User Guide

FTB-5500B

PMD Analyzer for FTB-500

www.EXFO.com

Telecom Test and Measurement




Copyright © 2003-2009 EXFO Electro-Optical Engineering Inc. All rights
reserved. No part of this publication may be reproduced, stored in a
retrieval system or transmitted in any form, be it electronically,
mechanically, or by any other means such as photocopying, recording or
otherwise, without the prior written permission of EXFO Electro-Optical
Engineering Inc. (EXFO).

Information provided by EXFO is believed to be accurate and reliable.
However, no responsibility is assumed by EXFO for its use nor for any
infringements of patents or other rights of third parties that may result from
its use. No license is granted by implication or otherwise under any patent
rights of EXFO.

EXFO’s Commerce And Government Entities (CAGE) code under the North
Atlantic Treaty Organization (NATO) is 0L8C3.

The information contained in this publication is subject to change without
notice.

Trademarks

EXFQO'’s trademarks have been identified as such. However, the presence
or absence of such identification does not affect the legal status of any
trademark.

Units of Measurement

Units of measurement in this publication conform to SI standards and
practices.

Patents

The Polarization Mode Dispersion Analyzer is the subject of International
PCT application, publication number WO 2004/070341; EXFO’s Universal
Interface is protected by US patent 6,612,750.

Version number 4.0.1

FTB-5500B



Contents

Contents
Certification INFOrmMatioN ... e vi
1 Introducing the FTB-5500B Polarization Mode Dispersion Analyzer ......... 1
MAIN FEATUIES ...ttt ettt e et e e et e e s b e e e et b e e e s st e e e e sne e e e s aannees 1
)Y eI Te I A o] o] [Ter= 1T o LSS SP PRI 2
Basic Polarization Mode Dispersion TREOIY ........ccocuiiiiiiiiieiiiiee ittt 3
(@] 0 1V7=T 01 To] o TP U PR PPPPPPPTPPPN 6
2 Safety Information .........ccoiiimiiiimciini s ————— 7
3 Getting Started with Your Polarization Mode Dispersion Analyzer .......... 9
Inserting and Removing Test MOAUIES ..........oooiiiiiiiiiiiiee e 9
Starting the Polarization Mode Dispersion Analyzer Application ..........ccoccccviiiiiiiiiiiieennnnnn. 13
EXiting the APPlICation ......oooiiiiiii e e 17
4 Setting Up the Polarization Mode Dispersion Analyzer ..........cccceciiimmnnunns 19
Defining the Automatic Fiber Name Format ..........cccoooiiiiiiiiiiii e 19
Customizing PMD Value and Coefficient Thresholds ............ccoocieiiiiiiiniinir e, 20
Setting AcqUISItION PAarameters ............oioiiiiiiiiiiie e 24
Preparing for Multiple Acquisitions on a FIber .........ccccccviiiiii i 28
AVEraging MEASUIEMENTS ....coiiuieiiiieiee e i ittt ee e e e e e ettt e e e e e e st e eeeeeessannaeeeeeeeesansbaeeeeeeeeaannne 31
5 Operating the Polarization Mode Dispersion Analyzer .........ccccecivrmmeninnne. 33
Cleaning and Connecting Optical FIDErs ..........cccccoiiiiiiiiiiiii e 33
Installing the EXFO Universal Interface (EUI) .......occuiiiiiiiiiiiiiiiiie e 34
Setting Up Hardware for MeasuremMents .............cooiureiieeiiieniee st 36
ACGUINING TrACES .etteeeiitiee ettt ettt e ettt e e st e e et e e e e sttt e e sttt e e s aabe e e e s aane e e e aane e e s anbeeeeeannneeeannees 39
Performing @ NUll M@aSUIEMENT ........cccicuiieiiiiie et stee e eee e s e et e e s e e e snaeeeennneas a1
Viewing the INput POWEE LEVE| ....ccoiiiiiiiieeee et e 42

Polarization Mode Dispersion Analyzer iii



Contents

6

Managing ReSUlts ... s
CUStOMIZING Graph VIEW ..ot e st e e e e e e e e e e s s nnbee e e e e e ennnes
Viewing Acquisition Results and Information
Removing Unwanted Results
Viewing Statistics ........ccocviiiiiiiiiiiii e

Linking Distinct Fibers to a Single FIber ..o
Creating New Result Files with Selected FIbers .........cc..oiiiiiiiiiii e
Documenting RESUILS ......coovveiiiiiiiiiiieee e

Defining a Template for Test Information
Saving Results Files ........ccccoveiviiiiienieecee e,

Exporting Results and Graphs ..........eooiiiiiiiiiiiie e
Customizing Reports
Printing Data ...................
Closing Result Files ..........

Exporting PMD Files with the File Converter
Starting and Exiting the File Converter
Setting Export Parameters
EXPOItinG PIMID FIl@S ..ot

LY T4 = T T U o=
Cleaning Fixed Connectors
Cleaning EUI Connectors .....
Recalibrating the UNit ... e e e e e e anneeeee

Recycling and Disposal (Applies to European Union Only) .........cccccevviieeiiiiien e, 87

Troubleshooting ... s
SoIViNg COMMON ProbIEmS ........ooiiiiiiii et
Viewing Online DocUMENtation .........cccueiiiiiiiii i
Contacting the Technical Support Group
L 10 oo T o 7= 4o o T RPN

B0 T g T3 S

(Tt =1 ] Lo T 00 1= 1 To) s NP
[ o1 T PSPPSR
Exclusions
(@< {F =1 () o TN 97
SEIVICE @NG REPAITS ...ueiiiiiiiii ettt et et e e e s b b e e e s sb e e e s aabe e e e eane e e snneeeeannes 98
EXFO Service Centers WOrldWiIde .........ueeiiiiiiiieiiiie et e e e e e e s 99

Technical Specifications .........cciiiimiiiiic i e 101

FTB-5500B



Contents

B Using Third-Party Broadband Light Sources

........................................... 103
(@oT 00 o] I ETa Lol I @ (=] I PR 103
UNCertainty FOrMUIA .....oooiiiiiiiiiie ettt e e et e e e snbaee e streeennn 105

0T = 107

Polarization Mode Dispersion Analyzer



Certification Information

Certification Information

F.C.C. Information

Electronic test equipment is exempt from Part 15 compliance (FCC) in
the United States. However, compliance verification tests are
systematically performed on most EXFO equipment.

C€ Information

Electronic test equipment is subject to the EMC Directive in the European
Union. The EN61326 standard prescribes both emission and immunity
requirements for laboratory, measurement, and control equipment.

This unit has undergone extensive testing according to the European Union
Directive and Standards.

vi FTB-5500B



Certification Information

C € DECLARATION OF CONFORMITY

il
2
C

Application of Council Directive(s): 2006/95/EC - The Low Voltage Directive
2004/108/EC - The EMC Directive
And their amendments
Manufacturer's Name: EXFO Electro-Optical Engineering Inc.
Manufacturer’s Address: 400 Godin Avenue
Quebec, Quebec
Canada, G1M 2K2
(418) 683-0211

Equipment Type/Environment: Test & Measurement / Industrial
Trade Name/Model No.: FTB-5500B
PMD Analyzer

Standard(s) to which Conformity is Declared:

EN 61010-1:2001 Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use, Part 1: General Requirements.

EN 61326-1:2006 Electrical Equipment for Measurement, Control and Laboratory
Use - EMC Requirements — Part 1: General requirements

EN 60825-1:1994 +A2:2001 Safety of laser products — Part 1: Equipment classification,

+A1:2002 requirements, and user’s guide

EN 55022: 1998 +A2: 2003 Information technology equipment - Radio disturbance

characteristics - Limits and methods of measurement

1, the undersigned, hereby declare that the equipment specified above conforms to the above Directive and Standards.

Manufacturer

Signature: // z

Full Name:  Steghen Buf| E/(’ﬂ

Position: Vice-President Research and
Development

Address: 400 Godin Avenue, Quebec (Quebec),
Canada, G1M 2K2

Date: January 09, 2009
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1 Introducing the FTB-5500B
Polarization Mode Dispersion
Analyzer

Main Features

Polarization mode dispersion (PMD) is the dispersion of light propagating
along a fiber or through a device due to the birefringence property of the
material. This dispersion causes a delay between two principal states of

polarization

The FTB-5500B Polarization Mode Dispersion Analyzer takes full advantage
of the IEC- and TIA-approved interferometric method to offer a fast and
field-proof unit that can handle almost any situation. This unit, used with
the FLS-5800 CD/PMD Analyzer Source, features the best dynamic range on
the market to measure links longer than 200 km. The Polarization Mode
Dispersion Analyzer covers the O+C+L bandwidth.

The FTB-5500B Polarization Mode Dispersion Analyzer offers a dynamic
range higher than 50 dB for long-haul applications; multiple-measurement
capability for long-term monitoring; and an estimated second-order PMD
for DWDM system fiber certifications.

Polarization Mode Dispersion Analyzer 1



Introducing the FTB-5500B Polarization Mode Dispersion Analyzer

Typical Applications

The FTB-5500B Polarization Mode Dispersion Analyzer is a complete PMD
analyzer system. It measures PMD using the internationally recognized
interferometric method. The Polarization Mode Dispersion Analyzer
averages PMD over the complete source wavelength range without any
filtering, leaving all the source power for PMD measurement. The full
dynamic range remains available to test long fiber spans. It can withstand
small vibrations thanks to its fast measurement time and does not require
any special environmental setup to perform reliable measurements.

Handle

PMD

FTB-55008

Typical Applications

Port

The Polarization Mode Dispersion Analyzer can also analyze a signal
transmitted through erbium-doped fiber amplifiers (EDFAs) providing a
total PMD value for the entire link.

FTB-5500B



Introducing the FTB-5500B Polarization Mode Dispersion Analyzer

Basic Polarization Mode Dispersion Theory

Basic Polarization Mode Dispersion Theory

The dispersion phenomenon is described as a number of
non-intensity-dependant physical occurrences resulting directly in signal
loss (pulse spreading or time jitter in a digital system; distortion in an
analog system). PMD is an important type of signal dispersion. As
unrepeated link distances are increased and transmission rates pushed
upwards, PMD can significantly reduce system performance.

To better understand the impact of PMD, consider the example of a pulse
passing through a wave plate. Upon entering the wave plate, the pulse is
decomposed into polarization components aligned with each of the two
birefringent axes of the plate (known as the fast and slow axes). The
components propagating independently through the wave plate at different
group velocities will recombine at the end of the wave plate as a
superposition of two pulses split in time.

The delay between those pulses is designated as the differential group
delay (DGD) and is written as &t. For a Gaussian, unchirped input pulse
of rms width 0, the rms width at the output is given by

02=G()2+1‘0(1 —I'()) ° 6'[2

where 10 is the fraction of the input-pulse energy launched into one of the
birefringence axes.

Worst-case spreading occurs when the signal is perfectly split in two
(r0 = 1/2), while no spreading occurs if the input state of polarization
(SOP) of the launched signal is aligned with one of the birefringence axes.

To generalize this example, consider a long, weakly birefringent
telecommunications fiber as a concatenation of many, randomly
orientated birefringent wave plates. Each interface between two wave
plates redistributes the optical energy along both axes of the subsequent
wave plate. This transfer of energy is called mode coupling.

Polarization Mode Dispersion Analyzer 3



Introducing the FTB-5500B Polarization Mode Dispersion Analyzer

Basic Polarization Mode Dispersion Theory

In a long fiber, numerous mode-coupling events occur along the fiber
length, so that light emerging from the output end is the superposition of a
number of pulses with different delays. Nonetheless, it turns out that for
any given optical frequency, ®, one can always find two orthogonal input
principal states of polarization (PSPs) such that a light pulse with the same
input SOP as the input PSP, undergoes no spreading. For a single wave
plate, the PSPs are the two birefringent axes, whereas for a concatenation
of wave plates, neither the input nor the output PSPs correspond to the
alignment of the birefringent axes anywhere.

Contrary to the case of a wave plate, the DGD and PSPs of a long fiber are
dependent on wavelength and fluctuate in time as a result of
environmental variations such as temperature, external mechanical
constraints, etc. Their behavior is random, both as a function of wavelength
at a given time and as a function of time at a given wavelength. Fortunately,
this behavior can be characterized statistically. It can be demonstrated that
the probability density function of &t is Maxwellian and, by definition, PMD
is its rms value, that is:

PMD = V<DGD*>

Note: PMD is sometimes defined as the mean value of the DGD, which for a
Maxwellian distribution yields a value 17% lower than the rms definition.

If the average is calculated over ®, PMD is stable in time, provided that the
averaging window is sufficiently large (A®OT >> 1).

4 FTB-5500B



Introducing the FTB-5500B Polarization Mode Dispersion Analyzer

Basic Polarization Mode Dispersion Theory

It is essential to keep in mind that DGD fluctuates in time and can be either
smaller or larger than its rms value or PMD. This results in a statistical
probability that a pulse (information bit) is broadened, and leads to the
eventual impaired ability of the receiver to efficiently decode the
information. This adverse PMD effect makes it a critical phenomenon in
limiting transmission of high-bit-rate information.

In the case of PMD in a long fiber, there is a specific state called input PSP,
In this state, when the input SOP of the signal is aligned with one of its
axes, it will propagate through the fiber without any spreading or distortion
of the signal. This phenomenon is defined as this specific input SOP such
that the output SOP is independent of optical frequency. Again, the worst
case occurs when the signal is equally split between both input PSPs.

For long telecom fibers with random coupling of energy between modes
(that is L >> h where h is the coupling length), PMD grows as the square
root of the distance, whereas PMD of strong HiBi fiber (negligible mode
coupling) is directly proportional to the distance. Therefore, the PMD
coefficient for negligible mode coupling is expressed as ps/km, while

the PMD coefficient for random mode coupling is defined as ps/kml/ 2,

Polarization Mode Dispersion Analyzer 5



Introducing the FTB-5500B Polarization Mode Dispersion Analyzer

Conventions

Conventions

Before using the product described in this manual, 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.

)

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
I WARNING
e

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.

E WARNING

Use of controls, adjustments and procedures for operation and
maintenance other than those specified herein may result in
hazardous radiation exposure or impair the protection provided by
this unit.

Your instrument is a Class 1 laser product in compliance with standards
IEC60825-1: 2001, 2007 and 21CFR1040.10. 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

Note: Label shown for information purposes only. It is not affixed to your product.

Polarization Mode Dispersion Analyzer 7






3 Getting Started with Your
Polarization Mode Dispersion
Analyzer

Inserting and Removing Test Modules

CAUTION
Never insert or remove a module while the FTB-500 is turned on.

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

I WARNING
When the laser safety LED (A) is flashing on the FTB-500, 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.

To insert a module into the FTB-500:
1. Exit ToolBox and turn off your unit.

2. Position the FTB-500 so that its right panel is facing you.

Polarization Mode Dispersion Analyzer



Getting Started with Your Polarization Mode Dispersion Analyzer
Inserting and Removing Test Modules

3. Take the module and place it so that the connector pins are at the
back, as explained and shown below.

Identification sticker must be facing up and connector pins at the right
of the retaining screw hole.

Retaining scre Connector
hole at the pins at the

back back

ha N

==1

s
T N U I SV
| NSRS BN BB

FTB-500 right panel

Identification sticker Protruding
facing up edges on top

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

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

6. Place the FTB-500 so that its left panel is facing you.

10 FTB-5500B



Getting Started with Your Polarization Mode Dispersion Analyzer

Inserting and Removing Test Modules

7. While applying slight pressure to the module, turn the retaining screw
clockwise until it is tightened.

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

Turn retaining screw knob

clockwise
I

- 2= ouE
2= O

° é!’ﬁ ’:; %E

= o

HEs  ©-F

oo

= O
52 a5 |

1o +® |

> ®

FTB-500 left panel

When you turn on the unit, the startup sequence will automatically detect
the module.
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Getting Started with Your Polarization Mode Dispersion Analyzer
Inserting and Removing Test Modules

To remove a module from the FTB-500:
1. Exit ToolBox and turn off your unit.

2. Position the FTB-500 so that the left panel is facing you.
3. Turn the retaining screw counterclockwise until it stops.

The module will be slowly released from the slot.

Turn retaining screw knob(s)
counterclockwise

H

©00ee6eee
ARFANAA EAFSNANNNSAAENN — AEEEN

J0eEa0

w

P&OPHHM@@&BB@D

It

DBRA3RAREEBEAR0ARARERAN

BEUDRSS

]

T

i

7

| o0

g
.‘.
)

]
©

FTB-500 left panel

4. Place the FTB-500 so that the right panel is facing you.

12
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Getting Started with Your Polarization Mode Dispersion Analyzer

Inserting and Removing Test Modules

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

Polarization Mode Dispersion Analyzer 13



Getting Started with Your Polarization Mode Dispersion Analyzer
Starting the Polarization Mode Dispersion Analyzer Application

Starting the Polarization Mode Dispersion
Analyzer Application

Your FTB-5500B Polarization Mode Dispersion Analyzer module can be
configured and controlled from its dedicated ToolBox application.

Note: For details about ToolBox, refer to the FTB-500 user guide.

To start the application:

1. From the main window, select the module to use.

It will turn blue to indicate that it is highlighted.

EXFO Toolbox T
Il Modules ﬁ Applications & Tools EXFO ToolBox

Status Description
Optical Power Meter
FIB-1234 and VFL
Ready

Fiber Inspection
Frobe

Setup

System Information

Module Applications
D D Module Information
ABC 123 Start Application Help

| NNOONNAOOD 64 | Local | 1232000 | 3:21PM

2. Click the corresponding button in the Module Applications box.

14 FTB-5500B



Getting Started with Your Polarization Mode Dispersion Analyzer

Starting the Polarization Mode Dispersion Analyzer Application

The main window (shown below) contains all the commands required to
control the Polarization Mode Dispersion Analyzer:

Zoom controls Export controls
T F18-55008 [1-0] =lalxt—— Title bar
Parameters REsults ! Toals | : t/
. . | Start/Stop
oo ala| Tl | L miry [moon || S button

Qu\ckﬁave

Etnr’age
Data

0
display ‘ Delay (p=3 | Function
Results [
PMD Yalug 0.785 ps Setup buttons
PMD Coefficient 0.7851 ps/km~1/2
Gaussian Compliance Factor 1.089
Second order PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 ps/nm.km
Length 1.000 km
Wavelength Band 1514,62-1586.66 nm Nntepad
Date/Time 2003-04-16 10:23:53
Status walid
Comments Random coupling fiber measured in telecom mode with C b... Abnut
Measurement
TEST_9_1_8(1); TraceDemol.pmdg ﬂ P oo PaE‘ﬂ‘

Intensity (%)
w

Exit
EXFO [owerLevel:  mummumy ”\ﬁ’lleULILILIUUU 7% | Lol | | 2o0a0424 | tez2 | I Status
f bar
Power level Measurement Threshold indicator
indicator selector specifies if measurement

exceeded value or not

Polarization Mode Dispersion Analyzer 15



Getting Started with Your Polarization Mode Dispersion Analyzer

Starting the Polarization Mode Dispersion Analyzer Application

Data Display

The data display section shows both a graph and a table of results. The
graph presents a signal intensity trace as a function of delay. The table
presents information and results related to the measurement specified in
the measurement selector.

A FTB-55008 [1-0]

R0l NN oo e gl ol [N ocz |mt |

Signal @ ;
intensity in | &
e
percentage | 2
in
51
g
PMD time
. —— -2 -1 a 1 2
delay n Delay (ps)
picoseconds Results |
PMD Value 0.785 ps
PMD Coefficient 0.7851 ps/km~1/2
Gaussian Compliance Factor 1.068
Second arder PMD 0.2771 ps/nm
Second PMD Coefficient 0.2771 ps/nm.km
Length 1.000 km
Wavelength Band 1514.62-1586.66 nm
Date/Time 2003-04-16 10:23;53
Status Y alid
Comments Random coupling fiber measured in telecom mode with C b...
Measurement__ITEST_g_l_E(l): TraceDemo1.pmdB j peamreme™ | Pass ‘
nformation...
selector |

Parameters Results | Toals |

=10l

bx

Start

QuickSave

Storage

Setup

Print

b b

MNotepad

About
&
Exit

8

EXFO [PowerLevel; mummmm || EN00000000 7e% | tocal | zoodad2s | sz

16
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Getting Started with Your Polarization Mode Dispersion Analyzer
Exiting the Application

Status Bar

The status bar, located at the bottom of the main window, identifies the
operational status of the FTB-5500B Polarization Mode Dispersion Analyzer.

Control mode

Local: Module controlled locally only.

Remote: Module controlled remotely, but local
commands can also be used (some products only).

Lockout: Module controlled remotely only.
| @ INOONEROO0 sas% | Local | wpzmos | m:21em

Current date and time

Battery indicator

For more information about automating or remotely controlling the
FTB-5500B Polarization Mode Dispersion Analyzer, refer to your platform
user guide.

Exiting the Application

Closing any application that is not currently being used helps freeing
system memory.

To close the application from the main window:
Click Xl in the top right corner of the main window.

OR
Click the Exit button located at the bottom of the function bar.

Polarization Mode Dispersion Analyzer 17






4 Setting Up the Polarization
Mode Dispersion Analyzer

The many features of the Polarization Mode Dispersion Analyzer are
controlled by the Windows-compatible ToolBox software. Please refer to
the FTB-500 user guide for information regarding the FTB-500.

Defining the Automatic Fiber Name Format

Each time you make a new acquisition, the fiber name changes
automatically according to a pattern you will have previously defined. This
name corresponds to the concatenation of a static part (prefix) and a
variable part that will be incremented.

Note: The fiber name can be modified later with the measurement information
utility. For more information, see Documenting Results on page 58.

To define the fiber name format:

1. From the main window, click the Parameters tab.

2. From the Fiber Auto Naming panel, set the various parameters
according to your needs.

Fiber identification number. Will change Displayed just before the
according to the specified increment value. number in the fiber name.

Fiber Parameters ,Fihar Auto-Naming N Sl
Length (km): 0001 Hame: Fjbero1l =1
Prefix Part: I iber frint
© Telecom Fiber Number Part: |11 &

 Polarization-Maintaining Fiber Number of Digits: |3— Notepad

\_ Increment: |1 ) |

& C and L Bands About
0, C, LBands = Mulling [0}
Exit

EXFO [Pawer Level: _mamauan | 0000000000 e | teeal | comosts | 12

Number of digits composing the fiber
identification number.

Value that will be added the fiber identification
number to build the next fiber name.

Polarization Mode Dispersion Analyzer 19



Setting Up the Polarization Mode Dispersion Analyzer
Customizing PMD Value and Coefficient Thresholds

20

Customizing PMD Value and Coefficient
Thresholds

The Polarization Mode Dispersion Analyzer allows you to specify PMD and
coefficient values that will be used to determine whether the results are as

Note:

expected or if they exceed the specified limits.

You cannot modify or delete the predefined thresholds provided with your

Polarization Mode Dispersion Analyzer.

To add a new threshold:
1. From the button bar, click Setup.

FTB-55008 [1-4]

Parameters

Results | Tools |

Measurement Parameters

Measurement Count: 2

¥ Use Multiple-Measurements Mode ¥ automatic Save After Measurement
&5 setup. .. Filename Prefix: [FILE_
¥ Use Averaging-Measuraments Mode ¥ Keep Measurements in Mamary

ol

Start

=
Quicksave
=
Storage

PMD Threshold (ps): Coefficient Threshald (ps/am or psfamna1,/2):
hd IDC4S - STM16: 40 - | v IND Threshold
&
Fiber Parameters | Fiber Auto-Naming Setup
Length (km):  |0.001 Hame: Fiber011 =
Print
" Prefix Part: Fiber

FTB-5500B



Setting Up the Polarization Mode Dispersion Analyzer

A FTB-55008 [1-0]

Threshalds

PMD Value

From the PMD Value panel, click Add.
OR
From the PMD Coefficient panel, click Add.

b
Ix

Start

No Threshold

0C48 - STM16: 40

Current
threshold values
(preceded by
bullets)

@ 0C192 - STME4: 10
QC7e8 - STM256: 2.5

New Threshold 1: 98

( Add Delete:

Name:

[oe1gz —sTmMES

value (ps):

QuickSave

[10

Storage

PMD Coefficient

Mo Threshold

4.

Note: If you want the Polarization Mode Dispersion Analyzer to use this new
value next time you will make an acquisition, you will have to set it from

Mew Threshold 1: 1
MWew Threshold 5: 10

Threshold Std: &

0 23

Add Delete

Exit Setup

| Name:
|Qua|\ﬁed_1
Walue (ps/km or k1723

Print

>

T

12

-

Notepad

About
&
Exit

EXFO Powerlevel mmmmamn

/¢ NNOO0O0000 5+ |

Lacal

| zmm0aes | 1za

Customizing PMD Value and Coefficient Thresholds

From the PMD Value list, select the threshold that has just been added.
OR

From the PMD Coefficient list, select the threshold that has just been

added.

Fill in the Name and Value boxes according to your needs.

the main window Parameters tab (see Setting Acquisition Parameters on
page 24).

Polarization Mode Dispersion Analyzer
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Setting Up the Polarization Mode Dispersion Analyzer
Customizing PMD Value and Coefficient Thresholds

To modify an existing threshold:
1. From the button bar, click Setup.

2. From the PMD Value list, select the threshold to be modified.

OR

From the PMD Coefficient list, select the threshold to be modified.
3. Modify the contents of the Name and Value boxes according to your

needs.

Note: If you want the Polarization Mode Dispersion Analyzer to use this new
value next time you will make an acquisition, you will have to set it from
the main window Parameters tab (see Setting Acquisition Parameters on
page 24).

22 FTB-5500B



Setting Up the Polarization Mode Dispersion Analyzer
Customizing PMD Value and Coefficient Thresholds

To delete an existing threshold:
1. From the button bar, click Setup.

2. From the PMD Value list, select the threshold to be deleted.

OR

From the PMD Coefficient list, select the threshold to be deleted.
3. Click Delete.

To return to the main window:
From the button bar, click Exit Setup.

Add | DERte |
—
PMD Coefficient *®
Exit Setup
N
~| Name;

Mo Threshold =)
Qualified_1: 12! IQMMFJELl Print
MNew Threshold 1: 1

Value (ps/km or km™1/2}: zj
MNew Threshold 5 10 I12 Notepad
Threshold Std: 5
Threshold 1310; 23 =l About
Add Delete U]
Erit

EXFO [Power Level mmmENR || EN00000000 o4% | tocal 20030425 | 12231
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Setting Up the Polarization Mode Dispersion Analyzer

Setting Acquisition Parameters

Setting Acquisition Parameters

Your FTB-5500B Polarization Mode Dispersion Analyzer allows you to
perform both single and multiple acquisitions on fibers. Regardless of the
type of acquisition you choose, you must define the parameters that will be
taken into account during the measurements. Parameters are kept in
memory even after turning off the FTB-500.

These parameters include:

Parameter Details

Fiber length Parameter compulsory since it will be used for PMD coefficient
calculations. The entered value must be equal to or greater
than 0.001 km (1 m).

Fiber type Must be set to one of the following types:

» Telecom; also known as strong coupling. If you are working
directly in the field, you will probably use this fiber type.

» Polarization-Maintaining; also known as weak coupling.

Note: Traces taken with a particular fiber type cannot
be reanalyzed with a different fiber type
afterwards.

Wavelength Must be set to one of the following values:
» C and L Bands covers the 1460 nm to 1675 nm range.
» O, C, L Bands covers the 1260 nm to 1675 nm range.

Note: Selecting the O, C, L Bands option will make your
Polarization Mode Dispersion Analyzer slower in
acquiring PMD data.

PMD value and Will act as a comparison value to determine whether results
coefficient thresholds |are within a specific limit or not.
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Parameter

Details

Results storage

Offers the following possibilities:

» Keep Files in Memory allows you to temporarily store the
results in memory for data processing purposes (for
example, statistics). However, the more files in memory,
the slower the application will be. You may prefer to save
results automatically and to process them later.

» Automatic Save After Measurement: When you select this
option, the application saves every acquisition
automatically. It is particularly useful when taking multiple
measurements to avoid saturating memory. It is also
possible to save traces manually (see Saving Results Files
on page 63).

» You may want to define your own prefix, which will be used
as the static part of the automatic file name when a new file
is generated.

The file will automatically be named in the following
format:

Prefix Time (HH_MM_SS)

FILE_2002_12_10 ‘i 0_25_14.pmdB
Date Result file

(YYYY_MM_DD) extension

The default prefix is FILE.
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To set the acquisition parameters:

1. From the main window, click the Parameters tab.

2. From the Fiber Parameters panel, set the fiber length, the fiber type
and the wavelength.

IMPORTANT

Ensure that the selected wavelength (bandwidth) is compatible
with the wavelength that will be used for your light source.

v IOC4E - STM1A: 40 - | v IND Thrashald - |

L
Fiber Parameters Fiber Auto-Naming Setup
M -\
Length (km):  |0.001 Name: Fiberni1l =
Print
Prefix Part: lFlbgr—
& Telecom Fiber Humber Part: 11 &
£ Polarization-Maintaining Fiber . Notepad
9 Mumber of Digits: l3—
Increment: 1
& C and L Bands About
0, C, LBands b= HNulling [0
—— Exit
EXFO Poverlevel mmmmmmmmmnms & 0000000000 o% | tecal | zoosod1e | 1236
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3. From the Measurement Parameters panel, select the PMD Threshold
and/or Coefficient Threshold list to set the PMD and/or coefficient

values.

¥ Use Multipla-Measurements Mode

% Setup...

Measurement Count:

[¥ Use Averaging-Measurements Mode

—

[¥ Automatic Save After Measurement

Filename Prefiz: |FILE_

¥ Keep Measurements in Memory

Coefficient Threshold {ps/km ar ps/km"1/2):\

PMD Threshaold {ps):
- IOC4S - STWM16: 40

- | v INn Threshold - |

Fiber Parameters

/
Fiber Auto-Naming

Length (km):

& Telecom Fiber

" Polarization-Maintaining Fiber

0.001

Humber Part:

1 Tnrramant:

MNumber of Digits:

Name:; Fiberd11l
Frefix Part: Fiber

—
-

—

Qul:ksava
Stnrage

Setup
Print
Nutepad

Note: If you want to modify the contents of PMD Threshold or Coefficient
Threshold boxes, see Customizing PMD Value and Coefficient Thresholds

on page 20.

4.

FTB-55008 [1-4]

Parameters

Results |

Measurement Parameters

Set the data storage parameters.

Tools |

y-

¥ Use Multiple-Measurements Mode
% Setup...

¥ Use averaging-Measurements Mode
Measurement Count:

PMD Threshald (ps):

—

¥ Automatic Save After Measurement

Filename Prefiz: |FILE_

¥ Keep Measurements in Memory

Coefficient Threshald (ps/km or ps/km~1/2):

4 IOC48 - STM1E: 40

[l S

Start

=
QuickSave
=
Storage

S | - INU Threshold

B

Fihar Daramaotorc

| Eihar Autnhiaminn

#»

Setup

The parameters that you have just set will be used when you make a new

acquisition.
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Preparing for Multiple Acquisitions on a Fiber

The multiple-measurement mode allows you to make multiple
acquisitions on the same fiber by defining the number of measurements
and the delay between them. The left part of the status bar indicates the
time left until the next measurement.

Results obtained for a specific fiber can be stored in the same file or in
distinct files. It is also possible to append new results to an existing file.

B rre-55008 [1-41 i [0
Results |
Start
One = | D | TraceDemal.pmde
acquisition QODE”W o =-(0) TesT_o1e
per file = ! MD: O D4-16 53 =]
Save As... [7}-{_ TraceDemaz pmde QuickSave
= . {0 TEsT_8_18 =
Save All i @ Fvo: sze2sps 2003-02-19 16:22:58 Exit Starage
o El D TraceDemo3. pmdB
Close =] @ TEST_B_1_8
= @ Fvo: 4572ps 2003-02-19 154221 o
Sety
Close all e
FTB*55|]|]B[1—4] _I— _ID il
J/\\.
Remove Results
- (= FILE_2003_04_23_12_22_50.pmde S
= : 2003 0% B3 12 22 :
Open... =1 () Fibernoo:
_AII acqwsmo_ns E - 0.3 o =]
in the same file Save As... 0.401 ps  2003-04-23 12:22:56 QuickSave
0.398 ps  2003-04-23 12:23:04
7] =
save all 0.400 ps  2003-04-23 12:23:10 Exit Storage
& | 0.400 ps  2003-04-23 12:23:18

Before being able to use this mode, you must define the general
acquisition parameters as well as the parameters that will be specific to
multiple acquisitions only.

IMPORTANT

Do not change the test fiber between two acquisitions of a multiple
measurement mode test since parameters set for a specific fiber
may not apply to all fibers.
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To prepare for multiple acquisitions on a fiber:
1. From the main window, click the Parameters tab.

2. Set the general acquisition parameters as explained in Setting
Acquisition Parameters on page 24.

3. From the Measurement Parameters panel, select Use
Multiple-Measurements Mode.

=1=]

x

Parameters Results

Measurement Parameters |

(|7 Use Multiple-Measurements Mnde) ¢ Automatic Save After Measurement
22 catup... Filename Prefix: [FILE_ (m]
kS
¥ Use Averaging-Measurements Mode ¥ Keep Measurements in Memory QuickSave

4. From the Measurement Parameters panel, click Setup to set the
parameters.

Y

=1=]

Results
Measurement Parameters
v _Use Multinle-Measurements Maods ¢ Automatic Save After Measurement
22 setup... Filename Prefix: [FILE_ (=]
kS
¥ Use Averaging-Measurements Modae ¥ Keep Measurements in Memory QUREEE
=
Measurement Count: 2
Storage
PMD Threshold (ps): cCoefficient Threshald (ps/km or ps/km~1/2):
A4 IOC4E - STM1A: 40 - | v IND Threshold - |
LI
Fiber Parameters Fiber Auto-Naming Setup
Length (km):  |0.001 Name: Fibero11 =
Print
Prefix Part: Fiber
& Telecom Fiber Mumber Part: 11 37
- Notepad
" Polarization-Maintaining Fiber Murnber of Digits: la—
Increment: 1
# C and L Bands About
0, C, LBands k= Mulling 0]
- Exit
EXFO Power Level @ 0000000000 0% | teeal | 20030416 | 1236
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>

In the Measurement Count box, specify the number of
measurements the Polarization Mode Dispersion Analyzer will take
on the same fiber.

[ Multiple-Measurement Mode Setup -0l x|

Measurement Count: &
Measurernent Interval: a hjo mj2 s

[¥ Show Error Message After Measurement

¥ Save in Same File {ma%. 100 measurements)

X
Cancel

In the Measurement Interval boxes (h, m, s), specify the delay
between each measurement.

If you want the application to prompt you when an error occurs,
from the displayed dialog box, select the Show Error Message
After Measurement check box. However, be aware that, with this
option, the application interrupts the current test until someone
acknowledges the message.

If you want all results pertaining to a specific fiber to be saved to
the same file, select the Save in Same File check box.

Do the same if you want the new results to be appended to an
existing file and ensure that the desired file is open before starting
the test. For more information on opening result files, see Viewing
Acquisition Results and Information on page 44.

5. When you are done, click OK to confirm the new settings or Cancel to
discard changes.

The parameters that you have just set will be used when you make a new
acquisition.
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Averaging Measurements

Averaging Measurements

When you need extreme precision, you can add one polarization
scrambler at the source output port and one at the receiver input port and
use the averaging-measurements mode.

This testing mode will average the interferometric envelops at several
states of polarization, which allows very precise measurements. If you
intend to use this mode, you must provide a number of measurements
(scans) corresponding to the number of polarization states to test.

To average measurements:

1. From the main window, click the Parameters tab, select the Use
Averaging-Measurements Mode check box.

FTH-SS[I[IB [1-4] =10 ﬁl
Results | Tools |
Measurement Parameters || Start
¥ Use Multiple-Measurements Mode ¥ automatic Save After Measurement
?}% Setup... Filename Prefix: |FILE_ E
q uickSave
(F Use Averaging-Measurements Made ) ¥ keep Measurements in Memory o
=
Measurement Count; 2 Storage

2. Inthe Measurement Count box, enter the number of measurements
that will be performed during the averaging process.
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5 Operating the Polarization
Mode Dispersion Analyzer

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.
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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.
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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.

N

=
Z

@

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.
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Setting Up Hardware for Measurements

To measure PMD with the FTB-5500B Polarization Mode Dispersion
Analyzer, EXFO recommends that you use the FLS-110P Light Source or the
FLS-5800 CD/PMD Analyzer Source, which will provide you a larger
dynamic range. If you intend to use a third-party light source, see Using
Third-Party Broadband Light Sources on page 103.

Before making acquisitions, you must prepare your hardware properly.

To set up hardware for measurements with the FLS-5800 CD/PMD
Analyzer Source:

1. Clean and verify the quality of the connectors being used.

2. Connect the device under test (DUT) as shown below.

1V A e

3. Turn on the FLS-5800 CD/PMD Analyzer.
4. Select the C bandwidth.

5. Turn the source on.

Note: For more information on the FLS-5800, please refer to the FLS-5800
CD/PMD Analyzer Source user guide included with your product.
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To set up hardware for measurements using the FLS-110P Light
Source:
1. Clean and verify the quality of the connectors being used.

2. Connect the device under test (DUT) as shown below.

DUAL FIBER-OPTIC SOURCE Fis-110 DUT

@

3. Turn on the FLS-110P unit.
4. Press CW to ensure that it is emitting in CW mode.
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If applicable, select the C bandwidth.

If the FLS-110 Light Source supply indicator flashes, press auto off to
deactivate the Auto Off mode. If this mode remains enabled, the light
source could stop emitting during the test.

Turn the source on.

Press high to select the highest output power. The HIGH LED lights up.

Note: The low output power can be used but the accuracy of the PMD will be
affected.

Note: For more information on the FLS-110F please refer to the FLS-110 Light
Source user guide included with your unit.
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Acquiring Traces

The Polarization Mode Dispersion Analyzer allows you to acquire single or
multiple traces on a specific fiber. The results are displayed after each
acquisition, which means that, in the multiple measurement mode, if you
enter five as the number of acquisitions to be performed, the graph and
grid content will be updated five times with new results.

Many devices designed to measure PMD are based on the interferometric
method. This method supposes that the obtained curves correspond to
Gaussian interferograms. The patented design of the Polarization Mode
Dispersion Analyzer proposes a new approach.

To help you making links between the two methods, the application

provides you with a Gaussian compliance factor. This factor, multiplied by

the obtained PMD value, will give you the value you would obtain with a

Gaussian-based approach.

To start an acquisition:

1. Set acquisition parameters as described in Setfing Acquisition
Parameters on page 24.

2. Verify that the fiber (DUT) is properly connected, that the setup is
appropriate, and that the source is activated.

3. From the button bar, click Start to start a measurement sequence.
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40

When the measurement is complete, the new PMD results are displayed
both in the graph and in the grid.

A FTB-55008 [1-0]

ola el Tl 1 SRy

| Tools

Parameters Results

Copy J

Results

Second order PMD
Second FMD Coefficient

30
®
20
=
2
210
5

a
0
Delay (ps)
| Results ‘

PMD Value 0.785 p=
PMD Coefficient 0.7851 ps/km~1/2
Gaussian Compliance Factor 1.069

0.2771 ps/nm
0.2771 ps/nm.km

—lox

3

Start

QuickSave

Storage

Setup

Print

e

Length 1.000 krm
Wavelength Band 1514.62-1586.606 nm Notepad
Date/Time 2003-04-16 10:23:53
Status Walid
Comments randorm coupling fiber measured in telecom mode with C b, About
Measurement

: - I

TEST_9_1_8(1) TraceDemol.pmdB J Information, .. Pass ‘ (U}
— Exit
EXFO [PowerLeve: _nmmmsmm |||z EN00000000 78% | tocal | conaosz+ | imzz

Threshold indicator
specifies if measurement
exceeded value or not
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Performing a Null Measurement

This feature allows you to perform an offset nulling of your FTB-5500B
Polarization Mode Dispersion Analyzer. During this operation, no light
should reach the detector port of the Polarization Mode Dispersion
Analyzer.

The very first time you insert an FTB-5500B Polarization Mode Dispersion
Analyzer into the FTB-500, the application will prompt you for a nulling.

EXFO recommends that you perform a null measurement just before
verifying the input power level to ensure the accuracy of the displayed
level.

To perform a null measurement:

1. From the main window, click the Parameters tab. Click Nulling and
follow the on-screen instructions.

B F1B-55008 [1-4] i ]
Parameters Results | Tools |

Measurement Parameters Start

¥ Use Multiple-Measurements Mode [¥ Automatic Save After Measurement

22 setup... Filenams Prafiz: [FILE_
. Qu\EkSave
¥ Use averaging-Measurements Mode ¥ Keep Measurements in Memary
Measurerent Count: 2
Sturage
PMD Threshold (ps): Coefficient Threshald (ps/km or ps/km~1/2):

- IOC4E - STM16: 40 - | v INU Threshold -~ |
Fiber Parameters Fiber Auto-Naming Setup

Length (km):  [0.001 Hame: Fiber011
Print
Prefix Part; Fiber

Nntepad

@ Telecom Fibar Number Part:

" Polarization-Maintaining Fiber Number of Digits:

Increment:

ol

# C and L Bands Abuut
0, C, LBands b= Nuliing b
Exit
EXFO Powerlevel  mmmmmm | l& 0000000000 o= | Local | zonzoets | 12

2. When nulling is complete, click Close.
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Viewing the Input Power Level

The power level indicator is a visual aid to estimate the incoming signal
intensity as detected at the input port. The indicator remains visible at all
times at the bottom of the screen, except during acquisitions.

To ensure more accurate readings of the power level, EXFO recommends
that you perform a nulling first (see Performing a Null Measurement on
page 41). The input power level should be in the green area.

Parameters

Results |

Measurement Parameters

Tools |

v Use Multiple-Measurements Mode
?,@3 Setup...

¥ Use Averaging-Measurements Mode
Measurement Count:

PMD Threshald {ps):

—

v Automatic Save After Measurement

Filename Prefiz: [FILE_

¥ Keep Measurements in Memory

cCosfficient Threshald (ps/km ar ps/km™1/2):

- |0C4E - 5TM16: 40

-]

v IND Threshold - |

Fiber Parameters

Fiber Auto-Naming

Length (km):

& Telecom Fiber

0.001

MName; Fiber011l
Fiber

Prefix Part:

Mumber Part:

=1of

Ix

Start

QuickSave

Storage

Setup

Print

- i

11
 Polarization-Maintaining Fiber Ryl & D! |3— Notepad
Increment: ll—
& € and L Bands About
0, C, LBands ‘ k= Mulling U] ‘
7/ - Exit
EXFO |[PowerLevel:  nmmmmam aWLILIUUUULILILIU 0% | Local | zm0z0ete | 13

FTB-5500B



6 Managing Results

Your FTB-5500B Polarization Mode Dispersion Analyzer allows you to work
with two types of results:

» Newly acquired results
» Results loaded from existing files

It also offers customizing, saving, export and printing features based on
these results.

Customizing Graph View

With the provided tools, you can zoom in on specific areas of the graph
(displayed in the main window Results tab) to have a better view. By
default, the application zooms in on the most significant area of the graph.
You can also choose to display the graph with a black or a white
background. Using a white background can be particularly useful before
exporting or printing the graph.
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To view specific portions of the graph:

» Select the desired type of zoom that will be applied when you will
press on the FTB-500 screen (or click on the graph with your mouse).

» Select the desired mode (pan, zoom type, etc.).

Horizontal zoom
Vertical zoom

Horizontal and vertical zoom

STy

oj alal Tl

[
Move view area

(pan)

Zoominona
selected area

Automatic zoom in

Automatic zoom out

To toggle between the available graph backgrounds:
Click the | |button to select the desired background.

To return to the original graph view:

Click the NK button to revert to most significant graph area.

Viewing Acquisition Results and Information

The application allows you to view current results and information directly
or reload data from existing files.

The application provides:
» awindow presenting details for the measurement that you specify

» a window giving you an overview of all of the available measurements
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Reloading Existing Files

You can reload existing files without losing the current results and
information.

To reload an existing file:
1. From the button bar, click Storage and click Open.

FTB*EEUUB [1-4] ;IEIEI
Results |
= [=}{__{ FILE_2003_04_23_12_22_50.pmdB e

Open... J = () Fiberhon1
- a

vD: 0,399 03-04~ 50
Save 5. ~ @) PMD:  0.401ps 2003-04-23 12:22:56 uickSave
g ~ @ PMD: 0398 ps 2003-04-23 12:23:04 =
Save Al ~ @) PMD: 0,400 ps  2003-04-23 12:23:10 Exit Storage
~ @ PMD: 0400 ps 2003-04-23 12;23: 18
(6]
Close
e -
Sety
Close All = |

A standard Open dialog box is displayed, allowing you to select the
desired file.

Note: You can speed up file selection by selecting several files at the same time.

2. When you are done, from the displayed dialog box, click Open to load
the files.

3. From the button bar, click Exit Storage.

Note: If you omit to select a result from the list, the main window Results tab will
remain empty until you select one (see Viewing Results on page 46).
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46

Measurement

0
Delay (ps)
‘ Results |
PMD Value 0.785 ps Setup
PMD Coefficient 0.7851 ps/km~1/2
Gaussian Compliance Factor 1.069
Second order PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 ps/nm.km
Length 1.000 krn
Wavelength Band 1514.62-1586.66 nm Hotepad
Date/Time 2003-04-16 10:23: 53
Status Walid
Comments Randorn coupling fiber measured in telecom mode with C h... About
Measurement
J— . - U
selector -ITES'LQiliS(l)‘ TraceDemol.pmdB J Informatian, .. Pass ‘ (0]
Exit
EXFO [Power Level _mmmmumn | &EN00000000 7% | tocel | oozo4es | sz

Viewing Results

The application presents a graph and a results grid containing details on
the specified measurement. It also offers a general view of both current
results and reloaded files. In the general view window, you can find a
legend of the symbols used to identify the measurement status.

Many devices designed to measure PMD are based on the interferometric
method. This method supposes that the obtained curves correspond to
Gaussian interferograms. The patented design of the Polarization Mode
Dispersion Analyzer proposes a new approach.

To help you making links between the two methods, the application
provides you with a Gaussian compliance factor. This factor, multiplied by
the obtained PMD value, will give you the value you would obtain with a
Gaussian-based approach.

To view a specific result and the related information:

1. From the main window Results tab, use the arrow next to the
measurement selector to specify which measurement to display.

EAFTB-55008 [1-0]

E
o

Parameters Results | Tools |

ofa alal Bl i ] L i

| Start

nd
=1

QuickSave

ey
=)

Intensity (%63

Storage

b b
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2. From the provided dialog box, select the desired measurement. Click
Select to confirm your choice or Cancel to discard the changes.

Mo Selection -

TEST_9_1_8(1): TraceDemol.pmdB

TEST & 1 8(1): TraceDemo3.pmdb

Fiber006(1): Statistics_2003_04_24_12_09_29.pmdB

Fiber001(1): Statistics_2003_04_24_12_09_29.pmdB |l
Fiber001(2): Statistics_2003_04_24_12_09_29.pmdB

Fiber003(1): Statistics_2003_04_24_12_09_29.pmdB

Fiber004{1}: Statistics 2003 04 24 12 09 29.pmdB =l

Select | Cancel |

The graph and the grid are automatically updated accordingly.

Since the application displays only one result at a time, if you want distinct
fibers to be considered as sections of a single fiber, use the linking feature
(see Linking Distinct Fibers to a Single Fiber on page 54).
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To display an overall view of the results:

From the button bar, click Storage. All the current results and open files are
listed.

[¥ FTB-55008 [1-4] o = il

Results
Start
=
Cpen...
Measurement

status =) : : g
Save as... ~ @ PMD: 0.401 ps  2003-04-23 12:22:56 QuickSave

~@ PMD: 0398 ps 2003-04-23 12:23:04 =
Save Al ~@ PMD: 0400 ps 2003-04-23 12:23:10 Exit Storage

~@ PMD: 0400 ps 2003-04-23 12:23:18

Close

Close all . J
. PMD value is walid. J

o

Ea

Remove @ PMD value is valid but 3 warning was J

attached to measurement.

. PMD or Coefficient value exceeded

adada%

Converter thresholds.
Legend o PMD value is valid but 3 warning was
. attached to measurement and one or more
bUtton Legend values exceeded thresholds,
Exit
EXFO [PowerLevel: _NEmRNENARARARARNAN | 000000000 0% | tocal | 20030423 12:23

Click Legend to display the list of the symbols used.

If you want to modify the information of a specific measurement, see
Documenting Results on page 58.
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Removing Unwanted Results

When a problem occurs, such as a fiber break, you may want to remove
the corresponding erroneous measurement. This could be useful to avoid
distorting results and statistics.

Note: You can only remove measurements (not fibers).

IMPORTANT

If you remove all measurements from a specific file (represented by

a _7]). this file will be deleted automatically from the hard disk of
your FTB-500.
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To remove unwanted results:
1. From the button bar, click Storage.

2. From the provided list, select the measurement to be removed and
click Remove.

FTB-SSUUB [1-41 _I_I— = il
Results |
Start
= [Z}-_§ FILE_2003_04_23_12_22_50.pmde
Open... =+ () Fiberhoo1
= 0.399 ps o (=]
Save as ~ @ PMD: D401 ps 2003-04-23 12:22:56 QuickSave
- ~@ PMD: 0308 ps  2003-04-23 12:23i04 =
Save Al ~ @ PMD: D400 ps 2003-04-23 12:23:10 Exit Storage
~ @ PMD: D400 ps 2003-04-23 12:23:18
|
Close
Q L
Setu
Close All =
( ) &
n )
e Print
REmOove
P
= Hotepad
Conwerter
About
Legend
. weeend | [0}
Exit
EXFO [Powerlevel: NMmNNENARSRARARANN @ 0000000000 o% | tecal | zozo4zs | 1z

3. A confirmation message will be displayed. Click Yes to confirm.
4. Repeat steps 1 to 3 for each measurement you want to remove.

The removal will only be effective if you save the changes (see Saving
Results Files on page 63). If you want to discard the changes, simply
answer “No” when the application will prompt you to save the file.
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Viewing Statistics

The FTB-5500B Polarization Mode Dispersion Analyzer offers two types of
statistics:

» Single fiber: based on measurements from a specific fiber
» Multiple fiber: based on measurements from one or many fibers

The provided values include mean, standard deviation, minimum and
maximum results for PMD value, as well as coefficient.
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To view statistics for a single fiber:

1. From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, click Exit Storage.

2. From the main window, click the Tools tab. Click Single-Fiber Statistics.
Statistics for the first fiber on the list appears in the grid.

Statistics values for the selected fiber

A FTB-55008 [1-0]

=10l

bx

Parameters | Results Toals
T
c‘ Single-Fiber Statistics ) DT Tiere Telecom Fiber
Mean FMD 1.032 ps
 Multiple-Fiber Statistics Std. Dev., PMD 0.000 ps
Min-Max PMD Yalue 1.032-1.033 ps
 Make Link
Mean PMD Coeff. 0.126 ps/km1/2 E
. Std. Dev. PMD Coeff. 0.000 ps/kma1/2 QuickSave
Bl el FHie n
Min-Max PMD Coeff, 0.126-0.126 ps/km~1/2
Item Count 5 =
Fiber Name Filenarme PMD Value | Measurement Time |
Selected fiber (7)) [T EEGENTPREE | E @ 10320 2003-04-24 16:31:16
@ TEST_8.1.8 TraceDemo2.pmdB 1.032 ps 2003-04-24 18:31:24 =
Setu
@ TEST_8_1_8 TraceDemo3.pmdB 1.032 ps 2003-04-24 18:31:31 P
@ TEST_9_1.8 TraceDemo1.pmdB 1.032 ps 2003-04-24 18:31:30 @
Print
Measurements 1.033 ps 2003-04-24 18:31:46
associated with 5
. MNotepad
selected fiber
g 0] 2 about
- >
|
Seleet Al O} wecelect Al Select All | @ Select valid | [
Exit

EXFO |PDWEI’LeVeI: MEERRRREARERNREN

&OIO0O00000 78% | tecal | 20030424 | 1332

You can specify which measurements must be taken into account for
statistics by selecting or clearing the corresponding boxes.

The Select All button allows you to quickly select all the boxes.

The Select Valid button selects all the measurements that do not
exceed the specified thresholds.
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To view statistics for multiple fibers:

1. From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, click Exit Storage.

2. C(lick the Tools tab. Select Multiple-Fiber Statistics. Statistics based on
all the fibers on the list appears in the grid.

T FTB-55008 [1-0]

Parameters |

Statistics values based on all selected fibers

Results

Tools

=10l x|

Selected fibers

Measurements

@ TEST_&_1_8
@) tesTs 18
@ TEST_9_1_8

TraceDemo2. pmdb
TraceDemo3. pmdB

TraceDemol.pmdB

. 1.032 ps 2003-04-24 18:31:16
. 1.032 ps 2003-04-24 18:31: 24
. 1.032 ps 2003-04-24 18:31:31
D. 1.032 ps 2003-04-24 18:31:39

O@ 1033ps  2003-n4-24 18:31:45

associated with
highlighted

fiber

|

select all | O peselect 4l |

|

\.

Select all | @ select valid |

" Single-Fiber Statistics DU TiER Telscbm Fiber Start
Mean PMD 11.548 ps

@ Multiple-Fiber Statistics Std. Dev. PMD 18.428 ps

 make Link Min-Max PMD Yalue 0.785-32.825 ps E
Mean PMD Coeff. 11.246 ps/km~1/2

5 Build Fils Std. Dev, PMD Coeff, 18.682 ps/km~1/2 QuickSave
Min-Max PMD Coeff, 0.126-32.825 ps/km~1/2

‘ Item Count 3 =

Legend 1 Storage

K1 Ve ™

Fiber Name FMD Yalue Measurement Time

&
Setup
=
Print
Motepad

About

© |
Exit

You can specify which fibers must be taken into account by selecting
or clearing the corresponding boxes from the selected fibers list. The

Select All and Deselect All buttons allow you to quickly perform

selections.

For each fiber, you can also specify which measurements must be
included in statistics. You simply have to click on the desired fiber to

display the related measurements and to select or clear the
corresponding measurement boxes.

The Select All button allows you to quickly select all the boxes.
The Select Valid button selects all the measurements that do not

exceed the specified thresholds.
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Linking Distinct Fibers to a Single Fiber

The FTB-5500B Polarization Mode Dispersion Analyzer allows you to link
distinct fibers so that you can view PMD value and coefficient exactly as if
they were sections of a single fiber. This is useful in cases where a long
fiber cannot be tested directly from one end to the other.

The application gives information about length, PMD value and coefficient
as well as the number of sections in the new fiber. The PMD value for the
entire link corresponds to the following equation:

JZ(PMD2)

To view results for the new fiber:

1. From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, click Exit Storage.
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2. From the main window, click the Tools tab. Select Make Link.
Information based on all the fibers on the list appears in the grid.

Results and information based on all selected fibers

EAFTE-55008[1-0]

e

Ix

Parameters Results

T
 Single-Fiber Statistics Length 70 km
Estimated PMD Yalue 33.168 ps
" Multiple-Fiber Statistics PMD Coefficient 3,064 psfkm1/2
& ke Link ) Number of Segments 24

B  Build File QuickSave

~ Legend

i

T

Storage
Fiber Name | Filename PMD Yalue | Measurement Time |
'@ Fibernoz FILE_2003_04_24_18_3 . 1.032 ps 2003-04-24 18:31:16
| d fib @ TEST_8_1.8  TraceDemo2.pmde . 1,032 ps 2003-04-24 18:31:24
Setu
Selected fibers @ TEST 818  TraceDemo3.pmdd . 1.022 ps 2003-04-24 18:31:31 B
@ TEST_9.1.8  TraceDemol.pmde D. 1,032 ps 2003-04-24 18:31:39
— Print
O@ 1033ps  2003-04-24 18:31:46
Measurements
associated with Motepad
highlighted
. q 3 About
fiber ul \
| i A J
Select All O opeselect all Select all | @ Select Valid | Q

Exit

|& WI00000000 s | Local | eonaoaze | 183+

EXFO [Poner Level: _nmmmEENSRsisssn

You can specify which fibers must be taken into account by selecting
or clearing the corresponding boxes from the selected fibers list. The

Select All and Deselect All buttons allow you to quickly perform
selections.

For each fiber, you can also specify which measurements must be
included in the statistics. Simply select the desired fiber to display the
related measurements and select or clear the corresponding
measurement boxes.

The Select All button allows you to quickly select all the boxes.

The Select Valid button selects all the measurements that do not
exceed the specified thresholds.
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Creating New Result Files with Selected Fibers

It is possible to merge data taken from distinct files into a single file by
selecting the desired fibers. Creating this new file does not affect the
original files, unless you explicitly ask to overwrite one of the files.

To create a new result file:

1.

From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, click Exit Storage.

2. From the main window, click the Tools tab. Ensure that Multiple-Fiber
Statistics or Make Link is selected.

A F1B-55008 [1-0] =10l =
Parameters | Results Taols
© Single-Fiber Statistics DUT Type Telecom Fiber Start
Mean PMD 11.548 ps
@ Multiple-Fiber Statistics Std, Dav, PMD 18.428 ps
~ Maks Link Min-Max PMD Value 0.785-32.825 ps
ke Hn WMean PMD Coeff. 11.246 ps/km~1/2 E
. B muid e | Std. Dew. PMD Coeff, 18.692 ps/km~1/2 QuickSave
File generator—— uiia e Min-Max PMD Coeff, 0.126-32.825 ps/km™1/2
button ~ Item Count ] =2
Legend 1 St
egen L] Va =\ orage
Fiber Mame Filename PMD Yalue | Measurement_Time |
'@ Fiberonz FILE_2003_04_24_18_3 . 1,032 ps 2003-04-24 18:31:16
. TEST_8_18  TraceDemo2 prdg 1032 2003-04-24 18:31:24 #®
Selected fibers o s > Setup
B({) Te5T 8 1.8 TraceDemo3.pmdb 1.032 ps  2003-04-24 18:31:31
BE({]) TesT_ 918 TraceDemol.pmde 1032 ps  2003-04-24 18:31:39 &
Measurements T 1,033 ps  2003-04-24 16:31:46 p;:t
associated with Notepad
hlghllghted
fiber 4 | About
Select All O Deselect all Select All | @ Sslect valid | [0}
Exit
EXFO [PowerLevel: mmammmn ||| EN00000000 7e% | tocal | zosoezs | w3
You can specify which fibers must be taken into account by selecting
or clearing the corresponding boxes from the selected fibers list. The
Select All and Deselect All buttons allow you to quickly perform
selections.
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For each fiber, you can also specify which measurements must be
included in statistics. Simply select the desired fiber to display the
related measurements and select or clear the corresponding
measurement boxes.

The Select All button allows you to quickly select all the boxes.

The Select Valid button selects all the measurements that do not
exceed the specified thresholds.

3. From the Tools tab, click Build File.

4. When prompted, name the file to your convenience and save it.
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Documenting Results

For easier management, you may want to add comments and information
about the tests that are performed. It is possible to include general and
specific information.

General information concerns jobs, receiver and source. Specific
information is related to files, fibers and measurements. This information
could be included later in reports or in exported ASCII files.

To speed up general information entry, you can also define a template that
will be used for all new tests (see Defining a Template for Test Information
on page 62).

To add general information:

1. From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, select Exit
Storage.

2. From the main window, click the Results tab.
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3. To specify which test must be documented, select any measurement

30 R ——
g a
AU QuickSave
B
10 =2
£ Storage
o
-2 -1 o 1 2
Delay (ps)
| Results ‘ ®
PMD Yalue 0.785 ps Setup
PMD Coefficient 0.7851 ps/km™1/2
Gaussian Compliance Factor 1.069 &
Second arder PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 ps/nm.km @
Length 1.000 km &
Wavelength Band 1514.62-1586.66 nm Notepad
Date/Time 2003-04-16 10:23:53
Status valid
Comments Random coup| 2 sured in telecom mode with C b... P
7~ 1
Measurement
Measurement_QTEST_g_l_E(l): TraceDemol.pmds | @ e | Pass ‘ )
selector Exit

related to this test using the measurement selector.

A FTB-55008 [1-0]

Tools |

Parameters Results
o afa] TR @ wgp | mon |

=10l

Start

4. Click Notepad to access the documentation window.

Results —

documentation
indicator

M F8-55008 [1-0] =10l
Job Information
Results Start
Job ID: ob_1 Cable ID: Cable_1
Contractor: [Contr_12 Customer: Fiber E
QuickSave
LI
Receiver Source Sterage
Location: 123_4 Location: 45, map 1
Operator: (Oper_NG Operator: same
*
Setup
=)
Frint
|
Exit Notepad

5. Fillin the boxes according to your needs. When you are done, click

Exit Notepad.
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To add specific information:

1. From the button bar, click Storage. Ensure that the results you intend
to use are displayed on the list. When you are done, click Exit Storage.

2. Select the item you wish to document with the measurement selector
and click the Measurement Information button to access the
documentation window.

M F8-55008 [1-0] =10l
Parameters Results | Tools |
r— ] [0
e B= COPY B, COPY Start
O3 afa Slia R ]
30 A
&
\;ZU QuickSave
10
g

Storage

b b

-2 -1 a 1 2
Delay (ps)
Results |

PMD Value 0.785 ps Setup

PMD Coefficient 0.7851 ps/km”™1/2

Gaussian Compliance Factor 1.069

Second order PMD 0.2771 ps/nm Print

Second PMD Coefficient 0.2771 ps/nm.km

Length 1.000 km

Wavelength Band 1514.62-1586.66 nm Notepad

Date/Time 2003-04-16 10:23:53

Status walid

Comments Random coupling fiber measured in telecom mode with C b... about

Measurement Measurement

TEST_9_1_8(1}: TraceDemol.pmds i e |Pass [0}

selector Exit
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3. Fillin the boxes according to your needs.

i
Fiber ID: [TEST_8_18
Fiber Length (km): [1
PMD Threshald (ps): Mo Threshold E .
Information
Coefficient Threshold . .
(psskm or pekmAtszy T INDWWU‘d - | associated with
Comments: ’ selected item
s X
OK Cancel

IMPORTANT

Except for comments, all the information that you set for a
measurement will be automatically applied to other measurements
associated with the same fiber.

The modifications will only be effective if you save them (see Saving
Results Files on page 63). If you want to discard the changes, simply
answer “No” when the application will prompt you to save the file.
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Defining a Template for Test Information

It is possible to define a template that will be used to fill the general
information boxes of all new tests. This way, you can simply make a few
changes instead of having to fill in each box manually.

To define a template for test information:

1. From the main window, click the Parameters tab.

2. Click Notepad to access the documentation window.

TAFTE-55008 [1-0] P ] 5
Job Information
Template - Template Start
mOde Job ID: Noh_ Cahle ID: Cahle_
indicator —
Contractor: |Contr_ Customer: Customer name here E
QuickSave
L
Receiver Source Storage
Location: 123_4 Location:
Operator: wour operatar 1D Operatar: |
*
Setup
&
Print
r ’)
Exit Notepad
About
(0]
Exit

3. Fill in the boxes to build your template to your needs. When you are
done, click Exit Notepad.

The information you have just entered will be automatically transferred
into the corresponding boxes of all the new tests you will perform.
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Saving Results Files

Results files can be saved automatically after each measurement (see
Setting Acquisition Parameters on page 24) or manually when the need
arises (current file or all open files).

Note: Full customization of file names is only possible when saving files
manually, one file at a time.

Note: If former results have not been saved yet, the application prompts you to
save them before starting a new test.

To save files:

From the button bar, click Quick Save to save all open files at the same
time (no file name will be requested).

=10l=
Results | Tools |
Measurement Parameters || Start
¥ Use Multiple-Measurements Mode v Automatic Save After Measurement
% Setup... Filename Prefix: [FILE_ =]
¥ Use Averaoina-Measurements Mode ¥ Keeo Measurements in Memary QuickSave

OR
From the button bar, click Storage, and click:

» Save As to save only the current file (you will be prompted to provide a
file name).

» Save All to save all open files at the same time (no file name will be

requested).
Start
= 0.399 ps 04-23 0 a
Save As... @ Fvo: 0.401ps 20030423 12:22:56 QuickSave
o @ Fvo: 0299 ps 20030423 122304 =
Save A PMD: 0400 ps 2003-04-23 12:23:10 xit Storage
I P Exit St
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Exporting Results and Graphs

The FTB-5500B Polarization Mode Dispersion Analyzer offers you the
possibility of quickly building your own reports by copying results and
graphs to the clipboard. Afterwards, the content of the clipboard can be
pasted onto a word-processor document of your choice. Graphs are
exported exactly as you see them on the screen (zoom factor and display
are kept) except for background.

If you prefer to work with raw data to build your own tables and graphs see
Exporting PMD Files with the File Converter on page 73.

IMPORTANT
Since information is stored to clipboard, you cannot export both

results and graph simultaneously. You must copy them one at a
time.
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To export results to clipboard:

1. From the main window Results tab, use the measurement selector to
specify which measurement must be displayed.

A FTB-5500B [1-0] =10 x|
Parameters ResLlts | Tools |
= — — v«
BN RN ey =N Fagimi R mgry (o J| S

a0

nd

QuickSave

=

Intensity (963

Storage

b b

-2 -1 o 1 2
Delay (ps)
Results |
PMD Yalug 0.785 ps Setup
PMD Coefficient 0.7851 psfem~1/2
Gaussian Compliance Factor 1.069
Second order PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 psdrm ki
Length 1.000 km
Wavelength Band 1514.62-1586.66 nm Notepad
Date/Time 2003-04-16 10:23:53
Status walid
Comments Random coupling fiber measured in telecom mode with C b... About
Measurement Measurement
= ITEET797178(1)‘ TraceDemol.pmd8 j %mmrmamnm Pass 0]
selector Exit

2. C(lick Copy Results.

3. Paste the content of the clipboard onto a word processor document,
for example.
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To export graphs to clipboard:

1.

Measurement

From the main window Results tab, use the measurement selector to

specify which measurement must be displayed.

A FTB-55008 [1-0]

Parameters Results | Tools |

ofd alal ol m ] (e e

)
:20
&
10
5
a
a
Delay (ps)
| Results ‘
PMD Value 0.785 ps
PMD Coefficient 0.7851 ps/km~1/2
Gaussian Compliance Factor 1.069
Second order PMD 0.2771 ps/nm
Second PMD Coefficient 0.2771 ps/nm.km
Length 1.000 km
Wavelength Band 1514.62-1586.66 nm
Date/Time 2003-04-16 10:23:53
Status Valid
Comments Randorm coupling fiber measured in telecam mode with C b

M t
Selector—_lTESTigilia(l): TraceDemol. prmdb j ‘%In?ﬁfm@?, PaSS ‘

2.

Adjust graph display to your needs. For more information, see

Customizing Graph View on page 43.

Click Copy Graph.

i

I

Start

QuickSave

Storage

Setup

Print

e b

Motepad

About
&

Exit

b

Paste the content of the clipboard onto a word processor document,

for example.
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Customizing Reports

The FTB-5500B Polarization Mode Dispersion Analyzer provides many
report types that are used for printing. For each type of report, you can
specify which information must be included in your document.

To set up report parameters:

1. From the button bar, click Print.

EEE
Parameters Results | Toals |
= - v« .
o[ ala T T L mi [wcay, || S

30

(=]
QuickSave
=
Storage

Intensity (36)

Delay (ps)
Results | ®
PMD Walue 0.785 ps Setup
PMD Coefficient 0.7851 ps/km”™1/2 (
Gaussian Compliance Factor 1.069 =]
Second order PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 ps/nm.km [
Length 1.000 km %
Wavele.ngth Band 1514.62-1586.66 nm Notepad
Date/Time 2003-04-16 10:23:53
Status walid
Comments Random coupling fiber measured in telecom mode with C b... about
Measurement
f - I
TEST_9_1_8(1}: TraceDemol.pmds J et | Pass ‘ [0}
Exit
EXFO Powerlevel mmmmmmn | |& E00000000 7e% | tocal | zooz0424 | 1mz2
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2. From the Setup tab, customize the report to suit your needs.

Repart

FTH-SS[I[IB [1-4]

Report Title: IPMD Repart

Logo: IC:\Pngram Files\EXFO\Toolbos\Configuration FileshPr- Browse...

=lolx

x

Start

QuickSave

Measurements Report

[ Job Identification

v DUT Information

v Measurement Results

¥ Interferometric Envelope
Statistics Report

¥ DUT Information
¥ Measuremants Tahle

Fibers Report
7 Job Identification

¥ Measurements Table

Storage

Setup

Link Report

¥ DUT Information
v Measurements Table

el

Erit Print

>

Motepad

About
&
Exit

EXFO Powerlevel: nmmmmmm

|\ 0000000000 0% | Local

| zmozotte | 1240

» You can customize the title by entering it in the Report Title box.

» You can also add a logo by using the Browse button.

» Select the boxes corresponding to the information you want to see
in your report and clear those you do not want to see.

3. When you are done, from the button bar, click Exit Print. The report
parameters are automatically saved for future use.
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The FTB-5500B Polarization Mode Dispersion Analyzer allows you to
preview and to print reports containing the test results or statistics from
Microsoft Internet Explorer. For information on how to modify report

templates, see Custornizing Reports on page 67.

To preview or print a report:

1. From the button bar, click Print.

i FTB-55008 [1-0] oy ]
Parameters Results Toals
— — — u v
A Copy copy Start
L E; &
08 ala S ) o
30 /
5 (2]
:2 QuickSave
&
i =
= Storage
-2 -1 0 1 2
Delay (ps)
Results ‘ #
PMD Value 0.785 ps Setup |
PMD Coefficient 0.7851 ps/fm~1/2 / 3
Gaussian Compliance Factor 1.069 =
Second order PMD 0.2771 ps/nm Print
Second PMD Coefficient 0.2771 ps/nrm.kim \—
Length 1,000 km b5
wWavelength Band 1514.62-1586.66 nm Hotepad
Date/Time 2003-04-16 10:23:53
Status walid
Comments Random coupling fiber measured in telecom mode with C b... About
Measurement
. - L
TEST_9_1_8(1): TraceDemol.pmde J @Inmmatmm Pass ‘ &
Erit
EXFO [Powerlevel: nmmmunm ||| 00000000 == | Local | conzoszs | 1mez
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2. From the Print tab, select the desired report type.

A FTB-55008[1-0] ==l x|
Repart Setup
Start
 Measurements Repart PMD ¥alue |Cnefﬁcleﬂt Measuremen... | Filename |
© Fibers Report 2@ 0. o0785.. 2003-04-16... TraceDemal.pmds
© Statistics Repart =@ W g =
£ Link Report O@ 1. o0126.. 2003-04-24.. FILE 2003 04 24 .. QuickSave
O@ 1. 0126, 2003-04-24.. FIE_2003_04 24 .. =
O@ 1. o016 2003-04-24 ... FILE 2003 04 24 . Storage
A@ 1. o012 . 2003-04-24.. FILE_2003_04 24_..
O@ «.. 4572.. 2003-02-19 ... TraceDemod prmdb
2@ 3. azezs.. 2003-02-19 ... TraceDemoz.pmds Ed
Setup
=
Euit Print
*;
MNotepad
Select Al O peselect Al
About
& )
Print. ..
Pt | Exit
EXFO [PowerLevel: mmmmmmn ||| EN00000000 7eo% | tecal | zo0zo424 | 1wt

Note: If you do not customize the graph appearance, it will be presented with the
default settings (no zoom factor).

Note: Graphs only appear in reports if you select the Measurements Report

option.

Select which items must be included. The table below gives you more
information on possible selections.

If you have selected...

Specify...

Measurements

Which measurements must be included in
the report by selecting the corresponding
boxes.

You can also click Select All or Deselect All
to quickly select or clear all boxes at the
same time.
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If you have selected...

Specify...

Fibers

Which fibers must be included in the report
by selecting the corresponding boxes.

You can also click Select All or Deselect All
to quickly select or clear all boxes at the
same time.

Statistics

No fiber or measurement selection can be
made from the current window. You can
select the fibers you want to include, but not
the individual measurements.

Link

No fiber or measurement selection can be
made from the current window. You can
select the fibers you want to include, but not
the individual measurements.

3. When you are done, click Print to open the preview. If you want to
send the document to a printer, use the Print function of Microsoft

Internet Explorer.

4. From the button bar, click Exit Print to return to the main window.
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Closing Result Files

Note:

72

For easier result management, you may want to close the result files
manually.

You do not need to close files manually before exiting the Polarization
Mode Dispersion Analyzer application. You will be prompted if some result
files have not been saved.

To close files:

1. From the button bar, click Storage, and click:
» Close to close only the current file.

» Close All to close all open files at the same time.

FTB-SSI]I]B[[-4] o ) il
Results |
= [Z-{_ FILE_2003_04_23_12_22_50.pmce ket
Open... = () Fibernons

@ PMD: 0.400 ps 2003-04-23 12:23:18

o N JrvD  0.399 ps 0 =]
Save As.. PMD:  0.401 ps  2003-04-23 12:22:56 QuickSave
PMD:  0.398 ps  2003-04-23 12:23:04 =
PMD:  0.400 ps  2003-04-23 12:23:10 Exit Storage
LI
=

Setup
Close Al

Print

4 |
A
Remove i

2. When you are done, from the button bar, click Exit Storage to return to

the main window.
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7 Exporting PMD Files with the
File Converter

The File Converter tool has been designed to export PMD files to specific
formats:

» From PMD-5500 files to PMD-5500B files (allows to load files created
with former PMD Analyzer)

» From PMD-5500 files to ASCII files
» From PMD-5500B files to ASCII files

You can also fully customize the contents of the generated files by
exporting only the information you need.
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Exporting PMD Files with the File Converter
Starting and Exiting the File Converter

Starting and Exiting the File Converter
To start the converter:

» From ToolBox, click the Applications tab. Click PMD File

ImportExport.

PO ToOlEoR =FX
Il Modules ﬁ Applications ¢ Todls EXFO ToolBox
e ——————————— . —
@ Chromatic Dispersion Chromatic Dispersion File Con... %@ Data Converter Optical Pover Meter

- and VFL
Hancheld Data Transfer Mult Wavelength Meter Ofts Result Viewer
Fiber Inspection
Osa 5230 0Osa 5240 E] Otdr =t
IE‘ Otdr Bidirectional PMD File ImportExpart FMDE
Setup

OR

» From the FTB-5500B Polarization Mode Dispersion Analyzer
application, click the Storage button. Click Converter.

P
= Notepad
Converter
‘ About
Legend o
Exit
EXFO [Powerlevel: NENNEREARSRSRARAND 0000000000 o% | tecal | zozo4es | 1z
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Exporting PMD Files with the File Converter
Starting and Exiting the File Converter

The File Converter main window is displayed.

arPMoFlesErpore
Files to Export
. Files ko Export
Fl |es to be ———C:{Program Files\EXFOI ToolBoxdUser Files\FTBSSODBFILE_2002_12_09_15_14_34.pmdB E@
exported i
— Function
tabs
Remove Remove All
Estport Control
) Export Status | File Name
Information ——
about the
export
process
Expart File{s)
Local [ 2m0z-1z-10 [ 1428

|Ready

To exit the converter:
» Click *] (in the top right corner of the main window).

» Click the Exit button located at the bottom of the function bar.

Polarization Mode Dispersion Analyzer
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Exporting PMD Files with the File Converter

Setting Export Parameters

76

Setting Export Parameters

Before exporting data from one format to another, you must define:

» Which information must be exported: You can export general test

information (fiber ID, thresholds, PMD value, etc.) as well as points
from the acquired traces. This is particularly useful if you intend to
build your own graphs using Microsoft Excel, for instance.

The conversion type (from PMD-5500 to PMD-5500B, from PMD-5500 to
ASCII or from PMD-5500B to ASCII).

>

>

Where to export files.

The parameters you set will remain unchanged until you choose to modify
them. They will still be available after the computer has shut down.

To set export parameters:

1.

Open the File Converter tool (see Starting and Exiting the File

Converter on page 74).

Select the desired conversion type.

+
@ PMD File Export

Export Sections in ASCII File

_ = x|

uuuuuuuuu Type

aabiolelr o EE—— P | Select Al
[¥] 20b 1rformation

N PMD-5500 to PMD-SS008

[ vadute nformation | Desclect Al

|s = PMD-55006 to ASCT

E DUT General Information
D DUT Type

|Z| DUT Length

[ wavekength

[#] thresholds

[Jrvo petay

-
PMD Cneffirient
4 |

W PMD-5500 to ASCID

&—‘

EXFO
7

Converter

ke

Settings
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Exporting PMD Files with the File Converter
Setting Export Parameters

3. Ifyou selected a conversion to the ASCII format, from the Settings
function tab, select all the boxes corresponding to the information you
want to export.

Ei' PMD File Export ;IEIEI
ft b EoctionsinBECILEL ~ Conversion Type EXF o

Dsta To e Exported - l selsct Al | I PYD-5500 to FMD-55008
[#] 26 1rformation ] J E@
[ voduie Information | Desslect Al | | I PMD-55008 to ASCTI i
: Converter
[F]our General information
[Jourr I PVD-5500 to ASCID
wpe
Fourtena —— Sf}
ettings
[ wavelength
[#] thresholds

D PMD Delay
=
PN Creffirient
Iﬂ [ » V_Ij

Note: If you select Interferometric Envelope, all points acquired during the test
will be exported.

4. From the Export Folder panel, click the Browse button to specify in
which folder the exported files will be stored.

1| BUT General Information O —
ourr, I PMD-5500 to ASCIL

wpe
[Fourtenatn 5%

Settings
[ wavelength

[#] thresholds

D PMD Delay
-
PN Creffirient
‘4 | »
Export Folder

[ CiYProgram Files\EXFONToolboxiser Files|PHDE,
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Exporting PMD Files with the File Converter
Exporting PMD Files

Exporting PMD Files

Once the export parameters are set, you are now ready to start exporting
PMD files. Files that cannot be exported (for example, corrupt files) will be
skipped and their export status will change to “Failed”.

IMPORTANT

u To avoid errors during file export, ensure that all the files you intend
to use are closed. A file that is selected in the Results tab of the

Polarization Mode Dispersion Analyzer main window is considered
open.

To export PMD files:

1. If necessary, close the files that you want to export (see Closing Result
Files on page 72).

2. If necessary, start the converter (see Starting and Exiting the File
Converter on page 74).

3. Ifnecessary, set up the export parameters (see Setting Export
Parameters on page 76).

4. Click the Converter function tab of the File Converter.
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Exporting PMD Files with the File Converter
Exporting PMD Files

5. Select the files.
5a. From the Files to Export panel, click Add.

A standard Open dialog box is displayed, allowing you to choose
the desired file(s).

Note: You can speed up file selection by selecting several files at the same time.

5b. When you are done, click Open to transfer the files to the list.

@l PMD Files Export E o [l b3

Files to Export EXF o

Files to Export
C1\Program Flles\EXFO1 TolBox\User Files\FTESSOUBIFILE_2002_12_09_15_L4_34.pmdB E’&

Converter

ey

Settings

Add Remove | Remove Al |

You can remove a specific file by selecting it and clicking Remove. If
you want to quickly empty the list, click Remove All.

6. From the Export Control panel, click the Export File(s) button to start
the export process.

Export Control

Export Status | Filename
Successful expo rt —tsucceeded C:\Program Files\EXFO| ToolBax|User Files|PMDE| TraceDemo3. pmd6 Dut 1 Measure 1
Succeeded Cr{Program Files|EXFO! ToolBox|User Files\PMDE|TraceDemoz,pmds Dut 1 Measurs 1
Succeeded Cr{Program Files\EXFO\ ToolBox|User Files\PMDE|TraceDemo] pmds Dut 1 Measurs 1
Unsuccessful——raied CH{Program Files\EXFO! ToolBox|User Flles\PMDBIFILE_2003_04_16_11_S58_z3.pmde

export

ExporbFilE(s) Export Folder: C:\Program Files\EXFC\Toolbox\User Files\PMDE|

|Reaty | zoozotis | 1228
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8 Maintenance

To help ensure long, trouble-free operation:

>

>

oo mm oo

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 and let the unit dry completely.

WARNING

E Use of controls, adjustments, and procedures for operation and
maintenance other than those specified herein may result in
hazardous radiation exposure.

Polarization Mode Dispersion Analyzer
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Maintenance

Cleaning Fixed Connectors

Cleaning Fixed Connectors

Regular cleaning of connectors will help maintain optimum performance.
Do not try to disassemble the unit. Doing so would break the connector.
To clean fixed connectors:

1. Fold a lint-free wiping cloth in four to form a square.

2. Moisten the center of the lint-free wiping cloth with only one drop of
isopropyl alcohol.

IMPORTANT

u Alcohol may leave traces if used abundantly. Avoid contact between
the tip of the bottle and the wiping cloth, and do not use bottles
that distribute too much alcohol at a time.

3. Gently wipe the connector threads three times with the folded and
moistened section of the wiping cloth.

IMPORTANT
Isopropyl alcohol takes approximately ten seconds to evaporate.

Since isopropyl alcohol is not absolutely pure, evaporation will
leave microscopic residue. Make sure you dry the surfaces before
evaporation occurs.

4. With a dry lint-free wiping cloth, gently wipe the same surfaces three
times with a rotating movement.

5. Throw out the wiping cloths after one use.
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Maintenance

Cleaning Fixed Connectors

6. Moisten a cleaning tip (2.5 mm tip) with only one drop of isopropyl
alcohol.

IMPORTANT

Alcohol may leave traces if used abundantly. Avoid contact between
the tip of the bottle and the cleaning tip, and do not use bottles
that distribute too much alcohol at a time.

7. Slowly insert the cleaning tip into the connector until it reaches the
ferrule inside (a slow clockwise rotating movement may help).

0@‘|

8. Gently turn the cleaning tip one full turn.
9. Continue to turn as you withdraw the cleaning tip.

10. Repeat steps 7 to 9, but this time with a dry cleaning tip (2.5 mm tip
provided by EXFO).

Note: Make sure you don't fouch the soft end of the cleaning tip and verify the
cleanliness of the cotton tip.

11. Throw out the cleaning tips after one use.
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Maintenance

Cleaning EUI Connectors

Cleaning EUI Connectors

Regular cleaning of EUI connectors will help maintain optimum
performance. There is no need to disassemble the unit.

IMPORTANT
If any damage occurs to internal connectors, the module casing will

have to be opened and a new calibration will be required.

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.
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Maintenance
Cleaning EUI Connectors

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.

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).

= WARNING
Verifying the surface of the connector WHILE THE UNIT IS ACTIVE

WILL result in permanent eye damage.

7. Put the EUI back onto the instrument (push and turn clockwise).

8. Throw out cleaning tips and wiping cloths after one use.
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Maintenance
Recalibrating the Unit

Recalibrating the Unit

Manufacturing and service center calibrations are based on the

ISO/IEC 17025 Standard, which states that calibration documents must not
contain a recommended calibration interval, unless this has been
previously agreed upon with the customer.

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. You
should determine the adequate calibration interval for your unit according
to your accuracy requirements.

Under normal use, EXFO recommends calibrating your unit every year.
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Maintenance
Recycling and Disposal (Applies to European Union Only)

Recycling and Disposal
(Applies to European Union Only)

electronic accessories) properly, in accordance with local

Recycle or dispose of your product (including electric and
E regulations. Do not dispose of it in ordinary garbage receptacles.

EE This equipment was sold after August 13, 2005 (as identified by
the black rectangle).

» Unless otherwise noted in a separate agreement between EXFO and a
customer, distributor, or commercial partner, EXFO will cover costs
related to the collection, treatment, recovery, and disposal of
end-of-lifecycle waste generated by electronic equipment introduced
after August 13, 2005 to an European Union member state with
legislation regarding Directive 2002/96/EC.

» Except for reasons of safety or environmental benefit, equipment
manufactured by EXFO, under its brand name, is generally designed to
facilitate dismantling and reclamation.

For complete recycling/disposal procedures and contact information, visit
the EXFO Web site at www.exfo.com/recycle.
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Troubleshooting

Solving Common Problems

Before calling EXFO’s technical support, you may want to consider the
following solutions to problems that could occur.

Message

Possible cause

Solution

Detected signal is out of
user selected band.

No signal detected in the
selected band. However,
another signal has been
detected outside the
specified band. The
application will try to take a
measurement using the
specified band.

» Ensure the source is on.

» Ensure the source
wavelength matches the
selected band for the
Polarization Mode
Dispersion Analyzer.

Strong signal detected out of
the selected band.
Measurement may be
erroneous.

Signal detected in the
selected band. However,
another strong signal has
been detected elsewhere
on the whole measurement
band. Measurement
accuracy can be affected.

Turn off the sources emitting
at wavelengths that do not
match the selected band for
the Polarization Mode
Dispersion Analyzer.

Narrowband optical source |The source beingusedhasa |[» Use a LED or SLED
detected. Measurement very narrow bandwidth that source.
may be erroneous. prevents an accurate PMD » Ensure no narrow
measurement. source is used for the
selected band.
The frequency range of The frequency range of » Use a source with a
signal is out of measuring |signal is out of measuring wavelength matching
range. The acquisition range (160 THz to 250 THz). the Polarization Mode
operation was canceled. Dispersion Analyzer
bands.
» Ensure that the source

power is sufficient.

Polarization Mode Dispersion Analyzer
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Troubleshooting
Solving Common Problems

Message

Possible cause

Solution

Low signal-to-noise ratio.

Power too-low in the
selected band.

Use a source with a
higher output power.

» Clean connectors
carefully.

Ensure connections are
made properly.

Ensure the source
wavelength matches the
selected band for the
Polarization Mode
Dispersion Analyzer.

Possible coupling mode
selection error.

The selected coupling mode
(Telecom or
Polarization-Maintaining)
does not match the coupling
mode the Polarization Mode
Dispersion Analyzer detects.
Calculation will be
performed using the
selected coupling mode.

Ensure that the selected
coupling mode is
appropriate.

The signal is too low to
compute a PMD value. The
acquisition operation was
canceled.

» Power too-low in the
selected band.

» The source being used
is modulated.

» Ensure the input power

is sufficient.

» Use a LED or SLED
source.

The signal is saturated.
Unable to compute PMD
value. The acquisition
operation was canceled.

Power is too high.

Reduce the source output
power.

20
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Troubleshooting

Solving Cormnmon Problems

Message

Possible cause

Solution

Specifications not
guaranteed, retesting
recommended.

The PMD value might no be
within the unit’s
specification:

» Your PMD Analyzer

measures low PMD
values from a weak
coupling device (for
example, PMF) and
analyzer input
polarization state is not
appropriate.

External parasitic signal
during measurement
(for example, live fiber).

Move fiber or device
slightly to change
polarization state and
retest.

Remove parasitic signal
and retest.

Polarization Mode Dispersion Analyzer
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Troubleshooting

Viewing Online Docurnentation

Viewing Online Documentation

An online version of the FTB-5500B Polarization Mode Dispersion Analyzer
user guide is available at all times from the application.

To access the online user guide:
Click Help in the function bar.

[P rra-s5008 [1-4]

FTB-5500B PMD Analyzer

Start

EXFO Electro-Optical Engineering Inc.
465 Godin Avenue
Wanier (Quebec) GIM 3G7

CANADA QulckSave

Copyright {c) 2003 EXFO Electro-Optical Engineering Inc. all Rights Reserved Sturage

Contact EXFO Software Information

Version:

bk

a8 Canada and the United States: ,—2 1.15
A 1866683-0155 e @
s Setup
International: User Guide
1418 683-5498
Eax: Module Information Print
I
2] 118 603-9224 Module Identification: %
@E support@exfo.com |1401 Matepad
Serial Mumnber:

s e fo. com/support IAIpha4VCEL
Exit About

Firmware Yersion:

ILEDlQE\ v01.00.02.00

Exit
EXFO PonerLevel: mmmmmm |l# 0000000000 0% | tocel 203-0+-16 | 1229
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Troubleshooting
Contacting the Technical Support Group

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).

For detailed information about technical support, visit the EXFO Web site at
www.exfo.com.

To accelerate the process, please have information such as the name and
the serial number (see the product identification label—an example is
shown below), as well as a description of your problem, close at hand.

*kkkkkkkkkkkhkkkk

SN 542392-3D
Made in Canada QST442B

FTB-5500B-XX

Connector
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Troubleshooting

Transportation

You may also be requested to provide software and module version
numbers.This information, as well as technical support contact
information, can be found by clicking About in the function bar

PP USE AR G YIS S LS L BB IPISOSLE LS ey _—
=
Measurerment Count: 2
Storage
PMD Threshold (ps): Coefficient Threshald (psfam ar ps/keme~1/2):
A IOC4E - STM1A: 40 - | w IND Threshold - |
LI
Fiber Parameters Fiber Auto-Naming Setup
Length (km): 0.001 Name: izl &
Print
Prefix Part: Fiber
@ Telecom Fiber Mumber Part; 11 h
Motepad
" Palatization-Maintaining Fiber Rt off B la— (—b
Increment: 1
& Cand L Bands amut
0, C, L Bands =" nulling (0]
- Exit
EXFO |[Pover Level: mmmmmmm |l# 0000000000 0% | tocal | eooa0a16 | 1236

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.
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10 Warranty

General Information

EXFO Electro-Optical Engineering 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

EXFO will charge a fee for replacing optical 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 99). 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 number.

Note: A test setup fee will apply to any returned unit that, after test, is found to

928

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 99).
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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 1 866 683-0155 (USA and Canada)
Quebec (Quebec) GIM 2K2 Tel.: 1 418 683-5498
CANADA Fax: 1 418 683-9224

quebec.service @exfo.com

EXFO Europe Service Center

Omega Enterprise Park, Electron Way Tel.: +44 2380 246810
Chandlers Ford, Hampshire S053 4SE ~ Fax: +44 2380 246801
ENGLAND europe.service@exfo.com

EXFO China Service Center/

Beijing OSIC

Beijing New Century Hotel Tel.: +86 (10) 6849 2738
Office Tower, Room 1754-1755 Fax: +86 (10) 6849 2662
No. 6 Southern Capital Gym Road beijing.service@exfo.com
Beijing 100044

P.R. CHINA
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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.

( SPECIFICATIONS

Wavelength range (nm) 1260 to 1675 (O to U band)
Measurement range (ps) Oto 115
Sensitivity 2 (dBm) -45

4.5 (for any PMD value)
+ (0.020 + 2 % of PMD)
Yes (above 120 EDFAs)

Measuring time (s)
Absolute uncertainty (strong mode coupling) ® (ps)
Allows measurement through EDFA

Notes
a. Typical, for C band. May be increased with averaging. With the FLS-5800, the typical dynamic range is 47 dB.

b. For C band, assuming averaging over all states of polarization.

( GENERAL SPECIFICATIONS

Temperature

operating 0°Cto 40°C (32 °F to 104 °F)

storage —40 °C to 70 °C (=40 °F to 158 °F)
Relative humidity 0 % to 93 % non-condensing
Size (H x W x D) (module only) 9.6 cm x 7.6 cm x 26.0 cm (33/4inx3inx 10 1/4in)

Weight (module only) 1.6 kg (3.4 Ib)
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B Using Third-Party Broadband
Light Sources

You can use broadband light sources from a third-party supplier in
combination with the FTB-5500B Polarization Mode Dispersion Analyzer.
However, the broadband source must respect a few simple, basic criteria
in order not to impair the normal operation of the analyzer or degrade
some of its specifications.

Compliance Criteria

» Criterion 1: Source Modulation

Ideally, the light emitted from the broadband source and launched into
the device under test must be free of any periodic power-modulation
or phase-modulation. Nevertheless, a periodic modulation will not
impair the normal operation of the analyzer whenever the following
condition is respected:

f, =500 kHz Equation 1

where f, is the fundamental frequency of the periodic modulation. In
other words: the fundamental frequency of the periodic modulation
must be higher than 500 kHz. Even more generally speaking, the
smallest frequency in the spectrum of the modulation waveform must
be higher than 500 kHz.

» Criterion 2: Source Spectrum

The adequacy of the broadband source spectrum can be judged easily
through a precise quantitative criterion. The basic characteristic of the
broadband source spectrum that is relevant is the rms width of its
corresponding auto-correlation. The auto-correlation corresponds to
the Fourier transform of the spectrum. It is a function of delay 1. You
can have a good estimate of the auto-correlation by saving the
displayed interferogram when the broadband source is connected
directly to the interferometer input with a patchcord.
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Using Third-Party Broadband Light Sources

Compliance Criteria

The rms width of the auto-correlation determines the basic uncertainty
of the interferometric method (Equation 4 on page 105). The smaller
the rms width of the auto-correlation, the smaller the basic uncertainty.
If the uncertainty is critically required to be equal to or smaller than the
specified uncertainty using dedicated EXFO sources, the rms width of
the auto-correlation, o, must be smaller than' ~ 0.1 ps .

0y, <0.1ps Equation 2

In the particular case of a Gaussian-shaped spectrum with no ripple,
Equation 2 corresponds to

FWHM > 3.75 THz Equation 3

(30.0nm @ 1550 nm, 21.5nm @ 1310 nm)

If criterion 2 is not met, the instrument will still operate normally, but
the uncertainty specification will change according to the uncertainty
formula given on the next page (Equation 4 on page 105).

It is useless to ask for a general specification regarding ripples or
FWHM: it is impossible to precisely quantify the condition via these
parameters. The auto-correlation interferogram is the relevant function
to examine, through its rms width.

104 FTB-5500B



Using Third-Party Broadband Light Sources
Uncertainty Formula

Uncertainty Formula

The following formula can be used to determine the mean uncertainty as a
function of the auto-correlation rms width, o, the measured PMD value,
and the number of measurements performed with distinct [/O-SOPs (using
scramblers at the input and output of the DUT),

» all cases:

Equation 4

(-5
OpMD 1 3

PMD N’ 2
/1 L1 (PMD)
4 o

» large PMD:
c c
PMD s 1 %0
PMD N PMD
when PMD » 1
Op

Note: The uncertainty on the mean-PMD is decreased considerably when
performing a sufficient number N of measurements with distinct I/O-SOPs.
For randomly distributed 1/O-SOPs, the uncertainty is decreased by a factor
of 1/JN according to Equation 3 on page 104. However, using an
appropriate, deterministic set of I/O-SOPs covering the Poincaré sphere
with a regularly spaced grid, the improvement factor tends toward 1/N
instead, which is much more efficient.
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Uncertainty Formula

Note: Continuous random I/O-SOP scrambling can also be performed without
any synchronization with the instrument scans. Automatic, polarization
scramblers/controllers running continuously with time are inserted at the
input and output of the DUT (only one of these is not enough). The
bandwidth of the SOP scramblers must be at least a few Hz to ensure very
effective scrambling, and limited to a few kHz in order not to impair the
normal operation of the analyzer.

Note: The rms width of the auto-correlation interferogram, E(t) is defined as

follows: 5
.[r -E(1) - dr
Cp=—T Equation 5

IE(I) - dt
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