connector mate/demate 11 Test
3 ESD 6 Test 2
4 Flammability 5 Test 2
5 Mechanical shock 11 Test 0
6 Vibration i1 Test 5
7 Cyclic moisture 11 Test 0
8 Resistance to solder heat 11 Test 7
9 Thermal shock 11 Test 8
10 Fast temperature cycle 500 cycles 11 Test 0
11 Fast temperature cycle 1 000 cycles 11 Test 10
12 High temperature endurance 500\h 25 Test 0
13 High temperature endurancé~1 000 h 25 Test 12
14 High temperature endurahce 2 000 h 25 Test 13
15 High temperature endurance 5 000 h 25 Test 14
16 Cold storage 500,h 11 Test 0
17 Cold storage.1 000 h 11 Test 16
18 Cold storage 2 000 h 11 Test 17
19 Damp’heat 168 h 11 Test 0
20 Damp heat 500 h 11 Test 19
21 Damp heat 1 000 h 11 Test 20
22 Damp heat 1 344 h 11 Test 21

The tests of Table A.1 are each intended to be performed individually and in parallel on products,
although products from a previous test may be used if desired. Mechanical tests may also be
carried out on parts of an identical build or structure but intended for use at different bit rates.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 4: 1 300 nm fibre optic transceivers
for Gigabit Ethernet application

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comy

all
co
in

national electrotechnical committees (IEC National Committees). The object of IEC is to pramete interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications; Technical Rq

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IECYPublication(s)").

pr

bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded

may participate in this preparatory work. International, governmental and non-governmental organizations |

wi
St

h the IEC also participate in this preparation. IEC collaborates closely with.the, International Organizat
hndardization (ISO) in accordance with conditions determined by agreement(between the two organizati

The formal decisions or agreements of IEC on technical matters express; as/nearly as possible, an interna

co
int
IE

hsensus of opinion on the relevant subjects since each technical\cemmittee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for intern@tional use and are accepted by IEC N{§

Cdmmittees in that sense. While all reasonable efforts are madé to ensure that the technical content
Publications is accurate, IEC cannot be held responsiblé for the way in which they are used or fg

mi

In

Sinterpretation by any end user.

order to promote international uniformity, IEC Natiognal Committees undertake to apply IEC Publid

tragnsparently to the maximum extent possible in their @ational and regional publications. Any divergence be

an

IE
as
se

IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the

C itself does not provide any attestation of\conformity. Independent certification bodies provide conf
Eessment services and, in some areas, ;access to |IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or.its)directors, employees, servants or agents including individual exper
megmbers of its technical committées and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees

ex

benses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othg

Publications.

At

ention is drawn t¢ the Normative references cited in this publication. Use of the referenced publicati

indispensable for the ,Correct application of this publication.

At
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ention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of

ghts. IEC shall’not be held responsible for identifying any or all such patent rights.
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T‘,2149-4 has been prepared by subcommittee 86C: Fibre optic systems and active deV

téchnical committee 86: Fibre optics. It is an International Standard.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision.

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

edition:

a) the normative references are updated;

b) the condition "for short periods" in 4.1 is removed;

c) the absolute limiting rating for soldering temperature in Table 1 is modified;

d) the maximal optical output power (multimode fibre) in Table 4 is increased from -3,5 dBm

to -3 dBm, to align value with the referenced document;
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e) a note is added to Table 7 to clarify that out-of-specification products are not allowed to

P

ass the performance tests.

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

Draft Report on voting

86C/1800/CDV 86C/1826/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The |

This
acco
at w
desc

A list
comf

The
stabi
spec
e rg
° W
o g

o a

anguage used for the development of this International Standard is English.

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava

ibed in greater detail at www.iec.ch/publications.

onents and devices — Performance standards, can be found on the IEC website.

document was drafted in accordance with ISO/IEC Directives, Part 2, and) developgd in

jlable

vw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are

of all parts of the IEC 62149 series, published under the general title Fibre optic gctive

ommittee has decided that the contents of this documeént will remain unchanged unfjil the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

b the
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INTRODUCTION

Fibre optic transceivers are used to convert electrical signals into optical signals and vice versa.
This document specifies performance standards for 1 300 nm fibre optic transceivers for Gigabit
Ethernet application. The ISO/IEC/IEEE 8802-3 Gigabit Ethernet standard is used as the basis
for determining the optical characteristics of the transceiver, which operates at a line rate of
1,25 Gbit/s.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 4: 1 300 nm fibre optic transceivers
for Gigabit Ethernet application

1 Scope

2022

This part of IEC 62149 defines performance specifications for 1 300 nm fibre optic transc
modules used for the ISO/IEC/IEEE 8802-3 Gigabit Ethernet application. This “docu
contgins definitions for product performance requirements as well as a serigs of testq
meagurements, for which clearly defined conditions, severities and pass/fail criteria
provided. The tests are intended to be run on a "once-off" basis to prove any product’s g
to salisfy the performance standard’s requirements.

A prqduct that has been shown to meet all the requirements of a perfermance standard ca
decldred as complying with the performance standard but will then be controlled by a q
assufance/quality conformance program.

2 Normative references

The following documents are referred to in the textin.such a way that some or all of their co
constitutes requirements of this document. For dated references, only the edition cited ap
For pndated references, the latest edition'Cof the referenced document (including
amendments) applies.

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

IEC 60068-2-20, Environmental-testing — Part 2-20: Tests — Test Ta and Th: Test methog
soldgrability and resistance to soldering heat of devices with leads

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

IEC §0068-2-38, «Environmental testing — Part 2-38: Tests — Test Z/AD: Comp
temperature/humidity cyclic test

IEC §0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady

eiver
ment
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are
bility
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ntent
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Temperature cycling

IEC 60749-26, Semiconductor devices — Mechanical and climatic test methods — Part 26:

Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)

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

IEC 60938-1, Fixed inductors for electromagnetic interference suppression — Part 1: Ge
specification

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

neric


https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

IEC 62149-4:2022 © |EC 2022 -7-

IEC 61300-2-47, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-47: Tests — Thermal shocks

ISO/IEC/IEEE 8802-3:2021, Telecommunications and exchange between information
technology systems — Requirements for local and metropolitan area networks — Part 3: Standard
for Ethernet

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

No tgrms and definitions are listed in this document.

ISO Ind IEC maintain terminology databases for use in standardization atythe follgwing
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
¢ 130 Online browsing platform: available at https://www.iso.org/obp
3.2 | Symbols

E, extinction ratio

m data input current — high

I data input current — low

Tout output current

P, alarm off level

Py alarm on level

P, optical output power

Popt optical input power

Ry data output load

S receiver sensitivity

Tamb ambient operating temperature

D transmit\disable function

T; optical output fall time

T, optical output rise time

Tstg storage temperature

Vee supply voltage

Vin—Vse  data input voltage — high

Vi—Vs  datainput voltage — low
Vaom nominal operating voltage
Von alarm output high voltage

Von — Vee data output voltage — high

Vol alarm output low voltage
Vor— Vee  data output voltage — low

Vop transmitter differential input voltage swing
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AP, optical output power change from pre-test value to post-test value
AS receiver sensitivity change from pre-test value to post-test value
AL spectral width (RMS)

Jce central wavelength

3.3 Abbreviated terms

BER bit error ratio

ECL emitter-coupled logic

EO electro-optical

ESD electrostatic discharge

HBM human body model

LVTTL low voltage transistor-transistor logic
NRZ non-return-to-zero

PECL pseudo emitter-coupled logic
PRB$ pseudo random bit sequence
RH relative humidity

SD signal detect

TTL transistor-transistor logic

TTL/CMOS transistor-transistor logic/complementary metal-oxide-semiconductor
4 PRroduct parameters

4.1 | Absolute limiting ratings

Absojute limiting (maximum and/or minimum) ratings, as shown in Table 1, imply that no
catadtrophic damage will occur if the\product is subjected to these ratings, provided [each
limitihg parameter is in isolationxand all other parameters have values within the ng¢rmal
perfdrmance parameters. It should not be assumed that limiting values of more thanl one
parafneter can be applied at, any“one time.

Table 1 — Absolute limiting ratings

Parameter Symbol or Minimum Maximum Unit
abbreviated
term

Stordge temperature Tgiq -40 +85 °C
Ambient/operating temperature Tomb -10 +80 °C
Lead'sofdering-temperature +266 =C
(minimum distance to case specified) (for 10 s)
Output current Iyt 0 50 mA
Data input voltage -0,5 Vee \%
Transmitter differential input voltage swing Voo 0,30 1,40 \%
Supply voltage @ -0,5 Viom ¥ 40 % \Y
Relative humidity ® RH 5 85 %

a8 Nominal operating voltages (¥, )

of 5V and 3,3 V apply.

b No condensation allowed.
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4.2

The parameters for the operating environment are shown in Table 2.

Operating environment

Table 2 — Operating environment

Parameter Symbol or Minimum Maximum Unit
abbreviated
term
Supply voltage 2@ Vee Viom = 9 % Voom 5 % \%
Ambient operating temperature — 0 70 °C
Relatjve humidity P RH 5 85 %

br a nominal operating voltage (V.
hd the maximum value is 3,45 V.

b condensation allowed.

nom

) of 5 V. For 3,3 V nominal operating voltage, the minimum.value is 315 V

4.3 | Functional specification
The gpecifications in Table 3 and Table 4 describe the functionaltequirements required to meet
the I$O/IEC/IEEE 8802-3 PHY specifications.
Table 3 — Receiver section: functional specification
Parameter Symbol Minimum Maximum Unit

Recejver sensitivity 2 S -19 dBm
Maximum optical input power -3 dBm
Optigal return loss 12 dB
Alarng on level f Py -45 -20 dgm
Alarnj off level f P, -19 dBm
Hystgresis 0,5 4,0 dB
Alarnp response time 600 us
Alarm output high voltage (option-1) ° Von -1.1 -0,8

Alarnm output low voltage (option 1) © Vol -2,0 -1,6

Alarnp output high voltag€ (option 2) © Von 2 Vee

Alarn output low'voltage (option 2) © Vol 0 0,8

Data joutputweltage — low ¢ Voi= Vee -1,950 -1,620

Data joufput voltage — high ¢ Von= Ve -1,045 -0,740

Data output load © 9 Ry 50 2

NOTE Refer to Table 2 for operating environment.

¢ 0

utputs terminated to ¥, — 2 V.

9 Basic value.

These voltages are measured with respect to V.

¢ OQutputs compatible with TTL and LVTTL inputs.
4 Qutputs compatible with 10K, 10KH, 100K ECL and PECL inputs.

Alarm triggered when receive sensitivity is below that specified. Hysteresis value specified as P, - P

a8 Minimum sensitivity and saturation levels for 1E-12 BER measured with a 9 dB extinction ratio source and
(27 — 1) PRBS test signal.
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Table 4 — Transmitter section: functional specification

Parameter Symbol Minimum Maximum Unit
Central wavelength e 1270 1 355 nm
Spectral width (RMS) AL 4 nm
Optical output power (single-mode fibre) 2 P, -11,0 -3,0 dBm
Optical output power (multimode fibre) 2 € P, -11,5 -3,0 dBm
Extinction ratio E, 9 dB
Opticatoutput Tise tme (20 % — 80 %) © y 0726 1S
Optidal output fall time (80 % — 20 %) © T; 0,26 hs
Outplit eye P
Trangmit disable function (optional) d TD
Datalinput current — low I -350 A
Data|input current — high Ly, 350 HA
Data finput voltage — low ¢ Vi=Vee -1,810 -1,475 v
Data [input voltage — high ¢ Vin= Vee -17165 -0,880 v
Trangmitter differential input voltage swing Voo 0,3 NV

NOTE Refer to Table 2 for operating environment.

utput eye is power coupled into a single-mode fibre, 62;5/125 multimode fibre, or 50/125 multimode fibre.
pbmpliant with ISO/IEC/IEEE 8802-3.
pmpatible with 10K, 10KH, 100K ECL, and PECLssignals.

0
C
C
d  Opptional transmit disable function. Normal TTL\function. Transmitter output enabled with no signal pregsent.
With logic "high" input, transmitter output is disabled.
M

easured at the output of a mode conditioning patchcord as specified in ISO/IEC/IEEE 8802-3:2021, 38.11.4.

4.4 | Diagrams

The diagrams in Figurest-and Figure 2 are representative examples for the receiver section and
transmitter section.

PIN preamplifier
Limiting
amplifier Buffer
Low O DATA put
nn pase AN N N
HH filter O DATA out
Linear
amplifier
Level detector >———0 SD
IEC

Figure 1 — Receiver section schematic
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KKZS \;‘Z Rear facet
DATA Laser monitor
photodiode
ECL Laser
DATA INPUT modulator
T 4 Laser bias
> driver
A
Laser bias
control
IEC
Figure 2 — Transmitter section schematic
4.5 | Labelling
It is recommended that each transceiver (and supporting. documentation) be labelled

n a

been
ams.

manner visible to the user with at least the following data:

a) this document reference, including variant type;

b) applicable safety warnings.

Labelling requirements for class 1 lasers are'@iven in the laser safety standards refergnced
in 6.2.

5 Testing

5.1 | General

Initia] characterization and qualification shall be undertaken when a build standard has
completed and frozen.‘Qualification maintenance is carried using periodic testing progi
Test conditions for all\tests unless otherwise stated are 25 °C + 2 °C.

5.2 | Characterization testing

Charpcterization shall be carried out on at least 20 products taken from at least three diff

mand

facturing lots. The test and test limits are given in Table 5 and Table 6.

erent
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Table 5 — Transmitter section characterization tests

Test limit Test limit .
o a
Parameter Test conditions minimum maximum Unit
) . . 7 .
Optical output S|ng|e-rr_10de fibre, PRBS 2 — 1 at 1,25 Gbit/s -11,0 -3,0 dBm
power modulation
Centre wavelength PRBS 27 — 1 at 1,25 Gbit/s modulation 1270 1355 nm
Spectral width PRBS 27 — 1 at 1,25 Gbit/s modulation 4 nm
Extinction ratio 250 Mbit/s square wave 9 dB
PRBS 27 _ 1 ot 1")‘: Ghit/s modulation
Eye mask test No hits No hits
ISO/IEC/IEEE 8802-3:2021, 38.6.5
Relatlve intensity |50, 1c/IEEE 8802-3:2021, 38.6.4 -120 dB/Hz
noise| (RIN)
Rise fnd fall time 20 % to 80 % 0,26 n

a A
0

m

nom

minimum of 20 devices to be measured at 7, of 0 °C, 25 °C, and 70 °C £ 2 °C and with V__ set at minimum
erating voltage, at nominal operating voltage (¥__ ), and at maximal operating voltage. Refer to Tablg 2 for
nimum and maximum operating voltages.

Table 6 — Receiver section characterization tests

[e]

berating voltage, at-naminal operating voltage (V.
inimum and maximum operating voltages.

nom

Parameter Test conditions? -rrnﬁf‘t"::‘r: r-[;sxtnlrllr:r: Unjt
Sensijtivity PRBS modulation NRZ at 1,25 Gbit/s assiming 19 dBh
at 1E+12 BER 9 dB extinction ratio source
Alarm level high TTL/CMOS compatible logic level-+1"

Alarnp level low TTL/CMOS compatible logic level "0"
Alarmh on threshold PRBS modulation NRZ at4,25 Gbit/s assuming -200 dBh

9 dB extinction ratio source ’

. PRBS modulation NRZ at 1,25 Gbit/s assuming

Alarm hysteresis 9 dB extinction ratio source 0.5 4 dg
Maximum input Popy et to 72,4vdBm gate for 3 s using 9 dB 3
error extinction, ratio source
@ Alminimum of 20 deviceSito'be measured at 7, of 0 °C, 25 °C, and 70 °C £ 2 °C and with V__ set at minjmum

), and at maximal operating voltage. Refer to Table|2 for

5.3
5.3.1

Performance testing

Sequence of testing

Performance testing is undertaken when characterization testing is complete.

5.3.2

Sample size, sequencing and groupings

The performance test plan is given in Table 7 and the sample sizes, sequencing and grouping
to be used for the tests are as defined in Annex A. Samples may either be a new product or
sourced from a previous test.

A total of 96 products (95 + 1 control) are required for performance testing. Control devices are
used to determine measurement repeatability.
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Table 7 — Performance test plan

No. Test Requirements? Test methods and conditions
0 Full EO testing per Meets specification Tests carried out at 0 °C,
characterization test 25 °C, 70 °C
requirements
1 Solderability EO test 25 °C Max. | Min. | Unit | IEC 60068-2-20
AS +0,7 | -0,7 | dB | Steam ageing not required
Visual inspection AP, +0,5 | -0,5 dB
2 Connle.ctor EO test 25 °C Max. | Min. | Unit | 500 cyc}le;.‘ Clean and measure
TTaterdenTate AS 707 | 07| dB g;::e;“cuo:#:c?ovrwy 50TyTtes.
AP, | 40,5 | -0,5 | dB
3 ESD EO test Max. | Min. | Unit | IEC 60749-26, niethod HBM
0°C,25°C,70°C AS +0,7 | -0,7 | dB S0V
AP, | 40,5 | -0,5 | dB
Flammability Class 'dL94-V
Mechanical shock EO test 25 °C Max. | Min. | Unit | IEC"60068-2-27
AS | +07 | -07 | dB ggro;))gsm/sz, 1,0 ms, 5 timgs
AP, | 40,5 | -0,5 |{dB
6 Vibration EO test Max. | Min<\ Unit | IEC 60068-2-6
0°C,25°C,70°C | as | +0,7 [%0,7 | aB iorgir’:‘f:r’ ol Eoroles ph
AP, | +05Y-0,5 | dB |axis
7 Cyclic moisture EO test 25 °C Max. | Min. | Unit | IEC 60068-2-38
s>, | +0,7 | -0,7 | ap |10 cycles
AP, | 40,5 | -0,5 | dB
8 Resistance to EO test 25 °C Max. | Min. | Unit | IEC 60068-2-20, test Tb,
soldering heat AS 407 |-07| dB method 2, 350 °C 3,5 s
AP, | 40,5 | -0,5 | dB
9 Thermal shock EOtest25 °C Max. | Min. | Unit | IEC 61300-2-47
AS +07 | -07| dB delta temperature 100 °C
AP, | 40,5 | -0,5 | dB
10 || Fast temperature EO test Max. | Min. | Unit | IEC 60749-25
ovle 900 IR 00,257, 70°C a5 | vo7 |07 | am | ver ok temmerture 41
AP, | +0,5 | -0,5 | dB 500 cycles
11 Fast-temperature EO test Max. | Min. | Unit | As test 10, further 500 cycles
@ycle1 000 cycles 14 o5 25°c,70°C [ as | +0,7 | -07 | dB
AP, 1 +0,5-0,5] dB
12 | High temperature EO test 25 °C Max. | Min. | Unit | 70 °C, V. at maximum
endurance 500 h AS | +0,7 | -0,7 | dB |operating voltage (refer to
Table 2)
AP, | 40,5 | -0,5 | dB
13 | High temperature EO test Max. | Min. | Unit | As test 12, further 500 h
endurance 1 000 h 0°C, 25°C, 70 °C AS +0,7 | -0,7 | dB
AP, | 40,5 | -0,5 | dB
14 | High temperature EO test Max. | Min. | Unit | As test 13, further 1 000 h
endurance 2 000 h 0°C, 25 °C, 70 °C AS | +0,7 | -0,7 | dB
AP +0,5 | -0,5 | dB
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No. Test Requirements? Test methods and conditions

15 | High temperature EO test As test 14, further 3 000 h
endurance 5 000 h 0°C, 25 °C, 70 °C Information only

16 | Cold storage 500 h EO test 25 °C Max. | Min. | Unit | -40 °C

AS | +0,7 | -0,7 | dB
AP, | +0,5 | -0,5 | dB

17 | Cold storage 1 000 h | EO test Max. | Min. | Unit | As test 16, further 500 h
0°C, 25°C,70°C AS +0,7 | -0,7 | dB
AP +0,5 | -0,5 | dB

18 || Cold storage 2 000 h | EO test Max. | Min. | Unit | As test 17, further 1 000-h
0°C,25°C,70°C AS +0,7 | -0,7 | dB
AP, | 40,5 | -0,5 | dB

19 || Damp heat 168 h EO test 25 °C Max. | Min. | Unit | IEC 6006842}78

As | +0,7 [-0,7 | dB [40°C/9%% RH .
V.. attmaximum operating

AP, | +0,5 | -0,5 | dB | yoltage (refer to Table 2)

20 || Damp heat 500 h EO test 25 °C Max. | Min. | Unit ~Asstest 19, further 332 h
AS +0,7 | -0,7 | dB
AP, +0,5 | -0,5 N'dB

21 || Damp heat 1 000 h EO test 25 °C Max. | Min.| Unit | As test 20, further 500 h
AS +0,7{[y0,7 | dB
AP, | £0,6 | -0,5 | dB

22 || Damp heat 1 344 h EO test Max. | Min. | Unit | As test 21, further 344 h
0°C, 25°C, 70 °C AS +0,7 | -0,7 | dB
AP, +0,5 | -0,5 | dB

O
-n

pr tests 1 to 22, except for tests 4 and_15, pre- and post-test values of receiver sensitivity (S) and optical
itput power (P,) shall meet the charagterization test limits specified in Table 5 and Table 6.

[e)

6 Environmental specifications

6.1 | General safety,

All transceivers-meeting this document shall conform to IEC 60950-1.

6.2 | Lasersafety

Fibreg 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 IEC 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.

6.3 Electromagnetic emission

Products defined in this document shall comply with IEC 60938-1 for the limitation of
electromagnetic interference.
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Annex A
(normative)

Sample size, sequencing and grouping requirements

Table A.1 shows sample size, sequencing and grouping requirements.

Table A.1 — Sample size, sequencing and grouping requirements

Test Sample size Source

0 Initial testing 95 New

1 Solderability 11 Test 0
2 Connector mate/demate 11 Test
3 ESD 6 Test 2
4 Flammability 5 Test 2
5 Mechanical shock 11 Test 0
6 Vibration i1 Test 5
7 Cyclic moisture 11 Test 0
8 Resistance to solder heat 11 Test 7
9 Thermal shock 11 Test 8
10 Fast temperature cycle 500 cycles 11 Test 0
11 Fast temperature cycle 1 000 cycles 11 Test 10
12 High temperature endurance 500\h 25 Test 0
13 High temperature endurancé~4 000 h 25 Test 12
14 High temperature endurahce 2 000 h 25 Test 13
15 High temperature endurance 5 000 h 25 Test 14
16 Cold storage 500,h 11 Test 0
17 Cold storage.1 000 h 11 Test 16
18 Cold storage 2 000 h 11 Test 17
19 Damp’heat 168 h 11 Test 0
20 Damp heat 500 h 11 Test 19
21 Damp heat 1 000 h 11 Test 20
22 Damp heat 1 344 h 11 Test 21

The tests of Table A.1 are each intended to be performed individually and in parallel on products,
although products from a previous test may be used if desired. Mechanical tests may also be
carried out on parts of an identical build or structure but intended for use at different bit rates.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCE -

Partie 4: Emetteurs-récepteurs fibroniques de 1 300 nm
pour application Gigabit Ethernet
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Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC|a pour objet de
oriser la coopération internationale pour toutes les questions de normalisation dans-les domaings de
ectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internationales,

5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles”au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiéepa-des comités d'étud
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tr

copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
popgsible, un accord international sur les sujets étudiés, étant donné quée.les Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.
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réflérencées-est obligatoire pour une application correcte de la présente publication.

L'g

lvaux desquels tout Comité national intéressé par le sujet traité peut Iparticiper. Les organis
rnationales, gouvernementales et non gouvernementales, en liaison avec I'|[EC, participent égaleme
aux. L’'IEC collabore étroitement avec I'Organisation Internationale de{Normalisation (ISO), selo|

Publications de I'lEC se présentent sous la forme de récommandations internationales et sont ag
mme telles par les Comités nationaux de I'IlEC. Tous le§ efforts raisonnables sont entrepris afin qud
ssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en-est faite par un quelconque utilisateur final.

sure possible, a appliquer de fagon transparente.les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation,de conformité et, dans certains secteurs, accédent aux marqu
hformité de 'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité ne deit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit quilui est accordé.

ttention«est/attirée sur les références normatives citées dans cette publication. L'utilisation de publid

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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its.de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 62149-4 a été établie par le sous-comité 86C: Systemes et dispositifs actifs a fibres
optiques, du comité d'études 86 de I'lEC: Fibres optiques. Il s'agit d'une Norme internationale.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2010. Cette édition
constitue une révision technique.

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

a) mise a jour des références normatives;

b) suppression de la condition "pour de courtes périodes" au 4.1;

c) modification des valeurs limites absolues pour la température de brasage au Tableau 1;
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augmentation de la puissance de sortie optique maximale (fibre multimodale) du Tableau 4,

de -3,5 dBm a -3 dBm, afin d’aligner la valeur par rapport au document de référence

ajout d’'une note au Tableau 7, pour clarifier le fait que les produits non conformes a la

spécification ne sont pas autorisés a réussir les essais de performance.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
86C/1800/CDV 86C/1826/RVC

Le rdpport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a son approbation.
La lahgue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ced

Une liste de toutes les parties de la série IEC 62149, publiées soUs le titre général Compo
et dis

Le cd

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été developpé selon les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément [EC, disponibles
WWW

Sous

iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC|sont décrits plus en détail sous www.iec.ch/publications/.

sants

positifs actifs fibroniques — Normes de performance, se trouve sur le site web de I'lEC.

mité a décidé que le contenu de ce document ne §era pas modifié avant la date de stabilité

indiguée sur le site web de I'lEC sous webstore.iec.Cli dans les données relatives au document

rechgrché. A cette date, le document sera

reconduit,
stipprime,
remplacé par une édition révisée, .ou

amendé.
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INTRODUCTION

Les émetteurs-récepteurs fibroniques sont utilisés pour convertir les signaux électriques en
signaux optiques et vice versa. Le présent document spécifie les normes de performance pour
les émetteurs-récepteurs fibroniques de 1 300 nm pour application Gigabit Ethernet. La norme
Gigabit Ethernet ISO/IEC/IEEE 8802-3 est utilisée comme base pour déterminer les
caractéristiques optiques de I'émetteur-récepteur, qui fonctionne a une vitesse de 1,25 Gbit/s.
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COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCE -

Partie 4: Emetteurs-récepteurs fibroniques de 1 300 nm
pour application Gigabit Ethernet

1 Domaine d’application

La présente partie de I'lEC 62149 définit les spécifications de performance pour les modules
d'émetteur-récepteur fibroniques de 1 300 nm utilisés pour l'application GigabitnEthern¢t de
I'ISOfIEC/IEEE 8802-3. Ce document contient des définitions des exigences de performance
de produit ainsi qu'une série d'essais et de mesures, pour lesquels des conditions, sévérités et
critérles de réussite/d’échec clairement définis sont fournis. Chaque essali,est destiné g étre
effecfué une seule fois pour prouver la capacité des produits a satisfaire” aux exigences des
normees de performance.

Un produit dont la conformité a toutes les exigences d’'une morme de performance a été
démgntrée peut étre déclaré conforme a la norme de performafice, mais il sera ensuite controlé
selor] un programme d’assurance de la qualité/de conformité de la qualité.

2 Références normatives

Les documents suivants sont cités dans le texte‘de sorte qu’ils constituent, pour tout ou partie
de lqur contenu, des exigences du présent‘document. Pour les références datées, $eule
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'environdement — Partie 2-6: Essais — Essai Fc: Vibrdtions
(sinupoidales)

IEC 60068-2-20, Essais d'environnement — Partie 2-20: Essais — Essais Ta et Th: MétHodes
d'esdai de la brasabilité.et.de la résistance a la chaleur de brasage des dispositifs a broches

IEC 60068-2-27, Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide: Chocls

IEC $0068-2¢38; Essais d'environnement — Partie 2-38: Essais — Essai Z/AD: Essai cydlique
compositesde température et d’humidité

IEC 60068-2-78, Essais d'environnement — Partie 2-78: Essais — Essai Cab: Chaleur huinide,
essai continu

IEC 60749-25, Dispositifs a semiconducteurs — Méthodes d'essais mécaniques et climatiques
— Partie 25: Cycles de température

IEC 60749-26, Dispositifs a semiconducteurs — Méthodes d'essais mécaniques et climatiques —
Partie 26: Essai de sensibilité aux décharges électrostatiques (DES) — Modéle du corps humain
(HBM)

IEC 60825-1, Sécurité des appareils a laser — Partie 1: Classification des matériels et exigences

IEC 60938-1, Inductances fixes d’antiparasitage — Partie 1: Spécification générique
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IEC 60950-1, Matériels de traitement de l'information — Sécurité — Partie 1: Exigences
générales

IEC 61300-2-47, Dispositifs d'interconnexion et composants passifs fibroniques — Procédures
fondamentales d'essais et de mesures — Partie 2-47: Essais — Chocs thermiques

ISO/IEC/IEEE 8802-3:2021, Telecommunications and exchange between information
technology systems — Requirements for local and metropolitan area networks — Part 3: Standard
for Ethernet (disponible en anglais seulement)

3 Termes, définitions, symboles et abréviations

3.1 Termes et définitions

Aucun terme n'est défini dans le présent document.

L'ISQ et I'lEC tiennent & jour des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedialorg/

e |30 Online browsing platform: disponible a I'adresse http://wWww.iso.org/obp

3.2 | Symboles

E, rapport d’extinction

I courant d'entrée de données — haut
I courant d'entrée de données — bas
Tout courant de sortie

P, niveau de disparition d’alarme

Py niveau d'alarme en marche

P, puissance de sortieloptique

Popt puissance d’entrée optique

Ry charge de/sortie de données

S sensibilité du récepteur

Tamb temperature de fonctionnement ambiante
D fonction d'incapacité d'émission

T; temps de descente de sortie optique
T, temps de montée de sortie optique
Tstg température de stockage

Vee tension d’alimentation

Vin— Ve  tension d'entrée de données — haute

Vi— Ve  tension d'entrée de données — basse
Voom tension de fonctionnement nominale
Von haute tension de sortie d’alarme

Voh — Vec  tension de sortie de données — haute

ol basse tension de sortie d’alarme
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Vor— Vee  tension de sortie de données — basse

Vop excursion de la tension d'entrée différentielle de I'émetteur

AP, variation de la puissance de sortie optique, de la valeur d’avant essai a la valeur
d’aprés essai

AS variation de la sensibilité du récepteur, de la valeur d’avant essai a la valeur d’apres
essai

AL largeur spectrale (valeur efficace)

Ace longueur d'onde centrale

3.3 | Abréviations

BER (bit error ratio) taux d’erreur binaire

ECL (emitter-coupled logic) logique couplée a I'émetteur

EO électro-optique

DES décharge électrostatique

HBM (human body model) modéle du corps humain

LVTTL (low voltage transistor-transistor logic) logique transistorstransistor a basse tefpsion

NRZ non-retour a zéro

PECL (pseudo emitter-coupled logic) logique couplée au*pseudo-émetteur

PRB$ (pseudo random bit sequence) séquence binaire pseudo-aléatoire

HR humidité relative

SD (signal detect) détection du signal

TTL (transistor-transistor logic) logiquegtransistor-transistor

TTL/CMOS (transistor-transistor logic/complementary metal-oxide-semiconductor) logique
transistor-transistor/métal-oxyde-semiconducteur complémentaire

4 PRarameétres relatifs au produit

4.1 | Valeurs limites absolues

Les yaleurs limites (maximales et/ou minimales) absolues, telles que présentées dans le

Tablgau 1, impliquent{qu*aucun dommage catastrophique n'a lieu si le produit est soumis & ces

valedrs limites, a condition que chaque parameétre limite soit en isolement et que tous les autres

parameétres possedent des valeurs dans les paramétres de performance normale. Il convient

de n;:pas présumer que les valeurs limites de plus d'un paramétre puissent étre appliquéé¢s en

une

is.
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Tableau 1 — Valeurs limites absolues

Parametre Symbole ou Minimum Maximum Unité
abréviation

Température de stockage TStg -40 +85 °C
Température de fonctionnement ambiante Tomb -10 +80 °C
Température de brasage au plomb +260 °C
(distance minimale par rapport au boitier spécifiée) (pendant 10 s)
Courant de sortie Iyt 0 50 mA
Tens|on d'entrée de données -0,5 Vee \
Excufsion de la tension d'entrée différentielle de Vop 0,30 1,40 \
I’émetteur
Tens|on d'alimentation @ -0,5 Viom T 40.% \!
Humidité relative ° HR 5 85 9

a8 Les tensions de fonctionnement nominales (Vrom

b Phs de condensation autorisée.

) de 5V et de 3,3 V s'appliquent.

4.2 Environnement de fonctionnement

Les parametres relatifs a I'’environnement de fonctionnement sont présentés dans le Tablepu 2.

Tableau 2 — Environnement'de fonctionnement

Paramétre Symbole ou Minimum Maximum Un|té
abréviation
Tens|on d'alimentation @ Vee Viom =9 % Viom ¥ 9 % \
Tempgérature de fonctionnement ambiante Tamb 0 70 °¢
Humidité relative ? HR 5 85 9

b Phs de condensation 4utorisée.

@  Ppur une tension de fonctionnenient nominale (V.

nom

3J3 V, la valeur minimale est de 3,15 V et la valeur maximale est de 3,45 V.

) de 5 V. Pour une tension de fonctionnement nomingle de

4.3 | Spécification fonctionnelle

Les

spécifications présentées dans le Tableau 3 et le Tableau 4 décrivent les exiggnces
fonctjonnelles exigées pour satisfaire aux spécifications PHY de I'lSO/IEC/IEEE 8802-3.



https://iecnorm.com/api/?name=a4ebd07383a62d9d7da39282d39556c5

	Redline version (English only)
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope 
	2 Normative references
	3 Terms, definitions, symbols and abbreviated terms
	3.1 Terms and definitions
	3.2 Symbols
	3.3 Abbreviated terms

	4 Product parameters
	4.1 Absolute limiting ratings
	4.2 Operating environment
	4.3 Functional specification
	4.4 Diagrams
	4.5 Labelling

	5 Testing
	5.1 General
	5.2 Characterization testing
	5.3 Performance testing
	5.3.1 Sequence of testing
	5.3.2 Sample size, sequencing and groupings


	6 Environmental specifications
	6.1 General safety
	6.2 Laser safety
	6.3 Electromagnetic emission

	Annex A (normative) Sample size, sequencing and grouping requirements
	Figure 1 – Receiver section schematic
	Figure 2 – Transmitter section schematic
	Table 1 – Absolute limiting ratings 
	Table 2 – Operating environment
	Table 3 – Receiver section: functional specification 
	Table 4 – Transmitter section: functional specification
	Table 5 – Transmitter section characterization tests
	Table 6 – Receiver section characterization tests
	Table 7 – Performance test plan
	Table A.1 – Sample size, sequencing and grouping requirements

	International Standard (Biliingual)
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope 
	2 Normative references
	3 Terms, definitions, symbols and abbreviated terms
	3.1 Terms and definitions
	3.2 Symbols
	3.3 Abbreviated terms

	4 Product parameters
	4.1 Absolute limiting ratings
	4.2 Operating environment
	4.3 Functional specification
	4.4 Diagrams
	4.5 Labelling

	5 Testing
	5.1 General
	5.2 Characterization testing
	5.3 Performance testing
	5.3.1 Sequence of testing
	5.3.2 Sample size, sequencing and groupings


	6 Environmental specifications
	6.1 General safety
	6.2 Laser safety
	6.3 Electromagnetic emission

	Annex A (normative) Sample size, sequencing and grouping requirements
	Figure 1 – Receiver section schematic
	Figure 2 – Transmitter section schematic
	Table 1 – Absolute limiting ratings 
	Table 2 – Operating environment
	Table 3 – Receiver section: functional specification 
	Table 4 – Transmitter section: functional specification
	Table 5 – Transmitter section characterization tests
	Table 6 – Receiver section characterization tests
	Table 7 – Performance test plan
	Table A.1 – Sample size, sequencing and grouping requirements

	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application 
	2 Références normatives
	3 Termes, définitions, symboles et abréviations
	3.1 Termes et définitions
	3.2 Symboles
	3.3 Abréviations

	4 Paramètres relatifs au produit
	4.1 Valeurs limites absolues
	4.2 Environnement de fonctionnement
	4.3 Spécification fonctionnelle
	4.4 Schémas
	4.5 Etiquetage

	5 Essais
	5.1 Généralités
	5.2 Essais de caractérisation
	5.3 Essais de performance
	5.3.1 Séquence d'essais
	5.3.2 Nombre, séquences et groupements d'échantillons


	6 Spécifications relatives à l’environnement
	6.1 Sécurité générale
	6.2 Sécurité du laser
	6.3 Emission électromagnétique

	Annex A (normative) Exigences relatives aux nombre, séquences et groupements d'échantillons
	Figure 1 – Schéma de section du récepteur
	Figure 2 – Schéma de section de l'émetteur
	Tableau 1 – Valeurs limites absolues 
	Tableau 2 – Environnement de fonctionnement
	Tableau 3 – Section du récepteur: spécification fonctionnelle 
	Tableau 4 – Section de l'émetteur: spécification fonctionnelle
	Tableau 5 – Essais de caractérisation de la section d'émetteur
	Tableau 6 – Essais de caractérisation de la section du récepteur
	Tableau 7 – Plan d'essais de performance
	Tableau A.1 – Exigences relatives aux nombre, séquences et groupements d'échantillons




[image: Description: bloc 40 original light backlight]

IEC 62149-4



Edition 3.0 2022-12

REDLINE VERSION

INTERNATIONAL
STANDARD



Fibre optic active components and devices – Performance standards –

Part 4: 1 300 nm fibre optic transceivers for Gigabit Ethernet application 



IEC 62149-42022-12 RLV(en)



®







			[image: Description: D08643VZ][image: Description: D08643VZ]



	THIS PUBLICATION IS COPYRIGHT PROTECTED

	Copyright © 2022 IEC, Geneva, Switzerland 



All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or your local IEC member National Committee for further information.



IEC Secretariat	Tel.: +41 22 919 02 11

3, rue de Varembé	info@iec.ch

CH-1211 Geneva 20	www.iec.ch

Switzerland







About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes International Standards for all electrical, electronic and related technologies.



About IEC publications 

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the latest edition, a corrigendum or an amendment might have been published.







IEC publications search - webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a variety of criteria (reference number, text, technical committee, …). It also gives information on projects, replaced and withdrawn publications.



IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published details all new publications released. Available online and once a month by email. 



IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need further assistance, please contact the Customer Service Centre: sales@iec.ch.




IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the publications previews. With a subscription you will always have access to up to date content tailored to your needs.



Electropedia - www.electropedia.org

[bookmark: _Hlk57965019]The world's leading online dictionary on electrotechnology, containing more than 22 300 terminological entries in English and French, with equivalent terms in 19 additional languages. Also known as the International Electrotechnical Vocabulary (IEV) online.















®



®	Registered trademark of the International Electrotechnical Commission



ISBN 978-2-8322-0000-0





ICS 33.180.20









INTERNATIONAL
ELECTROTECHNICAL
COMMISSION



Fibre optic active components and devices – Performance standards –

Part 4: 1 300 nm fibre optic transceivers for Gigabit Ethernet application 





INTERNATIONAL
STANDARD

IEC 62149-4











Edition 3.0 2022-12

REDLINE VERSION



















































































































   Warning! Make sure that you obtained this publication from an authorized distributor.







image2.png







image3.png







image4.jpeg







image1.jpeg









