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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.

 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.
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Certification Information
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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 
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Safety of laser products – Part 1: Equipment classification, 
requirements, and user’s guide 
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1 Introducing the FTB-5700 
Single-Ended Dispersion 
Analyzer

The FTB-5700 Single-Ended Dispersion Analyzer is the world’s first 
combined CD and PMD analyzer doing both measurements from a single 
end of the fiber. It features a single connector port and software for both 
type of measurements; CD and PMD are characterized by pressing a single 
button. This is done without the need for a remote unit or light source.

As long as the remote end of the fiber is unterminated and with a UPC 
connector, a single technician can perform advanced testing, that is, CD 
and PMD measurements. The results are also compiled into a single test 
file and a single report for both tests.

Typical Applications
With its dynamic range, level of accuracy and feature set, the FTB-5700 
Single-Ended Dispersion Analyzer is a perfect tool for any network 
manager or technician to perform advance testing of 10 Gbit/s networks or 
faster, on any fiber length up to 120 km. The FTB-5700 Single-Ended 
Dispersion Analyzer helps validating fiber quality for the given speed or 
providing information enabling compensation.
Single-Ended Dispersion Analyzer 1



Introducing the FTB-5700 Single-Ended Dispersion Analyzer
Basic FTB-5700 Single-Ended Dispersion Analyzer Operation
Basic FTB-5700 Single-Ended Dispersion 
Analyzer Operation

The purpose of the FTB-5700 Single-Ended Dispersion Analyzer unit is to be 
simple of use, with minimal parameter setting requirements. The 
parameter most likely to be changed by a user is the fiber type.

In order to achieve optimal measurements, you must however remember 
a few concepts:

The measurement technique for the unit requires only a strong 
reflective event at the end of the link to perform CD and PMD 
measurements. The measurement is taken at the location of this 
reflective event at a wavelength of 1550 nm.

Note: Reflective events are caused by an abrupt discontinuity in the index of 
refraction. They cause a significant portion of the energy initially launched 
into the fiber to be reflected back toward the source.

You must have a UPC connector at the end of the fiber to measure the 
overall link. If the appropriate termination is not found, the unit returns 
an error message (see Troubleshooting on page 65 for details).

Note: Other reflective terminations include mirror connectors, fiber pigtailed 
mirrors, cleaved fibers. However, do not use fiber loop mirrors or 
Faraday-type mirrors.
2 FTB-5700



Introducing the FTB-5700 Single-Ended Dispersion Analyzer
Basic FTB-5700 Single-Ended Dispersion Analyzer Operation
Once the fiber end event position is found, the unit checks the dynamics 
and evaluates the wavelength range over which to perform the 
measurement. It then selects the acquisition conditions and sequence of 
the measurement before starting the acquisition itself.

You must also remember that the fiber under test (FUT) must meet the 
following requirements for optimal testing conditions:

The FUT length must be terminated by a UPC connector.

The FUT length must be less than 120 km.

The FUT must not have a filter at 1550 nm.

Note: Since the instrument is single ended, it cannot measure through 
components that allow light to travel only in one direction, such as 
amplifiers and circulators.
Single-Ended Dispersion Analyzer 3



Introducing the FTB-5700 Single-Ended 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.
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2 Safety Information

Your instrument is a Class 1 laser product in compliance with standards 
IEC 60825-1 Amendment 2: 2001 and 21 CFR 1040.10. Laser radiation may 
be encountered at the output port.

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

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

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

WARNING
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.

CLASS 1
LASER PRODUCT
Single-Ended Dispersion Analyzer 5





3 Getting Started with the 
Single-Ended Dispersion 
Analyzer
Inserting and Removing Test Modules

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.

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.

WARNING
When the laser safety LED ( ) 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.
Single-Ended Dispersion Analyzer 7



Getting Started with the Single-Ended 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.

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.

Protruding 
edges on top

Identification sticker
facing up

Connector 
pins at the 
back

Retaining screw
hole at the

back

FTB-500 right panel
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Getting Started with the Single-Ended 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.

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

Turn retaining screw knob 
clockwise

FTB-500 left panel
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Getting Started with the Single-Ended 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.

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

Turn retaining screw knob(s) 
counterclockwise

FTB-500 left panel
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Getting Started with the Single-Ended 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.
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Getting Started with the Single-Ended Dispersion Analyzer
Starting the Single-Ended Dispersion Analyzer Application
Starting the Single-Ended Dispersion Analyzer 
Application

Your FTB-5700 Single-Ended 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.

2. Click the corresponding button in the Module Applications box.
12 FTB-5700



Getting Started with the Single-Ended Dispersion Analyzer
Starting the Single-Ended Dispersion Analyzer Application
The main window (shown below) contains all the commands required to 
control the Single-Ended Dispersion Analyzer:

Title Bar

The title bar is located at the top of the main window. It displays the 
module name and its position in the FTB-500. The module position is 
identified as follows:

Slot number in which module is inserted
(0 identifies first slot)

Unit housing the module
(1 identifies FTB-500)

[ 1 – 1 ]
Single-Ended Dispersion Analyzer 13



Getting Started with the Single-Ended Dispersion Analyzer
Exiting the Application
Status Bar

The status bar, located at the bottom of the main window, identifies the 
current operational status of the FTB-5700 Single-Ended Dispersion 
Analyzer.

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  in the top right corner of the main window.

OR

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

Current date and time

Local: Module controlled locally only.

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

Lockout: Module controlled remotely only.

Battery indicator

Control mode
14 FTB-5700



4 Setting Up the Single-Ended 
Dispersion Analyzer

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

The parameters you set will be kept in memory after turning off the 
FTB-500.

Setting up Application Details
You can customize the distance units, the CD display values and whether 
or not you are warned each time a scan is complete.

You can also keep the intermediate data when performing tests. This 
option should be used when there is a problem with the Single-Ended 
Dispersion Analyzer or a measurement. Once you have acquired this 
intermediate data, which represents all of the actions done by the unit 
when performing the test, you can take this file and send it to EXFO for 
troubleshooting purposes.

IMPORTANT
Selecting the Keep intermediate data option will increase the size of 
your result file in a significant manner. 
Single-Ended Dispersion Analyzer 15



Setting Up the Single-Ended Dispersion Analyzer
Setting up Application Details
To set up the application details:

1. From the button bar, click Setup.

2. Select the Application tab.
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Setting Up the Single-Ended Dispersion Analyzer
Setting up Application Details
3. Select the units to use for your measurements.

4. If you would like the unit to warn you when a test is complete, select 
the corresponding option.
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Setting Up the Single-Ended Dispersion Analyzer
Setting up Application Details
5. If you want your Single-Ended Dispersion Analyzer to keep the 
intermediate data when performing the analysis, select the 
corresponding option.

6. Under CD, select the Show lambda-0 check box to show the value if 
desired (the lambda-0 value is the extrapolated wavelength at which 
the dispersion equals 0).
18 FTB-5700



Setting Up the Single-Ended Dispersion Analyzer
Setting up Application Details
7. Select the display type for the CD values amongst the available choices:

Measured wavelength (default value)

Step by 1 nm

ITU-50

ITU-100

ITU-200

8. To confirm and save the changes, click OK.
Single-Ended Dispersion Analyzer 19



Setting Up the Single-Ended Dispersion Analyzer
Customizing Thresholds
Customizing Thresholds
The Single-Ended Dispersion Analyzer allows you to specify thresholds 
both for the CD and PMD aspects of your tests to determine if the results 
are as expected or if they exceed the specified limits.

Note: You cannot modify or delete the predefined thresholds provided with your 
Single-Ended Dispersion Analyzer.

To set the thresholds:

1. From the button bar, click Setup.
20 FTB-5700



Setting Up the Single-Ended Dispersion Analyzer
Customizing Thresholds
2. Select the Thresholds tab.

3. Select a predefined threshold in the Thresholds list. If you select 
Custom, the chromatic dispersion and PMD sections become editable 
and you can specify which values to use for the items below.

Dispersion (at 1550 nm)

Coefficient (at 1550 nm)

Max. dispersion (analysis range)

PMD

PMD coefficient

4. To confirm and save the changes, click OK.
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Setting Up the Single-Ended Dispersion Analyzer
Setting the Wavelength Range
Setting the Wavelength Range
You can set the wavelength range within which you want to perform your 
acquisitions. You can work with predefined range of the tunable source or 
set the wavelength range by using the custom option. This option could be 
useful to perform acquisitions in a specific area of a band or between two 
bands.

To set the wavelength range:

1. From the button bar, click Setup.
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Setting Up the Single-Ended Dispersion Analyzer
Setting the Wavelength Range
2. Select the Acquisition tab.

3. Select the range.

To use the default range, select the corresponding option. The 
default range is directly linked to the type of fiber in use.

To use a customized range, disable the Default range option to 
activate the minimum and maximum value boxes and enter the 
desired values.

4. Click OK to confirm and save your changes.
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Setting Up the Single-Ended Dispersion Analyzer
Setting PMD and CD Acquisition Parameters
Setting PMD and CD Acquisition Parameters
Parameters are kept in memory even after turning off the FTB-500.

These parameters include the following:

Parameter Details

CD Fiber Type There are several types of CD fibers. They have a 
wavelength range of 1475 nm to 1626 nm, but different 
fits.

G.652 NDSF (3-term Sellmeier fit)

G.653 DSF (quadratic fit)

G.655 NZDSF (quadratic fit)

G.656 Wideband NZDSF (quadratic fit)

Custom (default cubic fit)

Note: The only fiber type with an editable fit is 
Custom.

Note: The CD and PMD fiber types are linked, 
therefore if you select a fiber type, the 
choices available in the other file type list 
will change accordingly.

Fit The type of equation applied to measure CD (for 
example, quadratic or 3-Term Sellmeier). 

Number of 
scans

The number of times the module will take measurements 
for measuring PMD. A higher scan count will result in 
more accurate data, but will take longer to perform.
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Setting Up the Single-Ended Dispersion Analyzer
Setting PMD and CD Acquisition Parameters
PMD Fiber type Must be set to one of the following types:

Telecommunication: also known as strong coupling. 
If you are working directly in the field, you will always 
use this fiber type.

Polarization-Maintaining (PM): also known as weak 
coupling. This type is rarely used and is required for 
specific types of tests only.

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

Analysis Range The analysis range is the value used to calculate the ITU 
grid and the maximum value for the acquisition. The 
analysis range can be different from the wavelength 
measurement range.

Fiber with 
aerial sections

If the fiber installations are, for example, between 
buildings, or suspended to reach the intended location, 
the movement created by wind or other outside elements 
can affect the PMD measurement. Select this option to 
compensate for such possible movements.

Parameter Details
Single-Ended Dispersion Analyzer 25



Setting Up the Single-Ended Dispersion Analyzer
Setting PMD and CD Acquisition Parameters
To set the acquisition parameters:

1. From the button bar, click Setup.
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Setting Up the Single-Ended Dispersion Analyzer
Setting PMD and CD Acquisition Parameters
2. Select the Acquisition tab.

3. Change the settings as needed according to the table above.

4. Click OK to confirm and save your changes.
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Setting Up the Single-Ended Dispersion Analyzer
Defining the Automatic Fiber Name Format
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.

To define the fiber name format:

1. From the main window, select the Fiber Test tab.

2. Under Information, set the various parameters according to your 
needs.

Note: The fiber name, cable ID and automated additions to the file name such as 
the date can be set in the Preferences tab of the Setup window. See Setting 
Test Preferences on page 35 for details.

Name of the cable containing the fiber Threshold for your fibers

Name for the fiber
Incremental suffix for the fiber (reverts 
to 001 once it reaches 999)
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Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
Managing Test Configurations
If you often perform the same test types with preset threshold values, you 
can speed up your tests by saving configurations.

Note: The configuration files are independent of the unit on which they were 
saved. This means that if you transfer or copy the configuration file to 
another test unit, you can use it as if it had been saved on this new unit.

To save a configuration:

1. Set the parameters on your unit as desired.

2. From the main window, click Setup.

3. Select the Configuration tab.
Single-Ended Dispersion Analyzer 29



Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
4. Click Export Configuration.

5. Select the location and name for your file, then click Save.
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Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
To retrieve an existing configuration file:

1. From the main window, click Setup.

2. Select the Configuration tab.
Single-Ended Dispersion Analyzer 31



Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
3. Click Import Configuration.

4. Locate the file corresponding to your configuration, then click Open.
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Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
To revert to the default configuration:

1. From the main window, click Setup.

2. Select the Configuration tab.
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Setting Up the Single-Ended Dispersion Analyzer
Managing Test Configurations
3. Click Default Configuration.
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Setting Up the Single-Ended Dispersion Analyzer
Setting Test Preferences
Setting Test Preferences
You can set the autonaming and information preferences for your tests. 
This will help you better identify the different tests you perform with your 
module.

To set the test preferences:

1. From the main window, click Setup.

2. Select the Preferences tab.
Single-Ended Dispersion Analyzer 35



Setting Up the Single-Ended Dispersion Analyzer
Setting Test Preferences
3. Enter the information pertaining to your test. This information will be 
attached to the acquisitions you perform afterwards.

4. If you want the application to automatically include the fiber prefix, 
cable name, A and B location or date in the file name scheme, select 
the corresponding option.

5. Click OK to confirm your choice.
36 FTB-5700



5 Operating the Single-Ended 
Dispersion Analyzer

Cleaning and Connecting Optical Fibers

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.

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.
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Operating the Single-Ended Dispersion Analyzer
Cleaning and Connecting Optical Fibers
3. Carefully align the connector and port to prevent the fiber end from 
touching the outside of the port or rubbing against other surfaces.

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

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

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

Note: If your fiber-optic cable is not properly aligned and/or connected, you will 
notice heavy loss and reflection.
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Operating the Single-Ended Dispersion Analyzer
Installing the EXFO Universal Interface (EUI)
Installing the EXFO Universal Interface (EUI)
The EUI fixed baseplate is available for connectors with angled (APC) or 
non-angled (UPC) polishing. A green border around the baseplate 
indicates that it is for APC-type connectors.

To install an EUI connector adapter onto the EUI baseplate:

1. Hold the EUI connector adapter so the dust cap opens downwards.

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

3. Insert the connector adapter into the baseplate.

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

Bare metal
(or blue border)

indicates UPC
option

Green border
indicates APC

option

2 3 4
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Operating the Single-Ended Dispersion Analyzer
Performing a Test
Performing a Test
The Single-Ended Dispersion Analyzer allows you to acquire single traces 
on a specific fiber. You can test the PMD, the CD, or both at the same time.

IMPORTANT
Your FTB-5700 Single-Ended Dispersion Analyzer was designed to 
automatically determine the length of your fiber and test 
accordingly. If the test is still performed and the length indicated is 
not appropriate, this mean that a strong reflective event is present 
on the fiber before the non-reflective termination. 

If such a situation occurs, clean the fiber end or add a reflector at 
the end of the fiber to improve your results.
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Operating the Single-Ended Dispersion Analyzer
Performing a Test
To start an acquisition:

1. Set the acquisition parameters as needed. See the corresponding user 
guide sections for more details.

2. Select whether the acquisition will include PMD, CD, or both.

3. Verify that the fiber (FUT) is properly connected and that the setup is 
appropriate.

IMPORTANT
The FUT must be terminated by a UPC connector.
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Operating the Single-Ended Dispersion Analyzer
Performing a Test
4. From the button bar, click Start to start a measurement sequence.

When the measurement is complete, the results are displayed in the 
grid.

5. If you are satisfied with the results, click Save. The entry will be sent to 
the Results tab.

If you are not satisfied with the results, click Discard to clear the test 
window and perform a new test. 

To stop the acquisition before it is complete:

Click the Stop button. The button changes back to a green Start button.
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6 Managing Results
Your FTB-5700 Single-Ended Dispersion Analyzer allows you to work with 
two types of results:

Newly acquired results

Results loaded from existing files

To view and analyze your results, the application provides:

A graph and a table presenting details for a specific acquisition in the 
case of chromatic dispersion

A window giving you an overview of all the available acquisitions, plus 
the related details

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

IMPORTANT
Your FTB-5700 Single-Ended Dispersion Analyzer was designed to 
automatically determine the length of your fiber and test 
accordingly. If the test is still performed and the length indicated is 
not appropriate, this mean that a strong reflective event is present 
on the fiber before the non-reflective termination. 

If such a situation occurs, clean the fiber end or add a reflector at 
the end of the fiber to improve your results.
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Managing Results
To view a specific result and the related information:

From the main window Results tab, once you have taken a measurement 
and saved it, or opened measurement files, you can select the fiber for 
which you want to view the results.

To view CD Details:

In the Fiber Test tab, click Details.

OR

In the Results tab, click CD Details.
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Managing Results
To specify the type of display to show on the graph:

In the CD Display window, under the graph, select either Chromatic 
dispersion or Chromatic dispersion coefficient.

The graph and the results in the Display table will change accordingly.
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Managing Results
Modifying Analysis Parameters and Related Information
Modifying Analysis Parameters and Related 
Information

Once you have acquired test results, you can modify the parameters and 
perform the analysis again with the new settings. You can also add or 
modify information about the job and cable at this point.

Modifying Cable Information

Since the test was already performed, you can add specific comments on 
the cable at this point, or rename it in a easy to recognize manner.

To modify cable information for your test:

1. Acquire test results by performing a scan, or retrieve a file or files from 
the Open button.

2. In the Results tab, press Edit.
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Managing Results
Modifying Analysis Parameters and Related Information
3. Select the Cable tab.

4. Fill the boxes according to your needs.

5. When you are done, click Save.
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Managing Results
Modifying Analysis Parameters and Related Information
Modifying Job Information

If the job was performed by a different person than the original settings 
indicated, or that the location changed, you may adjust the information 
here.

To modify job information for your test:

1. Acquire test results by performing a scan, or retrieve a file or files from 
the Open button.

2. In the Results tab, press Edit.
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Managing Results
Modifying Analysis Parameters and Related Information
3. Select the Job tab.

4. Fill the boxes according to your needs.

5. When you are done, click Save.
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Managing Results
Modifying Analysis Parameters and Related Information
Modifying Threshold Parameters

Any change in the threshold parameters will take effect when you 
reanalyze the trace file.

To modify threshold parameters for your test:

1. Acquire test results by performing a scan, or retrieve a file or files from 
the Open button.

2. In the Results tab, press Edit.

3. Select the Threshold tab.
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Managing Results
Modifying Analysis Parameters and Related Information
4. Change the desired threshold settings (for details on the settings, see 
Customizing Thresholds on page 20).

5. Save your analysis parameters; the results are changed accordingly by 
your unit.
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Managing Results
Modifying Analysis Parameters and Related Information
Modifying Analysis Parameters

The analysis parameters include the analysis range and the fiber type.

To modify analysis parameters for your test:

1. Acquire test results by performing a scan, or retrieve a file or files from 
the Open button.

2. In the Results tab, press Edit.

3. Select the Analysis tab.
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Managing Results
Modifying Analysis Parameters and Related Information
4. Change the desired analysis settings (for details on the settings, see 
Setting PMD and CD Acquisition Parameters on page 24).

5. Save your analysis parameters; the results are changed accordingly by 
your unit.
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Managing Results
Opening Existing Files
Opening Existing Files
You can open existing files without losing the current results and 
information.

To open an existing file:

1. From the button bar, click Open.

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

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

IMPORTANT
If a file is already selected in the list, the opened file will replace the 
selected file. If no file was selected, the new file will be added at 
the bottom of the list.
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Managing Results
Removing Unwanted Results
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.

To remove unwanted results from the disk:

1. From the main window Results tab, once you have taken a and saved 
a measurement or opened measurement files, you can select the fiber 
to remove.

2. Select the desired fiber by clicking on it once, then click Delete.

3. A confirmation message will be displayed. Click Yes to confirm.

IMPORTANT
Removing a saved file using the Delete button will remove the file 
from the drive.
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Managing Results
Closing Result Files
Closing Result Files
For easier result management, you may want to close the result files 
manually.

Note: You do not need to close files manually before exiting the Single-Ended 
Dispersion Analyzer application. You will be prompted if some result files 
have not been saved.

To close files:

1. In the Results tab, select the file to close.

2. Click Close.
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Managing Results
Generating a Report
Generating a Report
You can generate an html report for the currently selected file. 

To generate a report:

1. From either the Fiber Test or Results window, click Report.

2. Select a name and location for your report.

3. Click Save to create the report.
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7 Maintenance
To help ensure long, trouble-free operation:

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

To clean EUI connectors:

1. Remove the EUI from the instrument to expose the connector 
baseplate and ferrule.

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.

IMPORTANT
If any damage occurs to internal connectors, the module casing will 
have to be opened and a new calibration will be required.

Push

Turn

Pull

3

4 5
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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.

6b. Gently wipe the connector and ferrule.

6c. 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).

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

8. Throw out cleaning tips and wiping cloths after one use.

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.

WARNING
Verifying the surface of the connector WHILE THE UNIT IS ACTIVE 
WILL result in permanent eye damage.
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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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Recycling and Disposal (Applies to European Union Only)
Recycling and Disposal 
(Applies to European Union Only)

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.

Recycle or dispose of your product (including electric and 
electronic accessories) properly, in accordance with local 
regulations. Do not dispose of it in ordinary garbage receptacles.

This equipment was sold after August 13, 2005 (as identified by 
the black rectangle).
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8 Troubleshooting
Solving Common Problems

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

Note: Should you have problems, you can activate the Keep intermediate data 
option in the Acquisition tab of the Setup window and send the resulting 
file to EXFO. This will allow us to help troubleshooting the problem.

General Problems

Message Possible cause Solution

No fiber is connected or 
there is a bad connection. 

The fiber is not properly 
connected.

The connector is 
broken.

There is a strong loss at 
the very beginning of 
the link.

Verify that the fiber is 
properly connected.

Verify that the connector 
is not broken.

Verify that the beginning 
of the fiber under test 
does not show strong 
losses.

Clean the connector.

A non-reflective fiber end 
was found at [distance]. 

The fiber under test is not 
terminated by a UPC 
connector.

Verify that the fiber under 
test is terminated by a UPC 
connector.

The signal fall-in noise is at 
[distance].

The fiber under test is 
not terminated by a UPC 
connector.

The distance is above 
the dynamic range.

Verify that the fiber 
under test is terminated 
by a UPC connector.

Make sure that the 
distance is within the 
dynamic range.
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Troubleshooting
Solving Common Problems
Unable to find a reflective 
fiber end. Please verify that 
the fiber under test is 
properly connected and 
terminated by a UPC 
connector.

Too much loss in the fiber 
under test

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Optical power is too low. Too much loss in the fiber 
under test.

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Unable to find a valid 
wavelength range.

Too much loss in the 
fiber under test.

The wavelength range is 
too large.

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Reduce the wavelength 
range in the Acquisition 
tab of the Setup 
window, or select 
Default as the 
wavelength range value.

Message Possible cause Solution
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Troubleshooting
Solving Common Problems
PMD-Related Problems

Message Possible cause Solution

Conditions are not optimal 
for measuring polarization 
mode dispersion. Cannot 
perform measurement.

Too much loss in the fiber 
under test.

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Unable to ensure a correct 
PMD measurement over the 
selected wavelength range. 

Measurement wavelength 
range is to wide.

Try to narrow down the 
measurement wavelength 
range.

Optical power is not strong 
enough to ensure a correct 
PMD measurement over the 
selected wavelength range.

Too much loss in the fiber 
under test.

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Reduce the wavelength 
range in the Acquisition 
tab of the Setup 
window, or select 
Default as the 
wavelength range value.

Unable to ensure a correct 
PMD measurement over the 
selected wavelength range 
because the detector is 
saturated. 

Fiber end is too 
reflective.

Unsuitable selected 
wavelength range for 
the measured FUT (out 
of the FUT bandwidth).

Unsuitable FUT. The 
FUT must not cut the 
1550 nm wavelength.

If you have put a 
reflective termination at 
the end of the fiber, 
remove it.

Select a wavelength 
range that suits the FUT 
and the instrument 
range. You can set the 
wavelength range in the 
Acquisition tab of the 
Setup window.
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Troubleshooting
Solving Common Problems
Unable to ensure a correct 
PMD measurement over the 
selected wavelength range 
because of a combination of 
saturated detector and low 
optical power. 

Fiber end is too 
reflective.

Unsuitable selected 
wavelength range for 
the measured FUT (out 
of the FUT bandwidth).

Unsuitable FUT. The 
FUT must not cut the 
1550 nm wavelength.

If you have put a 
reflective termination at 
the end of the fiber, 
remove it.

Select a wavelength 
range that suits the FUT 
and the instrument 
range. You can set the 
wavelength range in the 
Acquisition tab of the 
Setup window.

The measurement range is 
too short for a PMD 
measurement

Measurement range is too 
short.

Try to use a larger 
measurement range.

Impossible to find a valid 
measurement range.

Too much loss in the 
fiber under test.

Unsuitable FUT. The 
FUT must not cut the 
1550 nm wavelength.

Clean the fiber end.

Add a reflective 
termination at the end 
of the fiber.

Message Possible cause Solution
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Troubleshooting
Solving Common Problems
The unit has detected too 
important polarization 
fluctuations on the fiber.  No 
PMD measurement was 
performed.

The unit was moved 
during the 
measurement

The fiber moved during 
the measurement

Make sure not to move 
the unit.

Make sure that the fiber 
does not move during 
the measurement.

If some movement is 
inevitable (fiber is 
outside with aerial 
sections), make sure 
that the Fiber with 
aerial sections option is 
selected in the Setup 
tab of the Acquisition 
window.

Contact EXFO if the 
problem is still not 
solved.

Message Possible cause Solution
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Solving Common Problems
CD-Related Problems

Message Possible cause Solution

Conditions are not 
optimal for measuring 
chromatic dispersion. 
Cannot achieve good 
measurement quality.

Too much loss in 
the fiber under test.

Multiple strong 
reflections close to 
each other at the 
end of fiber.

Clean the fiber end.

Add a reflective termination at 
the end of the fiber.

In this case, add a receive fiber 
of at least 200 m. This will 
remove that condition.

There are not enough 
points to compute the 
model fit. Use a lower 
order fiber model.

The wavelength range 
is too big.

Reduce the wavelength range in the 
Acquisition tab of the Setup 
window, or select Default as the 
wavelength range value.

To reduce the constraints on the fit, 
it may be possible, if applicable, to 
lower the fit model order (for 
example, select a 3-term Sellmeier 
instead of a 5-term Sellmeier 
model).

There are not enough 
valid points to compute 
the model fit due to low 
power conditions in the 
selected range. 

Too much loss in 
the fiber under test.

The wavelength 
range is unsuitable 
for this FUT.

Clean the fiber end.

Add a reflective termination at 
the end of the fiber.

Select a wavelength range that 
suits the FUT and the instrument 
range. You can set the 
wavelength range in the 
Acquisition tab of the Setup 
window.
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Solving Common Problems
There are not enough 
valid points to compute 
the model fit due to 
detector saturation 
conditions in the 
selected range. 

Fiber end is too 
reflective.

Unsuitable FUT. 
The FUT must not 
cut the 1550 nm 
wavelength.

If you have put a reflective 
termination at the end of the 
fiber, remove it.

There are not enough 
valid points to compute 
the model fit due to a 
combination of detector 
saturation and low 
power conditions in the 
selected range.

Fiber end is too 
reflective.

Unsuitable selected 
wavelength range 
for the measured 
FUT (out of the FUT 
bandwidth).

Unsuitable FUT. 
The FUT must not 
cut the 1550 nm 
wavelength.

If you have put a reflective 
termination at the end of the 
fiber, remove it.

Select a wavelength range that 
suits the FUT and the instrument 
range. You can set the 
wavelength range in the 
Acquisition tab of the Setup 
window.

Message Possible cause Solution
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Troubleshooting
Obtaining Online Help
Obtaining Online Help
An online version of the FTB-5700 Single-Ended Dispersion Analyzer user 
guide is conveniently available at all times from the application.

Note: You will also find a printable PDF version on your installation CD.

To access online help:

Click the Help button on the function bar.
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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.

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

Ver.

Mfg.
date

P/N

S/N

Made in Canada QST442B
465 Godin Avenue
Vanier (Quebec)  G1M 3G7 CANADA

**************** A

January 2020542392-3D

FTB-5700-XX-XX
Model

Connector
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Troubleshooting
Transportation
Transportation
Maintain a temperature range within specifications when transporting the 
unit. Transportation damage can occur from improper handling. The 
following steps are recommended to minimize the possibility of damage:

Pack the unit in its original packing material when shipping.

Avoid high humidity or large temperature fluctuations.

Keep the unit out of direct sunlight.

Avoid unnecessary shocks and vibrations.
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9 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.

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.

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.
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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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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.

Certification
EXFO certifies that this equipment met its published specifications at the 
time of shipment from the factory.

IMPORTANT
EXFO will charge a fee for replacing optical connectors that were 
damaged due to misuse or bad cleaning.
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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 79). 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.

3. If possible, back up your data before sending the unit for repair.

4. 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 
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 79).
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EXFO Service Centers Worldwide
If your product requires servicing, contact your nearest authorized service 
center.

EXFO Headquarters Service Center
400 Godin Avenue
Quebec (Quebec) G1M 2K2
CANADA

1 866 683-0155 (USA and Canada)
Tel.: 1 418 683-5498
Fax: 1 418 683-9224
quebec.service@exfo.com 

EXFO Europe Service Center
Omega Enterprise Park, Electron Way
Chandlers Ford, Hampshire S053 4SE
ENGLAND

Tel.: +44 2380 246810
Fax: +44 2380 246801
europe.service@exfo.com 

EXFO China Service Center/
Beijing OSIC
Beijing New Century Hotel
Office Tower, Room 1754-1755
No. 6 Southern Capital Gym Road
Beijing 100044
P. R. CHINA

Tel.: +86 (10) 6849 2738
Fax: +86 (10) 6849 2662
beijing.service@exfo.com 
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A Technical Specifications
IMPORTANT

The following technical specifications can change without notice. 
The information presented in this section is provided as a reference 
only. To obtain this product’s most recent technical specifications, 
visit the EXFO Web site at www.exfo.com.

Temperature
Operating 0 °C to 50 °C (32 °F to 122 °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) 96 mm x 50 mm x 281 mm (3 3/4 in x 2 in x 11 in)
Weight 1.3 kg (2.8 lb)

SPECIFICATIONS a

Measured wavelength range (nm) 1475 to 1626
Maximum measurement distance (km) ≥120 (140 with reflector)
Distance uncertainty (km) ± (0.01 + 1 % x distance)

Chromatic dispersion b

Number of test points 8
CD uncertainty (ps/nm) ±10
Test time (s) 40

PMD c

PMD range (strong mode coupling) (ps) 0.1 to 20
PMD uncertainty (strong mode coupling) (ps) d ± (0.2 + 5 % x PMD)
Test time (s) < 180

GENERAL SPECIFICATIONS

21 CFR 1040.10 and IEC:A2:2001:
CLASS 1 LASER PRODUCT

SAFETY

Notes

a. Typical.

b. At 1550 nm, on 100 km of G.652 singlemode fiber.

c. For a fiber length ≥ 100 m.
d. For strong mode coupling PMD (telecom fiber) up to 15 ps, with averaging.
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NOTICE
通告

CHINESE REGULATION ON RESTRICTION OF HAZARDOUS SUBSTANCES
中国关于危害物质限制的规定

NAMES AND CONTENTS OF THE TOXIC OR HAZARDOUS SUBSTANCES OR ELEMENTS 
CONTAINED IN THIS EXFO PRODUCT

包含在本 EXFO 产品中的有毒有害物质或元素的名称和含量

O

Indicates that this toxic or hazardous substance contained in all of the homogeneous 
materials for this part is below the limit requirement in SJ/T11363-2006

表示该有毒有害物质在该部件所有均质材料中的含量均在 SJ/T11363-2006标准规定的
限量要求以下。

X

Indicates that this toxic or hazardous substance contained in at least one of the homogeneous 
materials used for this part  is above the limit requirement in SJ/T11363-2006

表示该有毒有害物质至少在该部件的某一均质材料中的含量超出 SJ/T11363-2006标准
规定的限量要求。

Part Name

部件名称

Toxic or hazardous Substances and Elements

有毒有害物质和元素

Lead

铅
(Pb)

Mercury

汞
(Hg)

Cadmium

隔
(Cd)

Hexavalent
Chromium

六价铬
(Cr VI)

Polybrominated 
biphenyls

多溴联苯
(PBB)

Polybrominated 
diphenyl ethers

多溴二苯醚
(PBDE)

Enclosure

外壳
O O O O O O

Electronic and 
electrical 

sub-assembly

电子和电子组件

X O X O X X

Optical 
sub-assemblya

光学组件 a

a. If applicable.
閸稙骀钐祤塞粒粒。

X O O O O O

Mechanical 
sub-assemblya

机械组件 a
O O O O O O



MARKING REQUIREMENTS
标注要求

Product

产品
Environmental protection use period (years)

环境保护使用期限 (年 )

Logo

标志

This Exfo product

本 EXFO 产品
10

Batterya

电池 a

a. If applicable.
閸稙骀钐祤塞粒。

5



www.EXFO.com · info@exfo.com

P/N: 1054601

CORPORATE HEADQUARTERS 400 Godin Avenue Quebec (Quebec) G1M 2K2 CANADA
Tel.: 1 418 683-0211 · Fax: 1 418 683-2170

EXFO AMERICA 3701 Plano Parkway, Suite 160 Plano TX, 75075 USA
Tel.: 1 972 907-1505 · Fax: 1 972 836-0164 

EXFO EUROPE Omega Enterprise Park,
Electron Way

Chandlers Ford, Hampshire S053 4SE ENGLAND
Tel.: +44 2380 246810 · Fax: +44 2380 246801

EXFO ASIA-PACIFIC 151 Chin Swee Road
#03-29, Manhattan House

SINGAPORE 169876
Tel.: +65 6333 8241 · Fax: +65 6333 8242

EXFO CHINA No. 88 Fuhua First Road, Central Tower, 
Room 801, Futian District

Beijing New Century Hotel Office Tower, 
Room 1754-1755, No. 6 Southern Capital 
Gym Road

Shenzhen 518048 P. R. CHINA 
Tel.: +86 (755) 8203 2300 · Fax: +86 (755) 8203 2306

Beijing 100044 P. R. CHINA
Tel.: +86 (10) 6849 2738 · Fax: +86 (10) 6849 2662

© 2009 EXFO Electro-Optical Engineering Inc. All rights reserved.
Printed in Canada (2009-03)


	Certification Information
	1 Introducing the FTB-5700 Single-Ended Dispersion Analyzer
	Typical Applications
	Basic FTB-5700 Single-Ended Dispersion Analyzer Operation
	Conventions

	2 Safety Information
	3 Getting Started with the Single-Ended Dispersion Analyzer
	Inserting and Removing Test Modules
	Starting the Single-Ended Dispersion Analyzer Application
	Exiting the Application

	4 Setting Up the Single-Ended Dispersion Analyzer
	Setting up Application Details
	Customizing Thresholds
	Setting the Wavelength Range
	Setting PMD and CD Acquisition Parameters
	Defining the Automatic Fiber Name Format
	Managing Test Configurations
	Setting Test Preferences

	5 Operating the Single-Ended Dispersion Analyzer
	Cleaning and Connecting Optical Fibers
	Installing the EXFO Universal Interface (EUI)
	Performing a Test

	6 Managing Results
	Modifying Analysis Parameters and Related Information
	Opening Existing Files
	Removing Unwanted Results
	Closing Result Files
	Generating a Report

	7 Maintenance
	Cleaning EUI Connectors
	Recalibrating the Unit
	Recycling and Disposal (Applies to European Union Only)

	8 Troubleshooting
	Solving Common Problems
	Obtaining Online Help
	Contacting the Technical Support Group
	Transportation

	9 Warranty
	General Information
	Liability
	Exclusions
	Certification
	Service and Repairs
	EXFO Service Centers Worldwide

	A Technical Specifications
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


