IEC 62149-3:2020-07 RLV(en)

IEC 62149-3

Edition 3.0 2020-07

INTERNATIONAL
STANDARD
O
.@‘”&
\@fb' [ * R
Oél/
R

Fibre optic active components and devices —Pérformance standards —
Part 3: Modulator-integrated laser diode tr:
fibrp optic transmission systems \\§\

itters for-2,5-Gbit/s-to 40-Gbit/s



https://iecnorm.com/api/?name=186d31f13d902963d20edbc3cbc0fabc

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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 Central Office 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 Ifternational Electrotechnical Commission (IEC) is the leading global organization that prepares andvpublishes
Interngtional Standards for all electrical, electronic and related technologies.
Abouf IEC publications
The tgchnical content of IEC publications is kept under constant review by the IEC. Please make Sure that you hgve the
latest pdition, a corrigendum or an amendment might have been published.
IEC pyblications search - webstore.iec.ch/advsearchform Electropedia - www.electropedia.org
The adlvanced search enables to find IEC publications by a  The world's leading onlinepdictionary on electrotechnology,
variety] of criteria (reference number, text, technical  containing more than 22 000 terminological entries in English
commiftee,...). It also gives information on projects, replaced  and French, with equivalént terms in 16 additional languages.

and wi

hdrawn publications.

IEC Jyst Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published

details|

once 3

all new publications released. Available online and
month by email.

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

If you

wish to give us your feedback on this publication or

need flrther assistance, please contact the Customer Service
Centrd: sales@iec.ch.

Also known as the (International Electrotechnical Vocabulary

(IEV) online.

IEC Glossary--'std.iec.ch/glossary

67 000 electrotechnical terminology entries in Engli
French-exiracted from the Terms and Definitions clg
IEC publications issued since 2002. Some entries hav
collected from earlier publications of IEC TC 37, 77,
CISPR.

h and
use of
P been
B6 and



https://iecnorm.com/api/?name=186d31f13d902963d20edbc3cbc0fabc

IEC 62149-3

Edition 3.0 2020-07
REDLINE VERSION

INTERNATIONAL
STANDARD

“ colour
inside

Fibfe optic active components and devices —Rerformance standards —
Part 3: Modulator-integrated laser diode transmitters for-2;5-Gbit/s-to 40-Gbit/s
fibre optic transmission systems

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.180.20 ISBN 978-2-8322-8635-7

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=186d31f13d902963d20edbc3cbc0fabc

-2- IEC 62149-3:2020 RLV © IEC 2020

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 and-symbels abbreviated terms.......o.o i 7
3.1 Terms and definitioNs. .. ... 7
3. Symbols AbDbrevialed Terms ... e A e 7
4 ProdUCt Parameters ... e N e e | 8
41 Absolute limiting ratings .......cooiiii i e e [ 8
4.p Operating environment....... .o O [ 8
4.3 Functional specification............cooiiiiiiii e e 9
4.4 DIagramMS oo I .10
5 (SN .o A .10
51 General.....ooo o A ...10
5p Characterization testing .........ccooiiiiiiiiiii A N .1
5.8 Performance testing........cooviiiiiiiiii e N .12
6 Environmental specifications ... S ... 14
6. General safety ..o ... 14
6.p LaS el SATOY 1o .14
BibliQQraphy ..o O .15
Figude 1 — Schematic diagram ... e ...10
Table 1 — Absolute limiting rating s ... o | 8
Tablg 2 — Operating enVIrONMEAD. ... ......oiiiii e e e eeen | 8
Tablg¢ 3 — Operating conditions for functional specification................... ] 9
Tablg 4 — Functional spegification ......... ..o 9
Tablg 5 — Charactenization teStS . ... .11
Tablg 6 — Performance teSt Plan ..o .12
Tablg¢ 7 — Recommended performance test failure criteria............cooooi ...13



https://iecnorm.com/api/?name=186d31f13d902963d20edbc3cbc0fabc

IEC 62149-3:2020 RLV © IEC 2020 -3-

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy

all
co
in

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

pr

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

wi
St

2) Thie formal decisions or agreements of IEC on technical matters express,/as nearly as possible, an interna

co

interested IEC National Committees.

3) IE

Cdmmittees in that sense. While all reasonable efforts are-made to ensure that the technical content
Pdblications is accurate, IEC cannot be held responsible<for the way in which they are used or fg

mi

4) In

transparently to the maximum extent possible in theirhational and regional publications. Any divergence b¢

an

5) IE
as
se

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

7) N( liability shall attach to IEC or‘its’ directors, employees, servants or agents including individual exper
megmbers of its technical committees 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
8) At

indispensable for the.correct application of this publication.

9) At

rights. IEC shall not be held responsible for identifying any or all such patent rights.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for-2,5-Gbit/sto 40-Gbit/s fibre optic transmission systems

FOREWORD

national electrotechnical committees (IEC National Committees). The object of IEC is to promote 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
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
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International Standard IEC 62149-3 has been prepared by subcommittee 86C: Fibre optic

syste

ms and active devices, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2014 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: updates of the title, scope, normative references and performance test tables.

The t

Fulli
repofr

This

A lisf
comf

The
stabi
the s

ext of this International Standard is based on the following documents:
FDIS Report on voting
86C/1666/FDIS 86C/1676/RVD

hformation on the voting for the approval of this International Standard can-be found i
t on voting indicated in the above table.

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

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

n the

ctive

ommittee has decided that the contents of this doc¢ument will remain unchanged untjl the

ity date indicated on the IEC website under "http://webstore.iec.ch" in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

ed to

IMP)
that
of i

ORTANT - The 'coloutr’inside’ logo on the cover page of this publication indi

s contents. Users'should therefore print this document using a colour printer.

Cates

it contains colours which are considered to be useful for the correct understanding

The

contents.of the corrigendum of February 2021 have been included in this copy.
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INTRODUCTION

Fibre optic transmitters are used to convert electrical signals into optical signals. This document
covers the performance standard for optical modulators monolithically integrated with laser
diodes for-2.6-Gbit/sto-40-Gbit/s—multi-channel 40 Gbit/s optical telecommunication systems.

This document is applicable for on-off keying format.



https://iecnorm.com/api/?name=186d31f13d902963d20edbc3cbc0fabc

-6 - IEC 62149-3:2020 RLV © IEC

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for-2,5-Gbit/s-te 40-Gbit/s fibre optic transmission systems

1 Scope

2020

This
optic

part of IEC 62149 covers the performance specification for electroabsorption~(EA)

chan|
defin

mea
inten

A prg
decls
quali

2 Normative references

The following documents are referred to in the téxt in such a way that some or all of their co

cons
For
amer

IEC {

IEC 60068-2-2,-Basie Environmental testing-precedures — Part 2-2: Tests — Tests B: Dry

IEC {

IEC ¢
of te

IEC {

hel 40 Gbit/s fibre optic transmission systems. This—perfermance document conta
tion of the product performance requirements together with a series of-sets of tests
urements with clearly defined conditions, severities and pass/fail critéria. The test
ed to be run as an initial design verification to prove any product/s ability to satisf
document's requirements. This document is—enly applicable for on-off k

red as compliant with the performance standard but-shetld will then be controlled
y assurance program.

itutes requirements of this document. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

0068-2-1, Environmental testing — Part 2-1: Tests — Tests A: Cold

0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

0068-2-14,-Basic Environmental testing-procedures — Part 2-14: Tests — Test N: Ch
nperature

0068-2-27,—Basie Environmental testing-procedures — Part 2-27: Tests — Test Eg

type

Bl modulators monolithically integrated with laser diodes for-2;6-Gbit/s-to-40-Gbit/spulti-

ns a
and
5 are
this
bying

duct that has been shown to meet all the requirements of a-performance standard can be

by a

ntent
blies.
any

neat

ange

and

guida

nee: Shock

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60749-7, Semiconductor devices — Mechanical and climatic test methods — Part 7: Internal
moisture content measurement and the analysis of other residual gases

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

Elect

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

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

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements
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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 62007-1, Semiconductor optoelectronic devices for fibre optic system applications — Part 1:

Spec

ification template for essential ratings and characteristics

IEC 62572-3, Fibre optic active components and devices — Reliability standards — Part 3: Laser
modules used for telecommunication

ITU-T Recommendation G.694.1, Spectral grids for WDM applications: DWDM frequency grid

ITU-T Recommendation G.957, Optical interfaces for equipments and systems relatingtp the
syncnronous digital hierarchy
MIL-$TD-883-1, U.S. Department of Defense — Test method standard — Envienmental test
methpds for microcircuits, Part 1: Test methods 1000-1999
3 Terms, definitions and-symbels abbreviated terms
3.1 | Terms and definitions
Eorthe nurnoses of thic document tarminoloavconcernina thveical concents tuyunes of devices
AR LA Sl (A A AL A L LA AT I 199Gy TonTt Y RNy SToarTONTOPto;, Ty poo o uatWicts;
genefal terms-and definitions related to ratings and characteristics contained-in [EC 62(007-1
apphy-
For the purposes of this document, the terms and‘definitions given in IEC 62007-1 apply.
ISO Ind IEC maintain terminological databases for use in standardization at the follqwing
addregsses:
e |HC Electropedia: available at http:#/www.electropedia.org/
e |30 Online browsing platformj_available at https://www.iso.org/obp
3.2 Symbols
lati in Gbit/
S shedeciodn
Fp laser-sub-mount-temperature
F,———shortenirg-ef-symbelF
¥m | forward-modulation-voltage
¥ | N\ Mfeverse-modulationveoltage

¥ pme——Feverse-modulationcentre-voltage
¥Fmpp—peaJ+¥e-peak—ncredﬂ+aﬁeaq—ve#age

Iy yp——Submount-temperature
3.2 Abbreviated terms

DC direct current

EA electroabsorption

LD laser diode

LSL lower standard limit

PD photodiode
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PRBS pseudo-random bit sequence

RF
RH
USL

radio frequency
relative humidity
upper standard limit

4 Product parameters

IEC 62149-3:2020 RLV © IEC 2020

4.1 Absolute limiting ratings
Abs - M3 llrll:lgg ni : :llrlfll ~lall= l-g Nal NO Calas ph'C
| damgge will occur if the product is subject to these ratings—for-shortperieds, provided |each
limitihg parameter is in isolation and all other parameters have values within the_ n¢rmal
perfdrmance parameters. It should not be assumed that limiting values of moretthan one
parafneter can be applied at any one time.
Table 1 — Absolute limiting ratings
Parameter Symbol Minimum Maximum Unijt
Operpating case temperature Tease 0 +70 (
(at thie bottom of the case)
Storgdge temperature Tgg -40 +85 (
Soldgring temperature Tyq +2604 °Cls
(minimum distance to case specified)
(for 10 s)
Lasef diode
Revefse voltage VR(LD) 2 V|
Continuous forward current [F(LD) 200 mA
Continuous radiant power e 10 mwW
Photpdiode
Revefse voltage Vr(PD) 10 \Y
Forwgrd current Iepp) 1 mA
Moduylator
Revefse modulation voltage Vam 5 V|
Forward modulation voltage Vem 1 \Y
Therpal electric'cooler
Coolgr currentsunder cooling and heating In 1,5 Al
Coolgr veltage under cooling and heating Ve 2,5 \Y
4.2 Operating environment
The operating environment is indicated in Table 2.
Table 2 — Operating environment
Value
Parameter Symbol Unit
Minimum Maximum
Operating case temperature Tease 0 +70 °C
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4.3 Functional specification

Functional specification shall be within the limit specified in Table 4 at the operating conditions

specified in Table 3.

Table 3 — Operating conditions for functional specification

Value
Parameter Symbol Unit
Minimum Maximum
Laser operating current IOp 50 200 mA
Lasef operating temperature TOp 15 35 °d
Revefse modulation centre voltage Vame 0,5 1,5 \Y
Peak|to peak modulation voltage VRmpp 2 3 V|
NOTE Operating conditions are adjusted to match ITU-T Recommendation G.694.1 wavelength within the gbove
specified limit.
Table 4 — Functional specification

Characteristics and conditions at 7| , = Top, IF(LD) = Iop Value

Reverse-modulation-voltage (Vm} Symbol Unlt

Minimum Maximum

Vem = 0V, unless otherwise stated fnimu ximu
Lasef and modulator diode
Modylation speed X 25 43,022 Gbit/s
Forwhrd voltage at specified g, or I, Vewn) 2,2 Vv
Threghold current [(TH) 50 mA
Radignt power at specified Iop e 0,5 mW
Kink free radiant power e 0,6 mwW
Extinftion ratio at specified ¢, or {,; ER reg 8,2 df
(undgr modulated conditions)®
Peak|emission wavelength at*specified ¢, or Iop p nny

[ [
(undgr modulated conditions) ? ¢
Sideqmode suppression ratio at specified ¢, or Iop SMSR 30 dE
(undgr modulafed ¢onditions) ? "smsRr
Switghing times at specified ¢, or I, Rise time P i 600/X P9
dgrimodulated diti

(undgri\modulated conditions) Fall time b t, 600/X PS
RF return loss at specified ¢, or Iop Si4 6,0 dB
¥ =442 _f= X GHz 50 T
Transmission penalty due to dispersion at specified ¢, or P, 2 dB
Iop, under modulated conditions and specified fibre length
b
Monitor photodiode
Dark current at ¢, = 0 and specified Vg pp, Ipprk 10 nA
Monitor current at specified ¢, or oy and Vr(pD) Iy, 50 2 000 pA
Tracking error between operating temperature range with
reference at 25 °C at specified $, Or lop and VR(PD) FTEE, -0,5 0,5 dB
specified
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Characteristics and conditions at 7| , = Top, IF(LD) = Iop Value

Reverse-modulation-voltage (Vm} Symbol Unit

Minimum Maximum

Vam = 0V, unless otherwise stated
Thermal sensor
Resistance at specified sensor current R 9,5 10,5 kQ
Thermistor B constant® ¢ B 3 300 3950 K
Thermal electric cooler
Cooler current at AT = Tcase(max) - T pand Ip 1,5 A
AT =5~ T ase(min) AL SPeCIed g_OT 1
Coolgr voltage at AT = Tcase(max) - T pand Vp 2,5 V|
AT =T p - Tcase(min) at specified ¢, or 1op
a Upper limit in this document. Actual maximum modulation speed shall be designated by a.systém

rgquirement.

b DEfinition and condition according to ITU-T Recommendation G.957, PRBS 223 — 1 | Vem = Veme = 1/2 Vefhpp-

o
>

Ccording to ITU-T Recommendation G.694.1.

a
~

b = 1127 50 Q termination, measurement frequency should be specified by system requirement.

Rmpp’
¢ B|=In(R/IRy)/(1/T - 1/T,) where R is the resistance at ambient temperature’ T (°K) and R, is the resistance |at
ambient temperature T, (°K).

4.4 | Diagrams

Figune 1 provides a representative example of@ schematic diagram.

PDanode DC bias Case ground
@) O o
Monitor
Thermist
ermistor PD Laser EA modulator
«- —» —>
Cooler |
Q (L Q
PD cathode Case ground RF input

IEC

Figure 1 — Schematic diagram

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.
Fest Case temperature conditions for all tests are 25 °C £ 2 °C unless otherwise stated.
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5.2 Characterization testing

Characterization shall be carried out on at least 20 transmitters, taken from at least three
different manufacturing lots. The test conditions are detailed in Table 5.

Table 5 — Characterization tests

Characteristics and conditions at 7| , = Top, IF(LD) = Value
.IOP
Frersreemedulateon oo a L 00D Symbol Unit
Minimum Maximum
Vem = 0V, unless otherwise stated
Lasef and modulator diode
ModJlation speed X 25 43,022 Gbif/s
Forward voltage at specified ¢, or / Vewo) 2,2 \
Threghold current I(TH) 50 mA
Radignt power at specified Iop e 0,5 mw
Kink free radiant power e 0,6 mw
Extinftion ratio at specified # or/
pectt 9’;’% op ER rgq 8,2 [
(undgr modulated conditions)
Peak|emission wavelength at specified ¢, or 1op G . . o
(undgr modulated conditions) © ©
Side{mode suppression ratio at specified ¢, or IOp SMSR 30 JH
(undgr modulated conditions) P "smsrR
Switghing times at specified ¢, or Iop Rise timed [ 600/X [of
(undgr modulated conditions) -
Fall time ° t 600/X pS
RF rdturn loss at specified or/
] ‘_p e Or fop L 814 6,0 dE
Yo H2HF rmppr i —*X-GHZ-80-Q-terminatiol ¢
Trangmission penalty due to dispersion at specified ¢, or
Iop, under modulated condition and-specified fibre length P, 2 df
b
Monitor photodiode
Dark|current at ¢, = Ovand specified Vr(PD) Iyark 10 nA
Monifor current-at'specified ¢, or [op and VR(PD) Iy 50 2 000 .
TracKing error between operating temperature range with
refer¢nce, at25 °C at specified $, Or lop and VR(PD) TEE, -0,5 0,5 dH
specified
Thermal sensor
Resistance at specified sensor current R 9,5 10,5 kQ
Thermistor B constant © B 3 300 3950 K
Thermal electric cooler
Cooler current at AT = Tcase(.m.ax) - T pand s 15 A
AT = T\ b = Topse(min) @t specified ¢, or I P
Cooler voltage at AT = T y56(max) — ILp @and y 05 v
AT=T - Tcase(min) at specified ¢, or 1op P ’

Manus . i _
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Characteristics and conditions at 7| , = Top, IF(LD) = Value
Iop
Reverse modulation voltage(},,,) =0V, Symbol Unit
Minimum Maximum
Vem = 0V, unless otherwise stated

a  Upper limit in this document. Actual maximum modulation speed shall be desinated by a system requirement.

b Definition and conditions according to ITU-T Recommendation G.957, PRBS 223 — 1, Vam = Veme £ 72 Vampp*

¢ According to ITU-T Recommendation G.694.1.

Rm = Rmpp’

®
s

=In(R/R,)/(1/T-1/T,)) where R is the resistance at ambient temperature T (°K) and R, is the resistance a
nbient temperature 7, (°K).

[V

5.3 | Performance testing

Perfgrmance testing is undertaken when characterization testing is complete. See Table|6 for
the performance test plan and Table 7 for recommended performance-test failure criteria.

Table 6 — Performance test plan

Test Reference Conditions Sample sizg
Endufance High IEC 60068-2-2 Temperature: T = TStg max. 11
tests|of temperature
modyle storage Dgration: > 2 000 h °
Low temperature IEC 60068-2-1 Temperature: T = TStg min. 11
storage
Duration: > 2 000 h ©
Temperature IEC 60068:2°14 Test Na 11
cycling Temperature:
Ty = Tstg min.
Tg = TStg max.
Number of cycles = 100
duration of exposure ¢
Damp heat IEC 60068-2-78 T =40 °C, RH =95 %, 56 days 11
Cyclic_ moisture MIL-STD-883H-1 11
resistance Method 1004.7

Endufance test.of laser diode
on sybmount

IEC-60068-2-14
IEC 62572-3

Temperature: at least two test
temperatures:
¢4, specified, constant power

=71 max

T
sub’ sub

Img;%—gm1;—20—°€ Toup2 <
(Tgyp1 — 20) °C or

T2 S (Toypr — 10) °Cif

applicable
Duration: > 5000 h P

R 4
oy agreement

By agreement ©

Endurance test of photodiode
in representative package

IEC-60068-2-14
IEC 62572-3

Temperature: at least two test
temperatures:

Vg or I specified

Tyt = 125 °C min. @

Ly po=<AL4H—30-°C)

7—subz < (Tsub1 -30°C)
Duration: > 1 000 h

By agreement ©

By agreement ©
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Power cycle tests of the Number of cycles: 20 000 11
thermoelectric cooler T =7
CASE op max
Toup = Toase t0
(TCASE - ATmax)
High temperature storage of MIL-STD-883H-1 -
the thermal sensor Method 1008.2 T'= T5ig max Of the sensor 25
Fibre pull IEC 61300-2-4 5 s, 3 times, pull force ©: 11
10 N for fibre cables
5,0 N for buffered fibres
2,0 N for primary coated fibres
Mechanical shock IEC 60068-2-27 500-G 5 000 m/s?, 1,0 ms 11
5 times/axis
Vibration IEC 60068-2-6 20-G 200 m/s?, 20 Hz to 2 000 11
Hz,
4 min/cycle, 4 cycles/axis
Thermal shock IEC 60068-2-14 AT =100 °C 11
ESD IEC 60749-26 Human body model 11
Interpal moisture IEC 60749-7 <5000 x 107® 1
a8 Qr as limited by technology.

b

P
a
a
n
° T
D
P

he number shall be determined by discussion between the manufacturers and users concerned.
Liration of exposure shall be specified in the relevant speéification.
LIl force shall be specified by the corresponding fibre/cable categories described in IEC 61300-2-4.

fovided data about the distribution of wear-out lifetime is accumulated with significant accuracy. Providional
pproval for product shipment shall be granted at 2 000 h. It is alsosrecommended to continue the tesf until
Ccurate extrapolation of lifetime is possible with an upper limit of 40 ©00 h. Duration up to 5 000 h may be
beded for accurate lifetime prediction.

Table 7 - Recommended performance test failure criteria

Device Parameter Failure criterion Measurement condition
Lasef diode Threshold current or > 50 % increase 2@ or 25 °C or life test
operating-current 2 10 mA increase if Ity temperature
<20 mA
Slope efficiency > 10 % change @ 25 °C or life test
temperature
Forward voltage =10 % change @ 25 °C or life test
temperature
Kinks in L/l curve Kink-free-within2+, Top min® 22 °Cy Topy max
. . o
linearity change > 10 %
within 1,2 x P__ a
Wavelanath Sea-annlication N o~ b
I Fr o O
Photodiode Dark current > USL or = 10 nA increase @ |25 °C

Laser module

Laser threshold or > 50 % increase @ or 25 °C or life test
operating current > 10 mA increase if Ly temperature
<20 mA
Fibre output power =10 % change @ Life test temperature
Iy set to initial value
Kinks in L/l curve Kink-free-within2+, Top min 22 °Cy Topy max

0,
linearity change > 10 %
within 1,2 x P__ a

Wavelength

See-BDS-and application See-detail-specification

application
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Device

Parameter Failure criterion Measurement condition
Tracking ratio < LSL, 2 USL TOp min — TOp max
(I 7 Pripre) at rated power level
Photodiode dark current | > USL or = 10 nA increase @ |25 °C

Thermistor resistance

25 % change @

25 °C or life test
temperature T

Peltier Thermal electric
cooler current

> +10 % change 2

Peltier Thermal electric
cooler voltage

> +10 % change 2

To maintain constant AT
during test

o
Q

hange of pre- and post- test values.

b Of to be determined by agreement between the manufacturers and users concerned.

6 Environmental specifications

General safety

All pfoducts meeting this document shall conform to IEC 6095041,

Laser safety

Lasef 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 sefvice.

This

documentation shall explicitly define requirements and usage restrictions on the

systgm necessary to meet these safety certifications.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for 40-Gbit/s fibre optic transmission systems

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all|national electrotechnical committees (IEC National Committees). The object of IEC is to promo6te international
cofoperation on all questions concerning standardization in the electrical and electronic fields. To this er|d and
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).| Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with
may participate in this preparatory work. International, governmental and non-goxernmental organizations lifaising
with the IEC also participate in this preparation. IEC collaborates closely with;the’ International Organization 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) IEP Publications have the form of recommendations for intepnational 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
Pdblications is accurate, IEC cannot be held responsiblefor the 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 Publications
tragnsparently to the maximum extent possible in theirfhational and regional publications. Any divergence between
anl IEC Publication and the corresponding national.or regional publication shall be clearly indicated in the|latter.

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

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

7) N( liability shall attach to IEC or'its’ directors, employees, servants or agents including individual experfs and
megmbers of its technical committees 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 publication, 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) At{ention 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.

Interpational”"Standard IEC 62149-3 has been prepared by subcommittee 86C: Fibre |optic
systgms,and active devices, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2014 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: updates of the title, scope, normative references and performance test tables.

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

FDIS Report on voting
86C/1666/FDIS 86C/1676/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.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62149 series, published under the general title Fibre optic active
components and devices — Performance standards, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until 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 reconfirmed,

witlb-degaama.
L4 wrtRGraws

e r¢placed by a revised edition, or

e amended.

The ¢ontents of the corrigendum of February 2021 have been included in this.copy.
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INTRODUCTION

Fibre optic transmitters are used to convert electrical signals into optical signals. This document
covers the performance standard for optical modulators monolithically integrated with laser
diodes for 40 Gbit/s optical telecommunication systems. This document is applicable for on-off
keying format.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for 40-Gbit/s fibre optic transmission systems

Scope

2020

This [part of IEC 62149 covers the performance specification for electroabsorption~(EA)
optical modulators monolithically integrated with laser diodes for 40 Gbit/s. fibre

trans
requi

condjtions, severities and pass/fail criteria. The tests are intended to be rumas’an initial d

verifi

is applicable for on-off keying format.

A prg

decldred as compliant with the performance standard but will then be controlled by a q
assufance 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. Foridated references, only the edition cited ap

For

undated references, the latest edition of the referenced document (including

amendments) applies.

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2, Environmentaktesting — Part 2-2: Tests — Test B: Dry heat

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

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperatu

IEC §

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

0068-2£27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

type
optic

mission systems. This document contains a definition of the product) performance
rements together with a series of sets of tests and measurements with.clearly defined

PSign

cation to prove any product's ability to satisfy this document's requirements. This document

duct that has been shown to meet all the requirements of a~performance standard can be

Lality

ntent
blies.
any

re

state

IEC 60749-7, Semiconductor devices — Mechanical and climatic test methods — Part 7: Internal
moisture content measurement and the analysis of other residual gases

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

IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-4: Tests — Fibre or cable retention
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IEC 62007-1, Semiconductor optoelectronic devices for fibre optic system applications — Part 1:
Specification template for essential ratings and characteristics

IEC 62572-3, Fibre optic active components and devices — Reliability standards — Part 3: Laser
modules used for telecommunication

ITU-T Recommendation G.694.1, Spectral grids for WDM applications: DWDM frequency grid

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

MIL-$TD-883-1, U.S. Department of Defense — Test method standard — Environmenta| test
methpds for microcircuits, Part 1: Test methods 1000-1999

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given-inAEC 62007-1 apply.

ISO Ind IEC maintain terminological databases for use inJstandardization at the follgwing
addresses:

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

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

3.2 | Abbreviated terms

DC direct current

EA electroabsorption

LD laser diode

LSL | lower standard limit

PD photodiode

PRB$ pseudo-random bit sequence
RF radio frequency

RH relative humidity

USL | upper standard limit

4 Product parameters

4.1 LAbsotatetimit i

Absolute limiting (maximum and/or minimum) ratings given in Table 1 imply that no catastrophic
damage will occur if the product is subject 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 can be applied at any
one time.
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Table 1 — Absolute limiting ratings

Parameter Symbol Minimum Maximum Unit
Operating case temperature Tease 0 +70 °C
(at the bottom of the case)
Storage temperature TStg -40 +85 °C
Soldering temperature Tg4 +260 °C
(minimum distance to case specified) (for 10's)
Laser diode
Revefse voltage TR(LD) Z \Y
Contihuous forward current Te(Lp) 200 mA
Continuous radiant power e 10 mwW
Photpdiode
Revefse voltage VR(PD) 10 V|
Forward current IF(PD) 1 mA
Moduylator
Revefse modulation voltage Vam 5 \Y
Forward modulation voltage Vem 1 \Y
Thermal electric cooler
Coolgr current under cooling and heating Is 1,5 A
Coolgr voltage under cooling and heating Ve 2,5 V|
4.2 | Operating environment
The ¢perating environment is indicated in Table 2.

Table 2 — Operating environment
Value
Parameter Symbol Unjt
Minimum Maximum

Opergting case temperatdre Tease 0 +70 °d
4.3 | Functional specification
Funclional specification shall be within the limit specified in Table 4 at the operating conditions

specified in Table 3.
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Table 3 — Operating conditions for functional specification

Value
Parameter Symbol Unit
Minimum Maximum
Laser operating current IOp 50 200 mA
Laser operating temperature TOp 15 35 °C
Reverse modulation centre voltage Vame 0,5 1,5 \Y
Peak to peak modulation voltage VRmpp 2 3 V

NOTIE Operaling conditions are adjusted to maich TTU-T Recommendation G.694.7T wavelength within the dbove
specified limit.
Table 4 — Functional specification
Chanacteristics and conditions at T p= Top, IF(LD) = Iop Value
Symbol Unjt
Vam = 0V, unless otherwise stated Minimum Maximum
Lasef and modulator diode
Modylation speed X 43,022 Gbi{/s
Forwprd voltage at specified g, or I, Vewn) 2,2 Vv
Threghold current Iy 50 mA
Radignt power at specified IOp e 0,5 mW
Kink free radiant power e 0,6 mwW
Extingtion ratio at specified ¢, or I, Ter 8,2 dH
(undgr modulated conditions) P
Peak|emission wavelength at specified ¢, or 5 Ap nnj
C c
(undgr modulated conditions) © ©
Sideqmode suppression ratio at specified ¢, or / TSMSR 30 dH
(undgr modulated conditions) ?
Switghing times at specified.gy or 1op Rise time P [ 600/X [of
ndgr modulated conditions
(u . pions) Fall time b t 600/X pS
RF rdturn loss at spegified ¢, or Iopd S14 6,0 dj
Trangmission.pepalty due to dispersion at specified ¢, or P, 2 dE
. unhder modulated conditions and specified fibre length
b
Monitorphotodiode
Dark current at ¢, = 0 and specified Vg pp, IpaRK 10 nA
Monitor current at specified ¢, or lop and VR(PD) Iy 50 2 000 pA
Tracking error between operating temperature range with
reference at 25 °C at specified ¢, or Iop and VR(PD) E, -0,5 0,5 dB
specified
Thermal sensor
Resistance at specified sensor current R 9,5 10,5 kQ
Thermistor B constant © B 3300 3 950 K
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Characteristics and conditions at 7| , = Top, IF(LD) = Iop Value
Symbol Unit
=0V, unless otherwise stated Minimum Maximum

VR m

Thermal electric cooler

Cooler current at AT = Tcase(max) - T pand Ip 1,5 A
AT=T - Tcase(min) at specified ¢, or 1op
Cooler voltage at AT = Tcase(max) - T pand Vp 2,5 \%

AT=T~T

case(min) at specified ¢, or Iop

a Upper limit in this document. Actual maximum modulation speed shall be designated by a system
quirement.

=

o
)

efinition and condition according to ITU-T Recommendation G.957, PRBS 223 -1, V=V,

Rmc

£ARN

o
>

Ccording to ITU-T Recommendation G.694.1.

d Vhm = 112V 50 Q termination, measurement frequency should be specified by system requirement.

mpp’

®
[so]

= In(R/Ry)/(1/T — 1/T,) where R is the resistance at ambient temperature 7 (K) and R is’the resistance gt
nbient temperature 7 (K).

Y

4.4 | Diagrams

Figune 1 provides a representative example of a schematicdiagram.

PD anode DC.bias Case ground
@) O o
Monitor
Thermist
ermistor PD Laser EA modulator
«- —» —>
Cooler |
O (L O
PD cathode Case ground RF input

IEC

Figure 1 — Schematic diagram

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.
Case temperature conditions for all tests are 25 °C £ 2 °C unless otherwise stated.

5.2 Characterization testing

Characterization shall be carried out on at least 20 transmitters, taken from at least three
different manufacturing lots. The test conditions are detailed in Table 5.
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Table 5 — Characterization tests

Characteristics and conditions at 7| , = Top, IF(LD) = Value
Top Symbol Unit
i Minimum Maximum
Vem = 0 V, unless otherwise stated
Laser and modulator diode
Modulation speed X 43,022 Gbit/s
Forward voltage at specified ¢, or Iop Ve(p) 2,2 \Y;
Threshold current I\.n, 50 m
Radignt power at specified Iop e 0,5 mw
Kink free radiant power e 0,6 mW
Extinfption ratio at specified ¢_ or /
p " ¢eb op "er 8,2 dH
(undgr modulated conditions)
Peak|emission wavelength at specified ¢, or 1op T . . o
(undgr modulated conditions) ? ©
Sideqmode suppression ratio at specified ¢, or I,
L b P "SMSR 30 df
(undgr modulated conditions)
Switghing times at specified ¢, or Top Rise time P t 600/X Sk
(undgr modulated conditions) -
Fall time ® 4 600/X pS
RF rdturn loss at specified ¢4, or 1op d 841 6,0 dH
Trangmission penalty due to dispersion at specified ¢, or
Iop, unhder modulated condition and specified fibre length P, 2 dH
b
Monitor photodiode
Dark|current at ¢, = 0 and specified Vr(pD) Inark 10 nA
Monifor current at specified ¢, or [0p and VR(PD) Iy 50 2 000 .
TracKing error between operating/temperature range with
refer¢gnce at 25 °C at specified ¢, or lop and VR(PD) E, -0,5 0,5 dH
specified
Thermal sensor
Resigtance at specified sensor current R 9,5 10,5 kdl
Thermistor B constant © B 3 300 3950 K
Thernal electric cooler
Coolgr current at AT = Tcase(max) - T pand s 15 A
AT =1L T at specified 4 or [ P ’
D case(mn) e Te 0
Cooler voltage at AT = T y56(max) — ILp @and y 05 v
AT=T - Tcase(min) at specified ¢, or 1op P ’

a Upper limit in this document. Actual maximum modulation speed shall be desinated by a system requirement.

b Definition and conditions according to ITU-T Recommendation G.957, PRBS 223 — 1, Vam =

¢ According to ITU-T Recommendation G.694.1.

d -
Vam = 112V gmop:

v, %V,

Rmc

Rmpp*

50 Q termination, measurement frequency should be specified by system requirement.

¢ B =In(R/Ry)/(1/T-1/T,) where R is the resistance at ambient temperature 7 (K) and R is the resistance at

ambient temperature 7, (K).
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5.3 Performance testing

Performance testing is undertaken when characterization testing is complete. See Table 6 for
the performance test plan and Table 7 for recommended performance test failure criteria.

Table 6 — Performance test plan

Test

Reference

Conditions

Sample size

Endurance High
tests of temperature
module storage

IEC 60068-2-2

Temperature: T = TStg max.

Duration: > 2 000 h P

11

Low temperature
storage

IEC 60068-2-1

Temperature: T = TStg min.

Duration: > 2 000 h P

11

Temperature
cycling

IEC 60068-2-14

Test Na

Temperature:

Ty = Tstg min.

Tg = TStg max.

Number of cycles = 100

duration of exposure. 9

11

Damp heat

IEC 60068-2-78

T=40°C, RH =85 %, 56 days

11

Cyclic moisture
resistance

MIL-STD-883-1
Method 1004.7

11

Endufance test of laser diode
on sybmount

IEC 62572-3

Tempetature: at least two test
temperatures:
#..specified, constant power

T

sub’

T2 S (Tqupr — 20) °C or

Tz S (Tour — 10) °Cif

S

applicable
Duration: > 5000 h P

=T

sub max.

By agreement ©

By agreement ©

Endufance test of photodiode
in regresentative package

IEC 62572-3

Temperature: at least two test
temperatures:

Vg or I specified

Tyypt = 125 °C min. @

Toyp2 S (Tsub1 -30°C)

Duration: > 1 000 h

By agreement ©

By agreement ©

Powdr cycle tests of-the
thermoelectric (cooler

Number of cycles: 20 000

TCASE = Top max

T.p =T

sub

(T{"AQC —

case 0

AT o)

11

High temperature storage of
the thermal sensor

MIL-STD-883-1
Method 1008.2

T=T of the sensor

stg max

25

Fibre pull

IEC 61300-2-4

5 s, 3 times, pull force ©:

10 N for fibre cables
5,0 N for buffered fibres
2,0 N for primary coated fibres

11

Mechanical shock

IEC 60068-2-27

5000 m/s?, 1,0 ms
5 times/axis

11

Vibration

IEC 60068-2-6

200 m/s?, 20 Hz to 2 000 Hz,
4 min/cycle, 4 cycles/axis

11

Thermal shock

IEC 60068-2-14

AT =100 °C

11

ESD

IEC 60749-26

Human body model

11

Internal moisture

IEC 60749-7

<5000 x 1076

11
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a8 Or as limited by technology.

Duration of exposure shall be specified in the relevant specification.

¢ The number shall be determined by discussion between the manufacturers and users concerned.

e Pull force shall be specified by the corresponding fibre/cable categories described in IEC 61300-2-4.

Provided data about the distribution of wear-out lifetime is accumulated with significant accuracy. Provisional
approval for product shipment shall be granted at 2 000 h. It is also recommended to continue the test until
accurate extrapolation of lifetime is possible with an upper limit of 10 000 h. Duration up to 5 000 h may be
needed for accurate lifetime prediction.

Table 7 — Recommended performance test failure criteria

Measurement condiltion

operating current

2.10\mA increase if I
< 20 mA

(TH)

Device Parameter Failure criterion
Lasef diode Threshold current or 2 50 % increase 2@ or 25 °C or life-test
operating current 2 10 mA increase if Ity temperature
<20 mA
Slope efficiency 210 % change @ 25 *Cyor life test
temperature
Forward voltage 210 % change @ 25 °C or life test
temperature
Kinks in L/l curve linearity change > 10(% TOp min» 25 °C, TOp max
within 1,2 x p__ .2
Wavelength See application 25°CP
Photgdiode Dark current > USL or=Y0 nA increase @ |25 °C
Lasef module Laser threshold or 2 50°% increase 2@ or 25 °C or life test

temperature

Fibre output power

=210 % change @

Life test temperature
Iy set to initial value

Kinks in L/l curve linearity change > 10 % Top min® 25 °C, Top max
within 1,2 x p_ 2

Wavelength See application See application

Tracking ratio < LSL, 2 USL TOp min — TOp max

(IM / Pfibre)

at rated power level

Photodiode dark current

2 USL or 2 10 nA increase @

25 °C

Thermistor resistance

2 5 % change @

25 °C or life test
temperature T

Thermal electric cooler
current

> +10 % change 2

Thermal electric cooler
voltage

> +10 % change 2

To maintain constant
during test

NT

b

a8 Change of pre- and post- test values.

Or to be determined by agreement between the manufacturers and users concerned.

6 Environmental specifications

6.1

General safety

All products meeting this document shall conform to IEC 60950-1.
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6.2 Laser safety

Transmitters shall be verified to be in conformance with 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.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE
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Partie 3: Emetteurs a diodes laser a modulateur intégré
pour systémes de transmission fibroniques 40 Gbit/s
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation composée
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'IE€Va pour ohjjet de
oriser la coopération internationale pour toutes les questions de normalisation dans les domainges de
ectricité et de I'électronique. A cet effet, 'I|EC — entre autres activités — publie desNormes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessiples au public (PAS)

Gyides (ci-aprés dénommés "Publication(s) de I'l|EC"). Leur élaboration est confiée|'a des comités d'étud

trqvaux desquels tout Comité national intéressé par le sujet traité peut|'participer. Les organi

internationales, gouvernementales et non gouvernementales, en liaison avec.I'lEC, participent égaleme
trgvaux. L’IEC collabore étroitement avec I'Organisation Internationale,de*“Normalisation (ISO), selo
copditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mes
sible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC inté

I'éyentuelle mauvaise utilisation ou interprétation qui eniest faite par un quelconque utilisateur final.

4) Ddns le but d'encourager l'uniformité internationaleyd4es Comités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente‘les Publications de I'l[EC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation“de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

6) Tdus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Adcune responsabilité ne.doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
¢ompris ses experts articuliers et les membres de ses comités d'études et des Comités nationaux de
polr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soitadirecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
déroulant de la.publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de|
oulau crédit qui‘lui est accordé.
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La Norme internationale IEC 62149-3 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 troisieme édition annule et remplace la deuxiéme édition parue en 2014. Cette édition

constitue une révision technique.

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

précédente: mise a jour du titre, du domaine d’application, des références normatives e
tableaux des essais de performance.
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FDIS

Rapport de vote

86C/1666/FDIS

86C/1676/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.
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INTRODUCTION

Les émetteurs fibroniques sont utilisés pour convertir les signaux électriques en signaux
optiques. Le présent document couvre la norme de performance relative aux modulateurs
optiques avec diodes laser intégrées de fagon monolithique, destinés a des systémes de
télécommunications optiques 40 Gbit/s. Le présent document s’applique au format de codage
binaire.
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COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCES -

Partie 3: Emetteurs a diodes laser a modulateur intégré
pour systémes de transmission fibroniques 40 Gbit/s

1 Domaine d’application

La présente partie de I'IEC 62149 couvre les spécifications de performance concérnant les
modulateurs optiques a électro-absorption (EA) avec diodes laser intégrées<de facon
monglithique, destinés a des systémes de transmission fibroniques 40 Gbit/s:“Le pré¢sent
document donne une définition des exigences de performances de produits, ainsi qu’'une [série
d’engembles d’essais et de mesures, avec des conditions, des sévérités”et des criféres
d’acdeptation/de rejet clairement définis. Les essais sont destinés a étreréalisés a titte de
vérification initiale de conception, pour prouver la capacité d’'un quelcongUe produit a satigfaire
aux exigences de la norme de performance. Le présent document s’applique au format de

codape binaire.

Un produit qui a montré qu’il satisfaisait a toutes les exigences d’une norme de performance
peut|étre déclaré comme conforme a la norme de perfarmance, mais il sera ensuite contrélé

selon un programme d’assurance de la qualité.

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, geule
I’éditlon citée s’applique. Pour les référénces non datées, la derniére édition du documept de

référence s’applique (y compris les gventuels amendements).
IEC 60068-2-1, Essais d’environhement — Partie 2-1: Essais — Essai A: Froid

IEC $0068-2-2, Essais d%environnement — Partie 2-2: Essais — Essai B: Chaleur seche

IEC $§0068-2-6, Essais d’environnement — Partie 2-6: Essais — Essai Fc: Vibrdtions

(sinujsoidales)

IEC $0068=2-14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variatioh
tempgrature

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

de

IEC 60068-2-78, Essais d’environnement — Partie 2-78: Essais — Essai Cab: Chaleur humide,

essai continu

IEC 60749-7, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et climatiques —

Partie 7: Mesure de la teneur en humidité interne et analyse des autres gaz résiduels

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

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

IEC 60950-1, Matériels de traitement de linformation — Sécurité — Partie 1. Exigences
générales

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 céble

IEC 62007-1, Dispositifs optoélectroniques a semiconducteurs pour application dans les

mes o fibras ontiqdiies Partie1:- Modele—de—speécification—relatif—aux—valews et
e d (g

syst

caraq

IEC
Mod

Reca

répa

Reca
relat

MIL-

meth|

3 1

3.1

Pour

L’1SC

enn

3.2
C.C.
EA
LD
LSL
PD

¢
i

q

H

[«
\

téristiques essentielles

2572-3, Composants et dispositifs actifs en fibres optiques — Normes de fiabilite— Pa
les laser utilisés pour les télécommunications

mmandation UIT-T G.694.1, Grilles spectrales pour les applications de multiplexag
tition en longueur d’onde: grille dense DWDM

mmandation UIT-T G.957, Interfaces optiques pour les équipements et les syst
fs a la hiérarchie numérique synchrone

5TD-883-1, U.S. Department of Defense — Test method standard — Environmenta

'ermes, définitions et termes abrégés

Termes et définitions

les besoins du présent document;les termes donnés dans I'lEC 62007-1, s’appliqu

et I'lEC tiennent a jour desbases de données terminologiques destinées a étre util
rmalisation, consultables.aux adresses suivantes:

EC Electropedia: disponible a I'adresse http://www.electropedia.org/

bO Online browsing platform: disponible a 'adresse https://www.iso.org/obp

Termes abtégés
courant-continu
electro-absorption
diode laser (laser diode)

rtie 3:

e par

Emes

test

pds for microcircuits, Part 1: Test methods 1000-1999 (disponible en anglais seulemgent)

tmite-mférieure mormmatisée {tower standard-timmit)

photodiode

PRBS séquence de bits pseudo-aléatoire (pseudo-random bit sequence)

RF
HR
USL

radiofréquence
humidité relative
limite supérieure normalisée (upper standard limit)
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4 Parameétres du produit

4.1 Valeurs limites absolues

Les valeurs limites absolues (maximales et/ou minimales) données dans le Tableau 1
impliquent ’'absence de dommage catastrophique si le produit est soumis a ces valeurs limites,
a condition que chaque paramétre en limite soit considéré isolément et que tous les autres
paramétres présentent des valeurs s’inscrivant dans les paramétres de performance
conventionnels. |l convient de ne pas présumer que les valeurs limites de plusieurs paramétres
peuvent étre appliquées simultanément.

Tableau 1 — Valeurs limites absolues
Parametre Symbole \_/a_leur Va!eur Unigé
minimale maximale
Température du boitier en fonctionnement Tease 0 +70 (
(au fgnd du boftier)
Température de stockage Tg -40 +85 °d
Température de soudage Tyq +260 °d
distgnce minimale par rapport au bofitier spécifiée
( p pp p ) (pendant
10 s)
Diodg laser
Tens|on en inverse VR(LD) 2 V|
Courgint continu en direct [F(LD) 200 mA
Puisdance continue rayonnée e 10 mwW
Photpdiode
Tens|on en inverse VR(PD) 10 V|
Courgint en direct IF(PD) 1 mA
Modulateur
Tens|on de modulation en inverse Vam 5 V|
Tens|on de modulation en direct Vem 1 V|
Refrgidisseur thermoélectrique
Courgnt du refroidisseur en mode refroidissement et en I 1,5 A
mod¢g chauffage
Tens|on du refroidisseur en mode refroidissement et en Ve 2,5 V|
mod¢g chauffage
4.2 “Environnementde-fonctionnement
L’environnement de fonctionnement est indiqué dans le Tableau 2.
Tableau 2 — Environnement de fonctionnement
Valeur
Parameétre Symbole Valeur Valeur Unité
minimale maximale
Température du boitier en fonctionnement Tease 0 +70 °C
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