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1.0 About This User Manual

This manual is suitable for novice, intermediate, and experienced users and is intended to help
the operator successfully use the features and capabilities of the DWDM Tunable Laser Source.
It is assumed that the user has basic computer experience and skills, and is familiar with optical
fiber testing, telecommunication concepts, terminology, and safety.

Every effort was made to ensure that the information contained in this user manual is accurate.
Information is subject to change without notice and we accept no responsibility for any errors or
omissions. In case of discrepancy, the web version takes precedence over any printed literature.
The content in this manual may vary from the software version installed.

© Copyright 2020 VeEX, Inc. All rights reserved.

VeEX, VePAL, Sunrise Telecom, Agizer, Optixsoft, Sunlite, Sunset, RXT, MTT, OPX, and
Fiberizer are trademarks of VeEX, Inc. and/or its affiliates in the USA and certain other countries.
All trademarks or registered trademarks are the property of their respective companies. No part
of this document may be reproduced or transmitted electronically or otherwise without written
permission from VeEX, Inc.

The software and/or hardware described in this document are furnished under a license
agreement or nondisclosure agreement. The software is confidential and proprietary of VeEX,
Inc. The software is protected by copyright and contains trade secrets of VeEX, Inc. or VeEX’s
licensors. The software may be used or copied only in accordance with the terms of the
agreement. It is against the law to copy the software onto any medium except as specifically
allowed in the license or nondisclosure agreement. The purchaser may make one copy of the
software for backup purposes. The purchaser is prohibited from copying, reverse engineering,
decompiling, or disassembling the software.

This user manual is suitable for novice, intermediate, and experienced users and is intended to
help you successfully use the features and capabilities of the software. It is assumed that the
user has basic computer experience and skills, and is familiar with optical fiber,
telecommunication concepts, terminology, and safety. Please note that colors, buttons, screen
fonts and element positions in the screenshots and hardware pictures can insignificantly vary in
different software versions and device batches.

If you need assistance or have questions related to the use of this product, call or e-mail our
customer care department for customer support. Before contacting our customer care
department, you must have your product serial number and software version ready. Please
provide this number when contacting VeEX customer service. For more technical resources,
visit the VeEX, Inc. web site at www.veexinc.com.

Customer Care:

Phone: + 1 510 651 0500

E-mail: customercare@veexinc.com
Website: www.veexinc.com
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2.0 Safety Information

A CAUTION

VEEX INCORPORATED

PLEASE OBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS.

F i DOUBT, CONTACT
VEEX CUSTOMER SERWVICE

Safety precautions should be observed during all phases of operation of this instrument. The
instrument has been designed to ensure safe operation however please observe all safety
markings and instructions. Do not operate the instrument in the presence of flammable gases or
fumes or any other combustible environment. VeEX Inc. assumes no liability for the customer's
failure to comply with safety precautions and requirements.

DO NOT CONNECT FIBER

OR LOOK AT AN OPTICAL
SOURCE WHILE IT IS
ACTIVE. THIS MAY
CAUSE SERIOUS SKIN
OR EYE DAMAGE.

Optical Connectors

The test platform displays a laser warning icon when the laser source is active to alert the user
about a potentially dangerous situation. Make sure that optical sources are inactive before
connecting fiber to the test set to avoid skin or eye damage, or damage to the unit. It is
recommended to:

Deactivate the laser before connecting or disconnecting optical cables or patchcords.

Never look directly into an optical patchcord or an optical interface (e.g. CFP, CFP2, CFP4,
QSFP+, SFP+, SFP, OTDR, LS, VFL) while the laser is enabled. Even though optical
transceivers are typically fitted with Class 1 lasers, which are considered eye safe, optical
radiation for an extended period can cause irreparable damage to the eyes.

Never use a fiber microscope to check the optical connectors when the laser source is active.

The operator is assumed to have received basic training in fiber optics and related testing and
measurement practices.
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3.0 Product Introduction

The FX87 Tunable Laser Source has the following functionalities:

DWDM Tunable Laser source from 1527.60 nm to 1566.31 nm (C14 — C62, H14 — H61
channels, *H62 channel (upon special factory request)) with 50/100 GHz spacing
w/optional broadband OPM power meter (up to 7 calibrated wavelengths);

High-power InGaAs photodiode with large sensitive area (1000 ym) integrated into the
front panel adaptor;

Interchangeable optical adaptors for Light Source and Power Meter;

Fast Power On/Off and Laser Stabilization
Extremely rugged, pocket-sized form factor with protective rubber boot;

Rechargeable Li-Poly battery or AC or USB powered operation
Extra-long battery life; > 10 hrs battery life (no backlight)

FX87 TLS/TLTS Features

High Contrast Monochrome LCD display with backlight;

Source Modulation: 270 Hz, 330 Hz, 1 kHz, 2 kHz, CW, AUTO

Optional Broadband InGaAs power meter; Tone detection for fiber identification,

Client USB software (LTSync) for data transfer to PC through USB (standard) or
Bluetooth (option) or cloud for future analysis and reporting

Up to 1920 measurements w/optional BB OPM

WavelD detection for all 97 (or 98) lambdas/wavelengths with compatible VeEX FX-8x
series OPM.

Tone detection for fiber identification;
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4.0 FX87 Overview

DWDM - Dense Wavelength Division Multiplexing is a WDM technology characterized by
narrow, 0.4 nm (100 GHz) or 0.8 nm (50 GHz) channel spacing and grid wavelengths between
1530 nm to 1565 nm for C-band and 1565 nm — 1625 nm for L-band and is typically used for
long range distances as found in Metro, Fiber Deep, and Core networks.
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DWDM Spectrum Graph

The FX87 DWDM Tunable Laser Source is specially engineered to test DWDM systems
operating in C-band frequencies. The unit measures loss at the specified wavelengths with the
combination of the DWDM laser and optional broadband OPM with WavelD. The measurement
results can be transferred to a PC or uploaded to the cloud using a Fiberizer Cloud account.

To make the fiber identification in a rack more convenient, the laser signal from FX87 with a
calibrated wavelength (see the DWDM set of calibrated wavelengths above) is also modulated
with the following frequencies:

e CW (Continuous Wave)

e 270Hz
e 330Hz
e 1000 Hz
e 2000 Hz
e AUTO

FX87 units are configured at the time of manufacture according to customer
requirements. A single device can be configured with Broadband OPM option and
upon special request for H62 channel addition.
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5.0 Basic Operation
5.1 FX87 Front Panel Layout

Colors, buttons, and screen fonts can slightly vary in different software and
hardware versions.

8 DV LS -
Laser: CGW
C16: 1564.68

FX87 front view

|Power|: Turn device ON/OFF. Press and hold the button for 3 sec. The display will initially

show the VeEX logo, current date and time, and current mode of operation.

e |MODE]|: Select the mode of operation: DWDM LS, Read, PM1 or PM2. For more
information about FX87 TLS/TLTS modes, see Section 8.1. Mode for Optical Power
Measurements.

e |Shift/Enter|: Start editing a parameter and confirm choice when setting up the device;

execute the selected action.

|Up|, [IDown|: Change the selected parameter.
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Button combinations:
e |Shift/Enter|+|Up|: Save measurement results;
e |Shift/Enter|+|Down|: Enter Instrument Settings mode;
e |Shift/Enter|+|Mode|: Turn backlight ON/OFF.

|[F1], |F2|, |F3|: Context-defined, the function indicated at the screen bottom.
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5.2 FX87 TLS/TLTS Ports
5.2.1 Optical Ports

" 7

o)

DWDM OLS A

AN

FX87 optical ports

e OLS port: Used to transmit a single tunable DWDM lambda for DWDM
system/component verification, such as demultiplexors, and multiplexors (e.g.,
ROADMSs), EDFAs. Supported adaptor options: SC/APC or FC/APC fixed.

e OPM port [optional]: Used for measuring absolute optical power level and relative
optical power for insertion loss and end to end continuity testing for a DWDM when
paired with the OLS port. Supported interchangeable adaptors options: SC, FC,
Universal 2.5 mm, Universal 1.25 mm, and etc. (subject to availability on price list).

5.2.2 Service Port

FX87 Service Port

The service port (micro-USB) located on the left side of the device is used for charging, data
communication/transferring OPM results with a PC using LTSync software, or for upgrading the
firmware if necessary.
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6.0 Getting Started
6.1 Charging and Battery Care

Before using the FX87 TLS, make sure the battery is charged. If the charge is low, connect the
FX87 service port to the charging unit provided with the device. While FX87 battery is charging,
the LED indicator on the front panel will be orange. When the battery is fully charged, the LED
indicator will be green provided the FX87 is powered ON. The LED will turn off when the unit is
turned OFF.

When the FX87 is connected to AC power or an external power supply, the Plug icon & will
appear in the top left corner of the screen. If the device operates with the internal battery, the
icon changes to Battery n).

6.2 Setting Date and Time

Set the device date and time before attempting to save any measurement results:
1. Turn ON the FX87 by pressing and holding the |[Power| button for 3 seconds;

2. Press [Shift/Enter|+|Down| to enter the Settings mode. The following
parameters can be set:
e Auto Shutdown mode;
e Time;
e Date;
e Sound.

The current selected test parameter available to edit will be flashing.

¥

A.OFF: OFF
TIME: 17:28
DATE: 2@8/18/1%

- OH
=0UHD 27 -a4g12

er:d. 67
CRC:FF4RA

FX87 Instrument Setting screen
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3. Press |Up| and [Down| to select the parameter to edit.

4. Press |[IMODE]| to select the field to edit, then change the value if necessary, by
pressing
|Up| and [Down|.

5. Press |Shift/Enter| to save the date and time settings.

6.3 Resetting FX87

On rare occasions resetting the FX87 device may be needed. To do this:

1 Disconnect external power supply from the device;

» With device OFF, press the red |Power| button and hold it for at least 15 seconds.
The FX87 will reboot. Set the date and time after every reboot (see Section 6.2.
Setting Date and Time).

Because of the reset, the reference values will be lost, so set these values again
and also perform ZERO level operation (see Section 8.2.1. Setting ZERO Level).

The reset DOES NOT erase any previously stored measurement data.
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7.0 FX87 as a Tunable Light Source

DWDM LS: use this mode to generate optical signal of a specified wavelength within the
operating range (1527.60 — 1566.31 THz, incremented by 50GHz/100GHz spacing).

To use FX87 as a light source, connect the fiber to the OLS port located on the left on the top
panel of the device. Then press the [MODE]| button until the DWDM LS mode appears at the
upper left corner of the display. To toggle between Laser: ON and Laser: OFF, press the |F1|
(ON/OFF) button. When the laser is on, the Channel # and its wavelength is shown onscreen:

B OULIDOM LS

Laser: ClJ
C15: 196590

LAS OFF | ICHAMMEL| | Z278Hz

DWDM Light Source mode

To select the necessary channel, press the |F2| (CHANNEL) button, scroll up or down with the
help of the |Up| and |Down| buttons, make selection, and confirm it by pressing |Shift/Enter|.
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H13: 15365.839

C16: 1264.E5
PHIAE: 153649.2.74

C17: 1363.86
H17: 1363.943

ExIT

Selecting the channel for the DWDM LS mode

Tone Detection: Press |F3| repeatedly to set modulation frequency: 270 Hz, 330 Hz, 1000 Hz,
2000 Hz, AUTO, CW. AUTO cycles channels every 18-20 seconds.

FX87 DWDM Tunable Laser Source User's Manual Page 14 of 39



8.0 Optical Power Measurements

8.1 Mode for Optical Power Measurements

PM (PM1 or PM2)/TLTS: use the OPM test mode to measure any incoming optical signal level
(CW, 270, 330, 1000, or 2000 Hz) between the wavelength range of 800 - 1700 nm. Then select
a calibrated wavelength that matches the incoming source wavelength.

8.2 Optical Power Measurements

To use FX87 for optical power measurements, connect the fiber to the OPM port located on the
right on the top panel of the device.

FX87 Top Panel, OPM Port

8.2.1 Setting ZERO Level

Set the ZERO level before the first use of FX87 for broadband power
' measurements. We also strongly advise to set the ZERO level before every new
¢ batch of measurements, and after measurement conditions have changed.

To set the ZERO level:

1. Press the IMODE| button to enter the optical power measurement mode (PM);

2. Press |[F3| (MORE), then press |F1| (ZERO). The ZERO notification will show briefly
on the display.
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ZERD

Setting the ZERO level

The FX87 is now ready to perform measurements.

8.3 Power Measurements

Clean the fiber before connecting it to the device.

The OPM is an InGaAs detector with a wavelength range from 800 to 1700nm. The displayed
power readings can be absolute (dBm and watts) or relative (dB). To measure the optical power
in a fiber, insert the test fiber on the OPM test port and press [MODE]| until the PM1 or PM2 test

mode appears at the upper left corner of the display (see below an example of PM1
measurement result).
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W PR 12318 1M
E7 . E1nll

-21.7 dBm

WIHUE LHSER MUORE

Results of PM measurement

The fiber under test must have only one wavelength. If there are several
wavelengths, the measurement results will NOT be valid.

To change the wavelength, press the |F1| button (WAVE). The resulting calibrated wavelength
list is then shown below:

ALUTO
» 13180 M <
dIEnrm
SoEnm
E18nm

'Y

't

"

ExIT

Selecting a wavelength for PM measurement
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Select a wavelength by pressing the |Up| and |Down| buttons, then press the |Shift/Enter|
button to confirm the choice. The new wavelength then appears in the top right corner of the
display. To keep the previous wavelength effective, select a wavelength and then press the |F1|
button (EXIT).

If the fiber under test carries a signal with WavelD details, select [AUTO]. Then FX87 determines
the wavelength automatically.

If the [AUTO] option is selected for a signal without WavelD or a modulated
' signal, the wavelength value goes blank, and the measurement results are NOT
¢ valid.

8.3.1 Setting Power Reference Level

To measure the fiber under test span loss, first set a reference level for each test wavelength.
For that press the |F3| button (MORE), then |F2| (REF). The resulting screen is shown below:

REF SET
» REF FER «

REF OFF
REF + /-

ExIT

Selecting a reference option for PM measurement

 REF SET command: sets the current power value as the reference level. To do
that, make sure the cursor is at REF SET and press the |Shift/Enter| button. As
a result, the value onscreen changes to --.--dB (see the Figure below). The
reference level value is also saved to the device memory.
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W Ph1

-E.26dEm

-b.77 (1B

1318 Nnm

-8.83dEm

WHUVE

LASER

FORE

Current power value set as the reference level

(-6.86dBm in the example above).

o The current reference level value is shown at the second row on the left

¢ REF MEM command: the previously saved reference level is taken from the device

memory and set as active.

e REF OFF command: makes the previously saved reference level inactive. The
measurement result is then shown in dBm.

W P

-B.B3dEm

D.00 dB

12318 nm

-3 . B3dEm

LIHLIE

LHSER

FMORE

Broadband measurement taken against a reference level
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e REF +/- command: adjusts the reference level finely by 0.01 increments with the help of
the |Up| and |Down| buttons.

8.3.2 Saving Measurement Results

To save the result, press the |Shift/Enter| and |Up| buttons simultaneously. The result is then
saved with the comment (note) from the previously saved result.

8.4 Using WavelD
8.4.1 FX87 Device and FX-8x OPM Connected from End to End

FX87 connected over fiber under test to FX-8x OPM

Set the FX-8x OPM WAVE |F1| function to AUTO, and choose from one of two FX87 transmit
setups

1. Setthe FX87 in DWDM OLS mode to transmit by pressing LAS ON |F1|, and press
CHANNEL |F2|, and navigate to the desired DWDM channel using the |Up| and
|Down| keys and press |Shift/Enter| to confirm the selection.

2. Set the FX87 in PM1/PM2 (OPM) mode and press LASER |F2| and choose either
LAS ON |F1]| to turn on the laser for the current displayed wavelength by the >.... <
or navigate to the desired DWDM channel using the |Up| and |Down| keys and press
|Shift/Enter| to confirm the selection.
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8.5 Using One Device for Optical Power
Measurement (with Loopback Function)

Optical power in a cable can be measured with just one FX87 device. In this case the device
employs both the light source and the power meter and is plugged in at one location, while on
the other location the loop is closed with a patch cord (see the Figure below).

Mmm

Optical cable

Using one device for optical power measurement (Loopback function)

The loop must be closed on Location B with a patch cord. If the Location B
technician fails to do that, FX87 shows “0” power value in yW and the dBm value
below the sensitivity limit.

' If FX87 is used both as a power meter and a light source, set the Light Source
° first.

For such measurements the Loopback function may be useful. It immediately sets the
wavelength for the power meter, making it the same as the Light Source wavelength.

To use the Loopback function:

1. Set the Light Source as described in Section 7.0. FX87 as a Tunable Light Source.

2. Enter one of the PM modes as described in Section 8.3. Power Measurements. Then
press the |F1| button (WAVE) and select LOOPBACK (see below):
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HLUTO
LOOPEBACE
» 12180 «

14398 nm
1558Nnm

EnIT

LOOPBACK option in the menu

After that the Power Meter channel is set the same as the Light Source wavelength, and the top
line gets the same channel number as the bottom line (C37), as shown below:

B PH1 ADW:C37
27,540

2.0 de

CaA7 1247 7 2H Ll
ExIT LASZER MMORE

Power Meter channel is set the same as Light Source wavelength

The measured optical power value is immediately shown onscreen.

8.6 Viewing Measurement Results (Read Mode)

To view measurement results, press the [IMODE]| button until the READ mode appears at the
upper left corner of the display. Scroll up or down the records with the help of the |Up| and
|Down| buttons or go page up and page down by pressing |F1| and |F2|.
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W Read Free: 2BESEbytes
18838 .12 1°.:85 HTS-3228 A1

18.85.158 1713 HTs-3Z8 B2

128512 14:83 PT5-324 @3
1285815 »14:284«PT5-329 B4

14.858.18 17:23 PT5-3Z24d B35
PG UP ||PG DOWJH HMORE

Read mode

8.7 Editing Notes to Measurement Results

By default, every measurement is appended with the ‘COMMENT### note, where ### is the
number incremented by “1” with every measurement. This is convenient when measuring
several fibers within one batch or one splitter.

The note can be edited as described below, then the updated text applies to the next
measurement.

1. Press the |F3| (MORE) button, and then |F1| (NOTE) button. The screen shown
below then appears.

COMMMEMTBEE

B2, 89_-L[1
HECOEF GHIJELMH
OPRRSTUUNLEY S e

IMOE = CLERR ExIT

Editing comments to future measurement results
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2. Press |INDEX]| until the cursor in the top line starts flashing, then use the |Up|
and |Down| buttons to select the index number position.

3. Press |COMMENT]| again to go to the list of symbols in the lower section. The active
symbol then gets highlighted. Use the |Up| and |Down| buttons to select another
symbol if necessary.

4. Press the |Shift/Enter| button to insert the selected symbol from the list into the
selected position on the top line. The comment can include up to 10 symbols total,
with 7 symbols for the comment text and 3 numbers for the comment number.

5. Press |CLEAR| to reset the index position to “000” when |INDEX] is selected or erase
the whole note when |[COMMENT] is selected.

6. Toerase a symbol in the note, place the cursor after that symbol, then select the left
arrow (4m) and execute the command by pressing the |Shift/Enter| button.

7. Tosave the note for the next measurement and exit the NOTE mode, press the |F3|
(EXIT) button.

To save the current measurement results with the current note:

Press the |Shift/Enter|+|Up| button combination (Save). The Saved notification is then briefly
shown onscreen, and current measurement results with the current note are saved in the
device memory.

' Once the note is saved with measurement results, it cannot be edited.
]
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9.0 Downloading Measurement Results
to PC

To transfer test results and create a measurement report, first install the LTSync PC software
available for download on VeEX customer portal. New users will have to fill in a registration
details about customer information and device usage and to be approved by administrator.

Upon entering login credentials, the website will flash and navigate to VeEX customer portal
page. Go to the Functions sidepane and look for Secured Releases->Fiberizer Tab-
>Fiberizer LTSync.

b e a MyVeEX | Products | Solutions | Support | News and Events @ 0 m m @
The Verification Experts
Register Your Product
Online DOC VePAL TX/MTX/WX :;ﬁg; UV"PALm MTT Family ‘ MTTplus Family | RXT-1200 Family [ AT & CM Families | VX1000 VolP Server &-Tools
Brochures VePAL BX Family VePAL CX Family CX180 R & F Family Optics Family Fiberizer VePAL LX Family | VePAL MX Family
Spec Sheets
Poster Fiberizer
Te;hnlcal e Fiberizer Desktop
Quick Guides
Manual |Release PPlatiorm [} [ Date [
|Release 10.10.78.8293 Al Release Notes | 27-Augz019 |
Software
Price L!5t Fiberizer Desktop Plus
Quotation [Release Platform D [ Date |
. |Release 1.3.1 Al Release Notes | 19-sep2019 |
Webinars
Order Fiberizer Scope
) ‘Relalse PPlatform |  Documents | Date I
Online Order |Release 1.0.121.5927 Al Release Notes | 20-Nov-2019 |
Customer Care Fiberizer LTSync
RMA Request [Release Platform D [ Date [
S/N Search |Release 1.0.820.8205 |LTSync for FX40/FX45/F X50/FX80 Release Notes | 27-Aug2019 |
Demo Track
Online Training

VeEX Customer Portal Software Releases Webpage

For detailed operations with the applications, please refer to their corresponding manuals. More
information on Fiberizer Cloud and LTSync can be found at the VeEX website
(www.veexinc.com).

9.1 Installing the FX8x USB Driver

A digitally signed Windows USB driver is required for connecting to the FX8x series. The driver
is embedded in the LTSync software and will install automatically in the background when the
software is installed. If for any reason, the USB driver installation fails, it may be necessary to
install the driver manually. In such event, please follow the procedure below.

If the operator has used FX-4x series and FX-8x series optical power meter with
' LTSync to download results on the current PC system in the past, then this step
¢ can be ignored.
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For the PC to operate with the FX87 device, first install the FX8x USB driver. The procedure

below is the same for any FX8x device.
To install the USB driver:

1. Plug in a compatible VeEX power meter to the PC via the supplied USB-to-microUSB

cable.

2. Launch the Windows Device Manager and check the FX8x item in the Other devices
list. The FX8x item is shown with the exclamation mark sign (see an example below)

meaning that the driver for the device is not installed.
3. Download the driver from the VeEX web site at www.veexinc.com.

4. In the Windows Device Manager right-click the FX8x item, then select Update driver.

;.'.; Device Manager
File Action View Help

&= | FE HE B EXC

v & DESKTOP-BSENVAL
I Audio inputs and cutputs
E Batteries
| Biometric devices
9 Bluetooth
® Cameras
[ Computer
== Disk drives
& Display adapters

@ Mice and other pointing devices
[ Monitors
Ij Metwork adapters
~v R¥ Other devices
Bi Fx80

i3 Unk Update priver
_‘.5 nKr
=0 Print qus Disable device
] Processc Uninstall device
B Software
‘-I Sound. . Scan for hardware changes
i .
i Storage Properties
K3 System ueviee

@ Universal Serial Bus controllers

Launches the Update Driver Wizard for the selected device.

Installing the driver for FX8x

5. Select Browse my computer for driver software, define the path where the
downloaded driver is to be saved, and then click Next. The driver installation begins.

A new window appears when the driver has been updated successfully.
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B Update Drivers - FX-20

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

F¥-20
=

e Close

The driver for FX8x successfully installed

9.2 Transferring Measurement Results to PC

To access measurement results to create a report, first transfer results to a PC so they can be
uploaded to Fiberizer Cloud. This can be done using the provided micro-USB cable provided
and via Bluetooth connection.

To transfer the measurement results via the micro-USB cable, install the USB
driver (see Section 9.1. Installing the FX8x USB Driver). For Bluetooth transfer,

no driver is needed.
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9.2.1 Transfer Results Using Micro-USB Cable

To transfer measurement results to the PC using the micro-USB cable, connect the provided
cable to a compatible power meter and to the PC. The figure below shows that a device is
connected and the unique product ID.

VeEX OLTS FX-Series devices

IR o i s L

FX87 is connected to PC in LTSync, its serial number is recognized by the program

To get the measurement results onscreen, click the Download button # . Results will appear in
a table, as shown in the figure below.
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@ VeEX OLTS FX-Series devices = X
Hardware Results Cloud storage
[ Fx&zztzgzczzzmw 2359319 —1 Load resutts for period Use TPC/P ctiof
onne: o & v resul or pe se conne: n
- x|
uss Memory Fitter TCPP Live Power
PM1MTS-32 012018-08-10 17:48 AN S -
2 %] IL 2018-08-10 17:48 A-B 1.06 dB 1490 nm
PM1 MTS-32 02 2018-08-10 18:01 A
%] IL 2018-08-10 18:01 A-B 9.56 dB 1610 nm
PM1MTS-32 03 2018-10-24 16:00 7
(%] IL 2018-10-24 16:00 A-B 9.19 d8 1610 nm
PM1 MTS-32 04 2018-10-24 16:02 A
& %] IL 2018-10-24 16:02 %b 1.96 dB 1610 nm
ver.: 1.0.789.7261

Measurement results are presented as a table

To prepare measurement results for a report, enter the pertinent information into the fields in the
Attributes section (see, for example, the Figure above).

The displayed results can be filtered by the test group and/or wavelength by selecting the desired
results to be worked with, in the main viewing area (see, for example, the Figure above).

To download results of a certain period, go to the Hardware tab and select the [Load results
for period] checkbox. This brings (see the Figure below).

v Load results for period
Erom |11/ 12017 [E~-

To [Elrsorz017 @
Fitter

Filtering measurement results by time

To delete a row of results, select its checkbox, then click the [Delete row] button (=8, see it, for
example, in the Figure above). Several rows of test results can be selected and deleted at the
sametime.

To move a row to another group, highlight the row by clicking it, after which the border around
the row will turn orange. Drag-and-drop this row to another group if needed. Alternatively,
highlight the row, click the [Move row] button (=%, see it, for example, in the Figure above), then
highlight the desired group.
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Only one row at a time can be moved.

A row can be moved to another group only if there is no measurement with that
wavelength in the group.

To save the measurement results to the PC, click the [Save to PC] button (I8, see it, for example,

in the Figure above).

To erase all test results from the FX87 memory, go to the Hardware tab and click the [Erase all

memory] button EJ).

9.2.2 Transfer Results Using Bluetooth

To transfer measurement results to the PC using Bluetooth, change [MODE| until Read screen
is shown. The Bluetooth symbol (%) should appear on the upper right-hand corner. Initiate
pairing through the host device’s operating system settings (Windows PC), before opening

LTSync application.

Settings

@ Home

| Find a setting

Devices

l EB  Bluetooth & other devices
:3: Printers & scanners

O Mouse

E3 Touchpad

Typing

o Pen & Windows Ink

() AutoPlay

usB

Bluetooth & other devices

@ FX-80_ #2755119
Paired

@ FX-80_ #2822319

Paired

@ FX-87_#2378019
Paired

ﬂg FX-87_#2378119
Paired

E FX-87_#2631219
Paired

@ FX-87_#2631319
Paired

IE FX-87_#2775519
Paired

FX87 is paired to Windows PC Settings, data transfer to LTSync is ready to initiate

Then open the LTSync application with the FX87 device nearby, click on the Bluetooth symbol
and wait until Bluetooth is highlighted in orange.

To get the measurement results onscreen, click the Download button ¥. Results will appear in
a table, as shown in the figure below.
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~ VeEX OLTS FX-Series devices - FX80_2775519_2020-01-10 153213 = a X

2 .
] PWR 2019-09-02 04:22 AB | -10084dBm | 850nm

. 6 0 0 ‘
= PWR 2019-08-02 0422 A8 | -10012dBm | 1300 nm

. > 019-09-0 ‘

> PWR 2019-08-02 04:22 AB | -10044dBm | 1310nm |

PWR 2019-09-02 04:22 A-B | -100.03dBm 1490 nm
2019-09-02 04:22 A8 | -10047 dBm = 1550 nm

PWR 2019-09-02 04:22 A-B | -10094 dBm = 1625 nm

% : : '
PWR | 2019-09-020422 A8 | -10067dBm | 1650 nm

vl

= Loss 2019-09-02 04:26 AB 0.00 dB 850 nm

FX87 successful BT data transfer download

9.3 Uploading Measurement Results to Fiberizer
Cloud

Fiberizer Cloud account can be accessed within the LTSync program. Todo this, go to the Cloud
storage tab and click the [Log in to Fiberizer Cloud] button H), then enter credentials in the
resulting form.

VeEX OLTS FX-Series devices - FX80_1897518_2020-01-1414_17_52 - = X

)

LTSync Fiberizer Cloud Login Profile

FX87 DWDM Tunable Laser Source User’s Manual Page 31 of 39



RUN DEMO
Fiberizer Cloud

Fi b erize ro.. CLOUD DESKTOP

Email Address:

Password:

Register Reset Password

» User Registration

» Phone: +375 (17) 302-95-61
» Email: info@fiberizer.com m RU

ANDROID

‘OY4/3oddns /3oeqpasy|

Fiberizer Main website registration window after clicking “Sign Up”

If no Fiberizer Cloud account exists, click the [User Register in Fiberizer Cloud] button (&),

then register there.

To upload measurement results to Fiberizer Cloud, go to the Results tab and click the [Upload
to Fiberizer Cloud] button (&@). Then LTSync creates a folder in the Fiberizer Cloud account
named after the connected device (for example, FX8x 2378019) and uploads measurement

results into this folder.

A
home/ FX87 2378019
= ot §  FXB0_2378019__2019-10-10 15 57_14
il Q
. W " Device serial number
M. Job #
Cable #
FXB0_2378019_2019-07-3109_46.56 pyper
FX80_2378019_2019-07-3109 59 09 Length
1 19-08-1 1
FX80_2378019_2019-08-14 16_01_50 ke Wavelength
FX80_2378019_2019-10-10 15_57_14 Sep 10,2019, 9:27:00 AM 550
Sep 10, 2019, 9:27:00 AM 1300
Sep 10,2019, 9:27:00 AM 1310
Sep 10, 2019, 9:27:00 AM 1490
Sep 10, 2019, 9:27:00 AM 1550

WeexX Fiber Optics Solutions

@ troy@veexinc.com
Sign out

B->A
RefP, dBm IL, dB ORL, dB RefP, dBm
-60.151 - - -
-58.697
-38.474

-58.872

-59.05

Measurement results uploaded to Fiberizer Cloud

To log out from the Fiberizer Cloud account, go to the Cloud storage tab and click the [Log out

from Fiberizer Cloud] button (5).
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9.4 Uploading Measurement Results to Fiberizer
Desktop Plus

Refer to Section 9.0. Downloading Measurement Results to PC for the VeEX
Customer Portal Software Releases Webpage instructions to download the
latest Fiberizer Desktop Plus version.

Fiberizer Desktop Plus software allows users to upload measurement files from oxlts, sor, etc
formats and perform advanced post-processing results: managing and merging results, generate
pdfs/excel files, and other functionalities explained more in detail in its dedicated manual.

The screenshots below show the procedure to upload measurement files to Fiberizer Desktop
repository window and generate pdf/excel reports.

& Fiberizer Desktop Plus Local B ® - B x
-] B7_2378019_2019-08-15 16_56_17 Edit
uild_exportrest_2wavelength Device serial number FX-87_#2378019
20 6:53:50 Job # 34534
2378019 2019-07-31 09 Cable # 2343
20 #1222
Fiber # 34543
L2378019_2019-07-31 09_
Length, km o
P37BO19_2019 08 15 16_
ed for trace bxo s:51:50 el
Date Wavelength
. Loss, dB ORL, dB RefR, dBm Loss, d
eport (1)
Report template G20 11305 P 7/16/2019 3:45:00 PM a50 52837
8| Upload prepared excel report template from your computer ¢
= Filter/Search ' 7/16/2019 3:45:00 PM 1300 - - 51671
Search your files according to various aiteria fm
- == ES] 7/16/2019 3:45:00 PM 1310 - - 51652
C) | ] 4| page[afof1|» M| Ty |20 v
Related: 7/16/2019 3:45:00 PM 1490 51366
\q.ncw report (1) -
7/16/2019 3:45:00 PM 1550 51737
7/16/2019 3:45:00 PM 1625 - - -52.542

Measurement results uploaded to Fiberizer Desktop Plus — File Upload
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4 My collections
b @ sebs
b [T samples
My filters
> My instruments
> My reports

new report (1)

Fiberizer Desktop Plus Local e - b ox
A} b xB7 2376019 2019-08-1516 56 17
4 My collections (] 0L A15buld exportiest 2wavelenglhs -+ (2svifes ke | LD FX-87. #2378019
S @ ks 31572000 5250 s Job # oo
= FX80_7378010__2010-07 3770+~
> Samples Litsizva reariz v
7 rxa7.2373019. 2019-07-3| CTeate report Default
My filters 1 -07-
> Myi —#i15/2020 10:52:02 P14 Please enter a name for the resulting file: Company
instruments e P .
ly IxB/2378019_2019.08 1" | new report (1) [ veex |
> My reports 1503090 6:53:50 0w e ~
new report Report type:
oo oo RN
[ result ® pdf Test Techrician
11572020 £:53:50 o 52837 B
. | Daniel Johnson |
result (1) "1 Apply Pass/Fail
s o om
51471
i Choose report template:
Qfts “ 51652
[ [14] <] poge [1]or 1 [» 11| [Ty choase report setting:
Selected files 1 Group Clear Default - 51366
Related:
e 51737
7/16/2019 3145:00 PM 1625 - - 52542
7/16/2019 345:00 PM 1650 - - -52.306 - v
>
& Fiberizer Desktop Plus Local B ® - B ox
ul H - new report (1}
H® 14 drage[ 1)ad n @ @[Fewidth |- [Find E]

— B'a5Y

487_2378018_2019-08-15 16_56_17

]| M «|page 1]af1|» 0]

Selected files: 1
Related:

Group  Clear

1%8/ 2378019 2019-08-15 16

Company: VeEx
Project: WM _Mux
Test Technician:  Daniel ohnsan
Jab ID: 34534 Device 5/N: FX-B7_#2378019
Cable 0: 2363 Fiber length, km: 0
Fiber 0 aasa3
Wavelengh |Loss A-» | Ref a6 | oRL A->&
peteTime o | ey | e |
16/7/19 15:45 50 52837
Lofi/15 1545 | 1300 BT
16/7/19 15:45 1310 51652
16/7/15 15:45 1450 -51.366
16/3/15 1545 | 1550 EENEY]
16/7/19 15:45 1625 254z
16/7/18 1545 1650 52,306
26018, 16/7/15 15:45 | 1650 2061
16/3/15 1545 | 1650 s2061
16/7/15 1546 | 1650 52118
16/7/13 15:46 1650 -52.036
16/1/15 155 | 1650 sLus7
16/7/19 15:46 1650 51177
16/7/19 15:46 1650 5118
L61/15 1545 | 1650 Sraa7

PDF Report Generated
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10.0 Warranty

VeEX Limited Warranty

The following terms and conditions govern the Limited Warranty for hardware (“Hardware”),
Firmware and software (“Software”) products (collectively, “Products”) provided by VeEX, Inc. or
its affiliates (“VeEX”) that is the contracting party. This Limited Warranty extends only to the
original purchaser of a Product (“Customer”) and is effective as of the date of purchase of such
Product. For future purchases, please consult this page for current warranty information, as this
Limited Warranty may be updated by VeEX from time to time. To insure you receive up-to-date
information and notices, please register your Product with VeEX.

Limited Warranty Start Date

VeEX Products may come with a 90-day, 1-year, 2-year, or other limited hardware warranty (the
“Warranty Period”) based on product, configuration and customer contract. The Warranty Period
for battery pack, LCD, LCD touch panel, LCD protective cover, and accessories (including but
not limited to patch cords, AC adaptor, SFP, USB adaptors, carrying case, carrying pouch) is
limited to one (1) year from the Start Date, as defined below.

“Start Date” as used in this policy means the date when the VeEX Product downloaded or is
shipped from VeEX’s facilities or from an authorized VeEX reseller to the Customer.

Limited Hardware Warranty

To determine the warranty that came with your Hardware product(s), or the warranty renewal or
extension that you purchased, see your packing slip, invoice, receipt or other sales
documentation. Any Software embedded in the VeEX hardware is subject to the Limited
Software Warranty set forth below.

VeEX warrants that for the applicable Warranty Period, the VeEX Hardware purchased by
Customer shall be free of defects in material and workmanship under normal authorized use
consistent with the Product instructions. In the event that VeEX receives notice during the
Warranty Period that any Hardware does not conform to this Limited Warranty, Customer’s sole
and exclusive remedy, and VeEX’s sole and exclusive liability, shall be for VeEX, at its sole
option, to: (1) repair the Hardware at no charge, using new or refurbished replacement parts in
accordance with VeEX’s Return Policy; (2) exchange the Hardware with new or refurbished
Hardware; or (3) refund the purchase price of the Hardware, provided that Customer returns the
Hardware with acceptable evidence of purchase within 30 days from the date of VeEX’s request,
freight prepaid. VeEX’s obligations hereunder are conditioned upon Customer’s return of the
Hardware to VeEX in accordance with the terms of this Limited Warranty. VeEX will use
commercially reasonable efforts to ship any replacement Hardware within thirty (30) working
days after VeEX’s receipt of the non-conforming Hardware. Actual delivery times may vary
depending on Customer location.

This limited hardware warranty does not cover:

e Software, including, without limitation, third-party software

e Non VeEX products and accessories

e Repairs made by Customer or any other party without VeEX’s prior written authorization

e Problems that result, directly or indirectly, from external causes such as accident, abuse,
misuse or problems with electrical power

e Usage that is not in accordance with product instructions
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e Failure to follow the product instructions or failure to perform preventive maintenance

e Using accessories, parts or components not supplied by VeEX

e Commercial hardware products that use, or in which have been installed, products or
components that have not been provided by VeEX.

e Products with missing or altered service tags or serial numbers

e Products for which VeEX has not received payment

e Normal wear and tear

Customer is solely responsible for assessing the suitability of the Product for use in particular
applications and backing up its programs and data to protect against loss or corruption. VeEX's
warranty obligations do not include installation support. No one is authorized to make any
statement or representation altering the terms of this Limited Warranty.

Limited Software Warranty

Subject to the terms of VeEX’s End User License Agreement, VeEX warrants for a period of 90
days from the Start Date that: (i) the media on which the Software is delivered will be free of
defects in material and workmanship under normal authorized use consistent with the Product
instructions; and (ii) the Software will perform substantially in accordance with VeEX’s standard
specifications. VeEX does not warrant that the Software will operate uninterrupted or error-free.
In the event that VeEX receives notice during the warranty period for (the “Error”), Customer’s
sole and exclusive remedy, and VeEX’s sole and exclusive liability, shall be: (1) for VeEX to
replace the defective media; or (2) to provide Customer with a replacement copy of the Software
containing any correction or modification needed to remedy the Error; or (3), at its sole option,
to use commercially reasonable efforts to correct any substantial nonconformity of the Software
reported to VeEX’s authorized service or support representative by Customer during the
warranty period. Customer’s sole and exclusive remedy for VeEX’s failure to correct the Error
will be the refund of the purchase price of the Software, provided that the Software is returned
to VeEX by the Customer along with proof of purchase within thirty (30) days of the request by
the Customer, freight prepaid. VeEX shall not be obligated to remedy any Error which cannot be
adequately reproduced by VeEX.

During the Warranty Period, VeEX will provide, without charge to the customer, all fixes, patches
and enhancements to the purchased software, firmware and software options. VeEX does not
warrant that all software or firmware defects will be corrected. New enhancements attached to
a software option require the option to be purchased (at the time of order or the time of upgrade)
in order to benefit from such enhancements.

VeEX'’s obligations hereunder are conditioned upon Customer’s compliance with the terms of
VeEX’s End User License Agreement. For purposes of this Limited Warranty, “Software” means
any VeEX software embedded in or installed on any Hardware when delivered to Customer, or
any VeEX software identified in a Purchase Order, invoice or proof of entittement issued by
VeEX. With respect to any Software that is not shipped from VeEX’s facilities or from an
authorized VeEX reseller to the Customer, the “Start Date” shall mean the date when the
Customer is granted access to the Software on the VeEX website.

The foregoing warranty shall not apply to any failure to conform by the Software that is caused
by (a) the use or operation of the Software in an environment other than that intended or
recommended by VeEX in the applicable Documentation, (b) modifications to the Software not
made or authorized by VeEX, (c) third party hardware or software, provided by any third party
and not authorized by VeEX for use with the Software, (d) used other than in its most current
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version (to the extent that any failure of the Software would have been avoided by the use of the
most current version); or (e) damaged by improper environment, abuse, misuse, accident or
negligence. In addition, the foregoing warranty shall not apply to any Software which has been
used with any third-party hardware or software not authorized by VeEX for use with the Software.

Hardware Replacement Process

Any defective Hardware can only be replaced in accordance with VeEX’s Return
Policy. Transportation costs, if any, incurred in connection with the return of a defective
Hardware to an VeEX repair center shall be borne by Customer. If VeEX determines, at its sole
discretion, that the allegedly defective Hardware is not covered by VeEX’s Limited Warranty, the
cost of repair by VeEX, including all shipping expenses, shall be paid by Customer. Customer is
responsible for backing up and saving any data, software, firmware or other information
embedded in or saved on any returned Hardware, and VeEX will not restore, save or return any
such data, software, firmware or other information with any repaired or replaced Hardware. This
Limited Warranty only covers Hardware manufactured by an authorized VeEX manufacturer and
sold by VeEX’s distributors and resellers.

Disclaimer

EXCEPT AS EXPRESSLY PROVIDED IN THIS LIMITED WARRANTY, ALL EXPRESS OR
IMPLIED REPRESENTATIONS AND WARRANTIES, INCLUDING, WITHOUT LIMITATION,
ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR MEETING CUSTOMER’S REQUIREMENTS, NONINFRINGEMENT OF ANY
THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, COMPATIBILITY OR
INTEROPERABILITY WITH ANY HARDWARE, SOFTWARE, SYSTEMS OR DATA NOT
PROVIDED BY VEEX, SATISFACTORY QUALITY, OR FREEDOM FROM INTERRUPTION
OR ERROR, ARE HEREBY DISCLAIMED AND EXCLUDED TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW. VEEX DISCLAIMS ANY WARRANTY,
REPRESENTATION OR ASSURANCE THAT THE PRODUCT WILL OPERATE WITHOUT
ERROR OR INTERRUPTION, OR WILL BE FREE OF VULNERABILITY TO INTRUSION OR
ATTACK. ANY PRODUCTS LICENSED OR PROVIDED UNDER AN EVALUATION LICENSE,
ANY PRODUCTS PROVIDED WITHOUT CHARGING ANY FEE, ANY MODIFIED PRODUCTS
AND ANY THIRD-PARTY PRODUCTS ARE FURNISHED “AS IS,” WITH ALL FAULTS AND
WITHOUT WARRANTY OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED. CUSTOMER
MAY NOT MAKE A WARRANTY CLAIM AFTER EXPIRATION OF THE WARRANTY PERIOD.
TO THE EXTENT AN IMPLIED WARRANTY CANNOT BE EXCLUDED, SUCH WARRANTY IS
LIMITED IN DURATION TO THE WARRANTY PERIOD OR OTHERWISE TO THE MAXIMUM
EXTENT PERMITTED BY LAW. BECAUSE SOME STATES OR JURISDICTIONS DO NOT
ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, THE ABOVE
LIMITATION MAY NOT APPLY TO CUSTOMER. THIS WARRANTY GIVES CUSTOMER
SPECIFIC LEGAL RIGHTS, AND CUSTOMER MAY ALSO HAVE OTHER RIGHTS, WHICH
VARY FROM JURISDICTION TO JURISDICTION.

Limitation of Liability

IN NO EVENT WILL VEEX OR ITS DIRECTORS, OFFICERS, EMPLOYEES, AFFILIATES,
SUPPLIERS, MANUFACTURERS, RESELLERS, DISTRIBUTORS OR LICENSORS BE
LIABLE FOR ANY LOST REVENUE OR PROFIT, LOSS OF DATA, LOSS OF USE,
INTERRUPTION OF BUSINESS, COSTS OF PROCUREMENT OF SUBSTITUTE GOODS, OR
FOR SPECIAL, INDIRECT, CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES,
HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT
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OF OR RELATED TO THIS LIMITED WARRANTY OR THE USE OF OR INABILITY TO USE
ANY PRODUCT, EVEN IF VEEX OR ITS DIRECTORS, OFFICERS, EMPLOYEES,
AFFILIATES, SUPPLIERS, MANUFACTURERS, RESELLERS, DISTRIBUTORS OR
LICENSORS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO
EVENT SHALL THE CUMULATIVE LIABILITY OF VEEX, ITS DIRECTORS, OFFICERS,
EMPLOYEES, AFFILIATES, SUPPLIERS, MANUFACTURERS, RESELLERS,
DISTRIBUTORS OR LICENSORS TO CUSTOMER, WHETHER IN CONTRACT, TORT
(INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT LIABILITY OR OTHERWISE,
EXCEED THE AMOUNTS ACTUALLY PAID TO VEEX BY CUSTOMER FOR THE PRODUCT
THAT IS THE SUBJECT OF SUCH CLAIM. THE FOREGOING LIMITATIONS SHALL APPLY
EVEN IF THE ABOVE-STATED LIMITED WARRANTY FAILS OF ITS ESSENTIAL PURPOSE.
BECAUSE SOME STATES OR JURISDICTIONS DO NOT ALLOW LIMITATION OR
EXCLUSION OF CONSEQUENTIAL OR INCIDENTAL DAMAGES, THE ABOVE LIMITATION
MAY NOT APPLY TO CUSTOMER. IN SUCH A CASE THE FOREGOING LIMITATION WILL
BE APPLIED TO THE GREATEST EXTENT PERMISSIBLE PURSUANT TO APPLICABLE
LAW.
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11.0 About VeEX

VeEX Inc., an innovative, customer-focused communications test and measurement company,
develops next-generation test and monitoring solutions for telecommunication networks and
services. With a blend of advanced technologies and vast technical expertise, VeEX has
developed products that diligently address all stages of network deployment, maintenance, and
field service turn-up and integrate service verification features across DSL, fiber optics,
CATV/DOCSIS, mobile backhaul and fronthaul (CPRI/OBSAI), next-generation transport
network, fiber channel, carrier and metro Ethernet technologies, WLAN, and synchronization.

Visit us online at www.veexinc.com for the latest updates and additional documentation.

VeEX Incorporated
2827 Lakeview Court
Fremont, CA 94538
USA

Phone: +1 510 651 0500
Fax: +1 510 651 0505

Customer Care
Phone: + 1 510 651 0505
Email: customercare@veexinc.com
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