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Certification Information

Certification Information

North America Regulatory Statement

This unit was certified by an agency approved in both Canada and the
United States of America. It has been evaluated according to applicable
North American approved standards for product safety for use in Canada
and the United States.

Electronic test and measurement equipment is exempt from FCC part 15,
subpart B compliance in the United States of America and from ICES-003
compliance in Canada. However, EXFO Inc. makes reasonable efforts to

ensure compliance to the applicable standards.

The limits set by these standards are designed to provide reasonable
protection against harmful interference when the equipment is operated in
a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance
with the user guide, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely
to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the
user's authority to operate the equipment.

European Community Declaration of Conformity

An electronic version of the declaration of conformity for your product is
available on our website at www.exfo.com. Refer to the product’s page on
the Web site for details.
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OSA

Introducing the FTB-5240S/S-P
Optical Spectrum Analyzer

The FTB-5240S/S-P Optical Spectrum Analyzer (OSA) is designed to
measure optical power as a function of wavelength or frequency and
Optical Signal to Noise Ratio (OSNR).

Your OSA offers truly portable spectral characterization for DWDM network
commissioning, as well as InBand Optical Signal to Noise Ratio (OSNR)
measurement for ROADM and 40 Gbit/s signals and networks.

Handle

I}a\‘ — Input port




Introducing the FTB-5240S/S-P Optical Spectrum Analyzer

Models

The OSA comes in different models:

Models
>
>
>
>
2

FTB-5240S: The FTB-5240S is a small form factor expert DWDM OSA
designed for efficient commissioning, maintenance and
troubleshooting of DWDM components and links in the field, from

25 GHz to CWDM. It can measure power as a function of wavelength
for new modulation schemes, such as non-return-to-zero (NRZ), duo
binary, which present large line widths and often display multiple
peaks. In-depth analysis ensures the correct identification and signal
measurement of each carrier. It also measures OSNR based on the IEC
61280-2-9 method.

FTB-5240S-P: It is the FTB-5240S model with a polarization controller. It
is a hardware-ready version of an expert OSA (two-slot unit), without
the software to compute the InBand/i-iInBand OSNR. You can upgrade
this model on field using the software key, and it will become fully
capable of InBand/i-iInBand OSNR measurement.

FTB-5240S-P-InB: It is the FTB-5240 S-P model (two-slot unit) with the
software to compute the InBand/i-InBand OSNR. This software allows
you to make either IEC-Based OSNR measurements, or In-Band OSNR
measurements, required when the inter-channel noise is not
representative of the noise under the signal peaks or when crosstalk is
dominant.

High Power Model (HPW): This model allows you to connect the
FTB-5240S or FTB-5240S-P OSA to a network that carries very high
optical power. This situation becomes more common with the
deployment of latest CATV networks. The sensitivity of this OSA model
is shifted accordingly and the module is protected to work under these
extended power levels.

FTB-5240S/S-P
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Introducing the FTB-5240S/S-P Optical Spectrum Analyzer
Typical Applications

Typical Applications

You can use your OSA for the following tasks:

>

>
>
>

vy

Characterizing channels in the O- to U-band spectra
Testing laser sources for spectral purity and power distribution
Testing the transmission characteristics of optical devices

Troubleshooting and monitoring key parameters on CWDM or DWDM
signals to check system stability

Characterizing all channel spacings, from 50 GHz DWDM to CWDM
Testing high-speed networks (beyond 40 Gbit/s)

Measuring OSNR, but specifically within the channel (InBand OSNR)
for FTB-5240S-P-InB model



Introducing the FTB-5240S/S-P Optical Spectrum Analyzer
Optional Software Packages

Optional Software Packages

Optional software options are available for your application.

Option Name Description

Advanced (Adv) | The Advanced option gives you access to the following test
modes:

» Drift: time-based WDM analysis for signal monitoring.

» ST: characterization of the spectral transmittance of
optical components such as filters.

» EDFA: characterization of the performance of an
Erbium Doped Fiber Amplifier.

» DFB: characterization of a DFB laser source.

» FP: characterization of a Fabry-Perot laser source.

In-Band (InB) | The In-Band option enables you to perform In-Band noise
analysis for WDM and WDM drift measurements.

Note: Not supported by the FTB-5240S module.

When this option is activated, it is possible to have access
to user-defined acquisition and analysis parameters for
custom In-Band noise measurement (WDM and WDM drift
modes)

4 FTB-5240S/S-P



Introducing the FTB-5240S/S-P Optical Spectrum Analyzer

Post-Processing Application

Option Name Description
WDM This option activates the WDM Investigator mode
Investigator measurement diagnostics.
(Inv)

When this option is activated, it is possible to have access
to qualitative analysis of the noise source in measurement
results for each channel through the WDM Investigator
dashboard.

» Qualitative analysis of the noise source in
measurement results for each channel through the
WDM Investigator dashboard

» Qualitative analysis of the PMD pulse spreading on live
noncoherent signals

Note: Not supported by the FTB-5240S module but
supported by the FTB-5240S-P module.

Note: The WDM Investigator (Inv) software option
is dependent on the InBand (InB) option. The
InBand (InB) option must be enabled for the
WDM Investigator (Inv) software option to
work.

Post-Processing Application

A post-processing, or offline version of the application is available for you to
use on a conventional computer. This offline version has most of the
module application, but does not allow you to perform acquisitions.

OSA



Introducing the FTB-5240S/S-P Optical Spectrum Analyzer

Conventions

Conventions

Before using the product described in this guide, you should understand
the following conventions:

WARNING

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. Do not proceed unless you
understand and meet the required conditions.

H)

CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury. Do not proceed unless you
understand and meet the required conditions.

CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in component damage. Do not proceed unless you
understand and meet the required conditions.

IMPORTANT

Refers to information about this product you should not overlook.

= J 3
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2 Safety Information

00 mm o
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OSA

WARNING

Do not install or terminate fibers while a light source is active.
Never look directly into a live fiber and ensure that your eyes are
protected at all times.

WARNING

The use of controls, adjustments and procedures other than those
specified herein may result in exposure to hazardous situations or
impair the protection provided by this unit.

IMPORTANT A
, make sure

When you see the following symbol on your unit

that you refer to the instructions provided in your user
documentation. Ensure that you understand and meet the required
conditions before using your product.

IMPORTANT

Other safety instructions relevant for your product are located
throughout this documentation, depending on the action to
perform. Make sure to read them carefully when they apply to your
situation.

CAUTION

The following symbol indicates that your unit is equipped with a

laser source: /%\ .



Safety Information

Your instrument is a Class 1 laser product in compliance with standards
IEC 60825-1: 2007 and 21 CFR 1040.10, except for deviations pursuant to
Laser Notice No. 50, dated June 24, 2007. Invisible laser radiation may be
encountered at the output port.

The following label indicates that a product contains a Class 1 source:

Class 1 Laser Product

Lomplies with 21 CFR 1040.10
except for deviations

pursuant 1o Laser Notica No. 50
dated 2007.

The maximum input power for the FTB-5240S/S-P Optical Spectrum
Analyzer is == 4 W. For more information on equipment ratings, refer to
the user documentation for your platform.

8 FTB-5240S/S-P



3 Getting Started with Your OSA

Inserting and Removing Test Modules

CAUTION
Never insert or remove a module while the FTB-200 v2 is turned on.

This will result in immediate and irreparable damage to both the
module and unit.

CAUTION
To avoid damaging your unit, use it only with modules approved by
EXFO.

= WARNING
When the laser safety LED is flashing, at least one of your modules

is emitting an optical signal. Please check all modules, as it might
not be the one you are currently using.

OSA 9



Getting Started with Your OSA

Inserting and Removing Test Modules

To insert a module into the FTB-200 v2:

1. Turn off your unit.

2. Position the unit so that its front panel is facing you.

10 FTB-5240S/S-P



Getting Started with Your OSA

Inserting and Removing Test Modules

3. Take the module and place it vertically so that the retaining screw hole
is at the left of the connector pins.

CAUTION

Inserting a module upside down could result in permanent damage
to the module, as the connector pins might be bent.

4. Insert the protruding edges of the module into the grooves of the unit’s
module slot.

5. Push the module all the way to the bottom of the slot, until the
retaining screw makes contact with the unit casing.

6. Place the unit so that its bottom panel is facing you.

OSA 11



Getting Started with Your OSA

Inserting and Removing Test Modules

7. While applying slight pressure to the module, lift the mobile part of the

retaining screw and use it to turn the retaining screw clockwise until it
is tightened.

This will secure the module into its “seated” position.

Turn retaining screws
clockwise

Bottom panel

When you turn on the unit, the startup sequence will automatically detect
the module.

FTB-5240S/S-P
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Getting Started with Your OSA
Inserting and Removing Test Modules

To remove a module from the FTB-200 v2:

1. Turn off your unit.
2. Position the unit so that the bottom panel is facing you.

3. Lift the mobile part of the retaining screw and use it to turn the
retaining screw counterclockwise until it stops.

The module will be slowly released from the slot.

Turn retaining screws
counterclockwise

\

I

=
e

|

}

\\\ Eﬂ \%} fﬁ “\,\ ) /Z/

\%_] K a——————— W

Bottom panel

—

4. Place the unit so that the top panel is facing you.

13



Getting Started with Your OSA

Inserting and Removing Test Modules

5. Hold the module by its sides or by the handle (NOT by the connector)
and pull it out.

CAUTION

Pulling out a module by a connector could seriously damage both
the module and connector. Always pull out a module by its casing.

)

6. Cover empty slots with the supplied protective covers.

14 FTB-5240S/S-P



Getting Started with Your OSA
Starting Module Applications

Starting Module Applications

Your modules can be configured and controlled from their dedicated
applications in Compact ToolBox.

To start a module application:
1. From Compact ToolBox, select the module to use.

It will turn blue to indicate that it is highlighted.

Programs
Modules Main Menu

Povver Meter

LAt L]

ODtI\:a| Spectrum Analyzer

Luca\ bus (slat) 0 Probe
File Manager

Setup
System Info
Applications
OSA WDM e
Start 5:13 AM || 1/21/2000
E

OSA 15



Getting Started with Your OSA
Starting Module Applications

2. Under Applications, select an application, then press Start.

To start the Power Meter or Probe application:

From Main Menu, press Power Meter or Probe.

The main window (shown below) contains all the commands required to

— Function
buttons

control the OSA:
| e
o]
0]
Display N
— £ 20
panes I
30
40
T T T r T T r
1530 1535 1540 1545 1550 1555 1560
REW (nm) 0.061 Act. | Oh: - oP: = Ref. | Ak 3
— Acquisition Trace Info.
Ch.# A(nm) Power (dBm) OSNR (dB} Noise (dBm)  BW 3.00 dB (nm) BW 20.00 dB (nm}
1 1520.579 (-4.50 2053 (InBnf-2502 __ 0.057 0.187
Result 2 1530.341 (i-8.91 29.52| (InB nf)-38.43 0.060 0.159
— 3 | 1531113 ()-9.07 23.06| (InB nf)-32.12 0.057 0.170
panes 4 | 1531.925 ()-10.29 19.68| (InB nf)-29.97 0.058 0.268
5 | 1532.704 ()-8.13 32.65| (InB nf)-40.78 0.059 0.160
6 1534.260 (i}-9.78 22.14 (InB nf)-31.91 0.055 0.168
7 | 1535.033 (i)-9.89 17.97| (InB nf}-27.86 0.065 0.406
[E4E]

Note: The illustrations in this user guide may differ slightly from those on your unit

depending on the resolution and platform type.

16
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4 Preparing Your OSA for a Test

IMPORTANT
For optimal test results, you should allow a minimum warm up

period of two hours for your OSA before starting your tests.

Cleaning and Connecting Optical Fibers

IMPORTANT
To ensure maximum power and to avoid erroneous readings:

» Always inspect fiber ends and make sure that they are clean as
explained below before inserting them into the port. EXFO is
not responsible for damage or errors caused by bad fiber
cleaning or handling.

» Ensure that your patchcord has appropriate connectors. Joining
mismatched connectors will damage the ferrules.

To connect the fiber-optic cable to the port:

1. Inspect the fiber using a fiber inspection microscope. If the fiber is
clean, proceed to connecting it to the port. If the fiber is dirty, clean it as
explained below.

2. Clean the fiber ends as follows:

2a. Gently wipe the fiber end with a lint-free swab dipped in isopropyl
alcohol.

2b. Use compressed air to dry completely.

2c. Visually inspect the fiber end to ensure its cleanliness.

OSA 17



Preparing Your OSA for a Test

Cleaning and Connecting Optical Fibers

3. Carefully align the connector and port to prevent the fiber end from
touching the outside of the port or rubbing against other surfaces.

If your connector features a key, ensure that it is fully fitted into the
port’s corresponding notch.

4. Push the connector in so that the fiber-optic cable is firmly in place,
thus ensuring adequate contact.

If your connector features a screwsleeve, tighten the connector
enough to firmly maintain the fiber in place. Do not overtighten, as this
will damage the fiber and the port.

Note: If your fiber-optic cable is not properly aligned and/or connected, you will
notice heavy loss and reflection.

EXFO uses good quality connectors in compliance with EIA-455-21A
standards.

To keep connectors clean and in good condition, EXFO strongly
recommends inspecting them with a fiber inspection probe before
connecting them. Failure to do so will result in permanent damage to the
connectors and degradation in measurements.

18 FTB-5240S/S-P



Preparing Your OSA for a Test
Installing the EXFO Universal Interface (EUI)

Installing the EXFO Universal Interface (EUI)

The EUI fixed baseplate is available for connectors with angled (APC) or
non-angled (UPC) polishing. A green border around the baseplate
indicates that it is for APC-type connectors.

Bare metal

(or blue border)—
indicates UPC
option

Green border
indicates APC
option

To install an EUI connector adapter onto the EUI baseplate:
1. Hold the EUI connector adapter so the dust cap opens downwards.

- 7 R
® V@

Close the dust cap in order to hold the connector adapter more firmly.

Insert the connector adapter into the baseplate.

While pushing firmly, turn the connector adapter clockwise on the
baseplate to lock it in place.

OSA 19



Preparing Your OSA for a Test
Selecting a Test Mode

Selecting a Test Mode

Your module gives you different ways to test all your DWDM systems:

>

Y YVvYYy

\/

WDM: Allows you to analyze an optical link. By default, the WDM test

mode is selected.

Drift: Allows you to monitor an optical link for a fixed duration.

DFB: Allows you to characterize a DFB laser source.

Fabry-Perot (FP): Allows you to characterize a Fabry-Perot laser source.

Spectral Transmittance: Allows you to characterize the spectral
transmittance of optical components such as filters.

EDFA: Allows you to characterize the performance of an Erbium Doped
Fiber Amplifier (EDFA) using the OSA module in field deployed systems
(NB measurement assumes transmission conditions).

To select a test mode:

1.

20

From the Main Menu, press Mode.

WDM measurement instructions
0 1- Selectthe acquisition parameters
2- Add channels in Analysis Setup or
3- Start an acquisition
4- Save results and trace

ts ta file

-100

use Favorites

it

T T T
1250 1300 1350 1400

T
1450

T T T
1500 1550 1600 nm | A

Acquisition

Type: Single [v] Count:

Wavelength range

Start: 1526.000| nm

12/

Stop: 1567.000| nm

Y

/s :

I<_l

s | @

FTB-5240S/S-P



Preparing Your OSA for a Test
Selecting a Test Mode

2. Select the desired test mode. The DFB and FP sources are under the
Sources item.

Global Results _
1. ”
WDM measurement instructions
0 1- Select the acquisition parameters %
2- Add channels in Analysis Setup or use Favorites -
3- Start an acquisition Open Save Fav.
20 4- Save results and trace to file
i
£ 4] i
@
3
] )
%
o
-804
&
-100 T T T T T T T M
1250 1300 1350 1400 1450 1500 1550 1500 nm | ]
gt
e [ D =i
Acquisition
e M :
Wavelength range
Start: 1525.000 nm Stop: 1565.000 nm
I : [+ [ I

Once you select the mode, you will notice a ¥ against the selected

mode and all the tabs on the main window and the main menu will
change accordingly.

After selecting the test mode, you must configure it. You will find

specific instructions for your test mode in the corresponding related
chapters.

OSA 21



Preparing Your OSA for a Test
Switching Modes While a Trace is Open

22

Switching Modes While a Trace is Open

If you switch test modes while a trace is already on-screen, the trace will
be loaded in the new selected mode and analyzed using the current

analysis setup, if the test modes are compatible.

WDM, Spectral Transmittance and EDFA test modes are made to ease the
switch between the modes. The table below indicates the equivalencies
between the trace types. For example, an active trace in WDM mode
becomes an output trace in EDFA mode, and vice-versa.

WDM

ST

EDFA

Active

Output

Output

Reference

Input

Input

FTB-5240S/S-P



Preparing Your OSA for a Test
Nulling Electrical Offsets

Nulling Electrical Offsets

The offset nulling process provides a zero-power reference measurement,
thus eliminating the effects of electronic offsets and dark current due to
detectors.

Temperature and humidity variations affect the performance of electronic
circuits and optical detectors. For this reason, EXFO recommends
performing a nulling of the electrical offsets whenever environmental
conditions change.

Nulling can be performed for all tests modes. In addition, a nulling is
performed automatically each time you start the OSA application, and at
regular intervals afterwards.

Note: You cannot perform an offset nulling in the offline version of the
application.

To perform an offset nulling:

1. From the main window, select the Acquisition tab.

| Graph Global Results

h 20
WDM measurement instructions

0 L- Selectthe acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

p ] 4 Save results and trace to file

-100 T T T T T T i
1250 1300 1350 1400 1450 1500 1550 } Mode

—
| Acquisition

Acquisition

Type: Single lv] Count:
Wavelength range
Start: 1526.000 nm Stop: 1567.000/ nm
[ [ i
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Preparing Your OSA for a Test
Nulling Electrical Offsets

24

2. Disconnect any incoming signal to obtain an optimal accuracy.

3. Press Nulling.

You are notified that the nulling is in progress in the status bar. Nulling
should be completed in a few seconds.

|m Global Results
tﬁ 20
WDM measurement instructions

04 1- Selectthe acquisition parameters

3- Start an acquisition
1 #- Save results and trace to file

2- Add channels in Analysis Setup or use Favorites

Open Save Fav.

£ -4
@
s
504
a0
-100 T T T T T T T ot
1250 1300 1350 1400 1450 1500 1550 1500 nm | A
o D 1SIT
Acquisition
Type: Single [v] Count: Nulling
Wavelength range
Start: 1526.000) nm Stop: 1567.000 nm
-
! Y )
[ N CH N

Note: Several features, such as the Start button and Discover, are not available
during the nulling process.
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Preparing Your OSA for a Test

Performing User Calibration

Performing User Calibration

Note:

Note:

Note:

Calibrating your module can help you achieve better results. It is
particularly important when the measurement accuracy is critical or when
your OSA has experienced unusual shock or vibrations. To reach the
highest possible accuracy, you can perform a wavelength or power
calibration. Your OSA allows you to modify and read the user calibration
values, revert to the factory calibration, load and save the modified user
calibration file. The user configuration file (*.txt) contains the reference
and modified wavelength and power values.

You can perform user calibration in any test mode. Select a test mode as
explained in Selecting a Test Mode on page 20, and follow the procedures
mentioned below for performing user calibration.

The procedure for performing user calibration is the same for all test
modes. The procedure is explained with WDM mode only in this docurmnent.

IMPORTANT

For optimal results, you should allow a minimum warm up period
of two hours for your OSA before performing user calibration.

IMPORTANT

You must clear the correction factor list before making new
calibration measurements. If calibration measurements are made
when user correction factors are inside the module, the latter will
affect the measurements and the calibration results become
inapplicable.

If you want to keep the correction factor list for a later use, save it under a
different name in the folder.

The user calibration feature is not available in the offline version of the OSA
application.
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Performing User Calibration

To perform a user calibration:

1. Allow your unit to warm up.

2. From the Main Menu, press Analysis Setup.

‘m Global Results
\ | =20
WDM measurement instructions

0 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites

3- Start an acquisition Open Save Faw.
an] - Save results and trace to file

£ -0
o
o
604
-804
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
v D ]
Acquisition
Type: Single + | Count: Nulling
Wavelength range

Start: 1526.000/ nm Stop: 1567.000) nm

-

! Y v
[ S — [ e
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3. Select the Calibration tab.

Preparing Your OSA for a Test

Performing User Calibration

Correction factors fram module

Ref. Wavelength OSA Wavelength Reading  Ref. Power

.
Global Thresholds | Defaut Thresholds Calibration I

0SA Power Reading

I ‘ Load from Module || Load Factors...

Write to Module Save Factors...

| There are no user correction factors inside the module.

Clear User Correction Factors
from Module

@ Import from Trace

Note: You cannot edit the power or wavelength values directly from the
application. The modifications in the user calibration have to be made in a
text file, and then it can be loaded in the application.

27



Preparing Your OSA for a Test

Performing User Calibration
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4.

If user correction factors are in the system, press Clear User
Correction Factors from Module, then confirm your choice.

Global Thresholds DefaultThrEshUlda Cal\br‘atlun‘

Correction factors from module

Ref. Wavelength  OSA Wavelength Reading  Ref. Power  0SA Power Reading
1310.154 nm 1310.166 nm 0.00 dBm -0.21 dBm
1490.000 nm 1490.000 nm 0.00 dBm 0.06 dBm

I Load from Module Load Factors...
Clear User Correction Factors

from Module

Write to Module Save Factors...

I Removing user correction factors from the module...

@ Import from Trace oK Cancel
|

Take measurements for your test mode.

FTB-5240S/S-P
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Performing User Calibration

6. Note the measurements to a .txt file using the following format:

>
>
>
>

The first column is the reference wavelengths, in nm.
The second column is the wavelength read by your module, in nm.
The third column is the reference power, in dBm.

The fourth column is the power read by your module, in dBm.

Note: The columns are separated by a semni-colon (;). You can have up to 100
calibration points.

Here is an example of a measurement file:

1310.154; 1310.167; -1.34; -1.55
1490.000; 1490.000; 1.09; 1.15
1551.334; 1551.298; -5.20; -5.45
1625.401; 1625.448; 0.00; 0.00

Note: The decimal separator is a point (. ). This format is independent of the
regional settings.

7. Save your .txt file in a location of your choice.

OSA
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Preparing Your OSA for a Test

Performing User Calibration

8. Back in the Calibration tab on your unit, load the file using Load

Factors.
ml
Global Thresh Cahbratmnl
Correction factors from module
Ref. Wavelength OSA Wavelength Reading  Ref. Power  OSA Power Reading

‘ Load from Module (” Load Factors...

JClaar User Correction Factors

Write to Module Save Factors...

I There are no user correction factors inside the module.

from Module

| @ Import from Trace

9. Select the modified user calibration file and press Open.

Lookin: | (3 OSA 5240

3 (EhChannels

{ 23 ) My calbration
My Recent
Documerts

—
@
Deskiop
My Documents
My Compter
Wy Network
Flaces

File name |

Files of type: User Calibration (")

o2 >E

]
B

30
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Preparing Your OSA for a Test
Performing User Calibration

The calibration values will replace the Correction factors list in the
Analysis setup - Calibration window.

Global Thres

s Cahhratmnl

Correction factors from file
Ref. Wavelength OSA Wavelength Reading  Ref. Power  OSA Power Reading
1310.154 nm 1310.167 nm -1.34 dBm -1.55 dBm
1490.000 nm 1490.000 nm 1.09 dBm 1.15 dBm
1551.334 nm 1551.298 nm -5.20 dBm -5.45 dBm
1625.401 nm 1625.448 nm 0.00 dBm 0.00 dBm
I | Load from Module H Load Factors... ‘
Clear User Comection Factors
from Module
| Write to Module H Save Factors...

@ Import from Trace
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32

10. Press Write to Module to apply the modified calibration values to the

module.

dova i

Cahhrat\unl

Correction factors from file
Ref. Wavelength OSA Wavelength Reading  Ref. Power  OSA Power Reading
1310.154 nm 1310.167 nm -1.34 dBm -1.55 dBm
1490.000 nm 1420.000 nm 1.09 dBm 1.15 dBm
1551.334 nm 1551.298 nm -5.20 dBm -5.45 dBm
1625.401 nm 1625.448 nm 0.00 d8m 0.00 dBm
I | Load from Module H Load Factors... ‘
Clear User Correction Factors
=\ from Module
Write to Module ) H Save Factors...

@ Import from Trace
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Preparing Your OSA for a Test
Performing User Calibration

11. To verify that the calibration changes are properly applied to the
module, press Load from Module.

1l
Global Thresholds | Default Thresholds Cal\br‘atiun‘ '

Correction factors from file

1310.154 nm
1490.000 nm
1551.334 nm
1625.401 nm

Ref. Wavelength OSA Wavelength Reading  Ref. Power

1310.167 nm -1.34 dBm
1490.000 nm 1.09 dBm
1551.298 nm -5.20 dBm
1625.448 nm 0.00 dBm

0SA Power Reading
-1.55 dBm l
1.15 dBm
-5.45 dBm
0.00 dBm

| Load from Module H) Load Factors... ‘

Write to Module

Save Factors...

Clear User Correction Factors
from Module

@ Import from Trace

Note: The OK and Cancel buttons do not have any impact on the calibration
page or the correction factors inside the module.
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Performing User Calibration

To save a user calibration:
1. From the Main Menu, press Analysis Setup.

o Y

20
WDM measurement instructions

0 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

4-Save results and trace to file

Open Save Fawv.

20]

-40

dBm

-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

v )
Acquisition
Type: Single + | Count: Nulling

Wavelength range

Start: 1526.000 nm Stop: 1567.000| nm
.

! ) J
[ S R N o 0
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2. Select the Calibration tab.

Preparing Your OSA for a Test

@ Import from Trace

Correction factors from file
Ref. Wavelength OSA Wavelength Reading  Ref. Power  OSA Power Reading

1310.154 nm 1310.167 nm -1.34 dBm -1.55 dBm
1490.000 nm 1490.000 nm 1.09 dBm 1.15 dBm
1551.334 nm 1551.298 nm -5.20 dBm -5.45 dBm
1625.401 nm 1625.448 nm 0.00 dBm 0.00 dBm

| ‘ Load from Module || Load Factors... ‘

Clear User Correction Factors
from Module
‘ Virite to Module || Save Factors... ‘

Performing User Calibration
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Performing User Calibration

3. Press Save Factors, to save the modified user calibration values.

Calibration ‘

Corraction factors from file
Ref. Wavelength OSA Wavelength Reading  Ref. Power 0SA Power Reading
1310.154 nm 1310.167 nm -1.34 dBm -1.55 dBm
1490.000 nm 1490.000 nm 1.09 dBm 1.15 dBm
1551.334 nm 1551.298 nm -5.20 dBm -5.45 dBm
1625.401 nm 1625.448 nm 0.00 dBm 0.00 dBm
I Load from Madule Load Factors... |
~ Clear User Correction Factors
from Module
‘ Write to Module Save Factors...
~————

@] [
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Preparing Your OSA for a Test

Using the Autonaming Feature

Using the Autonaming Feature

Note:

Note:

Defining a file autonaming format will allow you to quickly and
automatically name traces in a sequential order. The customized name
appears when the file is saved using the Save As option. You can select
which fields you want to include in the file name and the order in which
they should be displayed.

The Link ID is used by the application to suggest a file name when you
want to save the current acquisition. The link parameters are prefix and
suffix values (file names) for the link IDs.

The autonaming feature is not available in the offline application.

The procedure below uses the WDM test mode as an example, but the
autonarning feature is available for all test modes.
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Preparing Your OSA for a Test
Using the Autonaming Feature

To customize the file name:

1.

From the Main Menu, press Preferences.

Global Res

WDM measurement instructions
04 1- Selectthe acquisition parameters

3- Start an acquisition
0] 4 Save results and trace to file

2- Add channels in Analysis Setup or use Favorites

£ -0
@
5
504
204
-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550
Acquisition
Type: Single + | Count:
Wavelength range
Start: 1526.000 nm Stop: 1567.000 nm

Y —")

e :

c
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2. Select the File Name tab.

Preparing Your OSA for a Test

Using the Autonaming Feature

Fila name components presence and ordering

Companent
Ead Wavelength range
| % | Acquisition type
|3 Scan count
|3 |Link ID
|_|Fber ID
|| Location description %
File name preview
1250-1650_Single_1_abcd bp 3.05awdm

Restore Defaults
©

3. Select which parameters you want to include in the file name from the

list of available choices:

» Wavelength/frequency range: current wavelength/frequency

acquisition range.

» Acquisition type: current acquisition type.

» Scan count: current number of scans in the acquisition tab.

» Link ID: prefix value for the link ID configured in the

Preferences-Information tab.

» Cable ID: prefix value for the cable ID configured in the

Preferences-General tab.

» Fiber ID: prefix value for the fiber ID configured in the

Preferences-General tab.

» Location description: location description provided in the

Preferences-Information tab.
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Using the Autonaming Feature

4. Press the up or down arrows to change the order in which the field
values will appear in the file name.

Based on your selection, a preview of the file name is displayed under
File name preview. The field values are separated with an underscore

(_).

General | Information | Comments | Display

File name components presence and ordering

Component

Wavelength range

Acquisition type

Scan count
Link ID

Fiber D
|__|Location description

[ e [ [ ¢

Cable ID
$

File Name!

File name preview
1250-1650_Single_1_abcd bp 3.05awdm
NS

)

Restore Defaults

©

OK Cancel

5. Press OKto save the changes and close the window, or press Cancel to

exit without saving.

Press Restore Defaults to remove all the changes and apply the default

settings.

40
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5 Setting Up the Instrument in

OSA

WDM Mode

Before performing a spectral analysis in the WDM mode, you must set up
the test application with the appropriate parameters, as explained in this
chapter.

Select the WDM test mode as explained in Selecting a Test Mode on
page 20 before setting up the WDM test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The analysis parameters include the channel list details, pass-fail
threshold settings and allows you to select the noise and power
calculation methods.

» The acquisition parameters include the type of measurement you want
to perform and the wavelength range.

See Defining Preferences on page 43, Setting Up WDM Analysis Parameters
on page 59 and Setting Up Acquisition Parameters on page 86 for more
details.
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Setting Up the Instrument in WDM Mode

You can set up your unit in different manners, depending on your testing
needs.

» The preferred way is to use the complete analysis setup parameters
and complete the information in all tables, as explained in Setting Up
WDM Analysis Parameters on page 59. This setup will be used for the
next acquisition.

» The easiest way to set up the instrument, especially when the operator
does not know in advance what to expect at the input of the module is
to use the Discover button. After the Discover button has been
pressed, a measurement and analysis will be performed according to
the best setup determined by the instrument and this setup will be
used for the next scan. This is explained in Using the Discover Feature
on page 239.

» The most efficient way to set up the instrument is to use one of the
favorites configurations, uploading a pre-customized acquisition and
analysis setup configuration. The operator in the field only has to press
the button, select the appropriate configuration and press Start. As
an example, a pre-customized configuration could be: “32 channels
DWDM 50GHz”; “Toronto-Montreal CWDM?” or “Vendor ABC DWDM
ROADM 40Gb”. This is explained in Managing Favorites on page 250.

» You can also import the setup from the current trace. This method will
take the data and channel information from the current trace and
apply them in the corresponding tabs. For more information, see
Setting Up WDM Analysis Parameters on page 59.
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Defining Preferences

Defining Preferences

The preferences window allows you to set general information and
comments on trace, set display parameters and customize the WDM
results table.

Note: Only the Display and WDM Results tabs are available in offline mode.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.

To enter general information:

1. From the Main Menu, press Preferences.

7
WDM measurement instructions

0] 1- Selectthe acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

_3p ]+ Save results and trace to file

-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition

Type: Single [vl Count:
Wavelength range
Start: 1526.000 nm Stop: 1567.000 nm
T E— R W s )
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Defining Preferences

2. Select the General tab.

@ mr‘nmwamn Display | WDM Results | File Name

General

Job ID: My Job

Cable ID: 12_3343
Fiber ID:

Customer:

Company: Your Company
Operator: You

Maintenance reason:

Clear

OK Cancel

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.

44 FTB-5240S/S-P



OSA

To enter link and location information:

1.

Setting Up the Instrument in WDM Mode

From the Main Menu, press Preferences.

e [
20

WDM measurement instructions

1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

1 4- Save results and trace to file

-100

T
1250 1300

T T T T T
1350 1400 1450 1500 1550

Acquisition
Type: Single

wavelength range
Start:

l v ] Count:

1526.000) nm Stop: 1567.000) nm

3 3

I W 5 3

Select the Information tab.

~

Information

System and link information
Link ID prefix:

Starting value:

Orientation:
System:

Location information
Network element:

Test point:

Description:

=

abed bp

3
[3¢] Auto increment
Northbound M
Transmitter M

I

Restore Defaults

OK Cancel

Defining Preferences

Open Save

45



Setting Up the Instrument in WDM Mode

Defining Preferences

3. Under System and link information, define the following parameters
as needed:

System and link information
Link ID prefix: abecd bp
Starting value:
@ Auto increment
Orientation: Northbound &)
System:
Network element: Transmitter ]
Test point: v
Description:
OK Cancel

» Link ID prefix: The prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: The suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

If the Auto Increment option is not selected, you have to manually
change the file name when saving the trace file, otherwise the
application will overwrite the previously saved file.

» Orientation: The orientation of the link.

» System: Information about the system under test.
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Defining Preferences

4. Under Location Information, define the following parameters as

needed:

m Information Display | WDM Results | File Name

System and link information

Link ID prefix: abecd bp

Starting value:

@ Auto increment

Orientation: Northbound &

System:
f” Location information N

Network element: Transmitter ¥

Description:
| A

Restore Defaults

OK Cancel

» Network element: Sets the type of network element.

» Test point: Sets the location where the test is performed on the

link.

» Description: Enter the description of location if required.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default

values.

OSA
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Defining Preferences

48

To enter comments:

1.

From the Main Menu, press Preferences.

| 20

WDM measurement instructions
0 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
20| 4~ Save results and trace to file
£ -0
=}
s
60
-804
-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550
Acquisition
Type: Single + | Count:
Wavelength range
Start: 1526.000/ nm Stop: 1567.000) nm

3 3

/s :

c
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Defining Preferences

2. Select the Comments tab.

Information Display | WDM Results | File Name

Enter your comments here |

E‘ oK Cancel

3. Enter your comments for the current trace.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Defining Preferences

Defining Display Parameters

The application allows you to set display settings for the acquisition trace.
You can set the spectral unit for the trace and the results table. You can also
select the label that should appear on the peaks of the trace.

To define display parameters:

1. From the Main Menu, press Preferences.

50

Wavelength range
Start: 1526.000| nm

o .
i'h 20
WDM measurement instructions
0 1- Select the acquisition parameters [}
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
an] - Save results and trace to file
4
— e
o
o
+F
604
¥
-
-804 +
ks
-100 T T T T T T T S
1250 1300 1350 1400 1450 1500 1550 1600 am | ~H
oo | Loc
Acquisition
Type: Single [v] Count: Nulling

Stop: 1367.000) nm

J

/s :

S|

J
< [T
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2. Select the Display tab.

Setting Up the Instrument in WDM Mode

General
Spectral unit:

Label on peak in graph:
Empty results channel:
Horizontal markers:

Graph color scheme:

Channel name

Show M
ET—
White background M

Restore Defaults

©

Defining Preferences

3. Select the spectral unit you want to work with, either nm or THz.

Cenaral

Comments

EEYE WDM Results | File Name

Spectral unit:

nm

)

Empty results channel:
Horizontal markers:

Graph color scheme:

Label on peak in graph:

o 10

Channel name

Show

White backgrol

¥
[¥]

und M
Restore Defaults

0K Cancel
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Defining Preferences

4. Select the label that will appear on the peaks in the graph, either the
channel name, its number, or nothing.

Comments [MELENE WDM Results | File Name

General

Spectral unit: nm M
Label on peak in graph: Channel name @
Empty results channel: Show m
Horizontal markers: M
Graph color scheme: White background M

Restore Defaults

©
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time.
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Defining Preferences

Note: The channel name and channel number cannot be shown at the same

Channel
numbers

Defined channel
names
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Defining Preferences

5. Select whether you want to show or hide the empty channels from the
channel list in the Results tab.

Comments [ELEVE WDM Results | File Name

General

Spectral unit: nm M
Label on peak in graph: Channel name M
Empty results channel: Show M
Horizontal markers:
Graph color scheme: White background M

Restore Defaults

©

Note: When selected, empty channels are shown on screen and in the report files.
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Setting Up the Instrument in WDM Mode

Defining Preferences

6. Select whether you want to show the horizontal markers or the
integrated power and the A trace in the marker toolbar.

General
Spectral unit:

Empty results channel:

Label on peak in graph:

Comments

WDM Results | File Name

( Horizontal markers:

nm M
Channel name M
Show M
ET— )

Graph color scheme:

White background ]

Restore Defaults
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Defining Preferences

7. Select the background color scheme for the graph as desired.

Comments [ELEVE WDM Results | File Name

General

Spectral unit: nm M
Label on peak in graph: Channel name M
Empty results channel: Show M
Horizontal markers: [show |9

C;raph color scheme: White background v )
Restore Defaults

©

8. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up the Instrument in WDM Mode

Defining Preferences

Customizing WDM Results Table

It is possible to select which results you would like to be displayed in the
Results tab of your WDM tests.

To customize the results table:
1. From the Main Menu, press Preferences.

T
M| 201
WDM measurement instructions

0 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
20.] 4 Save results and trace to file

4
£ 404 i
o
o

+
604

i \

-

-804 +

k-

-100 T T T T T T T St

1250 1300 1350 1400 1450 1500 1550 1600 am |

oo | L%
Acquisition

Type: Single [v] Count: Nulling

Wavelength range
Start: 1526.000| nm Stop: 1367.000) nm
-
! Y %)
T — [ i
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Defining Preferences

2. Se

lect the WDM Results tab.

WDM Results column presence and orderng

Column Name
)
z Signal Pawer
3¢ ostir
z Noise
[%/Bw 3.00 d8
[%[w at x b
| 3|1 Pezk
z&" Peak @
0K Cancel

3. Select which parameters you want to display in the Results tab from

the
>
>

58

list of available choices:

Name: name of channel.

A (Center wavelength/frequency): spectral center-of-mass for the
peak in that channel.

Signal Power: signal power for the selected channel (excludes
noise).

OSNR: optical signal to noise ratio, given by Signal power
(according to the current calculation method, in dBm), minus
Noise (according to the current calculation method, in dBm).

Noise: noise level for the selected channel. The type of noise is
indicated in front of the measurement (IEC, Fit, Inb, Inb nf).

BW 3.00 dB: bandwidth measured by taking the width of a signal at
50 % linear power of the peak, or -3 dB from the peak.

BW at x dB: bandwidth measured by taking the width of a signal at
x dB from the peak.
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Setting Up WDM Analysis Parameters

» AMf: deviation of the spectral center of mass for the peak in that
channel.

» MfPeak: spectral peak in that channel.
» AMf Peak: deviation of the spectral peak in that channel.

4. Press the up or down arrows to change the order in which the columns
will appear in the Results tab.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

Setting Up WDM Analysis Parameters

This section presents the various analysis settings for the application,
particularly the channel list and settings. You can set the default channel
parameters, channel list, global thresholds, default channel thresholds,
manage favorite configurations and perform user calibration.

Note: When you change the analysis setup parameters, the new settings are
active as soon as you confirm your choice. The current trace is re-analyzed,
and the analysis setup parameters will be applied to the global results and
channel results for the following acquisitions.

You can either set each parameter individually, or use parameters from the
current trace and import them.

OSA 59



Setting Up the Instrument in WDM Mode
Setting Up WDM Analysis Parameters

To import the parameters from the current trace:

1. Make sure that you have a trace on-screen.

2. From the Main Menu, press Analysis Setup.

‘—(:I'H' [= =T = el =T Sl oy = o = = e = = =
h 8 12 24 27
20
2 5 13 16 1
47 627 910 15 8 22 26 29
-10 30
£ 1 | | \ LI
=
] _ I
=304 ‘
-40 4
T T T T T T r
1530 1535 1540 1545 1550 1555 1560 nm
REW(nm)| _ 0.061 ] BEas [ 2 - IF: -] EReE o - &P
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Ch. # A {nm) Power (dBm) OSMR (dB) Noise (dBrn)  BW 3.00 dB (nm) BW 20.00 dB (nm)
1 1529.579 (i)-4.50 20.53 | (InB nf)-25.02 0.057 0.187
2 1530.341 ()-8.91 29.52 | (InB nf)-38.43 0.060 0.159
3 1531.113 (1)-9.07 23.06| (InB nf)-32.12 0.057 0.170
4 1531.925 ()-10.29 19.68| (InB nf)-29.97 0.058 0.268
5 1532.704 ()-8.13 32.65| (InB nf)-40.78 0.059 0.160
6 1534.260 ()-9.78 22.14| (InB nf)-31.91 0.055 0.168
7 1535.033 (1)-0.89 17.97| (InB nf)-27.86 0.065 0.406
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3. From any tab, press Import from Trace.

(o TS

Default channel settings
[3¢] Activate default channel

Default Th

ration l

Channel width: 50.0 GHz - D snap to ITU grid
Signal power calculation: Integrated signal power -
Noise for OSNR: -
OSNR distance: 100.0 Gz (peak to fit zone center)
Noise region: 100.0 gHz  (fit zone)
Global analysis parameters

M| peak detection level: -35.00 dBm
RBW for OSNR: Instrument's RBW -

|| wavelength offset: 0.000 nm
Power offset: 0.00 dB =100.0%
Bandwidth at: 20,00 de

Restore Defaults

| @ ( Import from Trace )

4. Press OK to confirm the changes.
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Defining General Settings

The general analysis parameters for WDM acquisitions affect the
calculation of the results. Any change you make to the settings affect future
traces, or you can apply them to the active trace when reanalyzing it.

IMPORTANT

In the General tab, you can set the default channel parameters. Any
channel found during an acquisition that is not defined in the
channel list will be analyzed according to the default channel

settings.

To define general settings:
1. From the Main Menu, press Analysis Setup.

D

0] 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

4- Save results and trace to file

WDM measurement instructions

20

-

-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 »

P .. 15]
Acquisition
Type: single ~ | Count: Nulling

Wavelength range

Start: 1526.000 nm Stop: 1567.000 nm
")
[ —— R
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2. Select the General tab.

(o TS

Defaule channel settings I
@ Activate default channel
Channel width: 50.0 GHz - D snap to ITU grid |
Signal power calculation: Integrated signal power -
Noise for OSNR: -
OSNR distance: 100.0 Gz (peak to fit zone center)
Noise region: 100.0 gHz  (fit zone)
Global analysis parameters
| pezk detection level: -35.00 dBm
RBW for OSNR: Instrument's RBW -
|| wavelength offset: 0.000 nm
Power offset: 0.00 dB =100.0%
Bandwidth at: 20,00 de

Restore Defaults

| @ Import from Trace
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3. Under Default channel settings, define the following parameters as
needed:

m

IEIEEN Global Thresholds | Default Thresholds | Channels | Favorites | Calibration

Default channel settings
] activate default channel

Channel width: 50.0 GHz - \:‘ Snap to ITU grid
Signal power calculation: Integrated signal power -
Noise for OSNR: -
OSNR distance: 100.0 GHz (peak to fit zone center)
| \loise region: 100.0 gHz (fit zone)
Global analysis parameters
M| Peak detection level: -35.00 dBm
RBW for OSNR: Instrument's RBW -
|| wavelength offset: 0.000 nm
I Power offset: 0.00 dB =100.0%
Bandwidth at: 20.00 dB

Restore Defaults

» Clear the Activate default channel option to use the currently
defined channel list for analysis. This reduces the analysis time by
eliminating the peak detection over the complete spectral range.
The peaks outside the defined channel list will not be analyzed.
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» Channel width (GHz or nm): indicates the limit inside which the
power values will be considered in the channel.

For default channels, the channel width that sets the limits of the
channel, should be the same as the channel distance or smaller
(channel distance is defined while creating a channel list). If the
channel width is not compatible with the channel spacing, either a
single peak may be found for two distinct channels and two
analysis would be performed and displayed for that peak, or, it is
possible that two peaks may be found within the same channel
and be considered as one multi-peak signal. With this result, you
can use markers to find the spacing between adjacent channels or
to find the channel width.

» Snap to ITU Grid: When selected, each detected peak will be
defined by the nearest ITU channel. The ITU grid is based on the
selected channel width.

» Signal power calculation: indicates which calculation method to
apply for signal power value.

Integrated signal power: The integrated signal power represents
the sum of the power values included between the channel limits
of this channel, minus the estimated noise contribution between
the same boundaries. In some cases, for instance CATV signals,
signals with high-frequency modulation, or signals with an
inherent line width similar or larger than the OSA's resolution
bandwidth, this calculation becomes a better estimation of the
true signal power.
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Peak signal power: The peak signal power represents the
maximum power value inside the channel. Note that it differs a
little from the peak measurement on the spectrum due to the fact
that the estimated noise is subtracted to get the peak signal power.

Total channel power: The total channel power represents the sum
of the integrated signal power and of the noise within the channel.
The OSNR calculation is not performed when the signal power
calculation type is the total channel power.

» Noise for OSNR: indicates which calculation method to use for
OSNR value.

Fixed range IEC based (IEC): The IEC method uses the
interpolation of noise measured on both sides of the signal to
estimate the noise level. The position at which the noise is
estimated from the center wavelength is given by the OSNR
distance.

InBand (InB): The InBand method uses a series of scans having
different polarization states to calculate the noise level under the
peak (InBand).

InBand narrouw filter (InB nf): The InBand narrow filter method
uses additional processing to provide an accurate OSNR value for
the narrow carved noise. This is because with narrow filters, the
noise level under the peak is not uniform and the OSNR value
depends on the processing width selected.
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» Fifth order polynomial fit (Fit): The fifth order polyfit method

calculates the noise curve and thus the signal to noise ratio. The
OSA will approximate the noise curve using a fifth order
polynomial fit. This fit definition relies on fit and exclusion zones.
Only the points in the fit zones are used to calculate the fifth order
polynomial fit. If you select the fifth order polyfit method, you have
to define the fit and exclusion zones for your tests using the OSNR
distance and noise region fields. The exclusion zone is indirectly
obtained from the OSNR distance.

Channe] width
Exdlusion
e P 2 12
> Cegon’)
~ [ distance—|distance

Channel center

OSNR distance (GHz or nm): Except for the fifth order polyfit
selection, the OSNR distance is automatically set at the channel
edge, that is, at half of the channel width from the center
wavelength.

For the fifth order polyfit, the OSNR distance corresponds to the
distance from the channel peak to the center of the fit zone. It is
independent of the channel width.

Noise region: The noise region, or fit zone, defines the region
where the polynomial fit applies. Two identical regions are
centered at the OSNR distance.
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4. Under Global analysis parameters, define the following parameters

as needed:
Default channel settings i
E Activate default channel
Channel width: 50.0 GHz - D Snap to ITU grid
Signal power calculation: Integrated signal power -
Noise for OSNR: -
OSNR distance: 100.0 GHz (peak to fit zone center)
Noise region: 100.0 gHz  (fit zone)
Global analysis parameters h
Ml Peak detection level: -35.00 dém
RBW for OSNR: Instrument's RBW A
Wavelength offset: 0.000 nm
M| Power offset: 0.00 dB =100.0%
baﬂdwwdth at: 20.00 dB Y,

Restore Defaults

[© [_emims [ o]
|

Peak detection level (dBm): indicates the minimum power level
from where the peak can be considered as a signal.

RBW for OSNR (nm): indicates the resolution bandwidth selected
for the OSNR calculation. This parameter is generally set to 0.1 nm
to allow for a common basis of comparison between different
OSAs having different effective resolutions. The instrument’s RBW
value is written below the graph. This parameter does not actually
have an effect on the acquisition, but is only a normalization factor
used to provide the OSNR value in a standardized mannetr.
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» Wavelength offset (nm): indicates the offset value applied on the
wavelength. This does not replace a calibration performed at
EXFO, but it can help you temporarily sharpen the specifications if
you have determined that, for example, your modules are used
beyond the normal allowed use. Entering a value in THz is not
possible. When an offset is applied, it is indicated at the bottom of
the graph (A =—=).

» Power offset (dB): indicates the offset value applied on the power.
This does not replace a calibration performed at EXFO, but it can
help you achieve the specifications if you have determined that, for
example, your modules are used beyond the normal allowed use.
When an offset is applied, it is indicated at the bottom of the graph
(P ==).

To edit the power offset as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100| % =0d8

OK Cancel

The percentage value entered in Edit percentage will be
converted to a corresponding equivalent value in dB.

» Bandwidth at (dB): Set the power level used, relative to the
channel peak power, to compute the second bandwidth result.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Defining Global Thresholds

Any change you make to the global threshold settings affect future traces,
or you can apply them to the active trace when reanalyzing it.

The application allows you to activate and deactivate the threshold
functionality with a single control. When thresholds are globally enabled,
the results are displayed with the Pass/Fail status based on various settings
(global results, channel results). In addition, a global pass/fail status is also
displayed in the Global Results tab (See Global Results Tab on page 270).

When thresholds are globally disabled, results are displayed without a
Pass/Fail status and the Global pass/fail status will not be active in the
Global Results tab. The P/F column under the results table will not be
displayed.

Global REEu‘tE‘

~ Global Results ~ |  Pass/fail status
Channel count 38

Empty channel count L= Not Active
Average signal pawer 18.67 dBm||

Signal power flatness 7.50 dB||_|

Average OSNR 28.24 de!

OSNR flatness 9.11 dB

Total power in scan range -2.73 dBm

~ Global Analysis Parameters

Peak detection level -35.00 dBm

RBW for OSNR 0.065 nm

Wavelength offset 0.000 nm

Power offset 0.00 dB

Bandwidth at 20.00 dB!

#_Default Channel Param: S

5]
Acquisition type: InBand =

Humber of scans: 200

Spectral range start: 1520.000 nm =

Spectral range stop: 1570.000 nm

User calbration: Factory -

Calibration date: 4/9/2009

Acquisition start time: 8/6/2009 6:42:35 AM

Acquisition stap time: 8/6/2009 6:44:56 AM - | fcellegiication
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You can set your pass/fail threshold limits in different ways depending on
the type of test you are performing.

Threshold Limit Definition

None No threshold limit is set. The results will be displayed without a
Pass/Fail verdict.

Min. only The threshold limit is set for a minimum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or greater than the minimum threshold set. The
verdict is declared as Fail (in red), when the value is below the
minimum threshold set.

Max. only The threshold limit is set for a maximum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or less than the maximum threshold set. The verdict
is declared as Fail (in red), when the value is above the
maximum threshold set.

Min. and Max. The threshold limit is set for the minimum and maximum value.
The Pass/Fail verdict is declared as Pass (in green), when the
value is equal to or within the minimum and maximum
thresholds set. The Pass/Fail verdict is declared as Fail (in red),
when the value is beyond the minimum or maximum
thresholds set.

Use Default When this limit is set, the corresponding threshold set for the
default channels in the Analysis Setup tab will be applied to
the channel.

Max. Deviation |The threshold limit is set for the deviation value. The Pass/Fail
verdict is declared as Pass (in green), when the value is equal
to or within the deviation threshold set. The Pass/Fail verdict is
declared as Fail (in red), when the value is beyond deviation
threshold set.
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To define global thresholds:
1. From the Main Menu, press Analysis Setup.

‘m ErnliEErs
NS
WOM measurement instructions

0] 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites -
3- Start an acquisition Open Save Fav.
7 4- Save results and trace to file

-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition
Type: Single [v] Count:

Wavelength range
Start: 1526.000) nm Stop: 1567.000) nm

. ————
I G

2. Select the Global Thresholds tab.
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Select the Activate all thresholds option to manually set the global
threshold values. If this option is not selected, all the thresholds will be
deactivated, results are displayed without a Pass/Fail status and Global
pass/fail status are not active in the Global Results tab.

m Global Thresholds EBEETIRIEHIBILE Calibration

E Activate all thresholds

Gbal resur. thresholis
Min. Max.

Min. and max.  ~ Average signal power -45.00 15.00 dBm
Max. only ~ Signal power flatness 1.00 dB
Min. and max.  ~ Average OSNR 5.00 60.00 dB

Max. only ~ OSNR flatness 10.00 dB

D Empty channel count
Restore Defaults

|

Enter values in the boxes as explained below:

» Average signal power (dBm): the sum of the signal powers of all

the peaks detected in the current acquisition, divided by the total
number of peaks.

Signal power flatness (dB): the difference between the maximum
and minimum signal power values of the detected peaks, in dB.

Average OSNR (dB): the sum of the entire OSNR of the peaks
detected in the current acquisition, divided by the total number of
peaks.

OSNR flatness (dB): the difference between the maximum and
minimum OSNR values of the detected peaks, in dB.

Empty channel count: The number of empty channels from the
channel list.
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5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

Defining Default Thresholds

Default thresholds will be applied to any channel found outside the
channel list during the acquisition or re-analysis.

Note: The default thresholds settings are enabled only when the Activate all

thresholds option is selected in the Global Thresholds tab. For more
information, see Defining Global Thresholds on page 70.
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You can set your pass/fail threshold limits in different ways depending on
the type of test you are performing.

Threshold Limit Definition

None No threshold limit is set. The results will be displayed without a
Pass/Fail verdict.

Min. only The threshold limit is set for a minimum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or greater than the minimum threshold set. The
verdict is declared as Fail (in red), when the value is below the
minimum threshold set.

Max. only The threshold limit is set for a maximum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or less than the maximum threshold set. The verdict
is declared as Fail (in red), when the value is above the
maximum threshold set.

Min. and Max. The threshold limit is set for the minimum and maximum value.
The Pass/Fail verdict is declared as Pass (in green), when the
value is equal to or within the minimum and maximum
thresholds set. The Pass/Fail verdict is declared as Fail (in red),
when the value is beyond the minimum or maximum
thresholds set.

Max. Deviation |The threshold limit is set for the deviation value. The Pass/Fail
verdict is declared as Pass (in green), when the value is equal
to or within the deviation threshold set. The Pass/Fail verdict is
declared as Fail (in red), when the value is beyond deviation
threshold set.
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To define default Thresholds:
1. From the Main Menu, press Analysis Setup.

WDM measurement instructions
0] 1- Select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
ap ] 4 Save results and trace to file
£ a0
@
2
50
-0
-100 T T T T T T T B
1250 1300 1350 1400 1450 1500 1550 1600 am | A

v 15T
Acquisition
Type: Single + | Count: Nulling

Wavelength range
Start: 1526.000/ nm Stop: 1567.000) nm

' U "
[ S SR N o

76 FTB-5240S/S-P



Setting Up the Instrument in WDM Mode
Setting Up WDM Analysis Parameters

2. Select the Default Thresholds tab.

(cLLEIRRIEEILEEY Default Thresholdg Calibration

@] [t

Default channel k

Min. Max.
Wavelength + 00 mm
Min. and max. Signal power -45.00 15.00 dBm

Min. and max. OSNR 5.00 60.00 dB

Min. and max. Noise -89.99 -40.00 dBm

Restore Defaults

3. Enter values in the boxes as explained below:

>

>

Wavelength/Frequency (nm/GHz): the channel’s central
wavelength/frequency.

Signal power (dBm): the signal power for the default channel
(excludes noise).

Noise (dBm): the level of the noise for the selected channel.

OSNR (dB): the optical signal to noise ratio, given by Signal power
(according to the current calculation method, in dBm) minus
Noise (according to the current calculation method, in dBm).

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

OSA
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Managing Channels

Testing DWDM systems involves characterizing multiple signals in a link.
The application allows you to define channels using a channel editor or
quickly generate them from the current data. You can also rapidly create a
list of equally spaced channels. Once a channel list is created, you can
modify it as needed. You can edit the analysis parameters for one channel
or multiple channels.

While creating the channel list, some channels may overlap. When the
channel widths are specified in nm, two channels are considered to be
overlapping when more than 1.2 GHz (approximately) of frequency range
is common between the two channels.

To add a channel list:
1. From the Main Menu, press Analysis Setup.

‘m ErnliEErs
NS
WOM measurement instructions

0 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
7 4- Save results and trace to file

-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600

v D 1]
Acquisttion

Wavelength range

Start: 1526.000| nm Stop: 1567.000, nm

' v)
[ T [ o [
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2. Select the Channels tab.

3.

Setting Up WDM Analysis Parameters

By default, the channel list is empty. Press Add Channels.

S —

Channel list
Name A (nm) Channel Width Signal Power Noise for OSNR ~ Si =
b4 c_oo1 |15 17 50.0 GHz Integrated signal power InBand narrow fiter
1 C_002 |1532.664 50.0 GHz | Integrated signal power | InBand narrow fiter i
| c_o03 |1534.262 50.0 GHz | Integrated signal power | InBand narrow fiter
| 3] C_004 |1535.818 50.0 GHz | Integrated signal power | InBand narrow filter
®|c_o05 | 1537.002 50.0 GHz | Integrated signal power | InBand narrow fiter
| 3| C_006 |1537.402 50.0 GHz | Integrated signal power | InBand narrow fiter
®|c_o07 |1537.797 50.0 GHz | Integrated signal power | InBand narrow fiter
| 3| C_008 |1538.184 50.0 GHz | Integrated signal power | InBand narrow fiter
3| c_oog |1538.589 50.0 GHz | Integrated signal power | InBand narrow fiter
| c_o10|1538.976 50.0 GHz | Integrated signal power | InBand narrow fiter
| 3] C_011 |1539.373 50.0 GHz | Integrated signal power | InBand narrow filter
®|c_012 |1539.784 50.0 GHz | Integrated signal power | InBand narrow fiter
| 3] C_013 |1540.559 50.0 GHz | Integrated signal power |InBand narrow filter|  _
| i »
| Select All H Unselect All ‘ Delete
| Edit Selection... (‘ Add Channels...
@
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4. Enter values in the boxes as explained below:

Add channels
Start range: 1528.773| nm

Stop range: 1560.606| nm

Channel center wavelength: ITU 100 GHz v
Channel distance:

Channel width: 100 v

Name prefix:
Starting value: 1

Increment value: 1

Restore Defaults

VVY@

Start range (nm or THz): starting range of the channel list.
Stop range (nm or THz): ending range of the channel list.

Channel center wavelength/frequency: spectral center-of-mass for
the peak in that channel.

Note: When using the custom channel center wavelength option, the first channel
will be centered at the Start Range, and the list will be created using
channel distance and channel width.

>

>

80

Channel distance (nm or GHz): distance between channels. The
value of channel distance will be set depending on the selection
made for the channel center wavelength option. The channel
distance box will be enabled only when the channel center
wavelength option is set to custom.

Channel width (nm or GHz): limit inside which the power values
will be considered in the channel. Integrated power is calculated
on channel width.

Name prefix: adds a prefix to the channel names.
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» Starting value: sets the increment starting value for the channel
name in the channel list.

» Increment value: sets the increment value for the channel name in
the channel list.

5. Press OK to return to the Channels window, which now lists the added
channels.

Note: When new channels are added, the Use Default thresholds selection will
be applied to the channel parameters.

Note: A warning message will be displayed if channels are overlapping, but the
analysis can still be performed on overlapping channels. If any duplicate
channels are added, a confirmation message will be displayed to overwrite
the existing channels with the duplicate channels.

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Note: The application displays a message if more than 1000 channels are added.
You can exit the Analysis Setup window only after deleting the extra
channels from the channel list. You can delete the channels manually as
required.
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To edit the parameters of a specific channel:
1. From the Main Menu, press Analysis Setup.

B

WDM measurement instructions

0 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites -
3- Start an acquisition Open Save Fav.
4- Save results and trace to file

201
£ 404
&
2
0]
30
-100 T T T T T T T i
1250 1300 1350 1400 1450 1500 1550 1600 am | At

PN 15]
Acquisition
Type: Single [v] Count:

Wavelength range
Start: 1526.000/ nm Stop: 1567.000) nm
-
! 3 M
[ —— T

82 FTB-5240S/S-P



OSA

2.

Setting Up the Instrument in WDM Mode
Setting Up WDM Analysis Parameters

Select the Channels tab.

=
Global Thresh
Channel list
Name A (nm) Channel Width Signal Power Noise for OSNR ~ Si +
B oot 153117500 e integated sonaipowar nganc rarow fter M)
E C_002 |1532.664 50.0 GHz | Integrated signal power | InBand narrow filter L
z’ C_003 1534.262 50.0 GHz | Integrated signal power InBand narrow fitter I
E C_004 |1535.818 50.0 GHz | Integrated signal power | InBand narrow filker
z’C_DDS 1537.002 50.0 GHz | Integrated signal power InBand narrow filter I
E C_006  1537.402 50.0 GHz | Integrated signal power InBand narrow fitter
i EC_UW 1537.797 50.0 GHz | Integrated signal power InBand narrow filter
l z!c,nns 1538.184 50.0 GHz | Integrated signal power InBand narrow fitter
E C_009 | 1538.589 50.0 GHz | Integrated signal power | InBand narrow filter
z’ C_010 1538.976 50.0 GHz | Integrated signal power InBand narrow fitter
I ECJII 1539.373 50.0 GHz | Integrated signal power | InBand narrow filker
z’ C€_012 1539.784 50.0 GHz | Integrated signal power InBand narrow filter
I ECJIE 1540.559 50.0 GHz | Integrated signal power InBand narrow fitter i
«| i, 0
‘ Select All H Unselect All H Delete ‘
I ‘ Edit Selection... H Add Channels... ‘
e

Select the channel or channels to be modified in the channel list.

If you want the changes to be applied to all of your channels, press

Select All. Channels can be selected one by one or all together. You
can press Unselect All to clear all channel selections. To delete the

selected channels, press Delete.
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4. Press Edit Selection.

Default Threshold:

Favorites

Channel list
Name A (nm) Channel Width Signal Power Noise for OSNR ~ Si +

|3 C_002 |1532.664 50.0 GHz | Integrated signal power | InBand narrow filter L
®%|c_003 | 1534.262 50.0 GHz | Integrated signal power InBand narrow fitter 1
| %) C_004 1535.818 50.0 GHz | Integrated signal power | InBand narrow filker
® | c_ons5 | 1537.002 50.0 GHz | Integrated signal power InBand narrow filter il
| % C_006  1537.402 50.0 GHz | Integrated signal power InBand narrow fitter

I % |c_o07 |1537.797 50.0 GHz | Integrated signal power InBand narrow filter

I % |c 008 |1538.184 50.0 GHz | Integrated signal power InBand narrow fitter
| %) C_009 1538.589 50.0 GHz | Integrated signal power | InBand narrow filter
®|c_010 1538.976 50.0 GHz | Integrated signal power InBand narrow fitter

M| [#%)c_011 1539.373 50.0 GHz | Integrated signal power | InBand narrow filker

| ®|c_012 |1539.784 50.0 GHz | Integrated signal power InBand narrow filter

I ®|C_013 |1540.559 50.0 GHz | Integrated signal power InBand narrow fitter i
T\ . ] +
‘ Select All H Unselect All ‘ Delete

.l G Edit Selection... ] Add Channels... ‘

N ———

! @ Import from Trace
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5. Modify the settings as needed. For more information about the settings,
see Defining General Settings on page 62 and Defining Default
Thresholds on page 74. If you leave a box empty, it will remain as it was
before your changes. Modify appropriate settings.

Channel center: IEEEIE THz  Channel name: 035
Analysis

Channel width: 100.0 [GHz | »

Signal power calculation: Integrated signal power v

Noise for OSNR: Fixed range IEC based v

OSNR distance: GHz

Noise region: GHz

Restore Defaults
Thresholds

Min. Max.

Use default + | Frequency 2.5| GHz
Use default + | Signal power -45.00 15.00| dBm
Use default + | Noise -99.99 -40.00) dém
Use default + | OSNR 5.00 60.00| dB

Restore Defaults

6. Press OK to return to the Channels tab, which now contains the
modified settings.

7. Press OKto save the changes and close the window, or press Cancel to
exit without saving.
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Setting Up Acquisition Parameters

Before performing your test, you must set the acquisition type and
parameters.

There are five types of acquisitions in WDM mode:

>

>

Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

Real-Time: In real-time acquisition, spectral measurements are
performed continuously until you press Stop. No averaging is done for
spectral measurements. The graph and results are refreshed after each
acquisition.

InBand: The InBand type acquisition will perform a series of scans in
different polarization conditions in order to enable the InBand OSNR
calculation.

i-InBand: The /-InBand acquisition enables an adaptive intelligent
InBand OSNR calculation that takes into account the multiple scans
(up to 500) in various polarization conditions to determine the best
available InBand analysis parameters for the signals under test on a per
channel basis. With this acquisition type, you do not need to make
difficult parameter setting choices (the InBand or InBand narrow filter
and number of scans are automatically determined), especially when
you are faced with complex system configurations.

Note: The InBand and i-InBand option are available only if the module supports it
and you have purchased the corresponding InB software option.

86
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Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

Note: The shorter the wavelength or frequency range, the faster the acquisition.

To set parameters in the Acquisition tab:

1. From the main window, select the Acquisition tab.

Global Results

h 20
WDM measurement instructions

0 1-Selectthe acquisition parameters

2- Add channels in Analysis Setup or use Favorites - —
3- Start an acquisition Open Save Fav.
1 4- Save results and trace to file

T T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm | A Mode >

Wavelength range
Start: 1526.000) nm Stop: 1567.000| nm

37‘ J
c

|
T e —

2. Select the acquisition type.

n———
Acquisition

Type: Single : Nulling
e [E

Start: 1326.000| nm Stop: 1367.000 nm

.

! 0 v
[ RN N [
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Note:

3. Ifyou are performing an averaging type acquisition, enter the number
of scans the unit will perform.

If you are performing an InBand type acquisition, either enter the
number of scans or select a predefined number of scans the unit will
perform.

You cannot modify the number of scans count value if you are performing a
single or real-time or i-InBand acquisition.

Note: I[ni-InBand mode, the scan count value is always set to 500.

Note:

88

4. Select the wavelength range for your acquisition.

Acquisition - i
Type: Single + | Count: Nulling
VS R

Start: 1526.000, nm Stop: 1567.000) nm
) g :
I - - [ - e

You can select the wavelength range by entering the start and stop values
or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and
right handles on the double slider or simply click on any band.

You can select more than one adjoining ranges to include in your range, for
example, S + C.
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The wavelength range covered within these bands of the spectra are listed
below.

O band (original): 1255 to 1365 nm
E band (extended): 1355 to 1465 nm
S band (short wavelengths): 1455 to 1535 nm

>
>
» C band (conventional “erbium window”): 1525 to 1570 nm
» L band (long wavelengths): 1560 to 1630 nm

>

U band (ultralong wavelengths): 1620 to 1650 nm.
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Setting Up the Instrument in
Drift Mode

Before performing a spectral analysis in the Drift mode, you must set up
the test application with the appropriate parameters, as explained in this
chapter.

Select the Drift test mode as explained in Selecting a Test Mode on page 20
before setting up the Drift test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The analysis parameters include the channel list details, pass-fail
threshold settings and allows you to select the noise and power
calculation methods.

» The acquisition parameters include the type of measurement you want
to perform and the wavelength range.

See Defining Preferences on page 93, Setting Up Drift Analysis Parameters
on page 107 and Setting Up Acquisition Parameters on page 131 for more
details.
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You can set up your unit in different manners, depending on your testing
needs.

» The preferred way is to use the complete analysis setup parameters
and complete the information in all tables, as explained in Setting Up
Drift Analysis Parameters on page 107. This setup will be used for the
next acquisition.

» The easiest way to set up the instrument, especially when the operator
does not know in advance what to expect at the input of the module is
to use the Discover button. After the Discover button has been
pressed, a measurement and analysis will be performed according to
the best setup determined by the instrument and this setup will be
used for the next scan. This is explained in Using the Discover Feature
on page 239.

» The most efficient way to setup the instrument is to use one of the
favorites configurations, uploading a pre-customized acquisition and
analysis setup configuration. The operator in the field only has to press
the button, select the appropriate configuration and press Start. As
an example, a pre-customized configuration could be: “32 channels
DWDM 50GHz”; “Toronto-Montreal CWDM?” or “Vendor ABC DWDM
ROADM 40Gb”. This is explained in Managing Favorites on page 250.

» You can also import the setup from the current trace. This method will
take the data and channel information from the current trace and
apply them in the corresponding tabs. For more information, see
Setting Up Drift Analysis Parameters on page 107.
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Defining Preferences

Note:

The preferences window allows you to set general information and
comments on trace, set display parameters and customize the drift results
table.

Only the Display and Drift Results tabs are available in offline mode.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.

To enter general information:
1. From the Main Menu, press Preferences.

Channel Graph RUBIINEENGN Channel Results

Drift measurement instructions

0 1- select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favorites
3- Make a trial scan to validate all parameters
20 4- Starta Drift measurement

T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan
‘Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm
R [ ——
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2. Select the General tab.

General

Job 1D: “Your Job
Cable ID: 343_34

Fiber ID:

Customer: Your customer
Company:

Operator:

Maintenance reason:

Clear

oK Cancel

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.

24 FTB-5240S/S-P



OSA

Setting Up the Instrument in Drift Mode

To enter link and location information:
1. From the Main Menu, press Preferences.

Channel Graph RUBIUREIERIM Channel Results

Drift measurement instructions

0 1- Select the acquisition and Drift parameters
2- Add channels in Analysis Setup or use Favorites
3- Make a trial scan to validate all parameters 's(r?
20 4- Starta Drift measurement

1

g -0
@
s
] w
+)
o
a0
=t
o
-100 T T T T T T T =y
1250 1300 1350 1400 1450 1500 1550 1600 nm ‘_"‘_,\
»
Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan H Nulling
Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

[ IO

2. Select the Information tab.

Information

System and link information
Link 1D prefix:

Starting value: 1

[3¢] auto increment

Orientation: Neorthbound M
System:

Location information

Network element: Transmitter M

Output tap [

Restore Defaults

Test point:

Description:

© ERET

Defining Preferences
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Defining Preferences

3. Under System and link information, define the following parameters
as needed:

» Link ID prefix: prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

If the Auto Increment option is not selected, you have to manually
change the file name when saving the trace file, otherwise the
application will overwrite the previously saved file.

» Orientation: orientation of the link.
» System: information about the system under test.

4. Under Location Information, define the following parameters as
needed:

» Network element: Sets the type of network element.

» Test point: Sets the location where the test is performed on the
link.

» Description: Enter the description of location if required.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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To enter comments:

1. From the Main Menu, press Preferences.

Instrument in Drift Mode

Defining Preferences

W ENLENCETL Y WDM Graph

Drift measurement instructions

0 1- select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favorites
3- Make a trial scan to validate all parameters
20 4- Starta Drift measurement

-40

dBm

50

804

Acquisition

T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600

nm

Type: Single ~ Count: 1 ‘ Trial Scan

‘Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

B | ——
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Defining Preferences

2. Select the Comments tab.

e Display | Drift Resuts

Your camments here |

3. Enter your comments for the current trace.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Defining Display Parameters

The application allows you to set display settings for the acquisition trace.
You can set the spectral unit for the trace and the results table. You can also
select the label that should appear on the peaks of the trace.

To define display parameters:
1. From the Main Menu, press Preferences.

Dashboard | Channel Graph RUBIUREIELN Channel Results

5| »]

0 1- Select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favarites
3- Make a trial scan to validate all parameters

20 4 Starta Drift measurement

Drift measurement instructions

T T T T
1250 1300 1350 1400 1450

Acquisition
Type: Single ~ Count:

‘Wavelength range
Start: 1535.000 nm

T
1500

T
1550

: ‘

Trial Scan

Stop: 1575.000 nm

e :

5

| <
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Defining Preferences

100

2. Select the Display tab.

General
Spectral unit:

Empty results channel:
Horizontal markers:

Graph color scheme:

Label on peak in graph:

]
Channel name lv]
]
shon ~
‘White background lv]

Restore Defaults

3. Select the spectral unit you want to work with, either nm or THz.

Information

General

Comments MERIENE Drift Results | File Name

! Spectral unit:

Empty results channel:
Horizontal markers:

Graph color scheme:

Label on peak in graph:

| )
Channel name ]
]
show ]
White background [

Restore Defaults

FTB-5240S/S-P
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4. Select the label that will appear on the peaks in the graph, either the
channel name, its number, or nothing.

General
Spectral unit:

File Name

]

C_abe\ on peak in graph:

D

Empty results channel:
Horizontal markers:

Graph color scheme:

I
Channel name {v
show v
Show [v
White background 3

Restore Defaults

]
]
]
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Note:

102

The channel name and channel number cannot be shown at the same

time.

[ ELLEIREEITE WOM Graph EeGERGEREEIE

0 --------------------
14

12
10 g 10

dBm

eeled i =

-80 T T T T T T T
1535 1540 1545 1550 1555 1560 1565 1570

nm

=

w40

m E = e E D E = ]
01
coz 9%
10 c_o0g
016

dBm

T T T T T T T
1535 1540 1545 1550 1555 1560 1565 1570

nm

q
i

Channel
numbers

Defined channel
names
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Defining Preferences

5. Select whether you want to show or hide the empty channels from the

channel list in the Dashboard, Channel Graph, Channel Results and
Channel History tabs.

General | Information | Comments

(B Drift Results | File Name

General

Spectral unit: lv]
Label on peak in graph: Channel name Ivl
Empty results channel: Show [9
Horizontal markers: Show IVI
Graph color scheme: ‘White background l"]

Restore Defaults

oK Cancel

6. Select whether you want to show the horizontal markers or the
integrated power trace in the marker toolbar.

General | Information | Comments

Display [lidEES

File Name

Graph calor scheme:

White background

General
Spectral unit: Ivl
Label on peak in graph: Channel name [vl
Empty results channel: Show lv]
:Hunzuﬂta\ markers: Show l
[

Restore Defaults

oK Cancel
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104

7.

General
Spectral unit:

Empty results channel:

Label on peak in graph:

Display [jstHE

File Name

Channel name

[

l
Show Ivl

[

l

Horizontal markers: Show vl
Graph color scheme: White background ~D
Restore Defaults

Select the background color scheme for the graph as desired.

General | Information | Comments

8. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default

values.

FTB-5240S/S-P



OSA

Setting Up the Instrument in Drift Mode

Defining Preferences

Customizing Drift Results Table

It is possible to select which results you would like to be displayed in the
Results tab of your Drift tests.

To customize the results table:
1. From the Main Menu, press Preferences.

Channel Graph ALK Channel Results

Drift measurement instructions

0 1- select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favorites
3- Make a trial scan to validate all parameters
20 4- Start a Drift measurement

dBm

T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition
Type: Single ~ Count: 1 | Trial Scan
‘Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm
e E s [
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Defining Preferences

2. Select the Drift Results tab.

General

Display fDnPt Resu\ts; File Name

Restore Defaults

© Co Lew

3. Select which parameters you want to display in the Channel Graph
tab from the list of available choices:

» Center wavelength/frequency: spectral center-of-mass for the peak
in that channel.

» Signal Power: signal power for the selected channel (excludes
noise).

» OSNR: Optical Signal to Noise Ratio, given by Signal power
(according to the current calculation method, in dBm) minus
Noise (according to the current calculation method, in dBm).

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up Drift Analysis Parameters

Note:

This section presents the various analysis settings for the application,
particularly the channel list and settings. These settings are applied on
subsequent acquisitions. You can set the channel list, global thresholds,
default channel thresholds, channel parameters, manage favorite
configurations and perform user calibration.

The analysis setup parameters will be applied to the global results and
channel results, upon the next acquisition.

You can either set each parameter individually, or use parameters from the
current trace and import them.

To import the parameters from the current trace:
1.

2.

Make sure that you have a trace on-screen.

From the Main Menu, press Analysis Setup.

Dashboard | Channel Graph _
o] [l e e e bl =l = Ll = Ll ==
M 14
12
] 910 —
7 _2EE R
20 & 5 Open Save Fav.
5
304 4 18
1V2 3 19
£ 40
@
8
0]
60
0]
-80 T T T T T T T
1535 1540 1545 1550 1555 1560 1565 1570
REWm | 0.033

| =y - oe -]

Bl Channel History

0 Second -

Drift file name:

Delay:

sampling:

Duration:

1 Minute

5 Hour

1529-1566_5Single_1
Drift file folder location:
C:\Users\isasau1l\Documents\OSAY

Histarical traces: Don't keep any traces
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108

3. From any tab, press Import from Trace.

Default channel settings
[ Activate default channel

Channel width:
Signal power calculation:

Noise for OSNR:

Il osnR distance:

Noise region:

Global analysis parameters

Peak detection level:

RBW for OSNR: 0.100
Wavelength offset:

Power offset:

Bandwidth at:

100.0

50.0| GHz

5.0| GHz

-60.00

0.000

0.0

E

20.00

Snap to ITU grid

dBm

nm

nm

dB =100.0%
de

Restore Defaults

@ l Import from Trace ’

Press OK to confirm the changes.
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Defining General Settings

The general analysis parameters for drift acquisitions affect the calculation
of the results. These calculations take place after an acquisition. If these
settings are modified, they will be applied to the next acquisition.

IMPORTANT

In the General tab, you can set the default channel parameters. Any
channel found during an acquisition that is not defined in the
channel list will be analyzed according to the default channel
settings.

To define general settings:
1. From the Main Menu, press Analysis Setup.

Dashboard | Channel Graph RUBIRSEFM Channel Results
7|

Drift measurement instructions

0 1- Select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favorites
3- Make a trial scan to validate all parameters
20 4- Starta Drift measurement

£ -40-
504
50
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600
Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan H Nulling
Wavelength range
Start: 1535.000 nm Stap: 1575.000 nm
B - s [ o
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2. Select the General tab.

Default channel settings
[ Activate default channel

Channel width: 100.0 snap to ITU grid
Signal power calculation:

| Noise for OSNR:

l OSNR. distance: 50.0/ GHz

I Noise region: 5.0) GHz

Global analysis parameters

Peak detection level: -60.00 dBm

RBW for OSNR: 0.100 + nm

Wavelength offset: 0.000 nm

Power offset: 0.00 dB =100.0%
Bandwidth at: 20,00 de

Restore Defaults

@ Import from Trace
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3. Under Default channel settings, define the following parameters as

needed:

| ‘ [ELBEIE Thresholds | Channels

Default channel settings
B Activate default channel

Channel width:
Signal power calculation:
Noise for OSNR:

Ml oshR distance:

Noise region:

Favorites | Calibration

100.0

50.0| GHz

5.0) GHz

Snap to ITU grid

Global analysis parameters

Peak detection level:

RBW for OSNR: 0.100
‘Wavelength offset:

Power offset:

Bandwidth at:

-60.00

0.000

0.00

20.00

Restore Defaults

dBm

nm

nm

dB =100.0%
dB

IEI Import from Trace

» Clear the Activate default channel selection, to use the currently
defined channel for analysis. This reduces the analysis time by
eliminating the peak detection over the complete spectral range.
The peaks outside the defined channel list will not be analyzed.
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» Channel width (GHz or nm): indicates the limit inside which the
power values will be considered in the channel.

For default channels, the channel width that sets the limits of the
channel, should be the same as the channel distance or smaller
(channel distance is defined while creating a channel list). If the
channel width is not compatible with the channel spacing, either a
single peak may be found for two distinct channels and two
analysis would be performed and displayed for that peak, or, it is
possible that two peaks may be found within the same channel
and be considered as one multi-peak signal. With this result, you
can use markers to find the spacing between adjacent channels or
to find the channel width.

» Snap to ITU Grid: When selected, each detected peak will be
defined by the nearest ITU channel. The ITU grid is based on the
selected channel width.

» Signal power calculation: indicates which calculation method to
apply for signal power value.

Integrated signal power: The integrated signal power represents
the sum of the power values included between the channel limits
of this channel, minus the estimated noise contribution between
the same boundaries. In some cases, for instance CATV signals,
signals with high-frequency modulation, or signals with an
inherent line width similar or larger than the OSA's resolution
bandwidth, this calculation becomes a better estimation of the
true signal power.
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Peak signal power: The peak signal power represents the
maximum power value inside the channel. Note that it differs a
little from the peak measurement on the spectrum due to the fact
that the estimated noise is subtracted to get the peak signal power.

Total channel power: The total channel power represents the sum
of the integrated signal power and of the noise within the channel.

» Noise for OSNR: indicates which calculation method to use for
OSNR value.

Fixed range IEC based (IEC): The IEC method uses the
interpolation of noise measured on both sides of the signal to
estimate the noise level. The position at which the noise is
estimated from the center wavelength is given by the OSNR
distance.

InBand (InB): The InBand method uses a series of scans having
different polarization states to calculate the noise level under the
peak (InBand).

InBand narrouw filter (InB nf): The InBand narrow filter method
uses additional processing to provide an accurate OSNR value for
the narrow carved noise. This is because with narrow filters, the
noise level under the peak is not uniform and the OSNR value
depends on the processing width selected.
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Fifth order polynomial fit (Fit): The fifth order polyfit method
calculates the noise curve and thus the signal to noise ratio. The
OSA will approximate the noise curve using a fifth order
polynomial fit. This fit definition relies on fit and exclusion zones.
Only the points in the fit zones are used to calculate the fifth order
polynomial fit. If you select the fifth order polyfit method, you will
have to define the fit and exclusion zones for your tests using the
OSNR distance and noise region fields. The exclusion zone is
indirectly obtained from the OSNR distance.

Channe] width
Exdlusion
e P 2 12
> Cegon’)
~ [ distance—|-distance

Channel center

» OSNR distance (GHz or nm): Except for the fifth order polyfit
selection, the OSNR distance is automatically set at the channel
edge, that is, at half of the channel width from the center
wavelength.

For the fifth order polyfit, the OSNR distance corresponds to the
distance from the channel peak to the center of the fit zone. It is
independent of the channel width.

» Noise region: The noise region, or fit zone, defines the region
where the polynomial fit applies. Two identical regions are
centered at the OSNR distance.
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4. Under Global analysis parameters, define the following parameters
as needed:

General OICERGIGH Calibration

Default channel settings
D Activate default channel

Channel width: 100.0 Snap to ITU grid
Signal power calculation:

Noise for OSNR:

OSNR distance: 50.0| GHz

Noise region: 5.0 GHz

Global analysis parameters

Peak detection level: -60.00 dBm
RBW for OSNR: 0.100 ~ nm
Wavelength offset: 0.000 nm
| Power offset: 0.00 dB =100.0%
Bandwidth at: 20.00 dB

Restore Defaults

© [ e
|

» Peak detection level (dBm): indicates the minimum power level
from where the peak can be considered as a signal.

» RBW for OSNR (nm): indicates the resolution bandwidth selected
for the OSNR calculation. This parameter is generally set to 0.1 nm
to allow for a common basis of comparison between different
OSAs having different effective resolutions. The instrument’s RBW
value is written below the graph. This parameter does not actually
have an effect on the acquisition, but is only a normalization factor
used to provide the OSNR value in a standardized manner.

OSA 115



Setting Up the Instrument in Drift Mode
Setting Up Drift Analysis Parameters

» Wavelength offset (nm): indicates the offset value applied on the

>

wavelength. This does not replace a calibration performed at
EXFO, but it can help you temporarily sharpen the specifications if
you have determined that, for example, your modules are used
beyond the normal allowed use. Entering a value in THz is not
possible. When an offset is applied, it is indicated at the bottom of
the graph (A =—=).

Power offset (dB): indicates the offset value applied on the power.
This does not replace a calibration performed at EXFO, but it can
help you achieve the specifications if you have determined that, for
example, your modules are used beyond the normal allowed use.
When an offset is applied, it is indicated at the bottom of the graph
(P ==).

To edit the power offset as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100| % =0d8

OK Cancel

The percentage value entered in Edit percentage will be
converted to a corresponding equivalent value in dB.

Bandwidth at (dB): Set the power level used, relative to the
channel peak power, to compute the bandwidth.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default

values.

116

FTB-5240S/S-P



Setting Up the Instrument in Drift Mode
Setting Up Drift Analysis Parameters

Defining Default Channel Thresholds

The thresholds will be applied to any channel found outside the channel
list during the next acquisition. Thresholds will be applied to the channel
results during the next acquisition.

The application allows you to activate and deactivate the threshold
functionality with a single control. When thresholds are globally enabled,
the results are displayed with the Pass/Fail status based on various settings.

When thresholds are globally disabled, results are displayed without a
Pass/Fail status in the Channel Graph and Channel History tabs.

DEELLLELGE Channel Graph RUERCIET] Mo ELLEREETE

m A
1547.2
1547 §
1546.8 §
1546.5
1546.4
dEm Signal Power P(7) | 11
L
-40
-45
-50
de CSHR
30
2o "
0 T T T T
04:40:00 04:50:00 05:00:00 05:10:00
Drift Settings WEULEINGIHCIE Trace Info.
Item Reference Current Drift Maximurm T Max. Minimum T Min.,
1546.877 nm 0.054 nm 1546.931 nm 04:59:00 1546.877 nm 00:00:00
Power -41.97 dBm -0.41 dB -41.96 dBm 00:02:00 -42.39 dém 04:57:00
OSHR 23.23 dB -0.80 dB 24.12 dB 04:09:00 22.07 dB 00:16:00
R
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When thresholds are globally disabled, the results in the Channel Results

tab are also displayed without a Pass/Fail status.

Dashboard | Channel Graph Channel Results‘

Channel number

Channel name

» Channel Results
Center wavelength

Signal power

OSNR.

Noise

Bandwidth 3.00 dB
Bandwidth 20.00 dB
ENBW

» Global Results

Ref. empty channel count
» Global Analysis Parameters
Peak detection level
RBW for OSNR

1
C_o0t

1546.931 nm .

(i)42.39 dBm
2243 dB

»

m

(IEC)-64.81 dBm|

0.053 nm
0.352 nm
0.033 nm

0

-60.00 dBm
0.100 nm
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You can set your pass/fail threshold limits in different ways depending on
the type of test you are performing.

Threshold Limit Definition

None No threshold limit is set. The results will be displayed without a
Pass/Fail verdict.

Min only The threshold limit is set for a minimum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or greater than the minimum threshold set. The
verdict is declared as Fail (in red), when the value is below the
minimum threshold set.

Max only The threshold limit is set for a maximum value only. The
Pass/Fail verdict is declared as Pass (in green), when the value
is equal to or less than the maximum threshold set. The verdict
is declared as Fail (in red), when the value is above the
maximum threshold set.

Min and Max The threshold limit is set for the minimum and maximum value.
The Pass/Fail verdict is declared as Pass (in green), when the
value is equal to or within the minimum and maximum
thresholds set. The Pass/Fail verdict is declared as Fail (in red),
when the value is beyond the minimum or maximum
thresholds set.

Max. Deviation |The threshold limit is set for the deviation value. The Pass/Fail
verdict is declared as Pass (in green), when the value is equal
to or within the deviation threshold set. The Pass/Fail verdict is
declared as Fail (in red), when the value is beyond deviation
threshold set.
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To define the default channel thresholds:

1.

From the Main Menu, press Analysis Setup.

[ ELLEIREEITE WOM Graph EeGERGEREEIE

04

2204

dBm

Drift measurement instructions

1- Select the acquisition and Drift parameters
2- Add channels in Analysis Setup or use Favorites
3- Make atrial scan to validate all parameters

4- Starta Drift measurement

Acquisition
Type: Si

Wavelength

T T
0 1300 1350

ngle ~ Count: 1 ‘
range
Start: 1535.000 nm Stop: 1575.000 nm
E s

T T T T T
1400 1450 1500 1550 1600 nm
»

Trial Scan | ‘ Nulling

]

(ks

Open Save Fav.

etup... |

Mode > |
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2. Select the Thresholds tab.

(CELCIEI Thresholds MEENLEE
SRRV 4

E Activate all thresholds

Default channel
Min. Max.
| Max. deviation ~  Wavelength + 0.500 nm
Max. deviation ~  Signal power + 3.00 dB
| Max. deviation = OSNR

+ 10.00 dB

Restore Defaults

@ Import from Trace

OSA
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3. Select the Activate all thresholds option to manually set the channel
threshold values. If this option is not selected, all the thresholds will be
deactivated, results are displayed without a Pass/Fail status in the
Channel Graph, Channel History and Channel Results tabs.

f Activate all thresholds ,

Default channel

Max, deviation ~ Wavelength

Max, deviation ~  Signal power

Il Max. deviation ~ OSNR

Import from Trace

I
I m Thresholds Calibration

Restore Defaults

Max.
+ 0.500 nm

+ 3.00 dB

+ 10.00 dB

ERE
|

4. Enter values in the boxes as explained below:

» Wavelength/Frequency (nm/GHz): central wavelength/frequency

of the channel.

» Signal power (dBm): signal power for the selected channel

(excludes noise).

» OSNR (dB): Optical Signal to Noise Ratio, given by Signal power
(according to the current calculation method, in dBm) minus
Noise (according to the current calculation method, in dBm).

5. Press OKto save the changes and close the window, or press Cancel to

exit without saving.

Press Restore Defaults to remove all the changes and apply the default

values.

122

FTB-5240S/S-P



OSA

Setting Up the Instrument in Drift Mode
Setting Up Drift Analysis Parameters

Managing Channels

Testing DWDM systems involves characterizing multiple signals in a link.
The application allows you to define channels using a channel editor or
quickly generate them from the current data. You can also rapidly create a
list of equally spaced channels. Once a channel list is created, you can
modify it as needed. You can edit the analysis parameters for one channel
or multiple channels.

While creating the channel list, some channels may overlap. When the
channel widths are specified in nm, two channels are considered to be
overlapping when more than 1.2 GHz (approximately) of frequency range
is common between the two channels.

To add a channel list:
1. From the Main Menu, press Analysis Setup.

Channel Graph RUBIINEELGN Channel Results

Drift measurement instructions

0 1- Selectthe acquisition and Drift parameters .

2- Add channels in Analysis Setup or use Favorites

3- Make a trial scan to validate all parameters
20 - Starta Drift measurement

-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

Acquisition

Type:  single - Count: 1‘ Trial Scan H Nulling
Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm
I : s [« I
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2. Select the Channels tab.

3. By default, the channel list is empty. Press Add Channels.

Channel list

Name A (nm) Channel Width Signal Power Noise for OSNR
C_001 1546.877 100.0 GHz Integrated signal power Fixed range IEC based
| |C_002|1547.989 100.0 GHz | Integrated signal power Fixed range IEC based
C_003 | 1549.100 100.0 GHz | Integrated signal power | Fixed range IEC based
| |C_004 |1550.243 100.0 GHz | Integrated signal power | Fixed range IEC based
€_005|1551.367 100.0 GHz | Integrated signal power Fixed range IEC based
| |C_006|1552.487 100.0 GHz | Integrated signal power | Fixed range IEC based
C_007 |1553.619 100.0 GHz | Integrated signal power | Fixed range IEC based
| |C_008|1554.761 100.0 GHz | Integrated signal power | Fxed range IEC based L
C_009 |1555.893 100.0 GHz | Integrated signal power Fixed range IEC based
C_010|1557.017 100.0 GHz | Integrated signal power | Fixed range IEC based
| |C_011|1558.157 100.0 GHz | Integrated signal power | Fixed range IEC based
C_012 1559.309 100.0 GHz | Integrated signal power Fixed range IEC based
| |C_013|1560.445 100.0 GHz | Integrated signal power | Fixed range IEC based
. ] ’
Select All H Unselect All ‘ Delete |
| Edit Selection... (‘ Add Channels...

)

Import from Trace
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4. Enter values in the boxes as explained below:

Setting Up the Instrument in Drift Mode

Add channels
Start range:

Stop range:

Channel center wavelength:
Channel distance:

Channel width:

Name prefix:
Starting value:

Increment value:

©)

1528.773| nm

1560.606| nm

ITU 100 GHz ~

100 v

1
1

Restore Defaults

» Start range (nm or THz): starting range of the channel list.

» Stop range (nm or THz): ending range of the channel list.

Setting Up Drift Analysis Parameters

» Channel center wavelength/frequency: spectral center-of-mass for
the peak in that channel.

Note: When using the custom channel center wavelength option, the first channel

will be centered at the Start Range, and the list will be created using

channel distance and channel width.
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» Channel distance (nm or GHz): distance between the channels.
The value of channel distance will be set depending on the
selection made for the channel center wavelength option. The
channel distance box will be enabled only when the channel
center wavelength option is set to custom.

» Channel width (nm or GHz): limit inside which the power values
will be considered in the channel. Integrated power is calculated
on channel width.

» Name prefix: adds prefix to the channel names.

» Starting Value: increment starting value for the channel name in
the channel list.

» Increment value: increment value for the channel name in the
channel list.

5. Press OKto return to the Channels window, which now lists the added
channels.

Note: When new channels are added, the Use Default thresholds will be applied
to the channel parameters.

Note: A warning message will be displayed if any channels are overlapping, but
the analysis can still be performed on overlapping channels. If any
duplicate channels are added, a confirmation message will be displayed to
overuwrite the existing channels with the duplicate channels.

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Note: The application displays a message if more than 1000 channels are added.
You can exit the Analysis Setup window only after deleting the extra
channels from the channel list. You can delete the channels manually as
required.
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To edit the parameters of a specific channel:
1. From the Main Menu, press Analysis Setup.

Channel Graph RUBIUREIERIM Channel Results

Drift measurement instructions

204

o

e

Open Save Fav.

0 1- Select the acquisition and Drift parameters

2- Add channels in Analysis Setup or use Favarites
3- Make a trial scan to validate all parameters

20 4 Starta Drift measurement

g -0
@
s
50
a0
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan H Nulling
Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

S — T 1 -
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2. Select the Channels tab.

Channel list

Name

A (nm)

Channel Width

Signal Power

Noise for OSNR il

C_001 1546.877 100.0 GHz Integrated signal power Fixed range IEC based
C_002 1547.989 100.0 GHz Integrated signal power Fixed range IEC based
C_003 1549.100 100.0 GHz | Integrated signal power Fixed range IEC based
| |C_004 |1550.243 100.0 GHz | Integrated signal power | Fixed range IEC based || _
€_005 1551.367 100.0 GHz  Integrated signal power Fixed range IEC based 1
| |C_006 |1552.487 100.0 GHz | Integrated signal power | Fixed range IEC based
C€_007 1553.619 100.0 GHz  Integrated signal power Fixed range IEC based
| |C_008|1554.761 100.0 GHz | Integrated signal power Fixed range IEC based (4
C_009 1555.893 100.0 GHz Integrated signal power Fixed range IEC based
C_010  1557.017 100.0 GHz | Integrated signal power Fixed range IEC based
| |C_011|1558.157 100.0 GHz | Integrated signal power Fixed range IEC based
C€_012 1559.309 100.0 GHz  Integrated signal power Fixed range IEC based
| |C_013 |1560.445 100.0 GHz | Integrated signal power | Fixed range IEC based | .
m ] r
Select All H Unselect All H Delete

‘ Edit Selection... H

Add Channels...

Import from Trace

FTB-5240S/S-P



OSA

3.

Setting Up the Instrument in Drift Mode
Setting Up Drift Analysis Parameters

Select the channel or channels to be modified in the channel list.

If you want the changes to be applied to all of your channels, press

Select All. Channels can be selected one by one or all together. You
can press Unselect All to clear all channel selections. To delete the

selected channels, press Delete.

Press Edit Selection.

_
Threshelds Favorites
Channel list ‘
Name A (nm) Channel Width Signal Power Noise for OSNR |«
B c_oot 546,877 100.0 GHz Integrated sonalpower Foed rnge TEC based |
j C_002 | 1547.989 100.0 GHz | Integrated signal power Fixed range IEC based
l :’ C_003 1549.109 100.0 GHz  Integrated signal power Fixed range IEC based
j C_004 |1550.243 100.0 GHz | Integrated signal power | Fixed range IEC based || _
I :’ C_005 1551.367 100.0 GHz  Integrated signal power Fixed range IEC based 1
I j C_006 1552.487 100.0 GHz | Integrated signal power Fixed range IEC based
j C_007 1553.619 100.0 GHz Integrated signal power Fixed range IEC based
j C_008 1554.761 100.0 GHz | Integrated signal power | Fixed range TEC based || |
j C_009 |1555.893 100.0 GHz | Integrated signal power Fixed range IEC based
:’ C€_010  1557.017 100.0 GHz  Integrated signal power Fixed range IEC based
j C_011 1558.157 100.0 GHz | Integrated signal power | Fixed range IEC based
| :’ C€_012 1559.309 100.0 GHz  Integrated signal power Fixed range IEC based
j C_013  1560.445 100.0 GHz | Integrated signal power | Fixed range IEC based | _
I . 0
‘ Select All H Unselect All ‘ Delete
‘ Edit Selection... ‘ Add Channels...
e
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5. Modify the settings as needed. For more information about the settings,
see Managing Channels on page 123. If you leave a box empty, it will
remain as it was before your changes. Modify appropriate settings.

Channel center: 1531.89¢ {IETHY Channel name: 005
Analysis

Channel width: 100.0| [GHz |+

Signal power calculation: Integrated signal power R4

Noise for OSNR: Fixed range IEC based R4

OSNR distance: GHz

Noise region: GHz
Restore Defaults
Thresholds
Min. Max.
Use default ~ | Wavelength 0.020| nm
Use default + | Signal power -45.00 15.00/ dBm
Use default ~ | osnr 5.00 50.00| dB

6. Press OK to return to the Channels tab, which now contains the
modified settings.

7. Press OKto save the changes and close the window, or press Cancel to
exit without saving.
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Setting Up Acquisition Parameters

Note:

Note:

Before performing your test, you must set the acquisition type and
parameters from the Acquisition tab and other parameters from the Drift
Settings tab.

There are three types of acquisitions in Drift mode: single, averaging and
InBand.

» Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

» Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

» InBand: The InBand type acquisition will perform a series of scans in
different polarization conditions in order to enable the InBand OSNR
calculation.

The InBand option is available only if the module supports it.

Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

The shorter the wavelength or frequency range, the faster the acquisition.

You can configure the delay, sampling and total duration for a drift
measurement. You can also configure the drift files name and select a
location where it should be saved.

The application allows you to perform a trial scan while setting up the drift
measurement.
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To set parameters in the Acquisition tab:
1.

From the main window, select the Acquisition tab.

oard | Channel Graph RUDIIRCIERIN Channel Results
| 20
Drift measurement instructions
0 1- selectthe acquisition and Drift parameters
2- Add channels in Analysis Setup or use Favarites
3- Make a trial scan to validate all parameters
.20 4- Starta Drift measurement
g -0
@
5
504
204
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
—
| Acquisition Channel Hist @
Type: Single ~ Count: 1 ‘ Trial Scan | ‘ Nulling
Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm
I : s [« I
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Note:

Note:

2.

Setting Up the Instrument in Drift Mode

Setting Up Acquisition Parameters

Select the acquisition type.

5]
Acquisition

Type: Single ~ Cpunt: 1 ‘ Trial Scan H Nulling ‘

| PYGELGLE Drift Settings | Channel History

Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

I : =] < e

If you are performing an averaging type acquisition, enter the number
of scans the unit will perform.

If you are performing an InBand type acquisition, either enter the
number of scans or select a predefined number of scans the unit will
perform.

You cannot modify the number of scans count value if you are performing a
single acquisition.

4.

Select the wavelength range for your acquisition.

2]

Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan H Nulling

y Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

B | o p—

N

You can select the wavelength range by entering the start and stop values
or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and
right handles on the double slider or simply click on any band.

You can select more than one adjoining ranges to include in your range, for
example, S + C.
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The wavelength range covered within these bands of the spectra are listed
below.

YYVYVYY

O band (original): 1255 to 1365 nm

E band (extended): 1355 to 1465 nm

S band (short wavelengths): 1455 to 1535 nm

C band (conventional “erbium window”): 1525 to 1570 nm
L band (long wavelengths): 1560 to 1630 nm

U band (ultralong wavelengths): 1620 to 1650 nm.

To set parameters in the Drift Settings tab:

1.

134

From the main window, select the Drift Settings tab.

LIGVENGRY. Drift Settings EMERLEIRGTEGLY

Delay: 0 Second - Drift file name: 1529-1566_5ingle_1
Sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour - C:\Users\isasaul\Documents\0SAY

Historical traces: Don't keep any traces

Set a delay unit and count before taking the first acquisition in a drift
measurement. The application will wait for this time before taking the
first acquisition of a drift measurement.

Acquisition ANUIETRNTY Channel History
Delay: 0 Second v) Drift file name: 1529-1566_Single_1
Sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour - C:\Users\isasaul\Documents\OSAY
Histarical traces: Don't keep any traces
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3. Select a sampling unit and enter a sampling count to configure a time

that should be elapsed between the start of each acquisition during a
drift measurement.

Acquisition [Mid=ER I Channel History Mode >

Delay: 0 Second - Drift file name: 1529-1566_Single_1
sampling: 1 Minute ) Drift file folder location:
Duration: 5 Hour - C:\Users\isasau1\Documentsi0SAY

Historical traces: Don't keep any traces

4. Select a duration unit and enter a duration count to configure the total
duration of a drift measurement.

Delay: 0 Second - Drift file name: 1529-1566_Single_1
Sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour D C:\Users\isasaul\Documents\0SAY

Historical traces: Don't keep any traces

5. Enter a drift file name that should be used to save the drift file.

Note: This is not available in offline mode.

1annel History

Delay: 0 Second - CDm"t file name: 1529-1566_Single_1
sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour - C:\Users\isasaul\Documents0SA|

Historical traces: Don't keep any traces
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6. Select a location where the drift file should be saved.

Acquisition HRI&TUINTEY Channel His v

Delay: 0 Second - Drift file name: 1529-1566_5ingle_1

Sampling: 1 Minute - Drift file folder location:

Duration: 5 Hour - (C:\Users\rsasaul\Ducuments\OSA\ E
Historical traces: Don't keep any traces -

7. Select whether you want to keep all of the historical traces in the
subfolder, keep only the significant ones, or keep none. The historical
traces are stored in separate *.osawdm files.

A significant event is when

» avalue from a given channel has crossed its threshold (going from
pass to fail).

» there is no signal power in a given channel.

These historical files are stored in a dedicated folder having the same
name as the associated drift measurement file name.

Note: You can have a maximum of 3 significant traces per channel.

Note: This option is not available in offline mode.

Acquisition

Delay: 0 second - Drift file name: 1529-1566_Single_1
Sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour -

C:\Users\isasaul\Documents\OSAY

Historical traces: Don't keep any traces
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8. To test your parameters, return to the Acquisition tab. Press Trial Scan

to perform a trial acquisition.

Acquisition
Type: Single ~ Count: | Trial Scan |D Nulling |
Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm
T e

When a trial acquisition is running, the Start button is disabled. You are
notified that the acquisition is in progress in the status bar.

The trial scan is performed using the analysis setup parameters. When
the acquisition is complete, the resulting acquisition is displayed in the
WDM Graph tab and Channel Results tab. The Channel History tab
displays results as if only time 0:00 was available. The other drift mode
tabs are empty (Dashboard, Channel Graph).
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Building a Custom Drift Measurement

You can build a drift measurement using a WDM measurement you already
have as a reference. The selected channels and thresholds can be
imported from the analysis setup or the reference measurement.

A custom drift measurement is particularly useful for offline processing of
your data over time and comparing result variations.

The WDM measurements you add must meet specific criteria to be
included in the custom build. The table below describes those
compatibility criteria.

Note: Files that are not compatible will automatically be rejected from the custom

build measurement.
Criteria Test ety
Status
Acquisition type Target WDM measurement Compatible
acquisition type differs from drift with warnings
reference trace acquisition type
Acquisition number |Target WDM measurement Compatible
of scans acquisition number of scans differs |with warnings
from drift reference trace
acquisition number of scans.
Spectral range » Target WDM measurement » Compatible
acquisition spectral range only with
partially overlaps spectral range warnings

of drift reference trace.

» There is no overlap between |» Incompatible
target WDM measurement
spectral range and drift
reference trace spectral range.

138 FTB-5240S/S-P



Setting Up the Instrument in Drift Mode

Building a Custom Drift Measurement

from drift reference trace
instrument’s calibration type.

Criteria Test ety
Status
Acquisition start » Target WDM measurement » Compatible
time acquisition start time is with
identical to another WDM warnings
measurement (including the
drift reference trace)
acquisition time.
» Target WDM measurement » Incompatible
acquisition start time overlaps
with another WDM
measurement (including the
drift reference trace)
acquisition time range.
Calibration type Target WDM measurement Compatible
(user/factory) instrument’s calibration type differs |with warnings

Calibration date

Target WDM measurement
instrument’s calibration date differs
from drift reference trace
instrument’s calibration date

Compatible
with warnings

Instrument’s model

Target WDM measurement
instrument’s model differs from
drift reference trace instrument’s
model

Compatible
with warnings

Instrument’s serial
number

Target WDM measurement
instrument’s serial number differs
from drift reference trace
instrument’s serial number

Compatible
with warnings

Instrument’s RBW

Target WDM measurement
instrument’s RBW differs from drift
reference trace instrument’s RBW

Compatible
with warnings

OSA
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Criteria Test Compatibility
Status
Power offset Target WDM measurement power |Compatible

offset differs from drift reference
trace power offset

with warnings

Wavelength offset

Target WDM measurement
wavelength offset differs from drift
reference trace wavelength offset

Compatible
with warnings

Noise measurement

Target WDM measurement
acquired trace data does not
support configured noise
measurement analysis parameter.
(This criteria is specific for In-Band
noise measurement against [EC
acquired data)

Compatible
with warnings

140
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To build a custom drift measurement:
1. If you have not done so already, select the Drift test mode.

2. From the main window, select Custom Build.

3. Select the reference trace you want to use to build the measurement,
then click Next.

Select the WDM measurement file containing the reference trace
F:\WDM System 10G 406 ROADM.osawdm el
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4. Select whether you want to import the analysis setup from the selected

reference file, or use the settings currently set in your application, then
click Next.

Select drift measurement analysis setup

(@ Import from reference measurement file

( Use application current analysis setup

" The analysis setup will be editable in the following steps.

‘ < Back H Next = | ‘ Cancel ‘
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5. Enter, or review if they were imported, the general details for your
measurement. See Defining General Settings on page 109 for details on
each item.

Adjustanalysis setup general parameters

Default channel settings
[3¢] activate defautt channel

Channel width: 500/ [GHz [~ | [ ] Snap to ITU grid
Signal power calculation: Integrated signal power v

Noise for OSNR: InBand narrow filter hd

OSNR distance: GHz

Noise region: GHz

Global anzlysis parameters

Peak detection level: -35.00| dBm
RBW for OSNR: Instrument's RBW v
Bandwidth at: 20.00 dB

Restore Defaults

| < Back H Next = | | Cancel ‘

6. Click Next.
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7. If desired, adjust the threshold settings for your measurement. For

details on each item, see Defining Default Channel Thresholds on
page 117. When you are done, click Next.

Adjust analysis setup threshold parameters
[3¢] Activate all thresholds
Default channel
Min. Max.
Max. deviation M Wavelength F 0.020) nm
Min. and max. || Signal power -45.00 15.00] dBm
Min. and max. M OSNR 5.00 60.00| dB
Restore Defaults
‘ < Back H Next = | ‘ Cancel ‘
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8. Select which channels are to be included in the drift measurement. For
details on each item, see Managing Channels on page 123. When you
are done, click Next.

Adjust analysis setup channellist parameters

Channel list
Name | A (nm) | Channel Width | OSNR Distance Signal Power Naise
z’ C_0011531.117 50.0 GHz 25.0 GHz | Integrated signal power InBand
E C_002 1532.664 50.0 GHz 25.0 GHz | Integrated signal power | InBand
j C_003 1534.262 50.0 GHz 25.0 GHz | Integrated signal power InBand
j C_004 1535.818 50.0 GHz 25.0 GHz | Integrated signal power | InBand
E C_005 1537.002 50.0 GHz 25.0 GHz | Integrated signal power | InBand
z’ C_006 1537.402 50.0 GHz 25.0 GHz | Integrated signal power InBand
E C_007 |1537.797 50.0 GHz 25.0 GHz | Integrated signal power | InBand
:’ C_008 1538.184 50.0 GHz 25.0 GHz | Integrated signal power InBand
E C_009 1538.589 50.0 GHz 25.0 GHz | Integrated signal power | InBand
= [
j C_0111539.373 50.0 GHz 25.0 GHz | Integrated signal power | InBand
j C_012 1539.784 50.0 GHz 25.0 GHz | Integrated signal power | InBand
;’ C_013 1540.559 50.0 GHz 25.0 GHz | Integrated signal power InEandM
<l m ] [
‘ Select All H Unselect Al H Delete |
| Edit Selection... H Add Channels... |

‘ < Back || Next > ‘ ‘ Cancel |
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9. Add one or more measurement files at this point, then click Next.

Select WDM measurement files to be integrated in the drift measurement

File
@ |D:\TooBox\User Files\0SA11528-1566_Single_211529-1566_Single_2 0000d00h00m00s

D:\ToolBox\User Files\0SA11432-1542_Single_1REF.osawdm

D:\ToolBox\User Files\0SA11528-1566_Single_211528-1566_Single_2 0000d00h00m20s
D:\ToolBox\User Files\0SAY1528-1566_5ingle_2\1529-1566_5ingle_2 0000d00h00m30s
s\05AY1529-1566_Singl 1529-1566_5ingle_2 0000d00h01m10s
D:\ToolBox\User Files\0SA11529-1566_Single_2'1529-1566_Single_2 0000d00h01m30s
D:\ToolBox\User Files\0SA11528-1566_5ingle_21529-1566_5ingle_2 0000d00h03m00s.

D:\ToolBox\User

00 00E

< Ll >
femere
[*7 ‘ < Back H Next = | ‘ Cancel ‘
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Setting Up the Instrument in Drift Mode

Building a Custom Drift Measurement

10. Before starting the measurement process, you can select what to do
with the historical traces (keep them all, keep only the significant ones,
or keep none), set the drift file name and its location.

Launch build drift measurement

Historical traces: Keep significant traces [Vl

Drift file name: 1520-1570_InBand_199_1

Drift file folder location:

D:\ToolBox\User Fies\0SAY [e=]
@ | < Back H Build | ‘ Cancel ‘

11. Once you are ready, click Build.

Once the process is complete, you can navigate through the results of the

built drift.
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7 Setting Up the Instrument in

OSA

DFB Mode

Before performing a spectral analysis in the DFB mode, you must set up
your OSA module and the test application with the appropriate parameters,
as explained in this chapter.

Select the DFB test mode as explained in Selecting a Test Mode on page 20
before setting up the DFB test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The acquisition parameters include the type of measurement you want
to perform and the wavelength range.

See Defining Preferences on page 150 and Setting Up Acquisition
Parameters on page 160 for more details.
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Setting Up the Instrument in DFB Mode

Defining Preferences

Defining Preferences

The preferences window allows you to set general information and
comments on trace and set display parameters.

Note: In offline mode, only the Display tab is available.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.

To enter general information:

1. From the Main Menu, press Preferences.

| DFB Graph

Ih 204
DFB measurement instructions
1- Select the acquisition parameters
0 2- Start an acquisition
3- Save results and trace to file
204
£ -0
@
=
604
-804
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
v I 2]
Acquisition
Type: Single [v] Count: Nulling
Wavelength range
Start: 1529.000) nm Stop: 1566.000 nm
S — [ e
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Setting Up the Instrument in DFB Mode

Defining Preferences

2. Select the General tab.

General
Job ID: My Job
Cable 1D: 12_334
Fiber ID:
Customer: Your Customer
Company:
Operator: Youl
Maintenance reason:
0K Cancel

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.

OSA 151



Setting Up the Instrument in DFB Mode
Defining Preferences

To enter link and location information:

1. From the Main Menu, press Preferences.

| DF8 Graph

n

dBm

T
1520

Acquisition
Type: Single

Wavelength range

T T
1525 1530

~ Count:

Start: 1525.000 nm

T T
1535 1540 nm

1 Nulling

Stop: 1570.000 nm

U

[ : |

U
| jm—

2. Select the Information tab.

Starting value:

Orientation:
System:

Location information
Network element:

Test point:

Description:

nk infor
Link ID prefix:

File Name

3

Southbound

Transmitter

nput

Restore Defaults

=] IE o
E
g
H
|
E|
F
g
I E] ] =] -
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Setting Up the Instrument in DFB Mode

Defining Preferences

3. Under System and link information, define the following parameters
as needed:

» Link ID prefix: prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

If the Auto Increment option is not selected, you have to manually
change the file name when saving the trace file, otherwise the
application will overwrite the previously saved file.

» Orientation: orientation of the link.
» System: information about the system under test.

4. Under Location Information, define the following parameters as
needed:

» Network element: type of network element.
» Test point: where the test is performed on the link.
» Description: Enter the description of location if required.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up the Instrument in DFB Mode

Defining Preferences

154

To enter comments:

1. From the Main Menu, press Preferences.

| DFB Graph

T T
1520 1525

REW(am) | 0.033

T
1535

T
1540 nm

Trace Info.

Acquisition
Type: Single ~ Count:

Wavelength range
Start: 1525.000 nm

1

Stop:

1570.000 nm

g

12/
U

I :

5

[« T folelic)

=) 4/26/20131103 AM
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Setting Up the Instrument in DFB Mode

Defining Preferences

2. Select the Comments tab.

Your comments here.

Display | File Name

oK Cancel

3. Enter your comments for the current trace.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Setting Up the Instrument in DFB Mode

Defining Preferences

Defining Display Parameters

The application allows you to set display settings for the acquisition trace.

You can set the spectral unit for the trace and the results table.

To define display parameters:

1.

From the Main Menu, press Preferences.

| DFB Graph

i

104

T
1520

REW{om) | 0.033

T
1525

T
1530

T
1535

| Acquisition
Acquisition
Type: Single -

Wavelength range
Start:

Count:

1525.000 nm

1

Stop:

8]

1570.000 nm

[

E

s

G (@ (@

4/26/201311:03 AM

(B4
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Setting Up the Instrument in DFB Mode
Defining Preferences

2. Select the Display tab.

= =
Comments JHEHENE File Name
IS A

General

Spectral unit: nm IVI
Horizontal markers: Show lv]
Graph color scheme: White background [vl

Restore Defaults
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Setting Up the Instrument in DFB Mode

Defining Preferences

3. Select the spectral unit you want to work with, either nm or THz.

General

Information

Comments

File Name

< Spectral unit:

Restore Defaults

m E))
Horizontal markers: Show IVI
Graph color scheme: White background lv]

@

4. Select whether you want to show the horizontal markers or the
integrated power in the marker toolbar.

File Name

Restore Defaults

General

Spectral unit: nm [vl
(" Horizontal markers: Show IVI)
NS

Graph color scheme: White background lv]
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Setting Up the Instrument in DFB Mode

Defining Preferences

5. Select the background color scheme for the graph as desired.

Comments JMUERENE File Name
General
Spectral unit: nm [v]
Horizontal markers: Show lv‘
Graph color scheme: White background lvl)
NS
Restore Defaults
OK Cancel

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up the Instrument in DFB Mode
Setting Up Acquisition Parameters

Setting Up Acquisition Parameters

Before performing your test, you must set the acquisition type and
parameters.

There are three types of acquisitions in DFB mode:

» Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

» Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

» Real-Time: In real-time acquisition, spectral measurements are
performed continuously until you press Stop. No averaging is done for
spectral measurements. The graph and results are refreshed after each
acquisition.

Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

Note: The shorter the wavelength or frequency range, the faster the acquisition.

Note: The Acquisition tab is not available in offline mode.
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Setting Up the Instrument in DFB Mode
Setting Up Acquisition Parameters

To set parameters in the Acquisition tab:
1. From the main window, select the Acquisition tab.

| DFB Graph

i

104

T T T
1525 1530 1535

[REW{nm)]  0.033 |

Type: Single ~ Count: 1

Wavelength range
Start: 1525.000 nm Stop: 1570.000 nm

B —— —

2. Select the acquisition type.

e [ 2]
CqusTion
Type: Single ~ [ount: 1

Start: 1525.000 nm Stop: 1570.000 nm

[ s — s

3. Ifyou are performing an averaging-type acquisition, enter the number
of scans the unit will perform.

Note: You cannot modify the number of scans count value if you are performing a
single or real-time acquisition.
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Setting Up the Instrument in DFB Mode

Setting Up Acquisition Parameters

Note:

162

4.

You can select the wavelength range by entering the start and stop values

Select the wavelength range for your acquisition.

Trace Info.
Acquisition
Type: Single ~ Count: 1

Wavelength range

Tt 1525.000 nm Stop: . 1570.000 nm

[ : = [ © [

or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and

right handles on the double slider or simply click on any band.

You can select more than one adjoining ranges to include in your range, for

example, S + C.

The wavelength range covered within these bands of the spectra are listed

below.

» O band (original): 1255 to 1365 nm

» E band (extended): 1355 to 1465 nm

» S band (short wavelengths): 1455 to 1535 nm

» Cband (conventional “erbium window”): 1525 to 1570 nm
» L band (long wavelengths): 1560 to 1630 nm

» U band (ultralong wavelengths): 1620 to 1650 nm.
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8 Setting Up the Instrument in

OSA

FP Mode

Before performing a spectral analysis in the FP mode, you must set up your
OSA module and the test application with the appropriate parameters, as
explained in this chapter.

Select the FP test mode as explained in Selecting a Test Mode on page 20
before setting up the FP test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The acquisition parameters include the measurement you want to
perform and the wavelength range.

See Defining Preferences on page 164 and Setting Up Acquisition
Parameters on page 173 for more details.
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Setting Up the Instrument in FP Mode

Defining Preferences

Defining Preferences

The preferences window allows you to set general information and
comments on trace and set display parameters.

Note: In offline more, only the Display tab is available.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.
To enter general information:

1. From the Main Menu, press Preferences.

il

i
-104
T T T
1500 1520 1540 1560
|Acqui5\tmn

Acquisition
Type: Single ~ Count: 1 Nulling

Wavelength range

dBm

Start: 1525.000 nm Stop: 1570.000 nm
S — s [ ——
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Setting Up the Instrument in FP Mode

Defining Preferences

2. Select the General tab.

General
Job ID: My Job
Cable 1D: 12_334
Fiber ID:
Customer: Your Customer
Company:
Operator: Youl
Maintenance reason:
0K Cancel

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.
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Setting Up the Instrument in FP Mode

Defining Preferences

To enter link and location information:
1. From the Main Menu, press Preferences.

.‘ﬂl" ""Vm..

-m—

dBm

-80 T T T
1500 1520 1540 1560
RBW (nm) 0.030
==
Acquisition
Type:  Single - Count: 1

Wavelength range
Start: 1525.000 nm Stop: 1570.000 nm

U—0
B ET s+ [

2. Select the Information tab.

—

System and link information
Link ID prefix: F

[3¢] Auto increment

Orientation: Southbound .

System:

|

Location information

Test point:

Description:

E] =]

Restore Defaults

|
|

© o e
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Setting Up the Instrument in FP Mode

Defining Preferences

3. Under System and link information, define the following parameters
as needed:

» Link ID prefix: prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

If the Auto Increment option is not selected, you have to manually
change the file name when saving the trace file, otherwise the
application will overwrite the previously saved file.

» Orientation: orientation of the link.
» System: information about the system under test.

4. Under Location Information, define the following parameters as
needed:

» Network element: type of network element.
» Test point: where the test is performed on the link.
» Description: Enter the description of location if required.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up the Instrument in FP Mode

Defining Preferences

To enter comments:

1. From the Main Menu, press Preferences.

| PP Graph

)

104

dBm

mll’l ""Vm..

-80 T T T
1500 1520 1540 1560
RBW (nm) 0.030
=
Acquisition
Type:  Single - Count: 1

Wavelength range
Start: 1525.000 nm Stop: 1570.000 nm

U U

(s — T -
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Setting Up the Instrument in FP Mode

Defining Preferences

2. Select the Comments tab.

Imﬁ:nrmatu:m Display | File Name

Your comments here.

oK Cancel

Enter your comments for the current trace.

Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Defining Preferences

Defining Display Parameters

The application allows you to set display settings for the acquisition trace.
You can set the spectral unit for the trace and the results table.

To define display parameters:
1.

From the Main Menu, press Preferences.

| FP Graph

iy

104

dBm

il

T T
1500 1520 1540

Type: Single ~ Count:

‘Wavelength range

Start: 1525.000 nm

T
1560

1

Stop:

1570.000 nm

U

T
1580

Nulling

e :

5

U
[ c
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OSA

2. Select the Display tab.

Setting Up the Instrument in FP Mode

General
Spectral unit: nm
Horizontal markers: Show

Graph calor scheme:

White background

Restore Defaults

Defining Preferences

3. Select the spectral unit you want to work with, either nm or THz.

Generzl

Information | Comment: File Name

Gpe(tral unit:

Horizontal markers: Show

Graph calor scheme:

White background

Restore Defaults
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Setting Up the Instrument in FP Mode

Defining Preferences

4. Select whether you want to show the horizontal markers or the
integrated power trace in the marker toolbar.

Graph calor scheme:

General
Spectral unit: nm lv]
Gnnznﬂta\ markers: Show Ivl)
B

White background

Restore Defaults

Select the background color scheme for the graph as desired.

InfDm’watu:wn Comme

Graph color scheme:

General

Spectral unit: nm [v]

Horizontal markers: Show I
White background [

N

Restore Defaults
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Setting Up the Instrument in FP Mode

Setting Up Acquisition Parameters

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

Setting Up Acquisition Parameters

Before performing your test, you must set the acquisition type and
parameters.

There are three types of acquisitions in FP mode:

» Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

» Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

» Real-Time: In real-time acquisition, spectral measurements are
performed continuously until you press Stop. No averaging is done for
spectral measurements. The graph and results are refreshed after each
acquisition.

Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

Note: The shorter the wavelength or frequency range, the faster the acquisition.

Note: The Acquisition tab is not available in offline mode.
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Setting Up Acquisition Parameters

To set parameters in the Acquisition tab:
1. From the main window, select the Acquisition tab.

J(Il"' ""ML

W
T
1540

10

dem

T T T
1500 1520 1560 1580 nm

REW(am) | 0.030

Type: Single ~ Count: 1

E@

Wavelength range
Start: 1525.000 nm Stop: 1570.000 nm

U U
I : s [« I

2. Select the acquisition type.

‘Acquistion
Tioe:  Single < ot i

‘Wavelength range

ar. 1525.000 nm Stop: 1570.000 nm
U U
e - s [ < [m——

3. Ifyou are performing an averaging type acquisition, enter the number
of scans the unit will perform.

Note: You cannot modify the number of scans count value if you are performing a
single or real-time acquisition.
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Setting Up the Instrument in FP Mode

Setting Up Acquisition Parameters

4. Select the wavelength range for your acquisition.

] i 17
Acquisition
Type: Single ~ Count: 1
s o
Start: 1525.000 nm Stop: 1570.000 nm
I : [+ [ I
N-

You can select the wavelength range by entering the start and stop values
or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and

right handles on the double slider or simply click on any band.

Note: You can select more than one adjoining ranges to include in your range, for
example, S + C.

The wavelength range covered within these bands of the spectra are listed
below.

O band (original): 1255 to 1365 nm

E band (extended): 1355 to 1465 nm

S band (short wavelengths): 1455 to 1535 nm

C band (conventional “erbium window”): 1525 to 1570 nm

L band (long wavelengths): 1560 to 1630 nm

YYVYVYYVYY

U band (ultralong wavelengths): 1620 to 1650 nm.

OSA 175






9 Setting Up the Instrument in
Spectral Transmittance Mode

Before performing a spectral analysis in the Spectral Transmittance mode,
you must set up your OSA module and the test application with the
appropriate parameters, as explained in this chapter.

Select the Spectral Transmittance test mode as explained in Selecting a
Test Mode on page 20 before setting up the test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The analysis parameters include the channel details, the nominal
wavelength or frequency and the input and output offset values.

» The acquisition parameters include the type of measurement you want
to perform and the wavelength range.

See Defining Preferences on page 178 , Setting Up Spectral Transmittance
Analysis Parameters on page 187 and Setting Up Acquisition Parameters on
page 195 for more details.
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Setting Up the Instrument in Spectral Transmittance Mode
Defining Preferences

Defining Preferences

The preferences window allows you to set general information and
comments on trace and set display parameters.

Note: In offline mode, only the Display tab is available.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.
To enter general information:

1. From the Main Menu, press Preferences.

Ees. ...

T =]

Spectral Transmittance measurementinstructions

1- Select the acquisition parameters
0 2- Select Input button in Acquisition tab

3- Start an acquisition
4- Select Output button in Acquisition tab

20 5- Start an acquisition
6-Save results and traces to file 0

-
£ -0

Swap Traces

i Preferen

T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
‘w E
Acquisition

Type: | Single M Count: Input Output nulling

Wavelength range
Start: 1529.000) nm Stop: 1566.000, nm

: v —")
| - s [
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Setting Up the Instrument in Spectral Transmittance Mode

Defining Preferences

2. Select the General tab.

A‘ Information | Comments
General
Job ID: Wy Job
Cable ID: 12_334
Fiber ID:
Customer: Your Customer
Company:
Operator: Youl
Maintenance reason:
OK Cancel

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.
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Setting Up the Instrument in Spectral Transmittance Mode
Defining Preferences

To enter link and location information:
1. From the Main Menu, press Preferences.

BES. -]

204

Spectral Transmittance measurementinstructions

1- Select the acquisition parameters

2- Select Input button in Acquisition tab
3- Start an acquisition

4- Select Output button in Acquisition tab
-20 5- Start an acquisition

6- Save results and traces to file 0
b=
£ -404
&
2
ks
-60 gy
-
-804 2
-
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

Acquisition
Type: Single M Count: Input Qutput Nulling

elength range

Start: 1529.000) nm Stop: 1566.000, nm
: ")
/s G [ = [T .

System and link information
Link ID prefix: DF

Starting value: 1
@ Auto increment

Orientation: Southbound H
System:

Location infarmation

Network element: Transmitter H
Test point: Ill
Description:

Restore Defaults
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Setting Up the Instrument in Spectral Transmittance Mode

Defining Preferences

3. Under System and link information, define the following parameters
as needed:

» Link ID prefix: prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

If the Auto Increment option is not selected, you have to manually
change the file name when saving the trace file, otherwise the
application will overwrite the previously saved file.

» Orientation: orientation of the link.
» System: information on the system under test.

4. Under Location Information, define the following parameters as
needed:

» Network element: network element type.
» Test point: where the test is performed on the link.
» Description: a description of the location, if required.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up the Instrument in Spectral Transmittance Mode
Defining Preferences

To enter comments:

1. From the Main Menu, press Preferences.

e IR

204
Spectral Transmittance measurementinstructions
1- Select the acquisition parameters
0 2- Select Input button in Acquisition tab - —
3- Start an acquisition Open Save
4- Select Output button in Acquisition tab
20 5- Start an acquisition
6- Save results and traces to file a
-
£ -4
a
= i
-60 Fit
=
-804 -3
-
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
v D o
Acquisition
Type: Single M Count: Input Qutput Nulling
Wavelength range
Start: 1525.000| nm Stop: 1566.000) nm
T — T [ e
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Setting Up the Instrument in Spectral Transmittance Mode

Defining Preferences

2. Select the Comments tab.

Your comments here.

File Name

oK Cancel

3. Enter your comments for the current trace.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Setting Up the Instrument in Spectral Transmittance Mode

Defining Preferences

Defining Display Parameters

The application allows you to set display settings for the acquisition trace.
You can set the spectral unit for the trace and the results table.

To define display parameters:
1. From the Main Menu, press Preferences.

e EIED
M

204
Spectral Transmittance measurementinstructions
1- Select the acquisition parameters
0 2- Select Input button in Acquisition tab
3- Start an acquisition
4- Select Output button in Acguisition tab
20 5- Start an acquisition Main Menu
6- Save results and traces to file
File
£ 404
g Swap Traces
-804 Preferences... |
80 Analysis Setup...
Mode >
-100

T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

P ... .. o
Acquisition
Type: Single H Count: Input Qutput Nulling

Wavelength range

Start: 1525.000 nm Stop: 1566.000| nm
[ s B — [ (e
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Setting Up the Instrument in Spectral Transmittance Mode

2. Select the Display tab.

General | Information | Comments

General

Spectral unit: nm Ivl
Horizontal markers: Show ["l
Graph calor scheme: White background [Vl

Restore Defaults

Defining Preferences

185



Setting Up the Instrument in Spectral Transmittance Mode

Defining Preferences

3. Select the spectral unit you want to work with, either nm or THz.

General

J8 File Name

CSpe(tral unit:

Horizontal markers:

Graph color scheme:

White background

]
Show [VI
v

Restore Defaults

4. Select whether you want to show the horizontal markers or the

integrated power and the A trace in the marker toolbar.

General

Comments MMELERBI File Name

Spectral unit: nm IVI
G—mnzuﬂta\ markers: Show lv]
Graph color scheme: White background [vl

Restore Defaults

oK Cancel
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Setting Up the Instrument in Spectral Transmittance Mode

Setting Up Spectral Transmittance Analysis Parameters

5. Select the background color scheme for the graph as desired.

General
Spectral unit: nm v
Horizontal markers: Show b
Grauh color scheme: White background v )
Restore Defaults

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

Setting Up Spectral Transmittance Analysis
Parameters

This section presents the various analysis settings for the application. These
settings are applied on subsequent acquisitions/re-analyses.

Note: When you change the analysis setup parameters, the new settings are
active as soon as you confirm your choice. The current trace is re-analyzed,
and the analysis setup parameters will be applied to the global results and
channel results for the following acquisitions.

You can either set each parameter individually, or use parameters from the
current trace and import them.

187



Setting Up the Instrument in Spectral Transmittance Mode
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To import the parameters from the current trace:
1. Make sure that you have a trace on-screen.

2. From the Main Menu, press Analysis Setup.

B ...

T T T T
1542 1544 1546 1548 1550 nm
REW(m)| 0.0%] [ ] ik - oe -] Eow o -~ &

.. ... 5]
Acquisition
Type:  Single - Count: 1 ‘ Input ‘ Output ‘ Nulling

Wavelength range

Start: 1542.000 nm Stop: 1552.000 nm

Ul

I : s ]
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3. From any tab, press Import from Trace.

Global analysis parameters
Channel definition: ITU 25 GHz -

Nominal wavelength: Auto ‘
Channel distance: 25.000 GHz
Channel range: 12.000 GHz
I Bandwidth 1 at: 1.00 de
Bandwidth 2 at: 3.00 de
Input wavelength offset: 0.000 nm
Input power offset: 0.00 dB =100.0%
Output wavelength offset: 0.000 nm

Qutput power offset: 0.00 de =100.0% Edit %
Restore Defaults

o Comme )

4. Press OK to confirm the changes.
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Defining ST Analysis Settings

The global analysis parameters for spectral transmittance acquisitions
affect the calculation of the results.

Note: When you change the analysis setup parameters, the new settings are
active as soon as you confirm your choice. The current trace is re-analyzed,
and the analysis setup parameters will be applied to the ST results for the
following acquisitions.

To define ST analysis parameters:
1. From the Main Menu, press Analysis Setup.

o R

W =]

Spectral Transmittance measurementinstructions

Select the acquisition parameters
Select Input butten in Acquisition tab

Start an acquisition

Select Dutput button in Acquisition tab
Start an acquisition

- Save results and traces to file

04

204

L

£ 40
o
o
E
-60 Byt
&
80 4% \‘ An
&
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm
‘ Acquisition @

Acquisition

Type: Single M Count: Input Qutput Nulling

Wavelength range

Start: 1529.000) nm Stop: 1566.000, nm

: ")
| - s [
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Select the ST Analysis tab.

GDal analysis parameters

Channel definition: ITU 25 GHz -
Nominal wavelength: Auto
Channel distance: 25.000 GHz
Channel range: 12.000 GHz
Bandwidth 1 at: 1.00 de
\ Bandwidth 2 at: 3.00 de
Input wavelength offset: 0.000 nm
Input power offset: 0.00 dB =100.0%
Output wavelength offset: 0.000 nm

Qutput power offset: 0.00 de =100.0% Edit %
Restore Defaults

@ LU UNCS
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3. Under Global analysis parameters, define the following parameters

as needed:

ﬁT Analysis
Global analysis parameters
Channel definition: ITU 25 GHz - |
Nominal wavelength: Auto
Channel distance: 25.000 GHz
Channel range: 12.000 GHz
Bandwidth 1 at: 1.00 dB

! Bandwidth 2 at: 3.00 dB
Input wavelength offset: 0.000 nm
Input power offset: 0.00 dB =100.0%
Output wavelength offset: 0.000 nm
Output power offset: 0.00 dB =100.0%

Restore Defaults

» Channel definition: indicates the limit inside which the power
values will be considered in the channel.

Centred on max peak: Channel is centered on the lowest insertion
loss peak.

ITU Grid: Select the nearest ITU channel from the peak with lowest
insertion loss.

CWDM: Select the nearest CWDM channel from the peak with
lowest insertion loss.

Custorn: Channel is centered on value specified by the user.

» Nominal wavelength or frequency (nm or Thz): indicates a single
value that represent the channels center wavelength (in nm) or
frequency (in THz). This field is editable only when Channel
definition is selected as Custom.
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Channel distance (GHz or nm): indicates distance between the
channels. The value of channel distance will be set depending on
the selection made for the channel definition option. The channel
distance box will be enabled only when the channel center
wavelength option is set to custom.

Channel range (GHz or nm): indicates the limit inside which the
power values will be considered in the channel. Integrated power
is calculated on channel width.

Bandwidth 1 at (dB): Set the power level used, relative to the
channel peak power, to compute the bandwidth.

Bandwidth 2 at (dB): Set the power level used, relative to the
channel peak power, to compute the bandwidth.

Input wavelength offset (nm): indicates the offset value applied on
the input wavelength. This does not replace a calibration
performed at EXFO, but it can help you temporarily sharpen the
specifications if you have determined that, for example, your
modules are used beyond the normal allowed use. Entering a
value in THz is not possible. When an offset is applied, it is
indicated at the bottom of the graph (A =—=).

Input power offset (dB): indicates the offset value applied on the
input power. This does not replace a calibration performed at
EXFO, but it can help you achieve the specifications if you have
determined that, for example, your modules are used beyond the
normal allowed use. When an offset is applied, it is indicated at the
bottom of the graph (P =—=).

To edit the power offset value as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100] % =0dB

OK Cancel
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The percentage value entered in Edit percentage will be
converted to a corresponding value in dB.

» Output wavelength offset (nm): indicates the offset value applied
on the output wavelength. This does not replace a calibration
performed at EXFO, but it can help you temporarily sharpen the
specifications if you have determined that, for example, your
modules are used beyond the normal allowed use. Entering a
value in THz is not possible. When an offset is applied, it is
indicated at the bottom of the graph (L =—=)

» Output power offset (dB): indicates the offset value applied on the
output power. This does not replace a calibration performed at
EXFO, but it can help you achieve the specifications if you have
determined that, for example, your modules are used beyond the
normal allowed use. When an offset is applied, it is indicated at the
bottom of the graph (P ==).

To edit the power offset value as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100] % ~0dB

The percentage value entered in Edit percentage will be
converted to a corresponding value in dB.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Setting Up Acquisition Parameters

Before performing your test, you must set the acquisition type and
parameters.

There are three types of acquisitions in Spectral Transmittance mode:
single, averaging and real-time.

» Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

» Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

» Real-Time: In real-time acquisition, spectral measurements are
performed continuously until you press Stop. No averaging is done for
spectral measurements. The graph and results are refreshed after each
acquisition.

Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

Note: The shorter the wavelength or frequency range, the faster the acquisition.

Note: The Acquisition tab is not available in offline mode.
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To set parameters in the Acquisition tab:

1.

196

From the main window, select the Acquisition tab.

BES. -]

7 spectral Transmittance measurementinstructions
1- Select the acquisition parameters
0 2- Select Input button in Acquisition tab
3- Start an acquisition
4- Select Output button in Acquisition tab
20 5- Start an acquisition
6- Save results and traces to file ‘
-
£ -4
@
= i
60 F
&
804 &)t
-
-100 T T T T T T T
250 1300 1350 1400 1450 1500 1550 1600 nm
Acquisition @
]
Type: Single M Count: Input Qutput Nulling
Wavelength range
Start: 1529.000) nm Stop: 1566.000, nm
/s G [ = [T .

Select the acquisition type.

[] cogne:

Start:

1528.000 nm

Stop:

| &)

Input.

1566.000 nm

J

Output Nulling

[ :

5

J
¢ I

Mode

>
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3. Ifyou are performing an averaging type acquisition, enter the number
of scans the unit will perform.

You cannot modify the number of scans count value if you are performing a
single or real-time acquisition.

4. Press Input or Output to specify which position to use to store the next
acquisition.

v D 2]
Acquisition
Type: Single M Count: Input Qutput Nulling

Wavelength range

Start: 1525.000| nm Stop: 1566.000) nm

: —30
B - [ - [ -

5. Select the wavelength range for your acquisition.

e D )
Acquisition
Type: Single M Count: Input ‘ Qutput

AT TaTTOS
[ Start: 1525.000| nm Stop: 1366.000) nm

‘ Nulling |

: —30
B - [ - [ - .

You can select the wavelength range by entering the start and stop values
or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and
right handles on the double slider or simply click on any band.

You can select more than one adjoining ranges to include in your range, for
example, S + C.
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The wavelength range covered within these bands of the spectra are listed
below.

O band (original): 1255 to 1365 nm
E band (extended): 1355 to 1465 nm
S band (short wavelengths): 1455 to 1535 nm

>
>
» C band (conventional “erbium window?”): 1525 to 1570 nm
» L band (long wavelengths): 1560 to 1630 nm

>

U band (ultralong wavelengths): 1620 to 1650 nm.
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OSA

EDFA Mode

Before performing a spectral analysis in the EDFA mode, you must set up
your OSA module and the test application with the appropriate parameters,
as explained in this chapter.

Select the EDFA test mode as explained in Selecting a Test Mode on
page 20 before setting up the EDFA test parameters.

» The preferences are the result displayed in the graph and tables, as
well as the job information and related comments saved with each file.

» The analysis parameters include the channel list details, and allows
you to configure global analysis parameters.

» The acquisition parameters include the type of measurement you want
to perform and the wavelength range.

See Defining Preferences on page 201, Setting Up EDFA Analysis
Parameters on page 215 and Setting Up Acquisition Parameters on
page 232 for more details.
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You can set up your unit in different manners depending on your testing
needs.

» The preferred way is to use the complete analysis setup parameters
and complete the information in all tables, as explained in Setting Up
EDFA Analysis Parameters on page 215. This setup will be used for the
next acquisition.

» The most efficient way to setup the instrument is to use one of the
favorites configurations, uploading a pre-customized acquisition and
analysis setup configuration. The operator in the field only has to press
the button, select the appropriate configuration and press Start. As
an example, a pre-customized configuration could be: “32 channels
DWDM 50GHz”; “Toronto-Montreal CWDM?” or “Vendor ABC DWDM
ROADM 40Gb”. This is explained in Managing Favorites on page 250.

» You can also import the setup from the current trace. This method will
take the data and channel information from the current trace and
apply them in the corresponding tabs. For more information, see
Setting Up EDFA Analysis Parameters on page 215.
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Defining Preferences

Defining Preferences

Note:

OSA

The preferences window allows you to set general information and
comments on trace, set display parameters and customize the EDFA results

table.

Only the Display and EDFA tabs are available in offline mode.

Defining Trace Information

The trace information relates to the description of the job to be done, cable
and job IDs, and any relevant information about what is being tested.

To enter general information:

1. From the Main Menu, press Preferences.

‘ EDFA Graph Global Results

Jf‘- 20
EDFA measurement instructions
1- Selectthe acquisition parameters
0 2- Add channels in Analysis Setup or use Favarites
3- Select Input button in Acquisition tab
4- Start an acquisition Q‘T?
-20 5- Select Output button in Acquisition tab
6- Start an acquisition P
7- Save results and traces to file s
£ 404
@
= o
-60 4 &
&
0] &
o
[
-100 T T T T T T T AN
1250 1300 1350 1400 1450 1500 1550 1600 nm
PO .. ... W
Acquisition
Type: Single [vl Count: Input Qutput Nulling
Wavelength range
Start: 1529.000) nm Stop: 1566.000, nm
T — R W o 3

(—

Sl

Open

*

Save Fawv.
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2. Select the General tab.

@ Information Display | EDFA Results

General
Job ID: Your job

Cable 1D: 123_444
Fiber ID:

Customer:

Company: Your company
Operator: Youl

Maintenance reason:

Clear

3. Define the general parameters as needed.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.
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Defining Preferences

To enter link and location information:
1. From the Main Menu, press Preferences.

EDFA Graph

[ ]

20
EDFA measurement instructions ——
1- Select the acquisition parameters = ™ *
09 2- Add channels in Analysis Setup or use Favorites - —
3- Select Input button in Acquisition tab Open Save Fav.
4- Start an acquisition
20 5- Select Output button in Acquisition tab
6- Start an acquisition
7- Save results and traces to file
£ 40
@
2
604
80
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

] ... .. Wi
Acquisition
Type: Single lv] Count: Input Output Nulling

elength range

Start: | 1529.000 nm Stop: | 1566.000) nm
: —30
[ E [ s [Fn

System and link information
Link ID prefix:

Starting value: 2
@ Auto increment

Orientation: Southbound H
System:

Location information

Network element: Transmitter Ill
Test pont: E—
Description:

Restore Defaults

©l
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3. Under System and link information, define the following parameters
as needed:

» Link ID prefix: prefix value for the link ID. You can enter any
alphanumeric value.

» Starting value: suffix increment starting value for the link ID.

This value is incremented each time a new file is saved provided
the Auto Increment option is selected.

IMPORTANT

When the Auto Increment option is not selected, while saving the
trace file, you have to manually change the file name, else the
application will overwrite the previously saved files every time you
save a new trace.

» Orientation: orientation of the link.
» System: information about the system under test.

4. Under Location Information, define the following parameters as
needed:

» Network element: type of network element.
» Test point: where the test is performed on the link
» Description: Enter the description of location if required.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Defining Preferences

To enter comments:
1. From the Main Menu, press Preferences.

(—

20
EDFA measurement instructions e ——
1- Selectthe acquisition parameters [ 2 - *
0 2- Add channels in Analysis Setup or use Favarites - -
3- select Input button in Acquisition tab Open Save Fav.
4- Start an acquisition
-20 5- Select Output button in Acquisition tab
6- Start an acquisition
7- Save results and traces to file
£ 404
@
2
60
-804
-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

o D Wi
Acquisition
Type: Single Ivl Count: Input Output Nulling

Wavelength range

Start: 1529.000) nm Stop: 1566.000 nm
[ = [ e
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2. Select the Comments tab.

Informatior Display | EDFA Results | File Name

Your comments here |

@ OK Cancel

3. Enter your comments for the current trace.

4. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Defining Display Parameters

The application allows you to set display settings for the acquisition trace.
You can set the spectral unit for the trace and the results table. You can also
select the label that should appear on the peaks of the trace.

To define display parameters:
1. From the Main Menu, press Preferences.

‘ EDFA Graph Global Results

JJr‘- 20
EDFA measurement instructions
1- Select the acquisition parameters
0 2- Add channels in Analysis Setup or use Favarites
3- Select Input button in Acquisition tab Ope
4- Start an acquisition Q‘T?
~20 5- Select Output button in Acquisition tab
6- Start an acquisition e
7- Save results and traces to file .
£ -4
&
= E
60 ™
o
80 &
-
o Mode W
-100 T T T T T T T A
1250 1300 1350 1400 1450 1500 1550 1600 nm
e i
Acquisition
Type: Single lv] Count: Input Output Nulling

Vavelength range
Start: 1528.000) nm Stop: 1566.000| nm

‘ —30
[ s B — [ fe——"
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2. Select the Display tab.

General
Spectral unit:

Label on peak in graph:
Empty results channel:
Horizontal markers:

Graph color scheme:

" N
Comments @UEWENE EDFA Results | File Name
L8 J

nm

Channel number
Hide

Show

El =] =] E] =]

White background

Restore Defaults

©

Select the spectral unit you want to work with, either nm or THz.

Comments ROTAE @ EDFA Results | File Name

Spectral unit:
N

Empty results channel:
Horizontal markers:

Graph color scheme:

Label on peak in graph:

Channel number M

Hide M
Show M

White background M

Restore Defaults
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4. Select the label that will appear on the peaks in the graph, either the
channel name, its number, or nothing.

General
Spectral unit:

File Name

nm

C_abel on peak in graph: Channel number

Empty results channel: Hide
Horizontal markers: Show

Graph color scheme:

GISIS\G]5

White background

Restore Defaults

©
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Note: The channel name and channel number cannot be shown at the same
time.

| EDFA Graph Global Results

7| »]

Channel
numbers

T T T T
1536 1538 1540 1542 1544 1546 1548 nm

Defined channel
names

T T T T
1536 1538 1540 1542 1544 1546 1548 nm | A
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5. Select whether you want to display the empty channels from the
channel list in the Results tab.

General

Spectral unit: nm M

Label on peak in graph: Channel number M
{ Empty results channel: Hide \lD
\Hnnznntal markers: Show M

Graph color scheme: White background M

Restore Defaults

6. Select whether you want to show the horizontal markers or the
integrated power and the A trace in the marker toolbar.

Comments EDFA Results | File Name

General

Spectral unit: nm M

Label on peak in graph: Channel number M

Empty results channel: Hide [v}
Gunzuntal markers: Show M)

Graph color scheme: White background M

Restore Defaults

oK Cancel
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7. Select the background color scheme for the graph as desired.

General

[ELEYE EDFA Results | File Name

Spectral unit: nm ™
Label on peak in graph: Channel number (el
Empty results channel: Hide v
Horizontal markers: Show [v]
(Grauh color scheme: White background _v)

Restore Defaults

©

8. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Customizing EDFA Results Table

It is possible to select which results you would like to be displayed in the
Results tab of your EDFA tests.

To customize the results table:
1. From the Main Menu, press Preferences.

‘ EDFA Graph Global Results
i

204
EDFA measurement instructions
1- Select the acquisition parameters
0 2- add channels in Analysis Setup or use Favorites
3- Select Input button in Acquisition tab
4- Start an acquisition @‘T?
-20 5- Select Output button in Acquisition tab
6- Start an acquisition =t
7-Save results and traces to file -
£ -40
B Swap Traces
b
604 it Preferences...
o
o] ™
-
o Mode B
-100 T T T T T T T S\ |
1250 1300 1350 1400 1450 1500 1550 1600 nm
o ] T

Acquisition

Type: Single [v] Count: Input Output Nulling

Wavelength range

Start: 1525.000| nm Stop: 1366.000 nm

' —30
[ [ (e
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2. Select the EDFA Results tab.

Display EEDFAResu\ts File Name

EDFA Results column presence and ordering

Column Name
Name

Input Signal Power
Output Signal Power

o
ASE
el

nise Figure

[eTle e 3¢ e e [l e %]
olzlelal2|o >
i

-

3in - Avg. Gain

Restore Defaults

© oo

3. Select which parameters you want to display in the Results tab from
the list of available choices:

» Name: name of channel.

» Center wavelength/frequency: spectral center-of-mass for the peak
in that channel.

» Input Signal Power: signal power for the selected channel
(excludes noise).

» Output Signal Power: signal power for the selected channel
(excludes noise).

» S %: current output power according to the measured output
power (Output Signal Power / [Output Signal Power + PASE]).

» PASE: power of the spontaneous emission amplified by EDFA.
» PSSE: power of the spontaneous emission of the source.

» Gain: gain (Output Signal Power - Input Signal Power) for the
selected channel.
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» Noise Figure: EDFA's noise figure measured for the selected
channel.

» Gain - Avg. Gain: selected channel gain minus the average of all
channel gains.

4. Press the up or down arrows to change the order in which the columns
will appear in the Results tab.

5. Press OK to save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.

Setting Up EDFA Analysis Parameters

This section presents the various analysis settings for the application,
particularly the channel list and settings. You can set the channel list,
channel parameters, manage favorite configurations and perform user
calibration.

Note: When you change the analysis setup parameters, the new settings are
active as soon as you confirm your choice. The current trace is re-analyzed,
and the analysis setup parameters will be applied to the global results and
channel results for the following acquisitions.

You can either set each parameter individually, or use parameters from the
current trace and import them.
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To import the parameters from the current trace:

1. Make sure that you have a trace on-screen.

2. From the Main Menu, press Analysis Setup.

| EDFA Graph Global Results
=
= (=] (=]
| 20 - o
A c o1 €002 C_oua
|
§ &
-104 Main Menu
]
< 20] c_003 p] File »
¢ |
T
= | | T
-a04 | ! J
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
50 = R
-60 T T T T T T
1536 1538 1540 1542 1544 1546
mEwWmm ] 0033 ] [ ik - & =
.. ...
Acquisition
Type:  Averaging - Count: 8 ‘ Input ‘ %ﬂﬁ ‘ Nulling ‘
Wavelength range
Start: 1535.000 nm Stop: 1550.000 nm
I : . 0@ @
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3. From any tab, press Import from Trace.

Default channel settings
E Activate default channel

Channel width: 50.0 GHz - D Snap to ITU grid

Global analysis parameters

Peak detection level: -45.00 dBm
RBW for OSNR: 0.100 ~ nm
Input wavelength offset: 0.000 nm
Input power offset: 0.00 dB =100.0%
Output wavelength offset: 0.000 nm
OQutput power offset: 0.00 dB =100.0%

| Restore Defaults

o (o )

4. Press OK to confirm the changes.
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Defining General Settings

The general analysis parameters for EDFA acquisitions affect the
calculation of the results. Any change you make to the settings affect future
traces, or you can apply them to the active trace when reanalyzing it.

IMPORTANT

In the General tab, you can set the default channel parameters. Any
channel found during an acquisition that is not defined in the
channel list will be analyzed according to the default channel

settings.

To define general settings:

1. From the Main Menu, press Analysis Setup.

| EDFA Graph Global Results

'f: 20
EDFA measurement instructions

5] 1-select the acquisition parameters
Select Input button in Acquisition tab
Start an acquisition

- Select Output button in Acquisition tab
Start an acquisition

Save results and traces to file

204

N s

2- Add channels in Analysis Setup or use Favorites

o T T T
1250 1300 1350 1400

Acquisition
Type: Single [v] Count:
Wavelength range

Start: 1520.000( nm

T T T T _—
1450 1500 1550 1600 nm
Input Output Nulling

Stop: 1566.000, nm

3

I E

J
s [
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2. Select the General tab.

Default channel settings
E Activate default channel

Channel width: 50.0 GHz - D Snap to ITU grid

Global analysis parameters

Peak detection level: -45.00 dBm

RBW for OSNR: 0.100 ~ nm

Input wavelength offset: 0.000 nm

Input power offset: 0.00 dB =100.0%
Output wavelength offset: 0.000 nm

OQutput power offset: 0.00 dB =100.0%

| Restore Defaults

'IQ Import from Trace
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3. Under Default channel settings, define the following parameters as
needed:

| General

Calibration

Default channel settings
[3¢] Activate default channel

Channel width: 50.0 GHz v | | SnaptoITU grid

Global anzlysis parameters

Peak detection level: -45.00 dBm
RBW for OSNR: 0.100 ~ nm
Input wavelength offset: 0.000 nm
Input power offsat: 0.00 dB =100.0%
Output wavelenagth offset: 0.000 nm
Output power offset: 0.00 dB =100.0%

| Restore Defaults

D

» Clear the Activate default channel selection, to use the currently
defined channel for analysis. This reduces the analysis time by
eliminating the peak detection over the complete spectral range.
The peaks outside the defined channel list will not be analyzed.
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» Channel width (GHz or nm): indicates the limit inside which the

power values will be considered in the channel.

For default channels, the channel width that sets the limits of the
channel, should be the same as the channel distance or smaller
(channel distance is defined while creating a channel list). If the
channel width is not compatible with the channel spacing, either a
single peak may be found for two distinct channels and two
analysis would be performed and displayed for that peak, or, it is
possible that two peaks may be found within the same channel
and be considered as one multi-peak signal. With this result, you
can use markers to find the spacing between adjacent channels or
to find the channel width.

Snap to ITU Grid: When selected, each detected peak will be
defined by the nearest ITU channel. The ITU grid is based on the
selected channel width.

Under Global analysis parameters, define the following parameters
as needed:

: General Calibration

Default channel settings
@ Activate default channel

Channel width: 50.0 GHz - D Snap to ITU grid

[G\nhal analysis parameters
Peak detection level: -45.00 dém

RBW for OSNR: 0.100 ~ nm
Input wavelength offset: 0.000 nm

Input power offset: 0.00 dB =100.0% Edit %

Output wavelength offset: 0.000 nm

Qutput power offset: 0.00 dB =100.0% Edit %

~

Restore Defaults

i
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>

Peak detection level (dBm): minimum power level from where the
peak can be considered as a signal.

RBW for OSNR (nm): indicates the resolution bandwidth selected
for the OSNR calculation. This parameter is generally set to 0.1 nm
to allow for a common basis of comparison between different
OSAs having different effective resolutions. The instrument’s RBW
value is written below the graph. This parameter does not actually
have an effect on the acquisition, but is only a normalization factor
used to provide the OSNR value in a standardized manner.

Input wavelength offset (nm): offset value applied on the input
wavelength. This does not replace a calibration performed at
EXFO, but it can help you temporarily sharpen the specifications if
you have determined that, for example, your modules are used
beyond the normal allowed. Entering a value in THz is not possible.
When an offset is applied, it is indicated at the bottom of the graph
. ==).

Input power offset (dB): offset value applied on the input power.
This does not replace a calibration performed at EXFO, but it can
help you achieve the specifications if you have determined that, for
example, your modules are used beyond the normal allowed.
When an offset is applied, it is indicated at the bottom of the graph
(P ==).

To edit the power offset value as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100| % =0d8

OK Cancel

The percentage value entered in Edit percentage will be
converted to a corresponding equivalent value in dB.
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» Output wavelength offset (nm): offset value applied on the output
wavelength. This does not replace a calibration performed at
EXFO, but it can help you temporarily sharpen the specifications if
you have determined that, for example, your modules are used
beyond the normal allowed. Entering a value in THz is not possible.
When an offset is applied, it is indicated at the bottom of the graph
(A ==).

» Output power offset (dB): offset value applied on the output
power. This does not replace a calibration performed at EXFO, but
it can help you achieve the specifications if you have determined
that, for example, your modules are used beyond the normal
allowed. When an offset is applied, it is indicated at the bottom of
the graph (P ==).

To edit the power offset value as a tap percentage, press the Edit %
button.

Power Offset

Edit percentage:
100| % =0d8

OK Cancel

The percentage value entered in Edit percentage will be
converted to a corresponding equivalent value in dB.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Managing Channels

Testing DWDM systems involves characterizing multiple signals in a link.
The application allows you to define channels using a channel editor or
quickly generate them from the current data. You can also rapidly create a
list of equally spaced channels. Once a channel list is created, you can
modify it as needed. You can edit the analysis parameters for one channel
or multiple channels.

While creating the channel list, some channels may overlap. When the
channel widths are specified in nm, two channels are considered to be
overlapping when more than 1.2 GHz of frequency range is common
between the two channels.

To add a channel list:
1. From the Main Menu, press Analysis Setup.

‘ EDFA Graph Global Results _
It: 204
EDFA measurement instructions
1- Select the acquisition parameters LSRR
0 2- add channels in Analysis Setup or use Favorites - —
3- Select Input button in Acquisition tab Open Save Fav.
4- Start an acquisition Q‘T?
-20-] 5- Select Output button in Acquisition tab
6- Start an acquisition e
7- Save results and traces to file .
£ -0
@
= E
-60 ™
o
-804 5
-
et
-100 T T T T T T T At
1250 1300 1350 1400 1450 1500 1550 1600 nm
‘ Acquisition @
Acquisition
Type: Single [v] Count: Input Output Nulling
Wavelength range
Start: 1529.000) nm Stop: 1566.000 nm
I —— R I o
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Setting Up the Instrument in EDFA Mode

Select the Channels tab.

Setting Up EDFA Analysis Parameters

Channel list
Name A (nm) Channel Width
#[c_oo1 [ 1539.747 | 50.0 GHz
C_002 1541.353 50.0 GHz
b 4 4
C_004 1546.926 50.0 GHz
Ll
I | Select All H Unselect All H Delete ‘
‘ Edit Selection... H Add Channels... ‘
O e

By default, the channel list

is empty. Press Add Channels.

General Favorites
Channel list
Name A (nm) Channel Width
#[c_oo1 [ 1539.747 | 50.0 GHz
C_002 1541.353 50.0 GHz
X
C_004 1546.926 50.0 GHz
Ll
I | Select All H Unselect All H Delete ‘
‘ Edit Selection... m Add Channels... b
 —
O e
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4. Enter values in the boxes as explained below:

Add channels
Start range: 1528.773) nm

Stop range: 1560.606 nm

Channel center wavelength: ITU 100 GHz v
Channel distance:

Channel width: 100 v

Name prefix:
Starting value: 1

Increment value: 1

Restore Defaults
©

» Start range (nm or THz): starting range of the channel list.

» Stop range (nm or Thz): ending range of the channel list.

» Channel center wavelength/frequency: spectral center-of-mass for
the peak in that channel.

Note: When using the custom channel center wavelength option, the first channel
will be centered at the start range, and the list will be created using channel
distance and channel width.

» Channel distance (nm or GHz): distance between the channels.
The value of channel distance will be set depending on the
selection made for the channel center wavelength option. The
channel distance box will be enabled only when the channel
center wavelength option is set to custom.

» Channel width (nm or GHz): limit inside which the power values
will be considered in the channel. Integrated power is calculated
on channel width.
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» Name prefix: adds prefix to the channel names.

» Starting Value: sets the increment starting value for the channel
name in the channel list.

» Increment value: sets the increment value for the channel name in
the channel list.

5. Press OK to return to the Channels window, which now lists the added
channels.

Note: When new channels are added, the Use Default thresholds will be applied
to the channel parameters.

Note: A warning message will be displayed if any channels are overlapping, but
the analysis can still be perforrmed on overlapping channels. If any
duplicate channels are added, a confirmation message will be displayed to
overwirite the existing channels with the duplicate channels.

6. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Note: The application displays a message if more than 1000 channels are added.
You can exit the Analysis Setup window only after deleting the extra
channels from the channel list. You can delete the channels manually as
required.
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To edit the parameters of a specific channel:

1.

From the Main Menu, press Analysis Setup.

]
EDFA measurement instructions
1- Select the acquisition parameters
0 2- add channels in Analysis Setup or use Favorites
3- Select Input button in Acquisition tab
4- Start an acquisition
-20 5- Select Output button in Acquisition tab
6- Start an acquisition P
7- Save results and traces to file s
£ -0
@
= o
-60 &
&
80 &
o
[
-100 T T T T T T T AN
1250 1300 1350 1400 1450 1500 1550 1600 nm
Acquisition
Type: Single [v] Count:

Wavelength range
Start: 1525.000( nm

Stop:

3

Y

I E

< I

Open

Save Fawv.

wun
Tnput Qutput Nulling

1566.000| nm
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2. Select the Channels tab.

Setting Up EDFA Analysis Parameters

Generz| Channe\s’avunteﬁ Calibration

Channel &
Name A (nm) Channel Width
¥/ c_oo1 | 1539.747 50.0 GHz
C_oo2 1541.353 50.0 GHz
*® 4
C_004 1546.926 50.0 GHz
I
|
I ‘ Select All H Unselect All Delete ‘

‘ Edit Selection...

Add Channels... ‘

Import from Trace

le

— =
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3. Select the channel or channels to be modified in the channel list.

If you want the changes to be applied to all of your channels, press

Select All. Channels can be selected one by one or all together. You
can press Unselect All to clear all channel selections. To delete the

selected channels, press Delete.

4. Press Edit Selection.

=
| General Favorites
Channel list
Name A (nm) Channel Width
|
(%] c_oot 1539.747 50.0 GHz
| |con 1541.353 50.0 GHz
Ed c_oo3 1545.503
| |c oos 1546.926 50.0 GHz
| ‘ Select All H Unselect All ‘ Delete
G Edit Selection... ] Add Channels... ‘
O
e
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5. Modify the settings as needed. For more information about the settings,
see Managing Channels on page 224. If you leave a box empty, it will
remain as it was before your changes.

Analysis
Channel center: 1545.303| nm

Channel name: C_003

Channel width: 50.0) GHz |

Restore Defaults

Ok Cancel

6. Press OK to return to the Channels tab, which now contains the
modified settings.

7. Press OKto save the changes and close the window, or press Cancel to
exit without saving.
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Setting Up Acquisition Parameters

Setting Up Acquisition Parameters

Before performing your test, you must set the acquisition type and
parameters.

There are three types of acquisitions in EDFA mode: single, averaging and
real-time.

» Single: Spectral measurement is performed once. The results are
displayed according to this measurement.

» Averaging: Spectral measurements are performed based on the
number of scans that you have entered for this parameter. The trace
will be displayed after each acquisition and averaged with the previous
traces.

» Real-Time: In real-time acquisition, spectral measurements are
performed continuously until you press Stop. No averaging is done for
spectral measurements. The graph and results are refreshed after each
acquisition.

Before performing measurements on an optical spectrum, you must select
the wavelength/frequency range to use. You can perform the scan on the
full range, on spectral bands, or select a custom range.

Note: The shorter the wavelength or frequency range, the faster the acquisition.
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To set parameters in the Acquisition tab:
1. From the main window, select the Acquisition tab.

| EDFA Graph Global Results

: l A
2
307 | - S | — 8
407 | | (
________________________________ .
50 .

I A N PN S

T T T
1536 1538 1540 1542 1544 1546 1548 nm
0.033 =y -~ &P -] Eow [ o -~ &P -

1]
Type: Averaging ~ Count: 8 Input M Nulling

Wavelength range

Mode

i Acquisition

Start: 1535.000 nm Stop: 1550.000 nm

U0,
I : [ = [« .

2. Select the acquisition type.

‘ Acquisition ]

Acquisition
Type: Averaging

8 | Input H%H Nulling

Start: 1535.000 nm Stop: 1550.000 nm

lUU

Wavelength range
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Setting Up Acquisition Parameters

3. Ifyou are performing an averaging type acquisition, enter the number
of scans the unit will perform.

Note: You cannot modify the number of scans count value if you are performing a
single or real-time acquisition.

4. Press Input or Output to specify which position to use to store the next

acquisition.
v CEEEREED LS5
Acquisition
Type:  Averaging = Count: B| Input Output ‘ Nulling
‘Wavelength range
Start: 1535.000 nm Stop: 1550.000 nm
[ E [ s [ ¢ e golclko)
) 4/26/2013 11:00 AM

5. Select the wavelength range for your acquisition.

. . . Wi
Acquisition
Output | Nulling
w

Type:  Averaging - Count: 8 ‘ Input
[ — T —]

Wavelength range

— StaTt—t 335t Stops

You can select the wavelength range by entering the start and stop values
or by selecting a range on the double slider.

To select the wavelength range using the double slider, move the left and
right handles on the double slider or simply click on any band.

Note: You can select more than one adjoining ranges to include in your range, for
example, S + C.
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Setting Up Acquisition Parameters

The wavelength range covered within these bands of the spectra are listed
below.

O band (original): 1255 to 1365 nm
E band (extended): 1355 to 1465 nm
S band (short wavelengths): 1455 to 1535 nm

>
>
» C band (conventional “erbium window”): 1525 to 1570 nm
» L band (long wavelengths): 1560 to 1630 nm

>

U band (ultralong wavelengths): 1620 to 1650 nm.
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11 Starting a Measurement

OSA

Note:

Before starting a measurement you must select and configure a test mode.
You will find the instructions to select a test mode in Selecting a Test Mode
on page 20. For instructions on configuring various test modes, see their
respective sections.

You cannot start a measurement in offline mode.

To start the measurement:

From the main window, Press Start. The button will turn into a Stop
button.

| Graph Global Restlts

WDM measurement instructions

0] 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

0] #-Save results and trace to file

dBm

-100

1250 1300 1350 1400 1450 1500 1550 y f\ Mode >
Acquisition
Type: Single [v] Count:
Wavelength range
Start: 1526.000| nm Stop: 1567.000) nm
5 S R M o o

You are notified that the acquisition is in progress in the status bar.

When the acquisition is complete, the corresponding trace or traces, plus
result data, trace information and pass-fail statuses, if activated, appear.
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12 Managing Files and Test
Configurations

OSA

Using the Discover Feature

Note:

Note:

The Discover feature allows you to start a measurement procedure to
automatically build an analysis setup (scan range, channel list, analysis
parameters, etc.) based on the signal being detected on the input port of
the module.

The Discover features is available on the WDM and Drift test modes only.

The procedure starts with a full range single scan (1250 nm to 1650 nm) to
determine signal spectral range. It is followed by a second scan to establish
the analysis parameters by locating the various peaks from the incoming
signal.

When the discover process is successful, the application displays the
results and graph for the detected channels and the newly discovered
analysis parameters are applied automatically to the analysis setup.

If no signal is detected with the first scan, then the graph shows the full
range scan and ends the discover procedure. The application analysis
parameters remain unchanged.
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Using the Discover Feature

Discover analysis parameters are established as follows:

» The acquisition spectral range is set at 5 nm before the first detected
signal peak, and 5 nm after the last detected signal peak (respecting
spectral range limits).

» A channel list is created based on detected signal peaks; default
settings are applied for all channel parameters.

» The center wavelength of each channel is aligned with an ITU grid
(200, 100, 50 or 25 GHz for DWDM).

» The channel width is determined using the overlap criteria; if two
channels overlap by more than 0.001 nm or 0.001 GHz, then their
widths are reduced to the lower width. If the width of two channels is
at 25 GHz and they still overlap, then the width is not reduced and the
application considers it as a multi-peak signal (like recent modulation
formats for 10 Gb/s or 40 Gb/s) and sets the width of the channel to
50 GHz.

Note: One of the limitations of using the Discover feature is that the channels are
discovered based on the ITU-Grid. All detected peaks will be aligned with
an ITU-channel; the channel width and distance are computed and fit in
one of the ITU grids (25, 50, 100 or 200 GHz). If your channel is not based on
the ITU grid, the results may not be correct. In this case, you can use the
default channel definition or create a new channel list.
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Using the Discover Feature

To start an automatic setup measurement:
You cannot do a setup measurement in offline mode.

From the Main Menu, press Discover. The Start button turns into a Stop
button and the first scan of the discover starts.

,'t 204
WDM measurement instructions

0] 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

4-Save results and trace to file

Bm
S
I

)

-80 =

-100 T T T T T T T R
1250 1300 1350 1400 1450 1500 1550 1600 nm | Al

e D 1]
Acquisition
Type: Single [ vl Count: Nulling

Wavelength range

Start: 1526.000/ nm Stop: 1567.000) nm

‘ —30
[ R

If you already have an active trace on screen that was modified, you will be
prompted to save it. Any reference trace will be cleared.
You are notified that the discover acquisition is in progress in the status bar.

When the automatic setup measurement is complete, you can start using
these newly detected parameters. Simply press Start to perform another
measurement with the newly found settings.
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Managing Measurement Files

Note:

Note:

Note:

The application allows you to manage the measurement files for all test
modes. You can save files for future reference, open files to continue a test,
or clear them to make room on your unit.

You can also open files from one type of test into another type of test (for
example, open a WDM trace while in EDFA test mode) for specific test
needs, see Opening Files in Other Test Modes on page 246 for more

information.

To save files:

1. From the Main Menu, Press File, and then press Save As.

OR

From the main window, press H

Saven: | £9 054 ~

) (B channels
F (E)Reports
My Recent |5 cwom system 4 Channels
Documents | | B CWDM System 4 ChannelsREF
7= B FabryPerot1550nm
ng |} single Saturated Pesk
|iz5 vDM System 106 40G ROADM
£ WDM System 10G 40G ROADM NF
25 WDM System 10G ROADM

Desidop

My Documents

1
e
Iy Computer
«)

=
My Network
Places

File pame: DM System 10G 40G ROADM

OSA Files (".osawdm)

Save astype

D &

~

~

> @

Save
Cancel

2. If desired, change the location and file name.

3. Press Save to save the trace, else press Cancel to exit the window.

Once a trace is overwritten, you cannot access it anymore.

You cannot save a reference trace.
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To open a file:
From the Main Menu, Press File, and then press Open.

1.

OR

Managing Measurement Files

From the main window, press E

If you had already acquired (but not saved) a trace, a warning window
appears, asking you if you want to save the current trace. Press Yes to
save the trace. Once the trace is saved, you can open a new trace.
Press No to display the new trace without saving the previously
acquired one. Press Cancel to return to the previous window.

‘l} Fhors |
N
My Network | Fies of type: 0SA WO Fles{"sawen)
Grzam (O iR T

O Refersnce Trace

[] Import Trace Configuration

> @

Lookn: | £33 05A v| &2
N [Edchanness
:3 BS, cwDM System 4 Channels.osawdm
MyRecent | [[55
Documents | | &
B
I =
=)
s
Deskiop =)
=) 5th order palynomial fit sample 2.0sawdm
& WoM System » M Investigatar sample 1.0szwcm
J |5 woM system M Investigator sample 2.0sawdm
o et &2, wDM System with WDM Investigator sample 3.osawdm
)
-’
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Scroll through the list and select a trace to open.
Select the trace type the file will be loaded into:

» In WDM mode, two choices are available: Active Trace and
Reference Trace.

» In Spectral Transmittance and EDFA modes, when opening an OSA
WDM file, two choices are available: Input Trace and Output Trace.

Note: This option is not available in Drift, DFB and FP modes.

If you are in WDM, Drift, EDFA or ST modes, you can select whether
you want to also import the trace configuration and overwrite the
current analysis setup and acquisition context at the same time that
you open the file. The file type must be the same for the configuration
importation to be valid. If you have selected to open a reference trace,
the importation is done automatically.

Note: If you open an active trace and a reference trace is already present, the
current analysis setup will be applied to the active trace. If you open a

reference trace its analysis setup will replace the current analysis setup.

5. Press Open to open the file. The trace appears in the Graph tab. All the
values in the main window will also be updated from the file.
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Managing Measurement Files

To clear a file:
1. From the Main Menu, Press File.

2. Press New.

_

Open Save Fav.
Main Menu | File

Back Home

T T T T
1520 1530 1540 1550 1560 nm
REW(am) | 0.065 | =y - oe [=2:E ATy -~ &P

Trace Info.

Ch. # A(nm) Power (dBm) OSMR (dB)  Moise (dBm)  BW 3.00 dB (nm) BW 20.00 dB (nm)

| 1 1531117 ()-15.72 32.52  (InB nf)48.23 0.203

—

2 1532.664 ()-18.44 30.32| (InB nf)-48.76 0.066 0.189
3 1534.262 ()-17.62 31.30| (InB nf)-49.00 0.066 0.198
4 1535.818 (-18.33 30.61| (InB nf)-48.94 0.066 0.199
5 1537.002 ()-21.54 25.21| (InB nf)46.75 0.060 0.172
6 1537.402 (1)-23.22 23.41| (InB nf)46.62 0.063 0.186
7 1537.797 ()-20.91 25.77 (InB nf)-46.68 0.060 0.170

3. Ifyou had already acquired (but not saved) a trace, a warning window
appears, asking you if you want to save the current trace. Press Yes to
save the trace. Once the trace is saved, you can make room for a new
trace. Press No to create a new trace without saving the previously
acquired one. Press Cancel to return to the previous window.

Note: In WDM mode, any reference trace will be cleared at this point.
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Opening Files in Other Test Modes

Sometimes, you will need to open a file of a specific test mode while being
in a different test mode. Depending on the type of file and the mode you
selected, your unit will react differently.

Opening Other Test Mode Files in WDM Mode

Your application allows you to open different file types in WDM mode.

While loading a spectral transmittance (.osast) file, the application will
re-analyze the newly imported data using the current WDM analysis setup.

While loading a legacy (.osw /.osm) file, the application will import only
the raw trace data and acquisition conditions (date, acquisition type,
averaging count and wavelength range). All results will be re-analyzed
using the current WDM analysis setup.

While loading an EDFA (.osaedfa) file, the application will re-analyze the
newly imported data using a temporary setup built from the retrieved
channel list, retrieved default channel settings and blanks filled using the
current WDM analysis setup.

While loading a spectral transmittance or EDFA file, the application imports
trace data as follows:

» If an Input trace is present in the file, it is imported as the WDM
reference trace.

» If an Output trace is present in the file, it is imported as the WDM active
trace.
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Opening Other Test Mode Files in DFB Mode

Your application allows you to open WDM file type in DFB mode.

While loading a WDM (.osawdm) file, the application will re-analyze the
newly imported data using the DFB analysis setup and imports the
following data from the selected trace:

» Raw trace data
» Trace information

» Trace identification

Opening Other Test Mode Files in FP Mode

Your application allows you to open WDM file type in FP mode.

While loading a WDM (.osawdm) file in the FP mode, the application will
re-analyze the newly imported data using the FP analysis setup and
imports the following data from the selected trace:

» Raw trace data
» Trace information

» Trace identification
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Opening Other Test Mode Files in ST Mode

Your application allows you to open WDM file type in spectral
transmittance mode.

While loading a WDM (.osawdm) file, the application behaves as if a new
acquisition is requested. This means that the application does not change
the modified state of the current measurement while loading a WDM file.

Before loading a WDM file, the application allows you to select in which
trace you want to import the WDM file. Select Input Trace, or Output
Trace as required. Once you have selected the file, the application imports
the following data in the selected trace.

» Raw trace data
» Trace information

» Trace identification
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Opening Other Test Mode Files in EDFA Mode

Your application allows you to open WDM file type in EDFA mode.

While loading a WDM (.osawdm) file, the application behaves as if a new
acquisition is requested. This means that the application does not change
the modified state of the current measurement while loading a WDM file.

Before loading a WDM file, the application allows you to select in which
trace you want to import the WDM file. Select Input Trace, or Output
Trace as required. Once you have selected the file, the application imports
the following data in the selected trace.

» Raw trace data
» Trace information

» Trace identification
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Managing Favorites

Note:

Favorites are configuration files that contain all of the parameters from the
Analysis Setup tab and Acquisition tab. When you often use the same
settings, you can save them as a favorite, then recall them for future
acquisitions.

The Favorites feature is available for the WDM, Drift and EDFA test modes.

To load a test configuration:
1. From the Main Menu, press Analysis Setup.

OR

From the main window, press .

IL 207 ) )
WDM measurement instructions

0] 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Faverites
3- Start an acquisition

.2p] 4 Save results and trace to file

-100 T T T T T T T a0
1250 1300 1350 1400 1450 1500 1550 1600 am | sk

o D 15]
Acquisition
Type: Single [v] Count: Nulling

Wavelength range

Start: 1526.000| nm Stop: 1567.000, nm

' "
e G s [ .

FTB-5240S/S-P



Managing Files and Test Configurations
Managing Favorites

2. Select the Favorites tab.

Default Factory Settings (read only).
Analysis Setup 13-04-26 10 42 18

‘ Delete H Import... || Apply Selection H Save As... ‘

@] e
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3. To apply the settings from a favorite file to the current analysis setup,
select a file from the favorites list and press Apply Selection. This
button will be enabled only when a file is selected from the favorites
list. When you press Apply Selection, the contents of the file are
loaded in the other tabs of this window.

Global Thresholds | Default Thresholds | Channels Calibration

|

Default Factu; Sett\nis read Uni . I
Analysis Setup 13-04-26 10 42 18

Delete ‘ Import... (” Apply Selection ) Save As... ‘
O] s

4. Press OK to proceed with the loaded configuration and close the
window, or press Cancel to exit without saving.

Note: Pressing OK automatically starts the reanalysis process if a measurement
file was already present.
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Managing Favorites

To save a test configuration:
1. From the Main Menu, press Analysis Setup.
OR

From the main window, press .

20

WDM measurement instructions

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition
an] - Save results and trace to file

I,
0] 1- Select the acauisition parameters %

Open Save raw.

4
£ 404 i
£
g
§
]
+it
&
.
&
-100 T T T T T T T Mot
1250 1300 1350 1400 1450 1500 1550 1600 nm | At
oo | L%

Acquisition
Type: Single + | Count: Nulling
Wavelength range
Start: 1526.000| nm Stop: 1367.000) nm
-
! Y %)
T — [ i
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2.

and Test Configurations

Select the Favorites tab.

=
I

Zalibration

Global Thresholds | Default Thresh:

UERLEIEY Favorites

Default Factory Settings (read only).
Analysis Setup 13-04-26 10 42 18

Import...

| Delete H H Apply Selection H Save As... |

254

O [

To save an analysis setup to a file, press Save As. The default folder
where the file will be saved is the Favorites folder. You should use this
folder unless you want to transfer a copy on an external storing device
such as a USB stick.

Savsin: | (2 Favortes ] © @@
A [ 206RAsE- R4 PMD
[ 2} [} 10GGEASE LRAFHD.
My Recent | [ CWDM
Documents @rru 50 GHz
e [Zmu 100 6Hz
[ [l 200 GHz
Deskiop
My Decuments
1y Computsr
Qg Eepmmes Aralysis Setup [¥]
My Network | Saveastype: |osawdmsetup fles ("csandmselup) v
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4. Inthe Save As window, enter a file name and press Save. The file will
be added to the favorites list in the Analysis Setup — Favorites tab.

5. Press Save to save the configuration and close the window, or press
Cancel to exit without saving.

To import a test configuration:
1. From the Main Menu, press Analysis Setup.

OR
From the main window, press .

\m Global Results

ﬁ

20

WDM measurement instructions

0] 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

1 4- Save results and trace to file

-100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

P .. 1]
Acquisition
Type: single [v] Count: Nulling

Wavelength range

Start: 1526.000, nm Stop: 1567.000) nm

-

! 3 )
[ —— R W o
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2. Select the Favorites tab.

Global Thresho Calibration
Default Factory Settings (read only).
Analysis Setup 13-04-26 10 42 18

| Delete H Import... H Apply Selection H Save As... |
O
\ —= “J

3. Press Import to import an analysis setup from a file.

I

Favorites NeEIlLIEldh]

Default Factn; Settlnis read Dni 3
Analysis Setup 13-04-26 10 42 18

| Delete ( Import... )H Apply Selection H Save As... |
O
\ —= “J
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4. From the Import window, select the file you want to import and press
Open. The file will be added to the favorites list in the Analysis Setup -
Favorites tab.

Lockin: | 53 Favortes ~ O @2 = m-

ASCIRID

Eb"
&
i
iy
=]
3
z
=]

My Recent alysesetup
Documents lysesetup2

o

[l 100 GHz
[l rmu 200 GHz

o
&
2 \5
a
k-]

L.'

My Documents

(?m

My Computer

‘_} Fie pame: v Ooen )
= .
My Network | Fles of bype: osawdmsstup fles{* osawdmsstup) [

5. Press OK to load the configuration and close the window, or press
Cancel to exit without saving.

Note: To load this newly imported test configuration, you must select it from the
favorites list and press Apply Selection.
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To delete a test configuration:
1. From the Main Menu, press Analysis Setup.

OR
From the main window, press .

‘m Global Results
il 0
WDM measurement instructions

2

0 1- Select the acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

20.] 4 Save results and trace to file

dBm

-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition
Type: Single + | Count:

Wavelength range

Start: 1526.000) nm Stop: 1567.000| nm
- 0
[ — T (e
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2. Select the Favorites tab.

Managing Favorites

Global Thre

Default Factu; Settmis read Dﬂ% A
Analysis Setup 13-04-26 10 42 18

| Delete H Import...

H Apply Selection H Save As...

! @ Import from Trace
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Importing a Configuration from the Current Trace

3. To delete a configuration file from the favorites list, select it and press
Delete. Press Yes to confirm your choice.

Global Thresholds | Default Thresholds Favorites JElEILN]
Default Facto i Sett\nis read Dni . i
Analysis Setup 13-04-26 10 42 18

‘ Delete H) Import... || Apply Selection H Save As... ‘

@] [ o

Importing a Configuration from the Current
Trace

In WDM, Drift, EDFA and ST modes, you can import the analysis and
channel configuration from the measurement file currently on-screen. See
the corresponding test mode for details.

Using a Restore Point

When you modify the analysis setup and press OK, a restore point is
created. This can be useful when you want to revert to the values you had
prior to changing a test configuration.

You can keep up to three restore points during a working session, but they
are cleared when you start a new session, or if you change the test mode.
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Note:

Note:

OSA

Each test mode has its own results tabs, where you can view the trace
details, channel results and global results for all measured channels.

You can use zoom options on the trace, configure markers to view the
power values for specific wavelengths, and view trace information.

You can also manage trace files and generate reports for all test modes.

When a power result is flagged using an asterisk ( * ), it means that the
detector is saturated. When the optical power on the detector is too high,
the detector gets saturated and the returned value is probably incorrect.

When an OSNR or a noise result is flagged using a question mark ( ? ), it
means that the quality of the result is insufficient to make a valid
calculation. This indication can be produced when analyzing an
InBand/i-InBand measurement, or when computing noise through
polynomial fit . This indication can arise in the following situations:

» InBand/i-InBand averaging was made using a very few scans (1 or 2 for
example). Usually produced when the operator presses the Stop
button before the end of the InBand/i-InBand acquisition.

» The data in the measured channel is subjected to fast polarization
scrambling, or is a polarization multiplexed signal.

» One channel might have a misfit with the current state of the
polarization scrambler inside the module. This can be corrected by
moving the fiber at the entrance of the module.

» The polarization scrambler inside the module could be defective. If
you suspect this option please contact EXFO technical support for a
more complete diagnosis.

» Polynomial fit coefficient correlation is questionable.
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Managing WDM Test Results

The application allows you to view and manage your WDM test results. You
can view the graph of your acquisition, results for a single channel, global
results and information about the trace.

Graph Tab

The Graph tab allows you to view the spectrum of the active and reference
traces. This graph represents the optical power against wavelength or
frequency.

WDM measurement instructions

0] 1- select the acquisition parameters
2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

] 4-Save results and trace to file

et

00 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm | stte Mode

P .. 15]
Acquisition
Type: single [v] Count: Nulling

Wavelength range

-1

Start: 1526.000 nm Stop: 1567.000 nm
e e s [ I
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the active trace will be displayed in the
tab with information along the following axis values:

» X axis: wavelength in nm or frequency in THz.

» Y axis: optical power expressed in dBm, as measured in the optical
resolution bandwidth (RBW) of the OSA. This reference RBW is shown
at the bottom of the graph.

Open Save Fav.

T T T T T T
S0 1535 1540 1545 1550 1555 1560 nm

REW(nm)|  0.061 j =y s - om -] E=ReR ] on - &P
g ——— On =

If the current active trace was previously saved, the application will display
the file name of the current trace in the status bar.

The graph will display peak indicators for all the channels found by the
application with a red vertical line over the peaks to indicate the peak
position.

A blue horizontal bar (==) will be displayed on the top of a channel if it
does not overlap with another channel. If the channel overlaps with
another channel, the horizontal bar will be yellow (==).
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Note:

The selected peak indicator, a small red inverted triangle (¥) points down
at the top of the currently selected channel peak. In the graph zone, you
can change the selected peak by clicking inside the peak limits of the
desired channel. Peak selection in the graph is synchronized with the
channel selection in lower tab results list; changing the selection in the

graph modifies the selection in the list and vice-versa.

This is valid only for channels in the list for which a signal is detected. If you
select a channel that has no signal, no peak is selected in the graph.

| w Global Results

204
257

303

dBm

-35 1
-40

45

50 _\—/———J

-5

T T
1536.6 1536.8

T
1537.0

T
1537.2

[REW(nm)| 0.065 |

=y

- &R

[E=Ref T ok
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The noise level for a channel is indicated by a dotted line under the
selected peak. The width of the noise level indicator is set according to the
current Noise for OSNR setting. The width of the noise level indicator
depends on the noise associated with the OSNR setting (from the largest to
the narrowest): IEC, InB, InB nf and fit.

T T T T T
1536.6 1536.8 1537.0 1537.2 1537.4

REW(m)[ 0065 ] =A@ [ &k -~ & -] BRI

A dotted line across the full spectral width corresponds to the peak
detection level indicator. This line indicates the minimum power level
(dBm) from where a peak can be considered as a valid signal.

-0

504

60

T T T
1530 1535 1540
[REWmm)| 0.061 | Era [ ok

A peak detection level cursor is available in the graph when the Results tab
is selected. The cursor is positioned along the Y-axis in accordance with
the application's peak detection level global analysis parameter.
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You can move the cursor to modify the peak detection level for the current
measurement.Each time the cursor is moved, the trace(s) is/are fully
analyzed again using the application analysis setup.

T T T T T T T
1530 1535 1540 1545 1550 1555 1560
[REW(m)| 0.061 | Era [ ok - BP: -] [E=ReR [ Ak - &P

Note: If you select another tab than Results, the cursor disappears, but you can
still see the peak detection level indicator line.

Note: If there is areference trace, it appears in gray in the graph.

Note: For more information on these, see Managing Markers on page 311 and
Using Zoom Controls on page 309.
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Results Tab

In the Results tab, each channel will be represented for both the active and
reference traces, with the delta between both results. Only the results for
the channels within the scan range will be analyzed. The pass ( @ )/fail

( @ ) verdict for thresholds are also displayed; if the verdict is fail for any
parameter, its value will appear in red.

To view results:

From the main window, select the Results tab.

18

Ch. # A(nm) Power (dBm) OSHR (dB) Noise (dBm)  BW 3.00 dB (nm) BW 20.00 dB (nn *
Actve | 1 1535.033 ___ ()9.88 __20.90 _(InBn)-30.78
Ref. = = = =
A - - - - -
Active 2 1535.832 (i)-6.04 36.15| (InB nf)42.19 0.067 0.2z
Ref. - - - - -
a

ol 0

Note: For details on filtering displayed channel results, see Defining Display

Parameters on page 50

For details on each result type, see Customizing WDM Results Table on
page 57.
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Channel Results Tab

The application allows you to view the complete information about the
parameters measured for the selected channel. This is also where the
pass/fail verdict for thresholds are displayed. If the verdict is fail for any
parameter, its value will appear in red. If the verdict is pass, its value will

appear in green.

To view channel results:

1. From the main window, select Channel Results tab.

— ]
Graph  [ESQEULE] ReEuIt Global Results

Channel number
Channel name

. Channel Results
Center wavelength
Wavelength deviation
Signal power

Noise

OSNR.

Bandwidth 3.00 dB
Bandwidth 20.00 dB
ENBW

i

268

~ Channel Analysis Parameters

Channel center 1534.262 nm
Channel width 50.0 GHz
Signal power calculation Integrated signal

1

Ch. # A(nm) Power (dBm) OSNR (dB)  Moise (dBm)  BW 3.00 dB (nm) BW 20.00 dB (nm)
1 1531.117 ()-15.72 32.52| (InB nf)-48.23 0.066 0.203

2 1532.664 (1)-18.44 30.32| (InB nf)-48.76 0.066 0.199
3153262 ()17.60 3130 (InBnf49.00 _______0.066 0.198
4 1535.818 ()-18.33 30.61| (InB nf)-48.94 0.066 0.189

3 1537.002 (1)-21.54 25.21| (InB nf)46.75 0.060 0.172

6 1537.402 ()-23.22 2341 (InB nf)-46.62 0.063 0.186

7 1537.797 0-20.81 25.77 InB nf)-46.68 0.060 0.170

_

= 7

Open Save Fav.
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2. Select a row from the Results tab to view the results for this channel.

(<IcLU Channel Results JElGLET

m

Channel number 3| ~
Channel name C_oo3

. Channel Results

Center wavelength 1534.262 nm
Wavelength deviation 0.000 nm
signal power (i)-17.69 dBm
Naise (InB nf)-49.00 dBm
OSNR. 31.30dB)
Bandwidth 3.00 dB 0.066 nm
Bandwidth 20.00 dB 0.198 nm
ENBW 0.065 nm

4 Channel Analysis Parameters

Channel center 1534.262 nm
Channel width 50.0 GHz
Signal power calculation Integrated signal -

_

Open Save Fav.

Ch.# A(nm) Power (dBm) OSHR (dB)  MNoise (dBm)

BW 3.00 dB (nm) BW 20.00 dB (nm)

1 [ 1531117 ()-15.72 32.52| (I8 nf)48.23
2 | 1532664 (}18.44 30.32| (I8 anB 76
4 1535818 (i) 18.33 3061 (8 nf)-48 94
5 | 1537.002 ()-21.54 25.21| (1B nf)46.75
6 1537.402 ()-23.22 23.41| (InB nf)46.62
7 | 1537797 (i)-20.91 25.77| (1nB nf)46.68

0.203
0.199

Note: Values displayed in the Channel Result tabs are those of the active trace

only.

Note: For details on each result type, see Customizing WDM Results Table on
page 57 and Defining General Settings on page 62.

Note: The wavelength/frequency deviation is the difference between the channel
center wavelength/frequency and the measured signal center

wavelength/frequency.

OSA
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Note:

Global Results Tab

The application allows you to view the global results of the current
measurement. The pass/fail verdict for thresholds are displayed in the
Global Results tab. If the verdict is fail for any parameter, its value appears
in red. If the verdict is pass, its value appears in green.

To view global results:
From the main window, select the Global Results tab.

Global Result;

 Global Results - | Pass/fai status
Channel count 38
Empty channel count 0 Not Active

Average signal pawer 18.67 dBm||
Signal power flatness 7.50 dB!
Average OSNR. 28.24 de! Main Menu

OSNR flatness 9.11 dB
Total power in scan range -2.73 dBm

~ Global Analysis Parameters
Peak detection level -35.00 dBm
RBW for OSNR 0.065 nm Pre
wavelength offset 0.000 nm|
Power offset 0.00 dB
Bandwidth at 20.00 dB!
_Default Channel Parameters

Open Save Fav.

Results and analysis parameters global to all channels will be displayed.
For more information on each item, see Defining Global Thresholds on
page 70 and Defining General Settings on page 62.

In addition, you can view the global pass/fail status, provided the
thresholds are activated in the Global Result Thresholds tab in the
Analysis Setup window. If the thresholds are enabled, the Pass/Fail status
pane will display a Pass or Fail status based on the global results, or Not
Active if the thresholds are disabled.

Values displayed in the Global Results tab are indicated for the active trace
only.
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WDM Investigator Tab

The WDM Investigator tab presents information allowing you to do massive
network prevention and maintenance. With the WDM Investigator
dashboard, an OSA can identify several types of impairments on a
per-channel basis, which gives visibility into a WDM network. In addition,
the WDM Investigator dashboard provides useful information on the
channel characteristics.

Note: If your measuremnent file contains diagnostic information, the latter will be

stored in the file when you save it. It will be possible to view the diagnostic
information later with the OSA application (the WDM Investigator (Inv)
option is not required to view the stored file).You can also view the same
information with the offline application

Channel diagnostics and the WDM Investigator tab are only available for
the active trace, if the two conditions below are met:

» The measurement under analysis was performed on an OSA module
onto which the WDM Investigator (Inv) software option is activated.

» Diagnostics are computed only for channels analyzed with the i-InBand
noise for OSNR.
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To view the WDM Investigator diagnostics:
From the main window, select the WDM Investigator tab.

Channel Results WDM InvestlgatorD _

A Channel Characteristics
Polbux Signal 0000000000000 0000000 —
Carved Noise 0000000000000 0000000 w | (=[x
O IrTery Open Save Fav.
PMD Puise Spreading 00000000000000000000
Interchannel Crosstalk N0000000000000000006
Nonlinear Depolarization N0000000000000000006
Carrier Leakage N0000000000000000000
= gle=ee=sz e eeeeleelFe
B (55| 5||& % (2|2 68 8|&F &=E E|2&& =
S S = e S = R s i eSS
2328 e EREEE e g8 8E 8
= 22E =R EEEEEEEEEEEEE
1o
ch.# A(nm)  Power (dBm) OSHR (dB)  Moise (dBrm) BV 3.00 dB (nm) BW 20.00 dB (nm)
2 1547.929 (-40.22 29.57 (InB)-69.79 0.041 0.237
3 154,076 (1)-38.66 31.01 (InB)-59.67 0.038 0.188
4 1550.216 ()-36.83 32.85 (InB)-69.68 0.034 0.145
5 1551.348 ()-34.25 35.44 (InB)-69.69 0.031 0.107
6 1552.484 ()-30.7 38.62 (InB)-63.41 0.030 0.091
7 1553.642 ()-24.78 44.78 (InB)-69.56 0.028 0.082

As you change the channel selection in the WDM Investigator tab, the
selected row in the Results tab list will move accordingly to indicate the
corresponding channel analysis results.

The WDM Investigator diagnostics are divided into two types: channel
characteristics (informative) and impairments (qualitative). Both the
channel characteristics and the impairment identification help to pinpoint
the exact failure affecting a channel, which reduce test time and help
prevent future failures.

There are two channel characteristic types:

» Pol-Mux signal: This specific kind of channel characteristic determines
if the signal is polarization multiplexed. Pol-Mux signals appear
unpolarized (minimal polarization extinction) at the end of an i-InBand
acquisition.

Note: When a signal is identified as Pol-Mux, no further diagnostics are provided.
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Note: This information is available for polarized signals only.

» Carved noise: When the ASE noise is filtered so that the noise level
affecting the peak at the center is higher than the noise level at either
channel edge, this usually indicates the presence of filters/ROADMs on

the link.
Four levels of information are given for channel characteristics
diagnostics.

Symbol Meaning

O

Not present

©

Present

Inconclusive

No symbol (blank)

Not analyzed (empty channel)

Impairment diagnostics check for the presence of several types of
impairments and give an assessment of their severity. There are four

impairment types:

» PMD Pulse Spreading: This impairment shows the presence of
Polarization Mode Dispersion (PMD) in a channel. When PMD is
present on the path of the signal, depending on the polarization
axis of the signal injected, the signal may suffer from pulse
spreading which, in turn, leads to polarization dependent spectral
deformations. These deformations can be analyzed to determine
how much polarization pulse broadening the signal has
experienced during the measurement.

273



Managing Results

Managing WDM Test Results

>

Interchannel Crosstalk: In densely-filled channel plans,
neighboring channels may have a non-negligible portion of their
spectrum that extends within the channel bandpass of a given
signal.

Non Linear Depolarization: Fast changing power levels in
multichannel systems (10 G and 40 G) may induced local
polarization dependent changes in the refraction index of the fiber.
This, sometimes, leads to inter-channel nonlinear effects (for
example cross-phase modulation) which, in turn, lead to partial
depolarization of neighboring channels.

Carrier leakage: In a phase-modulated transmission, a CW carrier
wave is modulated using external modulators which are generally
polarization dependent. When the CW source polarization axis is
not optimally aligned with the modulator, a portion of the CW
signal passes through unmodulated and gets transmitted as such
along the path. When this CW residual signal is present, it may be
detected as carrier leakage using advanced polarization analysis to
provide a useful diagnostic.

The symbols that are used to illustrate the diagnostics are the same,
regardless of the type of impairment. The global diagnostic status is shown
in the status bar at the bottom of the window according to the severity
displayed in the table below. The most severe status takes precedence
over the others for all tested channels.

274

FTB-5240S/S-P



Managing Results
Managing WDM Test Results

Five statuses are provided for impairments diagnostics. The symbols are
presented from the most severe to the least severe.

Symbol Meaning

Risk

Warning

Inconclusive

OK
]
No symbol (blank) Not analyzed (empty channel)

OSA 275



Managing Results
Managing Drift Test Results

276

Managing Drift Test Results

The application allows you to view and manage your drift test results. You
can view the dashboard, channel graph and WDM graph of your drift
acquisition, channel history results for a single channel and information
about the trace.

Dashboard Tab

The dashboard allows you to view at-a-glance the pass/fail status of each
parameter for each channel that is measured during a drift measurement.
When there is no measurement, the dashboard is blank.

‘ Dashboard 'WDM Graph | Channel Results

Historical : H Current : C
BA H|CCoOoOOOOOOOOOOODODOOOOO
pAssa Cl00000000OOOOOO QOO OO
3 [Riieleeieicicici el el el el el o v ol ol o ) o o
pA55° clocoooo0oOoOCOOOCOOQOQCOCCOCCOCCOCCOCOC
LOSNR HoQoQQQQOQOQ oeoooCQ
PAES“ ClO000000000OOOOCCCOCOCT
~lallalzl=l=lalzlzl=l=lalel ==z =] ]e]|e
Ref. empty BB 23|83 R 3|3||2)| 2| 2] B2 22 ===
channel count: ||S| =2 S === =S == 2 2 ==l =) 2] 2| = | =
S R = R R e e e e = = s
ol IBl22 258 255 S) S5 Sl S5 S| 5|5 S
Drift Settings m
Irem Reference Current Drift Maximum T Max. Winimum T Min
1346.877 nm 0.054 nm 1346.931 nm 04:59:00 1346.877 nm 00:00:00
Power -41.97 dBm -0.41 dB -41.96 dBm 00:02:00 -42.39 dBm 04:57:00
QSHR 23.23dB -0.80 dB 24.12 dB 04:05:00 22.07 dB 00:16:00
E c_oo1 E

Sl

Open Save Fav.

Main Menu | File

gack

Save As

5
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You can select a channel directly from the dashboard or from the Channel
History tab. For each channel, the dashboard displays the pass/fail status
for each of the following parameters:

» Central wavelength/frequency
» Signal power
» OSNR

Both the current pass/fail status (last completed acquisition) and the
historical pass/fail status are displayed in the dashboard. The historical
pass/fail status will be set to Fail as soon as one occurrence of fail has
occurred in the past or in the current acquisition.

| Dashboard WDM Graph | Channel Results _
:C

Historical : H Current Y
n TEEEEEEEEEEEEEEEEEEEE
ms@ [(|@ecececoceccecocccccnne = T X
P HDOO00O0OOOODODOOOOOOORROO B
COOO0O0

s @) [([eeoeoocoooo0o0e

AOSNR HOD2200Q00Q00000Q0QODOOO0Q
pass @ |c|o

(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
(5]
o]
o]
o]
o]
o]
o]

Ref. empty
channel count:

i}

- About
DUGEEWINE] Channel History: e E S ——

Ttem Reference Current Drift Maximum T Max. Minimum T Min.
1546.877 nm 0.054 nm 1546.931 nm 04:59:00 1546.877 nm 00:00:00

Power -41.97 dBm -0.41 dB -41.96 dBm 00:02:00 -42.39 dém 04:57:00

OSHR 23.23 dB -0.80 dB 24.12 dB 04:09:00 22.07 dB 00:16:00

Ell c_oot b= @ P

1546.877
1547.989
1549.108
1550.243
1551.367
1552.487
1553.619
1554.761

1555.893
1557.017
1558.157
1559.308
1562.733
1563.881

1565.028
1566.172
1567.336
1568.496
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The dashboard shows a global status (all channels) for each parameter.
This global status is set to Fail if at least one channel has a failed historical
status for that given parameter, otherwise the global status is set to Pass.

C

Historical : H Current :
m HI2 2200000000000 OOOOOO
pAsg‘.') ClO000000000OOOOCCCOCOCT = | m [k
P H0DDO0OO0DOODODODOOOOOODOOO OO e
pAn;sa Cl00000000OOOOOO QOO OO Main Menu | File
:Elad Home
AOSNR [Riieleeieicicici el el el el el o v ol ol o ) o o
PASSO (o3 IS AR NS RS R R R R R R R R R S R R S R R R )
ref ey | B]8)1215/18/8/ 2885585822258
channel count: |[S||=|l=|| 2| =il =2 =] == =S| =] 2|2 S| |=|| ==
R = = = st s s s s s = s s s s s e s
S EEEEEEEEEEEEE E E E E E
= About
Drift Settings Trace Info. E —_—
Ttem Reference Current Drift Maximum T Max. Minimum T Min.,
1546.877 nm 0.054 nm 1546.931 nm 04:59:00 1546.877 nm 00:00:00
Power -41.97 dBm -0.41 dB -41.96 dBm 00:02:00 -42.39 dém 04:57:00
OSHR 23.23 dB -0.80 dB 24.12 dB 04:09:00 22.07 dB 00:16:00
Ell c_oot b= @ P
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The dashboard displays a channel status (all parameters) for a given

channel. This channel status is set to Fail as soon as one of the parameters
has a failed historical status for that given channel, otherwise the channel
status is set to Pass.

:C

Historical : H Current
AA H2 22O OOOOQOOOOOO
pAsse c|looo00oOoOOoOoOOoOQOOQOQCCCOCCOC s = [
P HDOODOO00OODODOOOOOOODR OO B
pA;gQ ClO00000000OOOOOCCCOCOCC
AOSNR HOoOoOOOOQOOQOQOOOO < coo
PMS@ Cl00000000OOOOOO QOO OO
N
P = = = = = = e e = =S
Ref. empty 2| S|2( 3] 8)= 2|22 2|2 2] = B|=| =2 ===
channel counf: ||S| == S| = el = =S = s =) S| = |2l =) S| || = || =
(s S = = = s sy =t e st e = s e s s s e s
PeoY o=y e = =4 = = = = = = e = e e e e e e
J
About
em Reference Current Drift Maximum T Max. Minimum T Min.
1546.877 nm 0.054 nm 1546.931 nm 04:59:00 1546.877 nm 00:00:00
Power -41.97 dBm -0.41 dB -41.96 dBm 00:02:00 -42.39 dBm :
OSNR 23.23 dB -0.80 dB 24.12 dB 04:09:00 22.07 dB 00:16:00

E c 001
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Channel Graph Tab

The Channel Graph tab displays three different graphs for the selected
channel. You can select which graphs you want to display from the Drift
Results tab in the Preferences Window. The three graphs are X-Y plots of:

» Spectral position (center of mass of wavelength or frequency) of the
channel over time

» Signal power of the channel over time

» OSNR of the channel over time

Dashboard ESERMENEEBIE WDM Graph | Channel Results _

¢ )
1547.4
1547.2
1547 S —
—_— !
1546.8 LSRR 4
1546.6 :
k

Open Save Fav.

dBm Signal Power P{i)
-35 +it
_a0 ]

4B OSHR

1ain Menu | File

10
T T T T T
00:00:00 00:50:00 01:40:00 02:30:00 03:20:00 04:10:00

Acquisition
Type: Single [v] Count: |

Trial Scan ‘ ‘ Nulling |

Wavelength range

Start: 1250.000) nm Stop: 1650.000) nm

v J
[ T e

FTB-5240S/S-P



Managing Results
Managing Drift Test Results

Channel History Tab

The channel history table shows channel results for the active trace. The
result is displayed for the selected channel only. The pass/fail verdict for
thresholds are also displayed in the results table. If the verdict is fail for any
parameter, its value will appear in red.

The application displays the progress of the measurement in the status bar,
while the acquisition is taken. The Elapsed time and Expected duration for
the measurement to stop is displayed in the Channel History tab.

Ttem Reference Current Drift Maximurm T Max. Minimum T Min.
1531.446 nm -0.002 nm 1531.446 nm 00:00:00 1531.444 nm 00:00:40

Power -39.70 dBm -0.06 dB -39.70 dBm 00:00:00 -39.76 dBm 00:00:40

OSHR 5.86 dB 0.02 dB 5.00 dB 00:00:30 5.81 dB 00:00:20

C Zsprertethdarstiom i Fapredtme <o ) [« c_oot [p=]

To view channel history results:

From the main window, select the Channel History tab.

Irem Reference Current Drift Maximum T Max. Minimum T Min.

A 1546.877 nm 0.054 nm 1546.931 nm 04:59:00 1546.877 nm 00:00:00
Power -41.97 dBm -0.41 d8 -41.96 dBm 00:02:00 -42.39 dBm 04:57:00
0SNR 23.23 dB -0.80 dB 24.12 dB 04:09:00 22.07 dB 00:16:00

€ oo R

Results for the following parameters related to the selected channel are
displayed in the Channel History table:

» Spectral position (center of mass of wavelength or frequency) of the
channel against time (nm or THz)

» Signal power of the channel against time (dBM)
» OSNR of the channel against time (dB)
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For each of the above parameters, the following results are displayed:

>

>

Reference: channel reference values for the current drift acquired
during the initial acquisition.

Current Drift: current drift values, that is, the current deviation from the
channel’s reference for the drift’s latest acquisition.

Maximum: maximum values reached during the drift.

T Max.: time of the drift at which the channel was at its maximum
value. Displayed time is relative to the time at the start of the drift
measurement.

Minimum: minimum values reached during the drift.

T Min.: time of the drift at which the channel was at its minimum value.
Displayed time is relative to the time at the start of the drift
measurement.

A small red marker (¥ ) will point down at the peak in the WDM Graph tab
when you select a channel in the Channel History tab. The red marker will
move accordingly to indicate the corresponding peak on the graph, with a
focus on the selected channel.

282

21t

| 3

| 3
=4

By

FTB-5240S/S-P



OSA

Managing Results
Managing Drift Test Results

WDM Graph Tab

The WDM Graph tab allows you to view the spectrum of the active trace
for the last WDM acquisition in your drift measurement. This graph
represents the optical power versus wavelength or frequency.

[ ELLEIREEITE WOM Graph EeGERGEREEIE

Drift measurement instructions

0] 1- selectthe acquisition and Drift parameters .
2- Add channels in Analysis Setup or use Favorites

3- Make a trial scan to validate all parameters
20 ¢- Starta Drift measurement

dBm

00 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

N

Acquisition
Type: Single ~ Count: 1 ‘ Trial Scan H Nulling

Wavelength range
Start: 1535.000 nm Stop: 1575.000 nm

B | ——
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the active trace will be displayed in the
tab with information along the following axis values:

>
>

X axis: wavelength in nm or frequency in THz.

Y axis: optical power expressed in dBm, as measured in the optical

resolution bandwidth (RBW) of the OSA. This reference RBW is shown
at the bottom of the graph.

Dashboard | Channel Graph

WDM Graph [ESEUREEEETS

m E B R D E D E EE
14

12
g 10

T T
1540 1545

T T T T
1550 1555 1560 1565

T
1570

15335
RBW (nm) 0.033
~

) BRI

ANt

The graph will display peak indicators for all the channels found by the
application with a red vertical line over the peaks to indicate the peak

position.

A blue horizontal bar (==) will be displayed on the top of a channel if it
does not overlap with another channel. If the channel overlaps with
another channel, the horizontal bar will be yellow (==).
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Channel Results Tab

When you select a channel in the Channel History tab, the Channel
Results tab will show complete information about the parameters
measured for the selected channel. The pass/fail verdict for thresholds are
also displayed in the Channel Results tab. If the verdict is fail for any
parameter, its value appears in red. If the verdict is pass, its value appears
in green.

To view channel results:

1. From the main window, select Channel Results tab.

Signal power (i}42.39 dBm
OSNR. 2243 dB
Naise (IEC)-64.81 dBm ||

OSA

_

Channel number 1)~
Channel name C_o01 e
. Channel Results | = e
Center wavelength 1546.931 nm |

Open Save Fav.

Bandwidth 3.00 dB 0.053 nm!
Bandwidth 20.00 dB 0.352 nm
ENBW 0.033 nm|
. Global Results
Ref. empty channel count 0
4 Global Analysis Parameters
Peak detection level -60.00 dBm
RBW for OSNR 0.100 nm!
I -
Acguisition type: Single |-
Number of scans: 1
Spectral range start: 1535.000 nm E
Spectral range stop: 1575.000 nm
User calibration: Factory
Calibration date: 9/17/2009
Acquisition start time: 11/12/2009 7:55:04 AM
Acauisition stap time: 11/12/2009 12:55:04 PH - | fcellegiication
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2. Select a channel from the Channel History tab to view the channel

results for the selected channel.

Channel History

Item
A
Power
OSNR

Note: For details on each item, see Customizing WDM Results Table on page 57

and Defining General Settings on page 62.
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Managing DFB Test Results

The application allows you to view and manage your DFB test results. You
can view the graph and results for your DFB laser source.

DFB Graph Tab

The DFB Graph tab allows you to view the spectrum of a DFB laser source.
This graph represents the optical power against wavelength or frequency.

| DFB Graph

| 2]

o]

DFB measurement instructions
1- Select the acquisition parameters
2- Start an acquisition

3- Save results and trace to file

204

£ 404

-804

T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

-100
‘ Acquisition m
Acquisition
Type: Single [v] Count: Nulling

Wavelength range
Start: 1529.000) nm Stop: 1566.000 nm

' —0
[ [ [—
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the active trace will be displayed in the
tab with information along the following axis values:

» X axis: wavelength in nm or frequency in THz.

» Y axis: optical power expressed in dBm, as measured in the optical
resolution bandwidth (RBW) of the OSA. This reference RBW is shown
at the bottom of the graph.

| DFB Graph

i

dBm

1520 1525 1530 1535 1540 nm
REWGm] 045 ] )
uuuuu . T

If the current trace was previously saved, the graph will display the file
name of the current trace in the status bar.
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You can view the analysis of the DFB laser source from the Results tab.

To view results:

Managing Results
Managing DFB Test Results

From the main window, select the Results tab.

Center wavelength: 1530.331 nm
Peak power: 5.15 dBm
Bandwidth at 3.00 dg: 0.031 nm

Bandwidth at 20.00 dB:

Worst case SMSR:

Warst case SMSR position:
Left stopband:

Right stopband:

1530.895 nm

51.45 dB

0.443 nm
0.564 nm

Left SMSR: 59.36 dB
Right SMSR: 51.45 dB

Central offset: -0.060 nm
Fabry-Perot made spacing: 0.675 nm [

=

The following information related to the DFB measurement is displayed in
the Results table:

>
>

OSA

Center wavelength/frequency: spectral center-of-mass for the peak.
Peak power (dBm): peak signal power.

Bandwidth 3.00 dB: bandwidth measured by taking the width of a
signal at 50 % linear power of the peak or -3 dB from the peak.

Bandwidth 20.00 dB: bandwidth measured by taking the width of a
signal at 1 % linear power of the peak or -20 dB from the peak.

Left SMSR: Left side-mode suppression ratio. It is the power difference
between the main mode and the most powerful outstanding
side-mode on the left.

Right SMSR: Right side-mode suppression ratio. It is the power
difference between the main mode and the most powerful outstanding
side-mode on the right.
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>

Worst case SMSR: power difference between the main mode and the
side-mode with the highest power.

Worst case SMSR position: spectral position of the worst SMSR.

Left stopband: spectral position difference between the main mode
and the closest side-mode on the left.

Right stopband: spectral position difference between the main mode
and the closest side-mode on the right.

Central offset: spectral position of the main mode minus the mean of
the spectral positions of the first adjacent left and right side-modes.

Fabry-Perot mode spacing: average estimated spectral spacing
between adjacent Fabry-Perot modes of the DFB.

FTB-5240S/S-P
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The application allows you to view and manage your FP test results. You
can view the graph and results for your FP laser source.

FP Graph Tab

The FP Graph tab allows you to view the spectrum

of a FP laser source.

This graph represents the optical power against wavelength or frequency.

dem

,‘ﬂl"' ”mmn H-

T
1540

T T T
1520 1560 1580

[

=) (%) (*]

Open Save Fav.

| Ac Trace Info.
Acquisition

Type: Single ~ Count: 1

Wavelength range
Start: 1525.000 nm Stop:

(s — :

1570.000 nm

1o
—

I e

=Ty
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the active trace will be displayed in the
tab with information along the following axis values:

» X axis: wavelength in nm or frequency in THz.

» Y axis: optical power expressed in dBm, as measured in the optical
resolution bandwidth (RBW) of the OSA. This reference RBW is shown
at the bottom of the graph.

Ml"l "mnh.

i
T T T
1200 1520 1540 1560

L REW (nm) 0.030 )

dBm

If the current trace was previously saved, the graph will display the file
name of the current trace in the status bar.
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Results Tab

You can view the analysis of the FP laser source from the Results tab.

To view results:

From the main window, select the Results tab.

Center wavelength: 1549.177 nm Peak mode power: -14.03 dBm
RMS width: 3.563 nm Peak mode wavelength: 1552.641 nm
RWHM: 3.264 nm MTSM at 10.00 dB: 7.651 nm
Gaussian fit error factor: 0.16 Fit width at 3.00 dB: 8.375 nm
Total power: -1.20 dBm Fit width at 20.00 dB: 21.624 nm
Power (detected modes): -1.26 dBm Mode spacing: 1.749 nm

The

following information related to the FP measurement is displayed in

the Results table:

>

yYvyy

\/

Center wavelength/frequency: spectral center-of-mass for the peak.
RMS width: indicates the second moment of the spectral distribution.
FWHM: indicates the full width at the half-maximum position.

Gaussian fit error factor: indicates the normalized RMS error factor in
the Gaussian fit.

Total power (dBm): indicates the integrated power of the acquisition
window.

Power (detected modes) (dBm): indicates the integrated power from
the starting point of the first mode to the ending point of the last mode.

Peak mode power (dBm): indicates the power of the peak mode of the
Fabry-Perot laser.
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>

Peak mode wavelength/frequency: indicates the
wavelength/frequency of the peak mode of the Fabry-Perot laser.

MTSM at 10.00 dB: indicates the maximum wavelength difference
between the peak power mode and the last mode with amplitude that
is one tenth (10 dB down) of the peak mode amplitude.

Fit width at 3.00 dB: indicates the spectral width of the Gaussian fit at
3dB.

Fit width at 20.00 dB: indicates the spectral width of the Gaussian fit at
20 dB.

Mode spacing: average estimated spectral spacing between adjacent
Fabry-Perot modes of the FP.
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Managing Spectral Transmittance Test Results

The application allows you to view and manage your spectral
transmittance test results. You can view the graph of your acquisition,
results for a single channel, global results and information about the trace.

ST Graph Tab

The ST Graph tab allows you to view the spectrum of the input trace, the
output trace and the calculated ST trace. This graph represents the optical
power against wavelength or frequency.

e D

| =]

spectral Transmittance measurementinstructions

- Select the acquisition parameters
Select Input button in Acquisition tab
Start an acquisition
Select Dutput button in Acquisition tab
Start an acquisition
Save results and traces to file

04

PEEE TN

204

£ 40

804

100 T T T T T T T
1250 1300 1350 1400 1450 1500 1550 1600 nm

‘ Acquisition E

Acquisition

Type: Single M Count: Input Output Nulling

Wavelength range

Start: 1529.000) nm Stop: 1566.000, nm

: v —")
| - s [
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the active trace will be displayed in the
tab with information along the following axis values:

» X axis: wavelength in nm or frequency in THz.

» Y axis: optical power expressed in dBm, as measured in the optical
resolution bandwidth (RBW) of the OSA. This reference RBW is shown
at the bottom of the graph.

| ST Graph

i ]

E ] — —

IS

-10 L — pen Save a
-20 ¥ i

4 “ -

lain Menu

T T T T
1544 1546 1548 1550

REW(nm)|  0.036 \) = s - AP: -] Eow [ Ak

If the current trace was previously saved, the graph will display the file
name of the current trace in the status bar.
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Results Tab

The results table shows the spectral transmittance results for the active
trace. Results for only the channels within the scan range will be displayed.

To view results:
From the main window, select the Results tab.

Nominal center wavelength: 1546.917 nm  Bandwidth 1.00 dB: 0.268 nm
Offset to nominal wavelength: -0.016 nm  Bandwidth 3.00 dB: 0.321 nm
Insertion loss min.: 5.63dB  Adjacent channel isolation: -5.60 dB

Insertion loss max.: 5.76 dB

The following results related to the channels are displayed:

» Nominal center wavelength or frequency: single value
representing the channels center wavelength (in nm) or frequency
(in THz).

» Offset to nominal wavelength or frequency: offset value applied to
the nominal wavelength (nm) or frequency (THz).

» Insertion loss min: minimum difference between a reference
power level and the measured power level (in dB).

» Insertion loss max: maximum difference between a reference
power level and the measured power level (in dB).

» Bandwidth x at (dB): bandwidth measured by taking the width of a
signal at x dB from the peak.

» Bandwidth y at (dB): bandwidth measured by taking the width of a
signal at y dB from the peak.

» Adjacent channel isolation: isolation (in dB) taken at the channel
distance on the left or right of the nominal wavelength. The worst
value between the left and right isolation is kept.
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ST Results Tab

The ST Results tab will show complete information about the spectral

transmittance parameters and the global analysis parameters.

To view ST results:

From the main window, select ST Results tab.

ST Results

~ Global Results

Nominal center wavelength
Offset to nominal wavelength
Insertion loss min.

Insertion loss max.
Bandwidth 1.00 dB
Bandwidth 3.00 dB

Adjacent channelisolation

~ Global Analysis Parameters
Channel definition

Channel distance

Channel range

Input wavelength offset
Input power offset

Qutput | h offset

1546.917 nm|

-0.016 nm|
5.63 dB
5.76 dB

0.268 nm

0.321 nm;
-5.60 dB

n

ITU 25 GHz
25.0 GHz
12.0 GHz.
0.000 nm;

0.00 dB
0.000 nm| ~

Nominal center wavelength:
Offset to nominal wavelength:
Insertion loss min.:

Insertion loss max.:

Acquisition Trace Info.

1546.917 nm  Bandwidth 1.00 dB:
-0.016 nm  Bandwidth 3.00 dB:
5.63d8  Adjacent channel isolation:

5.76 dB

_

=) (x]

Open Save Fav.

Mode

0.268 nm

0.321 nm

-5.60 dB

Analysis Settings on page 190.

Note: For details on each item, see Results Tab on page 297 and Defining ST
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Swapping Spectral Transmittance Traces

The Swap Trace feature allows you to swap spectral transmittance input

and output traces. With this feature, the input trace is replaced with the

output trace and vice versa. All results are recalculated.

The swap trace feature will not be available if there are no traces in the

application.

To swap spectral transmittance traces:

From the Main Menu, press Swap Traces.

oo B

INES

Open Save Fav.

T
1542 1544

1546
RBW (nm) | 0.036 | B T ok - AP: ] [E=out [ ak - AP: -
v YD 15
Acquisition
Type: Single = Count: 1| Input Output ‘ Nulling
‘Wavelength range
Start:  1542.000 nm Stop:  1552.000 nm
S ST c —_——

All the parameters in the application will be updated according to the

modified traces.
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Managing EDFA Test Results

The application allows you to view and manage your EDFA test results. You

can view the graph of your acquisition, results for a single channel, global
results and information about the trace.

EDFA Graph Tab

The EDFA Graph tab allows you to view the spectrum of the input trace

and the output trace. This graph represents the optical power against
wavelength or frequency.

| EDFA Graph Global Results
i’h. 20
EDFA measurement instructions

1- Select the acquisition parameters = ™ *
0 2- Add channels in Analysis Setup or use Faverites

[ ]

3- Select Input button in Acquisition tab Open Save Fav.
4- Start an acquisition w
-20 5- Select Output button in Acquisition tab
6- Start an acquisition Py
7- Save results and traces to file e
£ a0
=1
= o
60 @
-
-804 =t
&
oy Mode »
-100 T T T T T T T AL |
1250 1300 1350 1400 1450 1500 1550 1600 nm
PO . ... Wi
Acquisition

Type: Single [v] Count: Input Output Nulling

Wavelength range
Start: 1529.000| nm Stop: 1566.000, nm

: )
|/ - s [
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When the acquisition is taken (see Starting a Measurement on page 237 for
details on how to perform a test), the trace will be displayed in the EDFA
Graph tab with information along the following axis values:

» X axis: wavelength in nm or frequency in THz

» Y axis: optical power expressed in dBm, as measured in the optical
resolution bandwidth (RBW) of the OSA. This reference RBW is shown
in the graph.

| EDFA Graph Global Results

(=)

'ﬂx’ 20 v =

= coor €002
1

-60

T T T
1538 1540 1542
[REW (am}| 0.033 o [ Ak - &P

If the current trace was previously saved, the graph will display the file
name of the current trace in the status bar.

The graph will display peak indicators for all the channels found by the
application with a red vertical line over the peaks to indicate the peak
position.

A blue horizontal bar (==) will be displayed on the top of a channel if it
does not overlap with another channel. If the channel overlaps with
another channel, the horizontal bar will be yellow (==).
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Results Tab

The results table shows channel results for both the input or output traces.
The results for only the channels within the scan range will be displayed.

To view results:
From the main window, select the Results tab.

= - R 4

Ch.# A(nm)  Input Signal Power (dBm) Output Signal Power (dBm) 5%  PASE (dBm) PSSE (dBm)
1 [1539.747 (p)-7.75 (p)6.79 | 99.97 -28.43
3 |1545.509 (p)43.75 (p)-26.27 | 50.07
4 |1546.921 (p)7.12 (p)10.73 |99.98 -26.07 47.77

< (i b

For information on each item, see Customizing EDFA Results Table on
page 213.

A small red marker ( ¥) will point down at the peak in the EDFA Graph tab
when you select a row in the Results tab. The red marker will move
accordingly to indicate the corresponding peak on the graph, with a focus
on the selected channel.

| EDFA Graph Global Results

N x)
't
|

T T T T T
1536 1538 1540 1542 1544
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Channel Results Tab

When you select a row from the Results tab, the Channel Results tab will
show complete information about the parameters measured for the
selected channel.

To view channel results:

1. From the main window, select Channel Results tab.

Channel Results _

Channel number 1]~

Channel name C_001

~ Channel Results ralalEs
Center wavelength 1539.747 nm - —

Input signal power (p}-7.75 dBm Open S
Output signal power (p)6.79 dBm

Noise figure 13.71

5% 99.07 % |=

PASE -28.43 dBm

PSSE -49.16 dBm

Gain 14.54 dB

Gain - average gain -1.99 d8

4 Channel Analysis Parameters

Channel center 1539.747 nm|_|

Channel width 50.0 GHz| -

oo R W g

Ch.# A(nm) Input Signal Power (dBm) Output Signal Power (dBm) S%  PASE (dBm) PSSE (dBm)
(p)6.79 | 99.97

1 3

2 1541355 (p)7.18 (p)8.24|99.98 -27.79 -48.80
3 1545509 (p)43.75 (p)-26.27 | 50.07 -26.28 47.93
4 1546921 (p)7.12 (p)10.7399.98 -26.07 47.77

o i ]

2. Select a row from the Results tab to view the channel results for the
selected channel.

Channel center 1539.747 nm|| |
Channel width 50.0 GHz| ~

ch. # A(nm)

Input Signal Power (dBm) Output Signal Power (dBm) 5%  PASE (dBm) PSSE (dBm)

1 1539.747 (p)-7.75 (p)6.79 99.97
2 1541355 (p)7.18 (p)8.24 | 09.08
3 1545509 (p)43.75 (p)-26.27| 50.07
4 [1546.921 (p)7.12 (p)10.73|99.98 -26.07 -47.77

For details on each item, see Custornizing EDFA Results Table on page 213.
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Global Results Tab

The application allows you to view the global results of the current

measurement.

To view global results:
From the main window, select the Global Results tab.

—

~ Global Results =
Input average signal power -8.59 dBm
Input signal power flatness 36.63 dB|
Qutput average signal power 7.65 dBm
Output signal power flatness 37.00 dB|
Gain flatness 3.30dB
Average gain 16.54 de!
Gain slope (tilt) 0.47 dB/nm|
~ Global Analysis Parameters
Peak detection level

RBW for OSNR

Input wavelength offset

Input power offset

Output wavelength offset
Output power offset

-45.00 dBm
0.100 nm|
0.000 nm|

0.00 dB
0.000 nm|
0.00ds| ~

Open Save Fav.

Main Menu

Analysis Setup...

Results for the following parameters for all the channels will be displayed:

>

304

Input average signal power: sum of the signal powers of all the
peaks detected in the current acquisition, divided by the total
number of peaks.

Input signal power flatness: difference between the maximum and
minimum signal power values of the detected peaks, in dB.

Output average signal power: sum of the signal powers of all the
peaks detected in the current acquisition, divided by the total
number of peaks.

Output signal power flatness: difference between the maximum
and minimum signal power values of the detected peaks, in dB.

Gain flatness: difference between the maximum and minimum
gain values of the detected channels, in dB.
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Managing EDFA Test Results

» Average gain: sum of the gain of all detected channels in the
current measurement, divided by the total number of channels.

» Gain slope (tilt): slope of the linear fit on the gain values of the
detected channels.
Swapping EDFA Traces

The Swap Trace feature allows you to swap EDFA input and output traces.
With this feature, the input trace is replaced with the output trace and vice
versa. All results are recalculated.

Note: Swap Trace feature will not be available if there are no traces in the
application.

To swap EDFA traces:
From the Main Menu, press Swap Traces.

‘ EDFA Graph Global Results

1=
e =
7 c_oos
0] h
04 l 'Smf Open Save Faw
o ] ] ”
= ] ~ €003 File »
8 L | W
E
Y 1 NS . ] ap Traces
B P S | | | S SO S | DU I
50 4
-60 T T T T T T T e
1536 1538 1540 1542 1544 1546 1548 nm ,"‘\‘
REWGm ] 00| ] B B ] oAk ~ o

B ... ... 15
Acquisition
Qutput ‘ Nulling

Type:  Averaging - Count: s| Input

Wavelength range

Start: 1535.000 nm Stop: 1550.000 nm
U0
(e G [ = [ I

All the parameters in the application will be updated according to the
modified traces.
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Adjusting the Display Size

Your application allows you to toggle the view of your main window. You
can change the view of the upper and lower tabs from the normal view to
100 % upper tabs or 100 % lower tabs view.

To adjust the display size:
For 100 % upper tabs view, press | ).

=] ] P TR D ™ e
i

o
v Open Save Fav.

i
gl

. Il

-60

T T T T T
1530 1535 1540 1545 1550
REWmm)| _0.061] [ A | &k - oe -] SRR [ an
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For 100 % lower tabs view, press @

Ch. # A (nm}) Power (dBm) OSNR (dB)  Moise {dBm) WV 3.00 dB (nm) BV 20.00 dB (nm) A

1529.579 (i)4.50 20.53| (InB nf)-25.02 0.187 | 0.000 |

2 1530.341 (i)-8.91 29.52| (InB nf)-38.43 0.080 0.158
3 1331.113 (1)-8.07 23.06| (InB nf)-32.12 0.057 0.170
4 1531.925 (i}-10.29 19.68 | (InB nf)-29.97 0.058 0.268
5 1532.704 (i)-8.13 32.65| (InB nf)-40.78 0.059 0.160
[ 1534.260 (i)-9.78 22.14| (InB nf)-31.91 0.055 0.168
7 1535.033 ()-9.89 17.97 | (InB nf)-27.86 0.065 0.406
8 1535.832 (i)-6.04 34.35| (InB nf)-40.38 0.067 0.220
g 1537.432 (i)-11.91 26.46| (InB nf)-38.36 0.082 0.201
10 1338.209 (1)-9.80 16.06| (InB nf)-25.87 0.061 0.483
1 1538.967 (i)-6.10 24.13| (InB nf)-30.23 0.058 0.168
12 1540.574 (i)-6.57 21.05| (InB nf)-27.62 0.062 0.1%8
13 1542.172 (i)-8.20 21.05| (InB nf)-30.25 0.056 0.151
14 1542.932 ()-10.34 20.34 | (InB nf)-30.68 0.060 0.243
15 1544.576 (i)-10.00 19.24 | (InB nf)-29.24 0.062 0.381
16 1546.158 (i)-8.20 30.84 | (InB nf)-39.04 0.083 0.214
17 1346.924 (1)-6.92 33.81| (InB nf40.74 0.05% 0.163
18 1547.730 (i)-2.09 30.28| (InB nf)-39.37 0.061 0.217
18 1548.532 (i)-10.70 20.94 | (InB nf)-31.64 0.062 0.277
20 1549.333 (1)-6.79 34.12| (InB nf)-40.91 0.087 0.217
21 1550.132 (i}-10.73 20.33| (InB nf)-31.06 0.065 0.353
22 1550.948 (i)-10.56 21.17| (InB nf)-31.73 0.062 0.280
23 1551.742 (i)-6.67 34.30 | (InB nf)-40.97 0.083 0.208
24 1552.536 ()-6.21 3440 (InB nf)-40.60 0.064 0.215
25 1553.308 (i)-8.91 24.03 | (InB nf)-32.94 0.058 0.171
]26 1554.169 (-11.45 27.90| (InB nf)-39.35 0.058 | 0.163
< I
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Viewing WDM Graph in Full-Screen Mode

To change
channels —

308

The full-screen mode allows you to see the WDM graph, including the

markers, using the whole screen of your unit. It also displays three lines of
results.

If you have only an active trace, the results show three channels. If you
have an active trace and a reference channel, you will see the results for
one channel.

To display the trace in full-screen mode:
Use the ’E“ button located on the upper right-hand section of the graph.

7+: H o] u I'I'I'I'I.I.I.I.lllll.l.l .I.llllll L]

26 29 32 35 37

36

k] E

Fm

dem
) | 4
o

£=4

i

ol
A

T T T T
1520 1530 1540 1550 1560

REW [nm) | __ 0.065 | B [ o - oF: -] =R ok - oF: -]
% Ch.# A(nm)  Power (dBm) OSNR(dB) Noise (dBm) BW 3.00 dB (nm) BW 20.00 dB (nm) < To view other
1 sy ()1572 3250 (In8nf)4823 0.066 0203 Lt channel
2 | 1532.664 (i)- 1844 3032 (nB nf]-48 76 0.055 0.199 =
3 1534.262 (i)-17.69 31.30/| (InB nf)-49.00 0.066 0.198 results
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Using Zoom Controls

Using Zoom Controls

Use the zoom controls to change the scale of the trace display.

You can zoom in on or out of the graph using the corresponding buttons or
let the application automatically adjust the zoom on the currently selected
peak from the results table.

You can quickly zoom in on or out of a selected peak.
You can also return to the original graph value.

The application provides an automatic zoom on peak feature. When this
feature is activated and you press on a row in the peak results grid, the
graph will zoom and tab to show that peak covering 33 % of the graph
canvas. By default, this option is deactivated.

Note: You cannot select channels on the graph when the markers are displayed.

K— Selection mode

™M — Move view area

% Zoom in on the defined area

. —— Full view
O Zoom in

Zoom out

5.
H

»=<____Auto zoom on peak
At

Note: You can only move the markers with the IE button.
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Using Zoom Controls

To view specific portions of the graph:

» You can define which portion of the graph will be visible by pressing
E and dragging the graph with the stylus or your finger.

» You can also zoom in on a specific area by pressing and defining
the zoom area with the stylus or your finger (a rectangle with dotted
lines will appear to help you define the area). Once you release the
stylus, the application automatically zooms in on the graph.

» You can zoom in or out on the center of the portion of the graph that is
displayed by using, respectively, or ‘E The application
automatically adjusts the zoom by 50 % and 100 % respectively.

To automatically zoom in on the selected peak:

Select the peak on the graph or in the table results and press J

To revert to the complete graph view:

Press “:
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Managing Markers

Managing Markers

Note:

Note:

Note:

You can use markers to perform manual measurements and verification
directly on the trace. All test modes feature two vertical markers and two
horizontal markers. The vertical markers are used to indicate the power
level on the trace at the wavelength or frequency it is positioned, and the
horizontal markers are used for indicating power at the level they are. You
can measure actual power and wavelength values of any point on the trace
using the vertical markers.

Horizontal markers will be displayed only if the markers are activated in
the Preferences tab of the related test mode.

Each marker is identified by a letter: A and B are for vertical markers, and C
and D for horizontal markers.

The application allows you to fix the distance between the markers. When
this feature is activated, while moving any one marker, both markers will
move at the same rate and distance.

Markers A and B in the marker toolbar act as toggle buttons to enable
selection. When a marker is activated, the color of the button changes to
orange and the selected marker displays a double arrow at the base of the
marker in the graph tab, which means that the marker can be moved.

At this point, if you select the other vertical marker in the graph tab, the
selection of the toggle switches to this marker. However, if you select the
other marker button from the marker toolbar, both markers will be
selected and the distance between both will be locked.

If you select a vertical marker while the horizontal markers are active, the
selection will toggle to the other type of marker and vice versa.

If you zoom into the graph, or pan within it, the markers remain in their set
positions.
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You can also use the automated marker positioning to place the markers
around a specific channel peak. The positions are set from the results grid,
according to the following by default:

» A: set at the peak wavelength “A Peak(nm)” or frequency “f
peak(Thz)”.

» B: set at the wavelength/frequency which corresponds to a 3 dB drop
from the peak maximum power (Signal power “p” without subtracting
the noise).

» C:set at the peak power (A Peak).
» D: set at 3 dB below marker C.

If you move one of the markers, these new settings are kept for the next
use of the automated markers until you reset them or select another zoom
feature.

If the channel you select does not display a signal, the markers remain in
the position that they were before.

In the case of the WDM and Drift modes, the markers are placed on the
active trace. In the case of EDFA testing, the markers will be on the output
trace.

To display the marker toolbar:

_W Global Results

) 1533.789 EL705 | o 27817 A '

* PJAct. -40.34 “|ea - C 8.74 -45.74 oc -54.48
1] He H e bt oRdEORE ==

Bo1
] c_o11 C_ o021 4 7
0 o6 2 T 020 C_02: €02

D

T T T T T T T
1530 1535 1540 1545 1550 1555 1560

REW@Om)| oisi] [ESAm | Ak - oe -] e Ak - oe
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Managing Markers

To display the automated markers:

Press the | button. The focus will be done on the currently selected
channel in the Results tab.

To manually enter a marker position value:

1. If you have not done so already, press the ‘m button on the top
left-hand corner of the display to make the marker toolbar appear.

||| Graph al Results

Y 1533.789 561705 [ 5 | 27917 2

iﬁ PJAct. 4034 “|ga B .C 874 4574 || 54
1] He H et dFdEoge == ralales

LA
n—JDol02 c_on c otz c o1s €020 C_024 C_027 Open Save Fav.
| ClO06 | g - - q 021 026 G028

-10 - d_03t

b

D

T T T T T T T
1530 1535 1540 1545 1550 1555 1560 nm >
REW (am) | 0.051 =y - ae -] R ik - oe

n Trace Info.

Ch. # A (nm) Power (dBm) OSNR (dB) Noise (dBrn)  BW 3.00 dB (nm} BW 20.00 dB (nm)

| 1 1520579 (i)-4.50 20.53  (InB nf)-25.02 0.187

2 1530.341 (i)-8.91 29.52| (InB nf)-38.43 0.060 0.159
3 1531.113 (i)-9.07 23.06| (InBnf)-32.12 0.057 0.170
4 1531.925 (i)-10.29 19.68| (InB nf)-20.97 0.058 0.268
5 1532.704 ()-8.13 32.65 (InB nf)-40.78 0.059 0.160
6 1534.260 (i)-9.78 22.14| (InB nf)-31.91 0.055 0.168
7 1535.033 (i)-9.89 17.97 (InB nf)}-27.86 0.065 0.406

2. Setthe marker by entering precise values in the box corresponding to it
or by dragging it on-screen.

As markers A and B appear on the graph, the following values will be
displayed in the marker toolbar.

» power values corresponding to the wavelength position of both
markers (in the case of WDM, the active and reference values are
displayed; in the case of spectral transmittance and EDFA, the input
and output values are displayed).

» wavelength or frequency difference between the markers (A-B)

» power difference in dB between the markers
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Note:

Note:

» integrated power between the markers in dBm (when horizontal
markers are hidden)

» for WDM, spectral transmittance and EDFA modes, power difference
between the traces (active against reference or input against output)
for both markers in dB (when horizontal markers are hidden).

As markers C and D appear on the graph, the power difference between
the markers (C-D) related to the horizontal markers will be displayed in the
marker toolbar.

You can also move the markers directly on the graph tab. Drag the marker
to the desired area in the display. You will notice that the corresponding
box in the marker toolbar changes according to the marker’s position. If
you want to set a precise value for the marker, simply enter it in the box.

After using the zoom tools in the graph tab, you can only move the markers
again on the graph after deactivating the zoom. Pressing the arrow in the

zoom tools section will deactivate the zoom function.

Markers A and B cannot cross. Displacing a marker over the second one
will cause both markers to move together.
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Managing Trace Information

Note:

Note:

OSA

After acquiring a trace, you might want to view details about the
acquisition. The Trace Info. tab shows information related to acquisition
parameters and conditions. You can also edit information about the tested
fiber and job or add comments. This information is saved along with the
trace.

Trace information is available for both active and reference traces, but you
can edit only the trace information pertaining to the active trace.

If you want to apply the settings of the Trace Identification window to the
Preferences tab, select the Use as template option and press OK.

To view trace information parameters:

1. From the main window, select the Trace Info. tab.

Channel History @ Mode
Acquisition type: Single =

Number of scans: 1

Spectral range start: 1535.000 nm E

Spectral range stop: 1575.000 nm

User calbration: Factory M

Calibration date: 9/17/2009

Acquisition start time: 11/12/2009 7:55:04 AM

Acquisition stop time: 11/12/2009 12:55:04 PM - | Trace Identification...

2. For some test types (WDM if there is a reference trace, spectral
transmittance and EDFA), select which trace you want to view.

oo (TS 2]
Acquisition type: Single k Show: Input Trace
Humber of scans: 1

Spectral range start: 1542.000 nm =

Spectral range stop: 1552.000 nm

User calibration: Factory I

Calbration date: 5/22/2009

Acquisition start time: 6/18/2000 11:56:56 AM 3
Acquisition stop time: 6/18/2008 11:58:40 AM - ‘ Trace Identfication...
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To edit general information:
1. From the main window, select the Trace Info. tab.

2. Press Trace Identification.

Acquisition type: Single ~ | Show: Input Trace
Humber of scans: 1 B
Spectral range start: 1542.000 nm =
Spectral range stop: 1552.000 nm
User calibration: Factory -
Calibration date: 5/22/2009
Acquisition start time: 6/18/2009 11:56:56 AM
Acauisition stop time: 5/18/2009 11:58:40 AM T callepilicatiop
APEARID AR AR

Note: Trace identification is not available for the WDM reference trace.

3. Select the General tab.

[EWEENY Information | Comments

Job 1D: 10B-123
Cable ID: CB_0003
Fiber ID:

Customer: Customer
Company: EXFO
Operator:

Maintenance reason:

O]

4. Edit the general information as required.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the General tab.
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Managing Trace Information

To edit trace information:
1. From the main window, select the Trace Info. tab.

2. Press Trace Identification.

14f

Acquisition iTr‘a(e lnfu..f

Acquisition type: Single B Show: Input Trace -
Humber of scans: 1

Spectral range start: 1542.000 nm =

Spectral range stop: 1552.000 nm

User calibration: Factory I

Calbration date: 5/22/2009

Acquisition start time: 6/18/2009 11:56:56 AM 3

Acquisition stop time: 6/18/2009 11:58:40 AM | Trace Identification...

3. Select the Information tab.

Information

Systern and link information
Link 1D:

Orientation: Northbound [ "I

System:

Lacation information

Network element: Transmitter I "i
Test point: Input [ vi
Description:

Restore Defaults
D C—

4. Edit the information as required.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Restore Defaults to remove all the changes and apply the default
values.
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Managing Trace Information

To edit comments:

1.

From the main window, select the Trace Info. tab.

2. Press Trace Identification.

Acquisition type: Single
Humber of scans: 1

Spectral range start: 1542.000 nm
Spectral range stop: 1552.000 nm
User calibration: Factory
Calbration date: 5/22/2009

Acquisition start time:
Acquisition stop time:

6/18/2009 11:56:36 AM
6/18/2009 11:58:40 AM <

» | Show:

Input Trace

3. Select the Comments tab.

Sample OSA trace showing 2 single saturated peak.

Clear

@ D Use as template

Trace Identification...

4. Edit comments in the Comments window for the current trace.

5. Press OKto save the changes and close the window, or press Cancel to
exit without saving.

Press Clear to clear all the changes made in the Comments tab.
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Note:

Managing Results

Generating Reports

After performing any acquisition, you can generate a report for the current
acquisition and save it in .html, PDF or .txt format depending on the
supported file type for your test mode. The report file will include trace
information, acquisition conditions and other results and details specific to

each test mode.

Empty channels that are shown on screen are included in the report files.

The .txt format report type is only available for the WDM and Drift modes.

To generate a report:
1. From the Main Menu, select File.

2. Press Report.

T v o R e e e e e e e Ta" e e " @ 'J-‘
M 1
-10 20 2 32
23 g 17 3 6 29 35363&
20 %
307 It
- | i i | ‘ N I
-40 |
£
@
= 50
b
609 +
&
2] @
5
T T T T —
1520 1530 1540 1550 1560 nm |
k
RBW (nm) 0.065 E=aa ok - AP: -] [E=Ref [ Ak - bR =
Acquisitio Trace Info. @ ﬁ
Ch. # A{nm)  Power (dBm) OSNR(dB)  Moie (dBm) BW 3.00 dB (nm) BW 20.00 dB (nm) k|
1S3z ()1572 3252 (n8nf)4823 0060 0.203 B
2 | 1532.664 ()-18.44 30.32| (InB nf}48.76 0.066 0.199
3 | 1534.262 ()-17.69 31.30] (In8 nf49.00 0.066 0.198
4 | 1533.818 ()-18.33 30.61| (InB nf)-48.94 0.066 0.199
5 | 1537.002 ()-21.54 25.21| (InB nf)46.75 0.060 0.172
6 | 1537.402 ()-23.22 23.41| (InB nf)46.62 0.063 0.186
7 | 1537.797 ()-20.91 25.77| (InB nf)46.68 0.060 0.170 -

3. Inthe Save As window, enter a file name.
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4. From the Save as type list, select the format for your report.

M 22 E-

Savein: | (B Desktop
\ [y Documents
L 23 18 My Computer
My Recent | [M@My Network Places
Documents | |2)054 Offine

() Traces

My Documents

My Computer

.‘g Fores Drft Measurement WDM System ]
My Network | Saveastpe: | DETTR] =

Press Save. The report will be added to the Reports folder. You can
change the location where you want to save the report as desired.
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14 Maintenance

To help ensure long, trouble-free operation:

>

>

oo mm 00

Always inspect fiber-optic connectors before using them and clean
them if necessary.

Keep the unit free of dust.

Clean the unit casing and front panel with a cloth slightly dampened
with water.

Store unit at room temperature in a clean and dry area. Keep the unit
out of direct sunlight.

Avoid high humidity or significant temperature fluctuations.
Avoid unnecessary shocks and vibrations.

If any liquids are spilled on or into the unit, turn off the power
immediately, disconnect from any external power source, remove the
batteries and let the unit dry completely.

WARNING

E The use of controls, adjustments and procedures other than those
specified herein may result in exposure to hazardous situations or
impair the protection provided by this unit.

Cleaning EUI Connectors

Regular cleaning of EUI connectors will help maintain optimum
performance. There is no need to disassemble the unit.

IMPORTANT

u If any damage occurs to internal connectors, the module casing will
have to be opened and a new calibration will be required.

OSA
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Cleaning EUI Connectors

WARNING

Looking into the optical connector while the light source is active
WILL result in permanent eye damage. EXFO strongly recommends
to TURN OFF the unit before proceeding with the cleaning
procedure.

To clean EUI connectors:

1. Remove the EUI from the instrument to expose the connector
baseplate and ferrule.

Turn

Push & . Pull
2. Moisten a 2.5 mm cleaning tip with one drop of isopropyl alcohol

(alcohol may leave traces if used abundantly).

3. Slowly insert the cleaning tip into the EUI adapter until it comes out on
the other side (a slow clockwise rotating movement may help).

4. Gently turn the cleaning tip one full turn, then continue to turn as you
withdraw it.

5. Repeat steps 3 to 4 with a dry cleaning tip.

Note: Make sure you don’t touch the soft end of the cleaning tip.
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6. Clean the ferrule in the connector port as follows:

6a. Deposit one drop of isopropyl alcohol on a lint-free wiping cloth.

IMPORTANT

Isopropyl alcohol may leave residues if used abundantly or left to
evaporate (about 10 seconds).

Avoid contact between the tip of the bottle and the wiping cloth,
and dry the surface quickly.

6b. Gently wipe the connector and ferrule.

6¢c. With a dry lint-free wiping cloth, gently wipe the same surfaces to
ensure that the connector and ferrule are perfectly dry.

6d. Verify connector surface with a portable fiber-optic microscope
(for example, EXFO’s FOMS) or fiber inspection probe (for
example, EXFO'’s FIP).

Put the EUI back onto the instrument (push and turn clockwise).

Throw out cleaning tips and wiping cloths after one use.
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Recalibrating the Unit

EXFO manufacturing and service center calibrations are based on the
ISO/IEC 17025 standard (General Requiremnents for the Competence of
Testing and Calibration Laboratories). This standard states that calibration
documents must not contain a calibration interval and that the user is
responsible for determining the re-calibration date according to the actual
use of the instrument.

The validity of specifications depends on operating conditions. For
example, the calibration validity period can be longer or shorter depending
on the intensity of use, environmental conditions and unit maintenance, as
well as the specific requirements for your application. All of these elements
must be taken into consideration when determining the appropriate
calibration interval of this particular EXFO unit.

Under normal use, the recommended interval for your FTB-5240S/S-P
Optical Spectrum Analyzer is: one year.

For newly delivered units, EXFO has determined that the storage of this
product for up to six months between calibration and shipment does not
affect its performance (EXFO Policy PL-03).
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Maintenance
Recycling and Disposal (Applies to European Union Only)

To help you with calibration follow-up, EXFO provides a special calibration
label that complies with the ISO/IEC 17025 standard and indicates the unit
calibration date and provides space to indicate the due date. Unless you
have already established a specific calibration interval based on your own
empirical data and requirements, EXFO would recommend that the next
calibration date be established according to the following equation:

Next calibration date = Date of first usage (if less than six months
after the calibration date) + Recommended calibration period (one
year)

To ensure that your unit conforms to the published specifications,
calibration may be carried out at an EXFO service center or, depending on
the product, at one of EXFO'’s certified service centers. Calibrations at
EXFO are performed using standards traceable to national metrology
institutes.

You may have purchased a FlexCare plan that covers calibrations. See the
Service and Repairs section of this user documentation for more
information on how to contact the service centers and to see if your plan
qualifies.

Recycling and Disposal
(Applies to European Union Only)

For complete recycling/disposal information as per European Directive
WEEE 2012/19/UE, visit the EXFO Web site at www.exfo.com/recycle.
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15 Troubleshooting

Viewing Online Documentation

An online version of the FTB-5240S/S-P Optical Spectrum Analyzer user
guide is available at all times from the application.

Note: You will also find a printable PDF version on your installation DVD.

To access online help:
At the bottom of the Main Menu, tap .

Drift Settmgsf Channel History

Delay: 0 Second - Drift file name: 1529-1566_Single_1
Sampling: 1 Minute - Drift file folder location:
Duration: 5 Hour - C:\Users\isasaul\Documents\0SAY

Historical traces: Dan't keep any traces
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Contacting the Technical Support Group

To obtain after-sales service or technical support for this product, contact
EXFO at one of the following numbers. The Technical Support Group is
available to take your calls from Monday to Friday, 8:00 a.m. to 7:00 p.m.
(Eastern Time in North America).

Technical Support Group

400 Godin Avenue 1 866 683-0155 (USA and Canada)
Quebec (Quebec) GIM 2K2 Tel.: 1 418 683-5498
CANADA Fax: 1 418 683-9224

support@exfo.com

For detailed information about technical support, and for a list of other
worldwide locations, visit the EXFO Web site at www.exfo.com.

If you have comments or suggestions about this user documentation, you
can send them to customer.feedback.manual@exfo.com.

To accelerate the process, please have information such as the name and
the serial number (see the product identification label), as well as a
description of your problem, close at hand.

You may also be requested to provide software and module version
numbers. This information, as well as technical support contact
information, can be found in the About window.

FTB-5240S/S-P
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Troubleshooting
Contacting the Technical Support Group

To view the information about the product:
From the Main Menu, press .

WDM measurement instructions

0] 1-Selectthe acquisition parameters

2- Add channels in Analysis Setup or use Favorites
3- Start an acquisition

20 #-Save results and trace to file

-100 T T T T T T
1250 1300 1350 1400 1450 1500 1550

Acquisition
Type:  Single [] count:

Wavelength range

Start: 1526.000 nm Stop: 1567.000 nm

-

! g )
[ E— R W o

B 83%

117/2013 10:33 AM
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Troubleshooting

Transportation

Transportation

Maintain a temperature range within specifications when transporting the
unit. Transportation damage can occur from improper handling. The
following steps are recommended to minimize the possibility of damage:

» Pack the unit in its original packing material when shipping.
» Avoid high humidity or large temperature fluctuations.
» Keep the unit out of direct sunlight.

» Avoid unnecessary shocks and vibrations.

IMPORTANT

Keep this information close at hand, as it contains important details

u about your product.

CAUTION

» Always use the GP-10-055 case when transporting the
FTB-5240S module. EXFO does not recommend transporting the
modules in a platform and/or in a case other than the one
designed for your specific module.

» Handle the case with care when transporting the module.

» Please follow these guidelines. Modules damaged from rough
handling during transport or shipment are not covered by any
EXFO warranty.
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Troubleshooting
Transportation

The following image show the GP-10-055 case with the module inside.

odule
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16 Warranty

OSA

General Information

EXFO Inc. (EXFO) warrants this equipment against defects in material and
workmanship for a period of one year from the date of original shipment.
EXFO also warrants that this equipment will meet applicable specifications
under normal use.

During the warranty period, EXFO will, at its discretion, repair, replace,

or issue credit for any defective product, as well as verify and adjust the
product free of charge should the equipment need to be repaired or if the
original calibration is erroneous. If the equipment is sent back for
verification of calibration during the warranty period and found to meet all
published specifications, EXFO will charge standard calibration fees.

IMPORTANT

The warranty can become null and void if:

>

>

>
>

unit has been tampered with, repaired, or worked upon by
unauthorized individuals or non-EXFO personnel.

warranty sticker has been removed.

case screws, other than those specified in this guide, have been
removed.

case has been opened, other than as explained in this guide.
unit serial number has been altered, erased, or removed.

unit has been misused, neglected, or damaged by accident.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES EXPRESSED,
IMPLIED, OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL EXFO BE LIABLE FOR
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.
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Warranty
Liability

Liability
EXFO shall not be liable for damages resulting from the use of the product,
nor shall be responsible for any failure in the performance of other items to

which the product is connected or the operation of any system of which
the product may be a part.

EXFO shall not be liable for damages resulting from improper usage or
unauthorized modification of the product, its accompanying accessories
and software.
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Warranty

Exclusions

Exclusions

EXFO reserves the right to make changes in the design or construction of
any of its products at any time without incurring obligation to make any
changes whatsoever on units purchased. Accessories, including but not
limited to fuses, pilot lamps, batteries and universal interfaces (EUI) used
with EXFO products are not covered by this warranty.

This warranty excludes failure resulting from: improper use or installation,
normal wear and tear, accident, abuse, neglect, fire, water, lightning or
other acts of nature, causes external to the product or other factors beyond
the control of EXFO.

IMPORTANT

In the case of products equipped with optical connectors, EXFO will
charge a fee for replacing connectors that were damaged due to
misuse or bad cleaning.

Certification

EXFO certifies that this equipment met its published specifications at the
time of shipment from the factory.
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Warranty

Service and Repairs

Service and Repairs

EXFO commits to providing product service and repair for five years
following the date of purchase.

To send any equipment for service or repair:

1. Call one of EXFO’s authorized service centers (see EXFO Service
Centers Worldwide on page 337). Support personnel will determine if
the equipment requires service, repair, or calibration.

2. If equipment must be returned to EXFO or an authorized service
center, support personnel will issue a Return Merchandise
Authorization (RMA) number and provide an address for return.

If possible, back up your data before sending the unit for repair.

Pack the equipment in its original shipping material. Be sure to include
a statement or report fully detailing the defect and the conditions under
which it was observed.

5. Return the equipment, prepaid, to the address given to you by support
personnel. Be sure to write the RMA number on the shipping slip. EXFO
will refuse and return any package that does not bear an RMA number.

Note: A test setup fee will apply to any returned unit that, after test, is found to

336

meet the applicable specifications.

After repair, the equipment will be returned with a repair report. If the
equipment is not under warranty, you will be invoiced for the cost
appearing on this report. EXFO will pay return-to-customer shipping costs
for equipment under warranty. Shipping insurance is at your expense.

Routine recalibration is not included in any of the warranty plans. Since
calibrations/verifications are not covered by the basic or extended
warranties, you may elect to purchase FlexCare Calibration/Verification
Packages for a definite period of time. Contact an authorized service center
(see EXFO Service Centers Worldwide on page 337).
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Warranty
EXFO Service Centers Worldwide

EXFO Service Centers Worldwide

If your product requires servicing, contact your nearest authorized service

center.

EXFO Headquarters Service Center
400 Godin Avenue

Quebec (Quebec) GIM 2K2
CANADA

EXFO Europe Service Center
Winchester House, School Lane
Chandlers Ford, Hampshire S053 4DG
ENGLAND

EXFO Telecom Equipment
(Shenzhen) Ltd.

3rd Floor, Building 10,

Yu Sheng Industrial Park (Gu Shu
Crossing), No. 467,

National Highway 107,

Xixiang, Bao An District,
Shenzhen, China, 518126

1 866 683-0155 (USA and Canada)
Tel.: 1 418 683-5498
Fax: 1 418 683-9224
support@exfo.com

Tel.: +44 2380 246800
Fax: +44 2380 246801
support.europe@exfo.com

Tel: +86 (755) 2955 3100
Fax: +86 (755) 2955 3101
support.asia@exfo.com
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A Technical Specifications

IMPORTANT

The following technical specifications can change without notice.
The information presented in this section is provided as a reference
only. To obtain this product’s most recent technical specifications,
visit the EXFO Web site at www.exfo.com.

OSA

SPECTRAL MEASUREMENT
FTB-5240S and FTB-5240S-P FTB-5240BP
Wavelength range (nm) 1250 to 1650 1250 to 1650
Wavelength uncertainty (nm)® +0.05 +0.03
+0.01¢¢ +0.01¢¢
Reference Internal ® Internal
Resolution bandwidth (FWHM) (nm) 0.065"¢ 0.033%¢
Wavelength linearity (nm) £0.015¢ £0.015¢
Wavelength repeatability 20 (nm) +0.003¢ +0.0029
POWER MEASUREMENT
FTB-5240S and FTB-5240S-P FTB-5240BP HPW Option
Dynamic range (dBm) (per channel) ® -80"to+18 -80"to +18 -70"to +23
Maximum total safe power (dBm) +23 +23 +29
Absolute power uncertainty (dB) ' +0.5 +0.5 +0.5
Power repeatability 20 (dB) ¢ +0.05 +0.04 +0.05

OPTICAL MEASUREMENT

FTB-5240S and FTB-5240S-P

Optical rejection ratio at 1550 nm (dB)

at 0.2 nm (25 GHz) 35 (40 typical)

at 0.4 nm (50 GHz) 45 (50 typical)
Channel spacing 25 to 200 GHz CWDM
PDL at 1550 nm (dB) +0.08¢
ORL (dB) =40

Measurement time (s) ¢/

(includes scanning, analysis and display) < (i i ATSEER HETm)

FTB-5240BP HPW Option

45 (50 typical) 35 (40 typical)

50 (55 typical) 45 (50 typical)

12.5 to 200 GHz CWDM 25 to 200 GHz CWDM
+0.06¢

=40

<1 (with the FTB-500 Platform)
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Technical Specifications

IN-BAND OSNR MEASUREMENT X

FTB-5240S-P only FTB-5240BP

OSNR dynamic range (dB) >35! >35'
OSNR measurement uncertainty (dB) +0.5™ +0.5™
Repeatability (dB) +0.2" SO
Data signals Up to 100 Gbit/s° Up to 100 Gbit/s°

i i
mﬁs:rezmsec':ntrmz,(z)na\ysis and display) O (it ) B i )
Analysis modes 'WDM, EDFA, drift, spectral transmittance, DFB, BP 'WDM, EDFA, drift, spectral transmittance, DFB

Notes

a. All specifications are for a temperature of 23 °C + 2 °C with an FC/UPC connector unless otherwise specified, after warm-up.
From 1520 to 1610 nm.

After user calibration in the same test session within 10 nm from each calibration point.

L

Typical.
Integrated and
Full width at half maximum.

Over one minute in continuous acquisition mode.
With averaging.

At 1550 nm, ~10 dBm input.

45 nm span, full resolution, 20 peak analysis.

7@ ~o0 oo

k. In-band OSNR measurement performed with 64 scans.
I For an optical noise level of > ~60 dBm.

m. With PMD <15 ps and no crosstalk, uncertainty specification is valid for OSNR = 25 dB. With PMD <15 ps and crosstalk, uncertainty specification is valid for OSNR = 20 dB.
n. Repeatability specification is valid for OSNR = 25 dB.

o. Except for pol-mux and fast polarization scrambled signals.

GENERAL SPECIFICATIONS

Temperature

operating 0 °C to 40 °C (32 °F to 104 °F)

storage —20 °C to 50 °C (-4 °F to 120 °F)
Relative humidity 0 % to 95 % noncondensing
Battery life (hours) 5 (with the FTB-500 Platform)
Connectors El (EXFO UPC Universal Interface)

EA (EXFO APC Universal Interface)

Size (Hx W x D) FTB-5240S module 96 mm x 51 mm x 260 mm (3 % in x 2 in x 10 Va in)

FTB-5240BP module 96 mm x 76 mm x 260 mm (3 3% in x 3 in x 10 Y4 in)
Weight FTB-5240S module 1.5 kg (3.3 Ib)

FTB-5240BP module 1.7 kg (3.8 Ib)
SELECTION GUIDE

DWDM DWDM ROADM + 40 Gbit/s

OSA Module cwom (100 GHz spacing) (50 GHz spacing) network
FTB-5240S8 X X X
FTB-5240S8-P X X X
FTB-5240BP X X X
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B Formulas Used with Your
Optical Spectrum Analyzer

The following formulas are used in the various tests available with your
OSA module.

EDFA Noise Figure Calculation

The EDFA noise figure is calculated using the following equation:

P -GP

. ASE SSE |, 1
= 2 9o

EDFA noise figure GhvB G

Where
Pasg is the power of the spontaneous emission amplified by the EDFA,
PgsE is the power of the spontaneous emission of the source,
G is the gain at this channel’s wavelength,
h is Plank’s constant (6,6256 x 1034 J - ),
v is the frequency of the channel, and

B is the noise equivalent bandwidth, as calibrated at this channel’s
wavelength.
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Formulas Used with Your Optical Spectrum Analyzer

Central Wavelength Calculation (Spectral Transmittance)

Central Wavelength Calculation (Spectral
Transmittance)

The central wavelength is calculated using the following equation:

A+ AL
2

Where
a is the central wavelength,

AR is the wavelength on the right at which the power is 3 dB below the
power at the nominal wavelength, and

AL iIs the wavelength on the left at which the power is 3 dB below the
power at the nominal wavelength.
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OSA

Formulas Used with Your Optical Spectrum Analyzer
Bandwidth Calculation (Spectral Transmittance)

Bandwidth Calculation (Spectral
Transmittance)

Bandwidth is calculated using the following equation:

b = 2*Min{(Ay—Axgprer)> (AxdBRight ~ M)}

Where
b is the bandwidth at X dB,
Ap Is the nominal wavelength,

AxdBLeft 1S the wavelength on the left at which the power is X dB below
the power at the nominal wavelength.

A xdbRight is the wavelength on the right at which the power is X dB
below the power at the nominal wavelength.
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Index
A
acquisition
averaging....... 86, 131, 160, 173, 195, 232
i-inband ..o 86
INbANd ..eoeeeiii 86
real-time................ 86, 160, 173, 195, 232
single............. 86, 131, 160, 173, 195, 232
YD o 39, 161
activating
default channel...
thresholds.......ccooecciiiiiieeiiie,
adjacent channel isolation.............ccuuee.e... 297
after-sales service ......ccccovveeiiiiiecieen. 328
analysis parameters
drift
WDM
analysis setup
discover feature 239
importing ...............
application, starting
average
AN Lo 305
OSNR e 73
signal power
signal power, input..........ccccceeeiiiennnns 304
signal power, output.........ccccceeeeennnee 304
averaging
ACQUISITION e 131
acquisition type.............. 86, 173, 195, 232
B
bandwidth

OSA

Index

CabIE ID oo 39
calculation

bandwidth .......c..ccoviiiiini

central wavelength ...

EDFA noise figure.........cocovvveniienneenn.
carrier leakage ........ccoocveeiriiiiiiiiiee e
caution

of personal hazard............ccocevvvieeeinnnn. 6

of product hazard...........cccccovveeiiiiiinnnnee. 6
center

frequency......... 58,77, 106, 214, 289, 293

wavelength ...... 58,77, 106, 214, 289, 293
central

OFFSEt v 290

wavelength calculation ....
certification information.............ccocceeeiienneen, vi
channel

adjacent isolation...........cccovcieeinniiene 297

center, wavelength or frequency .. 80, 125,

226

count, empty

definition ..................

GAIN (e

increment value ........cccccevveeiiiciiiieeenn.

increment value, name

spacing .

spectral peak........ccoeviiiiiiiiii

total power.......ccccceviiiiiceeee

width ............... 65, 80, 112, 126, 221, 226
channel characteristics

carved NOISE........cccvveeeeee e et 272

POI-MUX e 272
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Index

cleaning

EUI connectors

fiberends ......oeveeieiiiinnnn.

front panel .......coooiiiini
clearing
default channel..........ccccevvvevviivvieiiinnns

comments, entering
connectors, cleaning

conventions, safety .......cccccceeeiiiiiici e 6
current
drift value ........cvvevvveeiieiiieiiieiiieiieeinannns 282
OUtPUL POWET ..cevviiiiiiiiiieeiiie e 214
CUStOMEr SEIVICE....cvvveiieee e, 336
customized drift measurement ................. 138
customizing
Arift results .......uvvvvvevveeiiiiiiieeiieereeiieanns 105
EDFA results........couvveeeeeiieieieieeeeeeeeeees 213
WDM results.......cccceveunnneneneeinnnnnns 57
D
dashboard, WDM Investigator .................. 271
default
channel, activating ................ 64, 111, 220
thresholds........coooeeieiiiiiiiiece 74
definition, channel .............ccccoeeeeeiiiiniinnne. 192
deleting
test configuration...........ccoceiiiis

description of location
detected modes power
detecting module..........cccoociiiiiiiiiinieeen.
detection level, peak ...................
deviation
spectral center of mass........ccccccveeeenneen. 59
spectral peak
wavelength......................
DFB MOAE ...evvieiieeeeiiiiiieeee e
discover feature........occveeviiieeniiieni e
display parameter .......cccocooeeiniieiiiiinen, 50

346

distance
channel

parameters
preferences
time for minimum value ...................... 282

E
EDFA
analysis parameters.........cccccueeeriineeenne 215
MOAE e ..199
noise figure......ccccceveveeeviieeenn. ...215
noise figure calculation .
preferences .........ccoceeeiiieiiie e 201
electrical offsets, nulling..........cccoceriennnnen. 23
element, network .........c.oevvveeeeeenns
empty channel count
end range......ccceeeeeeeeeiiiiee e
entering comments ........cccceeeeeriiieennn.
equipment returns.........cccceeeeeeiiniiieeeeeeenns
error factor, gaussian fit.........ccccccenieenns 293
EUI
baseplate .......cccceevviii
connector adapter ..................
dUst CAP veveeeeeeeee e,
EUI connectors, cleaning
EXFO universal interface. see EUI

Fabry-Perot
MOAE .o
mode spacing .
preferences .........ccoceeeiiiiiiiie e,

fail threshold limits.........ccccccceeriiiiennnnnn. 119

fiber ends, cleaning ..........ccccevveeeeiciee e, 17
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fifth order polynomial fit
files

MANAGING +oeeeiieee e e e e e e 242

o] 01=T o 110 Vo PSR 243

SAVING eeevieiieeeeeeieeeiee e e e e sbeee e e e e e 242
fit

fifth order polynomial.................... 67,114

WIAEN .o 294

.o ] o [T 67,114
flatness

Lo - 11 [P URRR 304

input signal power.........ccccuvveeviivieennns 304

OSNR e 73

output signal power .........cccceeviiieennns 304

signal POWEr .......cceeiiiiiiieiie e 73
frequency

center .....ooevveieennnn.

central ....ooveeiii

channel center....

peak mode..........

(T o =SSR

front panel, cleaning
FWHM ...,

gain

help. see online user guide

OSA

Index

|

ID prefix linK .....oeeeecieee e 96
identification label............cccooevveiiiiiiiennnnn. 328
i-inband method...........ccooeiiiiiiiiiicic, 86
impairments

carrier leakage .......cccocvevriieniieiieeie 273

interchannel crosstalk...........ccceeeeeeennn. 273

non linear depolarization..................... 273

PMD pulse spreading ............cocvvveeennn. 273
importing analysis setup
inband method............cceeeeiiiiiiiiiiinnnn.
increment

channel value..............couuu....

starting value, link ID ..., 167
information

link and location .................o.......... 45,180

system under test................... 96, 181, 204
input

power offset
signal power

signal power average..........ccccceeeeeenn. 304
signal power flatness ...........cccceevviveenne 304
value position ........ccccevveeeiiiiieeniiieenns 313
wavelength, offset........cccccoieeniinnne 222
inserting @a module ...........ccoooiiiiiiiniiiens 9
integrated power........ccccceevviiiiienneenn. 65, 112
interchannel crosstalk..........ccccccceeiinnnnneee. 273
ITU grid ..o, 65, 112, 221
L
label, identification.........cccoooviiivviiiiennnnns 328
left
SMSR L 289
stopband ..o 290
level
detection, peak.......ccccceeeeiiciiiinieeeenns 222
NOISE .eeeeeeeeeeiieiieeeeeeeeeeeeee e e e e e s enneeeeeeeeeas 77
levels of information...........cccceevvieeeinnnn. 273
link
ID ettt 39,153
information............ccccvveeeen. 45, 166, 180
347



Index

orientation..........ccceeeeenns 46, 96, 181, 204
prefiX........oo.... 46, 96, 153, 167, 181, 204
starting value.... 46, 81, 96, 126, 153, 167,
181, 204, 227
location
description................. 39, 47, 96, 181, 204
information ........................... 45, 166, 180

maintenance

EUI connectors........ccccoviiiiiiiiiiiieiinnn,

front panel ...

general information
managing

FESUITS .. 261

rACES s 242
MATKEIS . 311
maximum

drift value........cevvvvveiiieiiiiiiieeiiiiiaannns 282

time for drift....cccevriiiiiiiieeeee, 282
measurement

customized, drift ........cooovvviiiiiiiiiiiinn. 138

starting
minimum

time value, drift......ccooeevieiiiiiiieiieeen, 282

value during drift........ccccooviviiininennn, 282

Warm up period.......cccocceeeenvieeeniieeennnns 17
mode

Fabry-Perot
power, peak.......ccccceviiiiiiiiiiieee
] oF- [« [ o SRR
spectral transmittance

module
detection ....ooovvieeeee e 12
insertion
removal

348

mounting EUl connector adapter ................ 19
MTSM at 10 dB

name
channel.......ccccvveeeeiiiiiiceeee
PrefiX oo

network element...................

noise
(<=1 4 VL=To IS

curve calculation
figure, EDFA.......cccvveeiiieeee
OSNR ..
FEJION .ot
non linear depolarization ..............cc.oceeee. 273
nulling electrical offsets........ccccccceeeviinenne 23

offline application ........ccocceeiiiiine, 5
offset
CeNtral.....ovei i 290
INPUL POWET ...eviieiiiiieieee e 222
input wavelength..........cccccoviinnn. 222
nulling
output POWEr .....ceuviiiiiiiiiiiiiee e, 223
output wavelength ..., 223
POWEN ...t ....69, 116
wavelength .........cccooinis ....69, 116
online user guide.........occueeeeeeeeiiiiiiieeeeen, 327
opening files
other formats in WDM mode................ 246

WDM trace in DFB mode.........
WDM trace in EDFA mode .
WDM trace in FP mode...........c.coevuue....
WDM trace in STmode........coceeennnnnee.
OPTIONS .ottt
orientation, link........ccceeeee.
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OSA
description.......cooveeee i 1
OffliNe .., 5
typical applications...........cccoecuiieeniiiennnnns 3
OSNR ...ttt 58, 77, 106, 122
AVEIAGE ...ciiiiieie e et r e 73
distance .......ccoocveiieiniiiiee, 67,114
flatness ......oooviiiii e 73
[ (oYY 66, 113
resolution bandwidth .................c...ec. 68
output
power offset.......cccceevciiveiniiieeciiiee s 223
signal POWET .......ccevviiiiiieiiceeee e 214
signal power average............ccecveeneen. 304
signal power flatness............ccccevvenen. 304
value position ..........cccovieeeinieee e 313
wavelength offset.........cccccevevveeiiinnnn 223
P
parameters
display .....ooeriiiiiie 50
Arift e 107
general ..o 62
PASE ... 214
pass threshold limits ...............ccccvveeeeeennn. 119
PDF. see online user guide
peak
detection level ....................... 68, 115, 222
indicator......ccoeeeveviiiiiiennee, 264, 282, 302
mode frequency .......ccccveevvvieeeiiieeenns 294
MOdE POWES .....vviieeeeeiciiiieeeee e 293
mode wavelength..........ccccoceeviiniens 294
power signal........cccoccveieiniiiniienees 289
signal POWEr ........cceeviiiiiiiiiieeee 66, 113
PMD pulse spreading .......cccceevvivvieeeeennnn. 273
polyfit method .........c.ccceevvveiiiiieee, 67,114
position, worst case SMSR ....................... 290
post-processing application ...........ccccoevveeen. 5
power
detected modes..........ccceeeviiiiiiniiiinns 293
difference .....ccccovveve i, 313

OSA

Index

integrated ........ccccovniiieennnnn, 65, 112, 314
(oY 1Y) AP 69, 116
output, current ......cooeiiiii 214
PEAK. . 66, 113
signal ..o, 58, 65, 77, 106, 112, 122
1 (o) - N 293
total channel........ccooovvviiiviieeenns 66, 113
value of wavelength position................ 313
preferences
comments.............. 48, 154, 168, 182, 205
DFB oo 150
ATt 93
EDFA ..o, 201
Fabry-Perot ......ccccoeveiinieiiiieneceiee 164
general....cooceeeviieneennenn, 43, 93, 150, 164
information..........ccccvvveeeeeenns 45, 152, 180
ST e 178
WDM .o, 43
prefix
liNKID oo, 96, 167, 181, 204
NAME....ciiieeeeee e e e e 80, 126, 227
preparing OSA for a test........ccccevviveeriinennn. 17
product
identification label .............cccvveeeeinne 328
Specifications ........cccceevvveeeiiieeesiiieenns 339
PSSE oo 214
R
range
frequency ..o 39
] =] o TR 80, 125, 226
STOP oo 80, 125, 226
wavelength ... 39
real-time acquisition mode.. 86, 173, 195, 232
reference, channel ................oooeeiiei, 282
regioN, NOISE...ccceeiiiiieeieeeeeieiiiieeeeaeeans 67,114
removing a module ............occceiiiiiiiiiiiinees 9
report, generating .........ccccovceeeiiiineeeenn. 319
resolution bandwidth ........................ 115, 222
resolution bandwidth, OSNR ....................... 68
FESUITS ... e 57
349



Index

channels ...
customizing ........cccceeeeeeee.
global ......ccocviiiiie

VIEWING e
WDM investigator
return merchandise authorization (RMA) .. 336

right
SIMISR .t 289
stopband ... 290
RMS Width ..o 293
S
S 0ttt 214
safety
LoF- 11§ 4o o S
conventions
WarNING ceeveeeeeeeeeiiiieeeennn
saving traces .......ccccceevvvunnneen.
SCAN COUNt....ccuviiiiiiiiii e,
service and repairs........coeveveeeenvveeeiiieeenns
service centers.......cceeeeeeeeeeen.
setting up WDM mode
settings, general..........ccceeiiiiiiiiiiiieeeee 62
setup
ANAIYSIS ...
importing
shipping to EXFO ........eeeeiiiieiiiiieeiiieeeee 336
SIgNal POWET ... 66
AVEIAGE ... ciiiieiiie e e e eeee e e e e 73
calculation ........ccooceeviiiiiiiniecn, 65, 112
channel.......cccccccveeeeeineen, 58,77, 106, 122
Flatness ....ooovveeeeeeeeeeee e 73,304
INPUL .o 214
(o104 01U | TR RPTRRPPRRRN 214
01T | R 113, 289
signal to noise ratio 67,114

single acquisition mode86, 131, 173, 195, 232
SlOPe, GaIN ...eeiiiiiiie e 305

350

worst case position ..........ccccceeveeeennnnns 290
snap to ITU grid.......cccceeeeeeennes
softband, right ...
software packages
software. see application

spacing
channels.......ccooiiiiiieie s 226
Fabry-Perot mode .......ccccceevviiiineeneenn. 290
MOAE ittt 294
spacing,channels ...........ccccoiiiiinineenen, 126
specifications, product ...........ccccceeeeeeennes 339
spectral center of mass, deviation ....
spectral peak .........ooecueeiiiiieeiie e 59
spectral peak, deviation...........cccccceeeereiinnns 59
spectral transmittance
calculation ......cccoovviiniiiniie 342, 343
MOAE .o 177
SWapPPING tracesS......ccoevvvverreeeeriiinneeeen. 299
spontaneous emission POWET .................... 214
start range......ccooeeeiiiiiiiiiee e 80, 125, 226
starting measurement ........ccccccooiiiieeeeeennn. 237
starting value, link......... 81, 96, 126, 204, 227
Statuses ..o 275
stop range......ccooovvviiiiiiiin, 125, 226
stopband, left........occoiiiii 290
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NOTICE
B
CHINESE REGULATION ON RESTRICTION OF HAZARDOUS SUBSTANCES
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Indicates that this toxic or hazardous substance contained in all of the homogeneous
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