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1.0 About This User Manual

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 FX150, FX300, MTTplus, RXT,
and TX300s OTDR series. It is assumed that the user has basic computer experience and
skills, and is familiar with Optical Fiber, 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 in the unit.

© Copyright 2006-2017 VeEX, Inc. All rights reserved.

VeEX, VePAL, Sunrise Telecom, Agizer, Optixsoft, Sunlite, Sunset, RXT, MTT, FX, TX, 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.

This device uses software either developed by VeEX, Inc. or licensed by VeEX, Inc. from third
parties. 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 purchaser of this
device agrees that it has received a license solely to use the software as embedded in the
device, and the purchaser is prohibited from copying, reverse engineering, decompiling, or
disassembling the software.

For more technical resources, visit the VeEX, Inc. web site at www.veexinc.com.

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.

Customer Care:

Phone: + 1 510 651 0500
E-mail: customercare@veexinc.com
Website: www.veexinc.com
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2.0 Product Introduction

The FX150, FX300, MTTplus, RXT, and TX300s feature an OTDR optimized for the installation
and troubleshooting of FTTx, PON, CATV, Mobile Backhaul, and Metro fiber networks.

2.1 Platform Highlights (FX150/FX300/MTTplus/RXT/TX300s)

¢ Robust, compact hand-held design for demanding field test environments

e High resolution, TFT color touch-screen viewable in any lighting condition. See the
platform’s datasheet for screen size.

e Fast boot-up time essential for fiber restoration

e Internal data storage varies with model. See the platform’s datasheet for more
information at www.veexinc.com.

e USB-A Host Interface supporting (FX300/MTTplus/RXT/TX300s):

USB flash drives (not available on FX150)

Fiber inspection probe connection (FX150 requires OTG cable)

Bluetooth option available

3G UMTS data card support (not available on all models). See the platform’s
datasheet for more information at www.veexinc.com.

e Micro USB interface OTG to support (FX150):

e USB flash drives
e Fiber inspection probes

o Ethernet (10/100T) LAN Interface supporting(FX300/MT Tplus/RXT/TX300s):

Remote control

Transfer OTDR test data

Perform software upgrades

Basic IP testing (Ping, Trace route, Web browser)

e Built-in Wireless and Bluetooth options supporting (FX150 standard;
FX300/MTTplus/RXT optional. See the platform’s datasheet for availability at
www.veexinc.com.):

e Software upgrades and uploading test data via wireless connection
e Pairing applications with Mobile Smartphones and Tablet PCs

e Rechargeable Li-lon battery with capacity indicator, low voltage alarm and Auto-off
function:

FX150 platform — 10,000 mAH battery
FX300/TX300s platform — 5200 mAH battery
MTTplus platform — 5400 mAH battery

RXT platform - 8400 mAH battery
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Continuous operation of > 8 hours per Bellcore TRNWT-001138 (platform dependent)

ReVeal software to transfer fiber test data, upgrade software and perform remote
control (check with factory on availability)

Fiberizer Cloud to upload fiber test data
VeExpress to check/upgrade software and installed options status (not available on
FX300 or FX150)

Key Features

FTTx optimized parameters for best dead zones

Filtered 1625 or 1650 nm OTDR port for in-service measurements
Live fiber detection with embedded power meter

Dynamic range up to 50 dB (model dependent)

Event dead zone < 1m, attenuation dead zone < 4m

Singlemode wavelength options - 1310, 1490, 1550, 1625 and 1650 nm (CWDM and
DWDM C-band also available)

Multimode wavelength options - 850 and 1300 nm

Telcordia SR-4731.sor file formats

Generate and save traces in sor, pdf or csv format (model dependent)

Auto mode with automated trace diagnostics, simplified setup and events detection

Optional V-Scout mode — Intelligent Link Mapping using intuitive icons derived from
multiple test acquisitions

Markers for distance, attenuation, reflectance and splice loss measurements

Optional universal interface with interchangeable optical adaptors (SC, ST, FC, LC) for
OTDR port

Power meter, light source, fiber inspection probe and VFL options
Remote measurement via USB or WiFi connection using Fiberizer Desktop software
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23

Package Contents

OTDR (FX300, FX150, TX300S OTDR blade, RXT-4100 module or MTTplus-410
module)

AC/DC adaptor

e Input: 100-240 VAC (50/60 Hz), 1.5A max - (MTTPLUS: 5.3A max; FX150: 1.5A
max)

e Output: 16VDC - (MTTPLUS: 15VDC; FX150: 12VDC)

Ethernet cable (FX300, TX300S OTDR blade, RXT module or MTTplus module)

Li-lon battery (capacity depends on platform)

USB memory stick or CD-ROM containing:

e OTDR Users’ Manual (pdf)
¢ Reveal and Fiberizer Desktop software
e Software Upgrade Instructions

Nylon Soft Carry case
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3.0 Safety Information

A CAUTION

VEEX INCORPORATED

PLEASE OBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS.

IF INDOUBT, CONTACT
VEEX CUSTOMER SERVICE

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:

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

e 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.

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

Electrical Connectors

Telephone lines may carry dangerous voltages. Always connect the electrical test ports to
known test interfaces which carry low level signals.
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4.0 Theory of Operation

41 OTDR

The principle of OTDR operation is based on measuring the Rayleigh back scattering signal
when a single powerful optical pulse passes through an optical fiber. The weak back scattering
signal is registered by an optical receiver, converted into digital form and averaged many
times.

The OTDR calculate distance with next formula:

Distance = c * t / (2 * n)

where ¢ - light speed in vacuum, n - optical fiber index of refraction, t - time
delay between pulse emit and it
registration by receiver

Each sample converted by ADC into digital form is registered in the RAM. To measure the
back-scattering signal precisely, repeated triggering optical pulses is performed. The processor
averages samples, corresponding to the same points of the optical fiber that leads to the
increasing signal-noise ratio. After several cycles, the obtained signal values are transferred
from RAM and displayed. Then, the process of measuring, averaging, and cleaning RAM
registers is repeated again.

OTDR - Principle of Operation

bepil Light Pulses Light Pulses
Light Pulses
n H 5 ki o i _
Laser - — 3| HBSE -~~~ SRR - >
Diode Coupler  [&---=-~ Port <1 (
A ]
[ Backscatter &
: Avalanche Reflections
i Photodiode (APD)
Lafer ¢
Driver —
y % Analog-to-Digital
I Convertor (A/D)
| )
A v
Pulse Signal Averaging
Generator ;
A 4
: Log Conversion
I H ?
H W Display
Micro-Processor o \A\
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4.2 Light Source

An optional light source is available and designed for generating continuous optical radiation.
The light source output is the same as the OTDR port and uses the same laser diodes and
optical splitter. The radiation power is stabilized with the help of external photodiode and power
stabilization circuit.

The light source has two operation modes: Continuous and Modulated/tone (270, 1000 and
2000Hz).

The average power at modulation mode is 2 times lower (3dB) than in continuous mode of
operation.

4.3 Optical Power Meter

The OPM is equipped with an InGaAs photodiode (1mm diameter) to measure optical power.
For standard power PM1 measurement range (+10dBm), radiation falls directly on the
photodiode. The OPM will support both MM and SM fiber with the APC or UPC connector type.

For extended measurement PM2 range (+25dBm), an integrating sphere with a photodiode is
used. Input power is attenuated by the integrating sphere by approximately 100 times.

The current of the photodiode is amplified and converted into digital form with the help of
analog-digital converter. The received digital signal is processed by microprocessor and the
value of the measured optical power is displayed.

4.4 Visual Fault Locator

The unit is equipped with an optional Visual Light Locator (VFL) to visually identify breaks in
the fiber typically hidden in the OTDR dead zone.

e Output power: 0 dBm (Typical)
e Operation modes: Continuous wave (CW) or 2Hz modulation
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5.0 Basic Operation

5.1 Test Ports and Interfaces

OTDR testing: The optical fiber under test is connected to either the OTDR or OTDR Aux
(Filtered SM or MM) port on the top panel. The type of the optical fiber connector must
correspond to the OTDR connector or adaptor type, including the connector polish.

Optical Power Meter (OPM) testing: The optical fiber is connected to the OPM port on the
top panel. Depending on fiber connector type, use interchangeable adaptors. FC, SC, ST or
LC type are supplied standard.

Visual Fault Locator ((VFL) testing: The optical fiber is connected to the VFL port on the top
panel. The VFL interface is fitted with universal 2.5mm sleeve accepting all 2.5 mm connector
ferrules.

OPM port Aux Test Module
VFL port — OTDRLive (F) /
]A MM port
OTDR port
SM/ MM

USB-A
Host port
H::tdset __l Ethernet 10/100T
2] RJ4S5 interface
AC Chargerinput
Note:

Optical Connections - The optical fiber connector must be cleaned prior to connecting to the
fiber under test. Dust and dirt severely impacts optical performance.

Refer to Fiber handling procedures for cleaning tips and information.
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OTDR Aux port
MM or Filtered (F)

OTDR port
OPM port
VFL port po SM/MM
| Ethernet
10/100T port

—_— =
USB-A

G\ o~ 121 > B | " a |
Host pﬂ 'l &a® @) | ] % % .U

S

i - s | (AT ety

Optical Module Transport Module  AC Charger Input
TestBlade TestBlade

Headset port

TX300s Top View

OTDR Aux port OTDR port
VFL port OPM port MM or Filtered SM/MM

RxT-4100 OTDR Module



OTDR Series e-Manual, D07-00-076P-RevC00 Page 14 of 107

5.2 Front Panel Layout

The picture below depicts the TX300s. Layout will vary depending on FX150, FX300, MTTplus,
or RXT platforms.

LED History
Status Indicators 4 Save Trace/Result
(Battery, File, ...)
: Power Key
Active r —~ = e e — " /Charging LED
Applications RualyLaEng
General Home Key
Applications Navigation/Marker
'''''' Keys
Test ¥
Applications Enter Key
Escape Key
Touch Scree
V300 Series Front Panel App Key

Lock/Save Screen

5.2.1 LED Indicators

Power/Charge LED - indicates battery charging is in progress. LED turns off when battery is
fully charged.

Note: The device is powered from the built-in Li-lon battery and can be operated with the AC/
DC adaptor plugged in.

5.2.2 Rubber Keypad
¢ Home Key: Resets user interface to Main menu

¢ Navigation/Marker Keys: Used to move markers or navigate menus (in the event
touch screen is disabled for any reason) Enter Key: Enters the desired value or selects
active menu, check box or radio button

o Escape Key: Exits the menu
o App Key: Toggles between active test applications (OTDR, OLS, OPM, VFL)

o Lock/Save Screen Key: Locks the touch panel or saves the screen (bmp) depending
on setting defined in Utility menu

o LED History Key: Resets LED condition (depends on test application)

e Save Trace/Result Key: Saves test result file (OTDR, OPM, Ethernet, Fiberscope -
depends on active application and unit configuration)
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5.2.3 Menu Navigation

Navigate between test applications, setup menus, tabs, or active functions using the supplied
stylus or by using up/down arrows followed by “Enter.”

to VGEX *0
VePAL TX300s

(-
© "o
C a=»

“Getting started” information is displayed after power up.

Select a Test Application

e FX150: Application #1 is loaded by default. Select OTDR, VFL, OPM, OLS by clicking
the icon on the main menu. The Fiberscope icon can be found on the Advanced Tools
screen.

e TX300s: Select Application 2, which corresponds to the optical test function blade #2,
located on the top connector panel. Select OTDR, VFL, OPM, or OLS by clicking the
icon on the main menu

e FX300/MTTplus/RXT: Select Application 1, which corresponds to the module, inserted
into the module slot. Select Fiber testing from the Test mode selection and press OK.
The OTDR, VFL, OPM, and OLS test functions will be displayed on the main menu.

Note:

Touch Screen Navigation - The unit is equipped with a state of art, full color, LCD TFT touch
screen. When used properly, the screen is designed to give years of reliable and precise
operation. Always use the stylus supplied with the unit to operate the touch screen. Never use
any sharp object such as a ballpoint pen, screwdriver, or similar item as this will damage the
screen and void the warranty.
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5.3 MTTplus Overview

2x USB (permanent storage & opt. Wi-Fi) p . Optional GPS Receiver Module slot
V4

4 L

Shoulder Strap & L2=® Shoulder Strap
& Stylus Holder

Light Sensor e=——mum N & Microphone

: . ; S R

Headset Jack @ Quiek Status

Mini USB-B @3

USB 2.0 @il

LAN Port & s=&Touch Screen

DC Power @i

Speaker @ I Ca) Coo) () C8) (B) @R FUnction Keys

5.3.1 MTTplus Side View

Back Front

=== Shoulder Strap
Optional Camera+Flash @ [ |
i-l_—..z 2.5mm Jack
MTTplus Modules @i | g% Mini USB-B
* Multi-Service 64K to 10G @ USB 2.0
+~OTDR ‘
« SHDSL.bis =8 LAN Port
« MTT Carrier
& DC Power

Field-replaceable Li-ion Battery Pack @
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5.3.2 MTTplus Control Panel

OIS IOIOIOX & )

Power: Press for 2 seconds to turn the test set ON or OFF (prevents
accidental ON/OFF) If a test is running when the power off is started, test
is terminated and results may not be automatically saved.

Save Test Results: Saves the current Test Results with customized or
auto naming.

Lock/Unlock Touch Screen or Screen Capture: Can also be
programmed to Capture Screen images. Go to >Utilities >Settings
>Global >Save Settings to set save and image compression options.

Volume and Brightness Control: (it also acts as the MTT F1 key, when
the is active) Brings up the Sound and screen Brightness controls; Use
cursor buttons to adjust the levels.

Clear History: Resets blinking LED reminders of past Errors or Alarms
Test results are not affected. (not used with OTDR)

Camera App: Launches the optional Camera App to help document the
job site, damage, connections, etc. Requires the camera (factory-installed
option).

5.3.3 MTTplus OTDR Module Top View

o mp

A S

OTURAUX
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5.4 RxT Overview

Speaker
Battery Status ¢

1 Optional GPS Receiver Module slot
—F wuss

Power Status @ B Stylus Holder

Strap Ring &= » 2 USB(1)
Hand Strap &=

Touch Screen Gemm=s

& Field Replaceable Li-ion Battery Pack
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5.41 RxT Front Panel
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Power: Press for 2 seconds to turn
the test set ON or OFF (prevents
accidental ON/OFF)

Cursor Keys: Application
dependent; May offer alternative
GUI Navigation to touch screen
(e.g. while wearing gloves in cold
weather)

Enter: Application dependent
Escape: Application dependent

Alt Alternate function: Links the
buttons to the GUI soft Function
Keys (MTT Emulation Mode only)

Clear History: Resets blinking
LED reminders of past Errors or
Alarms. Test results are not
affected. (not used in OTDR)

Volume and Brightness Control:
(it also acts as the MTT F1 key,
when the Alt key is active) Brings
up the Sound and screen
Brightness controls; Use cursor
buttons to adjust the levels

Test Application Selector (it also
acts as the MTT F2 key, when the

Alt key is active): Quickly switches
back and forth between the active

Test Application and RXT platform.
Utilities functions; Active test is not
affected.

Lock/Unlock Touch Screen: Can
also be programmed to capture
Screen Shots (>Utilities
>Settings>Global>Save Settings)

Home: Quickly bring users back to
the Main Menu

Save Test Results: Saves the
current Test Results with
customized or auto naming format
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5.4.2 Getting Started
A Quick Guide is always present in the Home screen after boot up.
This screen can be displayed at any time from any screen.

Active Function Indicator
Test Application (Functiongroup currently being Battery Status Storage and USB
(Tap to select New Test Mode presented by the GUI - Tap to Change (Tap to see (Tap to see detailed info or
or Switch to existing test) Test Mode or Release test application) detailed info) un-mount USB memory)

Utilities Menu
(Tap to open tab)

! Escape Button
(Go to previous screen)

Home Button

Sub Menu Items (Go to Main Menu)

(Tap to open GUI)

_| Error Injection Indicat.
| (Errors being inserted)

Alarm Generation Ind.
(Alarms being inserted)

Tools Menu 1 —E) » A - : . | Laser ON/OFF Indicat.
(Tap to open tab) 3 A s - | (Laser safety warning)
lrnlcl\:mnag(.‘rt . | ALT Indicat.
(Tap to open tab) o - - — (Alt functions active)
() 192.168.0.123 2014.12.03 12:49:36 D of
g -
? [ O
Management (LAN/WILAN) IP Status SystemDate & Time 3G Data&GPS  Bluetooth® & Wi FiStatus
gement ( Y
(Shows test set’s IP address) Status (Optional USB dongles)

- I e s o (Optional) -
RXT Introduction & Basic Operation 2014-2015VeEX Inc. All rights reserved 10

The test port group is assigned to the Fiber application when the 410 module is installed. All

options associated with the 410 OTDR module will be installed.
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5.5 FX150 Overview

Optical Test Ports:

VFLIOPM/AUx-OTDRIOTDR-OLS st . --

§" Touch Screen
(indoor/outdoor usage)

Head Phone Port

VGEX rx1s0 |

Left screen-shift button Right screen-shift button

Save/Power/Home buttons
Power/Charge indicator

Power jack - - Micro USB

FX150 Platform

5.5.1 FX150 Test Ports

VFL/OPM/Aux-OTDR/OTDR-OLS

5.5.2 FX150 Keypad

e Save: Saves the screen (bmp)

- ‘ - e Power: Press for 2 seconds to turn

the test set ON or OFF (prevents
accidental ON/OFF)

e Home: Resets user interface to
Main menu
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5.5.3 FX150 Screen Navigation

V-Scout Events Measure Traces Results About

OTDR Screen

Use the top tabs of the FX150 screen to access test measurement controls and view results.
On the bottom bar, you can see:

e |P address, when connected

e Remote control connection status

e Date and time

e Bluetooth and WiFi connection indicators
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5.5.3.1 View/Hide side menu panels

The left and right panels of the display provide icons to access key functions of the FX150.
These panels can be turned on or off to enable a better view of the application screens.

Use the shift keys located on the left and right sides of the unit to toggle on/off the left
and right menu panels.

Press the LEFT SHIFT KEY to access:

File Storage — Tap to see the size and current capacity
of the internal SSD storage.

Power Source Indicator— Indicates when unit is
powered by external AC power and battery charging
level. Tap to see battery charge status.

E V key / Fiber — Tap to access all Fiber Test Modes or
~ EBER access the Utilities screen.

Press the RIGHT SHIFT KEY to access test control buttons and the following:
@ Home — Tap to return to the OTDR Main Menu.
Escape/Exit — Tap to return to the previous screen.

— N Arrow — Tap to enter the unit System Settings and Tools

- | screen.
Start — Begin trace.

Green arrow — Switch A active trace

cestart
3
— Real Time OTDR — See trace in real time.
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5.5.4 Setting up FX150 WiFi

The FX150 unit contains an optional built-in WiFi interface allowing you to easily transfer
OTDR traces and upgrade software on the unit.

5.5.41 Access WiFi option
1. Press Utilities or the HOME key, and then press Bluetooth/WiFi.

am = JBacklight
T 5

* Bluetooth/WiFi @ Date & Time

e - S

Bluetooth

Ping
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5.5.4.2 Connect to a WiFi network
1. Press Scan to see all networks

VeEX Mobile
. Protected via W
V-Express 204ETFI8E1TA
Protected via WPA1

28.CEBETECCHA

. Protected via WPA2
VeEX 88TestNet C4:2D:CT ALTDEE

2. Select one of the available networks and the Edit Settings key will appear to the right.
Once selected, an Edit Settings function key appears to the right.

3. Tap on Edit Settings to change the Encryption Type and enter the WiFi Key or Connect
AP. The label will change to Disc. AP upon successful connection and the Connect Net
key will appear.

Encryption Type: Supported encryption types include WEP, WPA, and WPA2.

Password: Security phrase or password necessary to access SSID and network. Tap the
Password field to enter the network password on the pop-up keypad (ASCII formatting
supported).

4. Press Apply after selecting the Encryption Type and entering the Key.

5. If the encryption menu was accessed via Connect AP, the test set will connect to the AP
automatically after hitting Apply.

6. If the encryption menu was accessed via Edit Settings, press Connect AP to connect to
the AP.

7. After a successful connection to the Access Point, press Connect Net to obtain an IP
address and access the additional IP tests like Ping, Trace Route etc.

Note: Passwords are case sensitive. If the user enters the wrong network key, the test set will
still connect to the Access Point, but will not be able to connect to the web or perform the Ping
test.
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5.6 Customizing Your Tester

You can customize the settings on your OTDR device in the Utilities>Settings menu:

e About: Displays serial #, MAC address, software version, software options installed and
related product information

¢ Screen: Displays calibration menu.

— Activating Touchscreen Calibration