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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -
TEST METHODS -

Part 5-1: Dynamic gain tilt equalizer —
Response time measurement

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate if
with the International Orgamzatlon for Standardization (ISO) i

the latter.

5) IEC provides no n ark| g proce
equipment decla
6) All users should ehsdrg

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
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 bilingual version (2014-07) corresponds to the English version, published in 2009-06.

The text of this standard is based on the following documents:

FDIS Report on voting
86C/883/FDIS 86C/899/RVD

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

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.
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DYNAMIC MODULES -
TEST METHODS -

Part 5-1: Dynamic gain tilt equalizer —
Response time measurement

1 Scope and general information

1.1 Scope

This part of IEC 62343 contains the measurement method of response e ¢ dynamic
gain tilt equalizer (DGTE) to change its gain tilt from an arbitrar i
target value.

1.2 General information

The DGTE is categorized into three control methods
type is driven directly by voltage or current,

Table 1 TE by the control method

\/ S'Qect éo\ntr\b\ Digital control Analogue control
Control voltage ohcurr By command through digital By voltage or current

directly circuit through analogue circuit

\

Configuratio
\D\GT\S\> DGTE DGTE
\

w/digital circuit w/analogue circuit
V/I applied
PP Command V/I control
(RS232c, 12C, (ex. 0~+5V)
Control system Control system Control system
Correction for By control system By digital circuit or control By analogue circuit or
temperature system control system

dependency

2 Terms, definitions, abbreviations and response waveforms

2.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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211
convergence time
TC

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

21.2

latency time

T

for the direct and the analogue control types, time between the application of control signal
and the change in optical power by +X % from the output port of DGTE at pre-determined
wavelength

21.3
processing time
T
p
for the digital control type, time between the application of co
in optical power by +X % from the output port of DGTE at pre-de

21.4
response time
(Tyor Tp) + T, + T

2.1.5
rise time
T,

r

time to change from the initial £X % tp the_targst in the optical power from the output

21.6

setting time

TS

time to be suppé%d ' i at thé target +Y % to the final stay at the target within
a required resolufiop” of the ! er from the output port of DGTE at pre-determined

wavelength

2.2 Abbreyxiati

CPU

DGTE

DUT

O/E Opticdl-to-electrical

PDL Polarization dependent loss
TLS Tunable laser source

WDM Wavelength division multiplexing

2.3 Response waveforms

The definitions and symbols defined in 2.1 are shown in Figures 1 through Figure 3.
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Optical power (W) Suppressed within

100 + Y % P required resolution
Target power 100 % Ia\\ A/~ 4o Y
100 - Y % N/ "#pu
Parameters

7| : Latency time
T, : Rise time
T. : Convergence time

Response time: 7} + T, + T Ts : Setting time

¢ / Po : Overshoot

100 + X % Ts u - Undershoot

. <4 -
Initial power 100 %
100 — X % -Tu- .Tr- -Tc - /\(
ime
A\
Control signal \\
Figure 1 — Response waveforms for di ontrol

P required resolution
Target power 100 % N = ‘
100 =Y %

Optical power (W) A <X<\(> G Suppressed within
100 +Y % \‘

Py

Q \/ Parameters
T, : Rise time
Te
e |
-
- |

T : Latency time

T. : Convergence time
T, : Setting time

P, : Overshoot

Ts P, : Undershoot

100 + X % \X\
Initial power 100{
100 =X 9 \ b Tr TC

- »Time
ommand \\/
~ >

Figure 2 — Response waveforms for digital control DGTEs
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Optical power (W) Suppressed within

100 + Y % P required resolution
Target power 100 % Iﬁ\\ A Y
100-Y % N | Py *
Parameters
T) : Latency time
Ty : Rise time
T. : Convergence time
Response time: 7+ 7, + T¢ Ts : Setting time
 — / > Py : Overshoot
100 + X % Ts Py : Undershoot
. < s
Initial power 100 %
e e |

100 - X % 7 T s /\(
ime

N\
Control signal \

Figure 3 — Response waveforms for a

3 Apparatus

3.1 Light source

A tunable wavelength device is used A i . A tunable laser source (TLS) or a

combination of a broadband light solrce ilter is the typical equipment of a

tunable wavelength light sguxrce. T+ i tunable wavelength light source shall
\ BJE to be measured.

the linewidth m
than one-tenth o
and dynamic gain ] TEafe 35 nm and + 4 dB respectively. For example, the
error for the linew(dth i

In order to minimiie the S neertainty caused by the linewidth of the light source,

4/35
N—"2 )= 14 %
Ry

The output powe e light source shall remain stable during the measurement. The stability
of the output power™uring the response time of DGTE to be measured shall be smaller than
one-tenth of dynamic gain tilt range of DGTE.

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

3.2 Pulse generator

A pulse generator is used to drive the 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.
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3.3 OJ/E converter
An O/E converter is used to convert the optical output power of the 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(1/7,) Hz, where T, is the rise time to be measured.

The maximum power input to the O/E converter before compression shall be more than 10
times the optical power to be measured.

3.4 Temperature and humidity chamber

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

3.5 Oscilloscope

have at least two traces.

3.6 Temporary joints

3.7 Control system

For digital and analogue
specification is defined in€

3.8 Measurement sjet-

The measureme -Up for t ontrdl types is shown in Figures 4 to Figure 6.

\Crly?ber Oscilloscope

N O/E
b{htwe \ DGTE converter | | ‘ ;
N\

Pulse generator

Signal pulse

Figure 4 — Measurement set-up for direct control
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Oscilloscope

Chamber
O/E
Light source DGTE ]
w/digital circuit converter

|
Command Command complete flag |
RS232c I
GP-IB
12C |
Dual port RAM
etc.

Command sending flag
Control system I e e

Chamber x G ‘\O/Qllloscope
Light source DGTE
w/analog cirguit
)

G

Command complete flag
C%tgol system

hould be driven by a step signal from the control system.

/
5/
gQ
|

Figure 6 — Measurement set-up for analogue control

4 Procedure

4.1 Direct control type
411 Set-up

The measurement set-up shall be made up as shown in Figure 1. The temperature in the
chamber after setting shall be kept constant and uniform in order to achieve stable
measurement. The light source, the pulse generator, the O/E converter and the oscilloscope
shall be turned on for the measurement.
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