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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -

Part 5-1: Test methods — Dynamic gain tilt equalizer -
Gain tilt settling time measurement

FOREWORD

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
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, 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 dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising 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 organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasenableyefforts are-made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held [responsible’ for/the way in which they are used or for any
misinterpretation by any end user.

In order to promote international tniformity, IECyNatioenalyC@ommittees) undertake to apply IEC Publications
transparently to the maximum, extent  possible™in their” Aational“and“regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation-of conformity. Independent certification bodies provide conformity
assessment servicestand;/inisome,afeasaccess;to lEC/ marks of |conformity2 TEC is) .not responsible for any
services carried out by, independent certification bodies,

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members 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 fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention 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.

International Standard IEC 62343-5-1 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2009. It constitutes a
technical revision. This edition includes the following significant technical changes with
respect to the previous edition:

a) change in the title

b) changes in performance parameter names.
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The text of this standard is based on the following documents:

CDV Report on voting
86C/1249/CDV 86C/1277/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 parts in the IEC 62343 series, published under the general title Dynamic Modules,
can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours “which| (are |considered’ to, -be | useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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DYNAMIC MODULES -

Part 5-1: Test methods — Dynamic gain tilt equalizer -
Gain tilt settling time measurement

1 Scope

This part of IEC 62343 contains the measurement method of gain tilt settling time for a
dynamic gain tilt equalizer (DGTE) to change its gain tilt from an arbitrary initial value to a
desired target value.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62343, Dynamic modules = General’and.guidance

IEC 62343-1-3, Dynamic modules = Part '1-3: Performance standards — Dynamic gain tilt
equalizer (non-connectorized)

3 Terms, definitions, abbreviations and response waveforms

3.1 Terms and definitions

For the purposes of‘“this™'document,’ the terms"and- definitions ~given in IEC 62343 and
IEC 62343-1-3 and the following apply.

3.11
TC

convergence time

time to converge from the first hit at the target £Y % to the stay within the deviation +Y % in

the optical power from the output port of DGTE at pre-determined wavelength

3.1.2

Ty

latency time

<direct and analogue control types> time between the application of control signal and the
change in output optical power by +X % of the initial power of DGTE at pre-determined
wavelength

3.1.3

Ty

processing time

<digital control type> time between the application of control command and the change in
output optical power by +X % of the initial power of DGTE at pre-determined wavelength

3.14
gain tilt settling time
(TyorTp) + T + Tg
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3.1.5
TI’

rise time

time to change from the initial £X % to the target +Y % in the optical power from the output

port of DGTE at pre-determined wavelength

3.1.6

TS

settling time

time to be suppressed from the first hit at the target +Y % to the final stay at the target within
a required resolution of the optical power from the output port of DGTE at pre-determined
wavelength

3.2 Abbreviations

CPU central processing unit

DGTE dynamic gain tilt equalizer

DUT device under test

LCD liquid crystal display

O/E optical-to-electrical

PDL polarization dependent loss
TLS tuneable laser source

WDM wavelength division multiplexing

3.3 Response waveforms

The definitions and symbolsidefined in'3. 1 are shownlin_Figure 1, Figure 2 and Figure 3.

Optical power (W) A Suppressed within
ired resolution
100 + Y % N\ IE T3 P *requ're
Target power 100 % / \\ AV =
100 - Y % Py
Parameters
T\ : Latency time
T: : Rise time
T. : Convergence time
Gain tilt settling time: T+T,+T, T, : Settling time
I / P, : Overshoot
< > P, : Undershoot
100 + X % _ Ts _
Initial power 100 % - -
100 - X % O T Te
» Time
A
Control signal
-

v

IEC

Figure 1 — Response waveforms for direct control DGTEs



-8 - IEC 62343-5-1:2014 © |IEC 2014

Optical power (W) A Suppressed within
100 + ¥ % ~ TP, ¢ required resolution
Target power 100 % / \\ o
100 - Y % V Pu A
Parameters
T, : Processing time
T: : Rise time
T. : Convergence time
Gain tilt settling time: Tp+Tr+Tc T : Settling time
P, : Overshoot
~ /! > P, : Undershoot
100 + X % B Ts . -
Initial power 100 % — —
100 - X % :Tp=‘ Tr:: Te >
» Time
A
Command

IEC
Figure 2 — Response waveforms for digital control DGTEs
Optical power (W) 4 Suppressed within
ired resolution
100+ Y % A TP {' require
Target power 100 % / \\ /\Vf\" o
100 - Y % Py 4
Parameters
T : Latency time
T: : Rise time
T. : Convergence time
Gain tilt'settling timeD T+ Ti+ o Ts : Settling time
J Py Overshoot
100 + X % 74 y P, : Undershoot
Initial power 100 % —
100 - X % Tl T Te
» Time
A
Control signal
-
" IEC

Figure 3 — Response waveforms for analogue control DGTEs

4 General information

The DGTE is categorized into three control methods as shown in Table 1. The direct control
type is driven directly by voltage or current; the digital control type is operated by digital
control system with digital signals; and the analogue control type is operated by analogue
signals. The definition and the measurement method of gain tilt settling time for DGTE are
different for the three control types. Table 1 also shows the configuration of operating systems
and the correction for temperature dependency for three control types of DGTE. When the
gain tilt settling time for the DGTE has temperature dependency, users may need to calibrate
the temperature effect. The bottom row in Table 1 indicates the typical methods of the
correction for temperature dependency (refer to Annex D).
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Table 1 — Categorization of DGTE by the control method

Direct control Digital control Analogue control
Control By voltage or current By command through digital By voltage or current
directly circuit through analogue circuit
Configurations
DGTE DGTE DGTE
widigital circuit w/analogue circuit
VIl applied Command V/I control
(Rs232c, 12C, etc.) (ex.0~+5V)
Control t
Control system ontro system Control system
Correction for By control system By digital circuit or control By analogue circuit or
temperature system control system
dependency

5 Apparatus

5.1 Light source

A tuneable wavelength device is used as the light source. A tuneable laser source (TLS) or a
combination of a broadband light sourceand tuneable’ filter is the typical equipment of
tuneable wavelength light source. The tuning rangeof the tuneable wavelength light source
shall be enough to cover the,operating wavelength of DGTE to be measured.

In order to minimise the measurement uncertainty caused by the linewidth of the light source,
the linewidth multiplied by the maximum value,of the gain tilt slope of DGTE shall be smaller
than one tenth of the dynamic gain tilt range. Typicalvalue of operating wavelength range and
dynamic gain tilt range of DGTE are 35 nm-and +4 dB respectively. "For'example, the error for
the linewidth of 1 nm‘is calculated'as:

1><{ 4735 }:1,4% 1)

|+4—(—4)

The output power of the light source shall remain stable during the measurement. The stability
of the output power during the gain tilt settling time of DGTE to be measured shall be smaller
than one tenth of dynamic gain tilt range of DGTE.

If the polarization dependent loss (PDL) of DGTE to be measured is larger than 0,5 dB, a
depolarized light source shall be used.

5.2 Pulse generator

A pulse generator is used to drive DGTE to be measured. The shape of the pulse shall be
rectangular to change the gain tilt. The intensity and width of the pulse shall be such to make
the maximum tilt change defined as the specification of DGTE. The rise time/fall time of the
rectangular pulse shall be shorter than 10 ns or one tenth of the rise time/fall time to be
measured.

5.3 O/E converter

An O/E converter is used to convert the optical output power of DGTE to be measured to the
electrical power to be observed by an oscilloscope. The bandwidth of O/E converter shall be
from DC to greater than 10(1/7T,) Hz, where T, is the rise time to be measured.
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The maximum power input to the O/E converter before compression shall be 10 times more
than the optical power to be measured.

5.4 Temperature and humidity chamber

The test setup shall include an environmental chamber capable of producing and maintaining
the specified temperature and/or humidity.

5.5 Oscilloscope

The oscilloscope shall have a storage function and sufficient bandwidth and accuracy. It shall
have at least two traces.

5.6 Temporary joints

This is a method, device, or mechanical fixture for temporarily aligning two fibre ends into a
reproducible, low loss joint. It may be, for example, a precision V-groove vacuum chuck,
micromanipulator or a fusion or mechanical splice. The stability of the temporary joint shall be
compatible with the measurement precision required.

5.7 Control system

For the digital and the analogue control types, the control system is used to drive the DGTE.
The specification is defined individually:

5.8 Measurement setup

The measurement setups for the three types,of DGTE,in Table 1 are shown in Figure 4,
Figure 5 and Figure 6, respectively. For each type .of control,.a carrection signal from the O/E
converter output is applied to the DGTE.

Chamber Oscilloscope

O/E
Light source DGTE converter [T |

Pulse generator

Signal pulse

IEC

Figure 4 — Measurement setup for direct control
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Oscilloscope

Chamber
O/E
Light source DGTE e
9 w/digital circuit converter
|
Command complete flag
Command |
RS232c |
GP-IB
12C I
Dual port RAM |
etc.
|
Command sending flag I
Controlsystem -—————————————I
IEC
NOTE Either command complete flag or command sending flag can be used
Figure 5 — Measurement setup for digital control
Oscilloscope
Chamber
Light source DGTE O/Et _—
w/analogue circuit converter
Voltage
of
current
Command complete flag
Control system
IEC

NOTE The control system provides a step signal to the DGTE.

Figure 6 — Measurement setup for analogue control

6 Procedure

6.1 Direct control type
6.1.1 Setup

The measurement setup is shown in Figure 4. The temperature after setting shall be kept
stabilized and uniform in the chamber for the stable measurement. The light source, the pulse
generator, the O/E converter and the oscilloscope shall be turned on for the measurement.

6.1.2 Preparation

Before starting the measurement, the setup shall be held constant for more than 1 h for
stabilization.
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