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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -
GENERAL AND GUIDANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote

internatio
this end

nal co-operation on all questions concerning standardization in the electrical and electronic fields. To
and in addition to other activities, IEC publishes International Standards, Technical Specifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftef referred to as “IEC
Publicafion(s)”). Their preparation is entrusted to technical committees; any IEC Natjopal Commi interested
in the [subject dealt with may participate in this preparatory work. Internatio and non-
governmental organizations liaising with the IEC also participate in this preparation. tes closely
with the International Organization for Standardization (ISO) in accordance( wi i ined by
agreemgnt between the two organizations.

2) The fornal decisions or agreements of IEC on technical matters express,‘as nea \as'p international
consensus of opinion on the relevant subjects since each technica i ipn from all
interested IEC National Committees.

3) IEC Puplications have the form of recommendations for interna ¢ C National
Commiftees in that sense. While all reasonable efforts are r ent of IEC
Publicafions is accurate, IEC cannot be held responsible/ for or for any
misintefpretation by any end user.

4) In ordef to promote international uniformi P ublications
transpafently to the maximum extent possible\in <their i divergence
betweeh any IEC Publication and the correspaonding i i icati ndicated in
the lattgr

5) IEC its¢lf does not provide any attestation(of conformity/In ificati i ide| conformity
assessinent services and, in 3 iple for any
service$ carried out by indep

6) All usens should ensure that

7) No liabflity shall attach to its di d 9 € xperts and
membefs of its technical conimi damage or
other damage of 3 fees) and
expenses arising bl other IEC
Publicafions.

8) Attentign is draw ativé referemces cited in this publication. Use of the referenced pulflications is
indispepsable for 8 plication of’this publication.

9) Attentid that some of the elements of this IEC Publication may be thg subject of
patent fights\IEC s Id responsible for identifying any or all such patent rights

Internati% IEC 62343 has been prepared by subcommittee 86C: Fipre optic

systems ices, of IEC technical committee 86: Fibre optics

The text pfithis standard is based on the following documents:

CDV Report on voting
86C/1055/CDV 86C/1088/RVC

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

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

A list of all the parts in the IEC 62343 series, published under the general title Dynamic
modules, can be found on the IEC website.

The structure of the IEC 62343 series, under the general titlte Dynamic modules, is as
follows:
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62343-1 series
62343-2
62343-3
62343-4 series
62343-5 series
62343-6 series
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Part 1: Performance standards

Part 2: Reliability qualification
Performance specification templates
Software and hardware interface standards
Test methods

Technical reports

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

A bilingu

reconfirmed,
withdfawn,

replag¢ed by a revised edition, or

amended.

bl version of this publication may be issued at a |

t

@%
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INTRODUCTION

This International Standard applies to dynamic devices as defined in IEC/TS 62538. It
contains general guidance for the IEC 62343 series related to dynamic devices, and
definitions which apply to dynamic devices. The dynamic module, or device, has two
distinguishing characteristics: dynamic and module.

“Dynamic” highlights the functions of the products to include “tuning, varying, switching,
configuring, and other continuous optimization,” often accomplished by electronics, firmware,
software or their combinations. The dynamic device usually has a certain level of intelligence
to monitor or measure the situation and make decisions for necessary (optimization) actions.
The behaV|our of dynamlc modules may be characterlzed by tranS|ent cha cterlstlcs as the
dynamic produte—tndergoes v . intots ization.
Characterization of tranS|ent characterlstlcs WI|| be conS|dered in individual dynaniit module
standards.

“Module” ctive and

passive ices. The
controlling i insi i i ) | or most
of the optical components and interconnection). The product ca € Il printed
wiring board (PWB or child-board with mounted optical module)“e (houging) with

optical components and electronics enclosed. In th & is i hssembly
(generall \ a box or

housing)
For histqri to as a
dynamic
The numper of dynamic : i nications

networks| evolve. The following i ide d by the
IEC 62343-X series. A reh cts to be

covered are not limited
e channel gain e:i
e dynarpic channel éq
e dynarmi
e dynamj

e tune ic dispersion compensator;

e polarizationgmode\dispersion compensator;

ical add-drop multiplexer;

. reconlfigurable

e switch with monitoring and controls;

e variable optical attenuator with monitoring and controls.

The IEC 62343 series will cover performance templates, performance standards, reliability
qualification requirements, hardware and software interfaces, and related testing methods.

A complete set of standards related to a dynamic module or device should include the
following:

e optical performance standards;

o reliability qualification standards;

e optical performance specification templates;

o hardware and software interface standards;

e test methods;
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e technical reports.

The safety standards related to dynamic modules are mostly optical power considerations,
which are covered by IEC TC 76: Optical radiation safety and laser equipment.

Only those dynamic modules for which standards are complete or in preparation are included
in Clause 3. To reflect the rapidly growing market for dynamic modules, additional terms and
definitions will be added in subsequent revisions as the series expands.

It should be noted that optical amplifiers could be regarded as dynamic modules. They are not
included in the IEC 62343-X series, but are covered in their own series of IEC standards.

@%
55
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DYNAMIC MODULES -
GENERAL AND GUIDANCE

1 Scope and object

This International Standard applies to all commercially available optical dynamic modules and
devices. It describes the products covered by the IEC 62343-X series, defines terminology,

fundamental considerations and basic approaches.

The obje¢t of this standard is to

e establish uniform requirements for operation, reliability and eqviro
DMs {o be implemented in the appropriate DM standard,

e provide assistance to the purchaser in the selection of\consiste
products for his particular applications, as well as in t
specific DM standard(s).

Eties of

ality DM
propriate

This starldard covers performance templates, perfo a peliability qualification

requiremgents, hardware and software interfaces a

Since a : e

softwareffirmware, the standards deve i i vill mimic appropriate]
standard$. On the other hand, since " is a relatively new product
the dyna ded by the existing practic
requiremgnts differ.

The safefy standards ¢ M es are mostly optical power consig
which is ¢overed p:( IE : diation safety and laser equipment.

2 Normative refe

The following r in part, are normatively referenced in this docu
are indis tion. For dated references, only the edition cited ap
undated edition of the referenced document (includ
amend

IEC 600p0-731,~Intepnational Electrotechnical Vocabulary — Chapter 731: Opt

communigation

ard, and

existing
Category,
bs where

erations,

ment and
plies. For
ing any

cal fibre

IEC/TR 61931, Fibre optic — Terminology

IEC 62343-1 (all parts), Dynamic modules — Optical performance standards

IEC 62343-3 (all parts), Dynamic modules — Optical performance specification templates

IEC Guide 107, Electromagnetic compatibility — Guide to the drafting of electromagnetic

compatibility publications

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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The definitions listed in this clause refer to the meaning of the terms used in the specifications
of DMs. Only those parameters listed in the appropriate performance standard in the
IEC 62343-1 series and performance specification templates in the IEC 62343-3 series are

intended to be specified.

The list of parameter definitions of DMs, given in this clause, is divided into subclauses by the

type of DM. See also IEC 60050-731and IEC/TR 61931.

3.1 General terms

3.11

optical dynamic device
optical dgvi
one or mpre optical signals, by means of suitable electronic controls, i
maintain |[definite performances of the system in which it is intended

Note 1 to|entry: Said characteristics may include optical paths, optical/inte
polarization} states, dispersion, etc.

Note 2 to| entry: Optical dynamic devices may comprise optical~a
component

'

Note 3 to
characteristics and typically may range from few microseco

[SOURC

3.1.2
optical module

packaged integration o icg ~ elements,

have begn omitte

ristics of
ove or to

acteristics,

ements or

bignal time

accomplishing| defined

[SOURCE: IEC/TiH 62" ) ifi .5, modified — the Notes to entry in tHe source

32 Dylnamic odu

The follo

3.21
operatin

specified to 4,

imin imax

velengths from 4

about a nominal operating wavelength %,
optical module is designed to operate with a specified perfornrance

3.2.2
channel frequency range

frequency range within which a device is expected to operate with a specified performance

Note 1 to entry: For a particular nominal channel central frequency, fnomi, this frequency range is from
Sfimin = (fromi = Afmax) 10 fimax = (fromi + Afmax), Where Afmax is the maximum channel central frequency deviation.

3.2.3
channel spacing

centre-to-centre difference in frequency (or wavelength) between adjacent channels in a

device

3.3 Dynamic channel equalizer (DCE) terms

The following definitions apply to the dynamic channel equalizer
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channel equalizer

device capable of transforming, by internal or external automatic control, a multichannel input
signal with time-varying averaged powers into an output signal in which all working channel

powers a

Note 1 to e

re nominally equal or are set for a required level of pre-emphasis

ntry: This device may also provide the extinction of one or more of the input channels.

[SOURCE: IEC 62343-3-1:2010, definition 3.5]

3.3.2

channel non-uniformity

differenc  channel
with the least power (in dBm)

Note 1 to eptry: This applies to a multichannel signal across the operating wavelength ran

Note 2 to eptry: Channel non-uniformity is expressed in dB.

[SOURCE: IEC 62343-3-1:2010, definition 3.2, modified — N respect
to applicability has been transferred to Note 1 to entry; 2 1y 1dditional]

3.3.3

in-band extinction ratio

within the operating wavelength rang : inimum power off the non-
extinguished channels (in dBm) and er of the extinguished channels (in
dBm)

Note 1 to e

[SOURCE: the units
(dBm) now appears in

3.3.4

out-of-band atte i

attenuati

Note 1 to e

[SOURCE: the units
(dB) now;

3.3.5

ripple

peak-to-peak’difference in insertion loss within a channel frequency (or wavelength) fange

[SOURCE: IEC 62343-3-1:2010, definition 3.9]

3.3.6
channel

response time

elapsed time it takes a device to transform a channel from a specified initial power level to a
specified final power level desired state, when the resulting output channel non-uniformity
tolerance is met, measured from the time the actuation energy is applied or removed

[SOURCE: IEC 62343-3-1:2010, definition 3.3]

34 Tu
co

neable dispersion compensator (TDC) or dynamic chromatic dispersion
mpensator (DCDC) terms

The following definitions apply to the tuneable dispersion compensator (TDC) or dynamic
chromatic dispersion compensator (DCDC)
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3.41

tuneable dispersion compensator

dynamic chromatic dispersion compensator

TDC (DCDC)

two-port in-line device that is capable of transforming, by internal or external automatic
control, an input signal with time-varying dispersion into an output signal in which an output
channel dispersion value is set for a required level of value

3.4.2

insertion loss ripple

maximum peak-to-peak variation of the insertion loss within a channel frequency (or
wavelength) range

3.4.3
dispersipn tuning time

longest glapsed time it takes a module to change a dispersion setti
dispersion value to a desired final dispersion value, when the
tolerancd is met

itrgry initial
i target

3.5 Dynamic gain tilt equalizer (DGTE) terms

The folloying definitions apply to the dynamic gain ti

3.5.1
dynamic|spectral equalizer
DSE

two port
into an o
shape fof pre-emphasis

ral shape
spectral

3.5.2
dynamic|gain tilt equa

DGTE Q
dynamic [spectral~equali

varying dain tilt int
gain tilt

vith time-
required

yHich gain tilt is nominally flat, or is set for a

3.5.3

dynamic
differenc
waveleng

aximum and minimum deviation of attenuation over pperating
the dynamic gain tilt equalizer can be set

3.5.4
positive slope type
type of DGTE for which dynamic gain tilt range can be set for positive gain tilt

3.5.5
negative slope type
type of DGTE for which dynamic gain tilt range can be set for negative gain tilt

3.5.6

both slope type

type of DGTE to which dynamic gain tilt range can be set for both positive and negative gain
tilt

3.5.7

slope linearity

maximum deviation of attenuation between the spectral shape by dynamic gain tilt equalizer
and linear slope over the operating wavelength range
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3.5.8

response time

longest elapsed time it takes a dynamic gain tilt equalizer to change a gain tilt setting from an
arbitrary initial gain tilt value to a desired final gain tilt value, when the resulting gain tilt target
tolerance is met

3.6  Optical channel monitor (OCM) terms
The following definitions apply to the optical channel monitor (OCM)

3.6.1
input channel plan
entire set of ITU channels on which the optical channel monitor is reporting/\

3.6.2
input channel frequency spacing tolerance

centre-tofcentre difference in frequency (or wavelength) betw
device

e djacent-cha m}s in a

3.6.3
input channel power dynamic range
full rangq of input power per channel between the sa

3.6.4
input channel non-uniformity
difference
channel

and the
me

Note 1 to e

3.6.5
input adj 0N
differenc S j annels present during one measuremgnt within
the respa

Note 1 to e

Note 2 to e

3.6.6
input c ity for channel identification
difference ers of the channel with the most power and the channe| with the
least poV ing one measurement within the response time for positively identifying all
channels|pfesent and'not falsely identifying channels that are not present

Note 1 to entry: This applies to a multichannel signal across the operating wavelength range.

Note 2 to entry: In-band extinction ratio is expressed in dB.

3.6.7

input adjacent channel non-uniformity for channel identification

difference between the powers of adjacent channels present during one measurement within
the response time for positively identifying all channels present and not falsely identifying
channels that are not present

Note 1 to entry: This applies to a multichannel signal across the operating wavelength range.

Note 2 to entry: In-band extinction ratio is expressed in dB.
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3.6.8

input total band power dynamic range for channel measurements

full range of input total band power between the saturation or sensitivity limits of channel
measurements

3.6.9

input total band power dynamic range for total band power measurements

full range of input total band power between the saturation or sensitivity limits of total band
power measurements

3.6.10

input OSNR dynamlc range
full range—o :
measurements remain W|th|n thelr respectwely speC|f|ed error limits

d OSNR

3.6.11
input channels bit rates
list of bitrates to which any channel may be modulated

3.6.12
reference measurement bandwidth
integratign bandwidth of the optical power measure

3.6.13
noise equivalent bandwidth
integratid

3.6.14
channel power absolute<erro
maximumn} difference b nnel power and the calibrated feference
channel |power, withi s C ement integration bandwidth, dufing one
measurement wit@ e ti pecified over all input and operating ranges

3.6.15

channel
maximum
response

2|_power absolute error, during one measurement within the
input and operating ranges

3.6.16

channel
maximum variation of\the channel power absolute error over the repeatability time ipterval at
a given irrput and operating condition, specified over all input and operating ranges

3.6.17
channel power resolution interval
smallest increment of the reported channel power measurement value

3.6.18

channel power polarization dependent error

maximum power measurement difference over all polarization states at a given input and
operating condition, during one measurement within the response time, specified over all
input and operating ranges

3.6.19

total band power absolute error

difference between the measured total power and the calibrated total power reference, each
integrated over the frequency band, during one measurement within the response time,
specified over all input and operating ranges
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3.6.20

total band power relative error

maximum variation of the total band absolute error, during one measurement within the
response time, specified over all input and operating ranges

3.6.21

total band power variability

maximum variation of the total band power absolute error over the repeatability time interval
at given input and operating conditions, specified over all input and operating ranges

3.6.22
total band power resolution interval

smallest ijncrementof-the ropnrfnd total band power measurement value

3.6.23
frequengy absolute error 2

maximumn} difference between the measured frequency and the ¢ rence frequency,
during one measurement within the response time, specified puta bperating
ranges

3.6.24
frequengy relative error

maximum variation of the frequency absolute
response time, specified over all input-and opefa

bselute<error~oyeér the repeatability time interval at
ecified over alf input and operating ranges

ithin the

3.6.25
frequengy variability

maximumn variation of the frequency
given input and operating i

3.6.26
frequendy resolution
smallest

3.6.27
frequend ent e
maximun § nt difference over all polarization states at given input and
operating iti i opeé measurement within the response time, specifieq over all
input and i

3.6.28
OSNR ak
maximunn S ddiring one
measurement W|th|n the response tlme specrfred over aII mput and operatrng ranges

3.6.29

OSNR relative error

maximum variation of the OSNR absolute error, during one measurement within the response
time, specified over all input and operating ranges

3.6.30

OSNR variability

maximum variation of the OSNR absolute error over the repeatability time interval at given
input and operating conditions, specified over all input and operating ranges

3.6.31
OSNR resolution interval
smallest increment of the reported OSNR measurement value
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3.6.32

OSNR polarization dependent error

maximum OSNR measurement difference over all polarization states at given input and
operating conditions, during one measurement within the response time, specified over all
input and operating ranges

3.6.33

back reflection

fraction of the optical signal reflected at the input optical port over the entire band, specified
over all input and operating ranges

3.6.34

response-time
time reqlired to perform the specified measurements for all channe
values ¢ver the communications interface to the external cpo
measurement request, specified over all input and operating ranges

and %a%er these
at\\ijssues a

3.6.35
repeatahility time interval
minimum|time interval over which a given measurement repea

4 Abbreviations

DCDC dynamic chromatic disp
DCE dynamic channel equalize
DGTE dynamic gain tilt equaliz
DM dynamic module
DSE
EMC
ESD
OCM
OSNR
PWB
TDC

5 Prep

5.1 Gdneral

In the preparation of a performance standard, the following items shall be considered and
instructions pertaining to them included:

e product definition;

e tests;

e details;

e requirements;

e sample size;

e sample definition;

e groupings/sequences;

e pass/fail criteria;

o reference product definition;
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e performance standard test report.
5.2 Product definition

The product to which the performance standard relates shall be clearly defined.

5.3 Tests

The tests to be carried out on the product in order for it to meet the performance standard
shall be clearly defined. No ambiguity or options shall be allowed.

The test method to be used shall be clearly defined for each test. Wherever possible the test
method shall be selected from |IEC referenced tests; where this is not possible other test
methods |may be defined. If an undefined test method is used, the test nd_gdetails to
be speciffed shall be included in the appropriate annex of the perform dar

ted in a

5.4 Ddtails

Details tp be considered shall be given for all tests a
performance standard. These should be directly related
product Jocation within an operating or service envir
standard|is intended to correspond. No ambiguity or dptions shall*be aII

5.5 quuirements

The perf
the performance standard shall be
ambiguities shall be allowed.

rmance requirements that mus ~ in order for the product to comply with
t nent. No

5.6 Sample size

The sample size for ea

5.7 Sample d@k'

The sam

5.8 Gr

Test grox nces shall be defined in the appropriate annex of the performance
standard e user, user group or manufacturer. The number of samples for
each test Iso be defined in the annex.

5.9 Pass/failcriteria

The pass/fail criteria shall be unambiguously stated for each test within the performance
standard. No deviation or exceptions shall be allowed.

5.10 Reference product definition

Where a performance standard requires the use of a reference product or component, the
reference product shall be clearly defined in the appropriate annex of the performance
standard.

5.11 Performance standard test report

Conformance to a performance standard shall be supported by a test report. The test report
shall clearly demonstrate that the tests were carried out in accordance with the requirements
of the performance standard and provide full details of the tests together with a pass/fail
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