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Regulatory Information

Regulatory Information

CAUTION

Changes or modifications not expressly approved by the
manufacturer could void the user’s authority to operate the
equipment.

CAUTION

The emissions class and electromagnetic environment of some
modules may differ from those specified for your unit. In this case,
always ensure that you comply with the most restrictive conditions
(either module or unit).

USA Electromagnetic Interference Regulatory
Statement

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

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

Canada Electromagnetic Interference Regulatory
Statement

This equipment generates, uses, and can radiate radio frequency energy
and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of
this equipment in a residential area is likely to cause harmful interference.

Cet équipement génere, utilise et peut émettre de I'énergie
radio-fréquence et, s'il n'est pas installé et utilisé conformément a la
documentation de l'utilisateur, il peut occasionner une interférence néfaste
aux communications radio. L'utilisation de cet équipement dans une zone
résidentielle est susceptible d'occasionner une interférence néfaste.

Caution: This equipment is not intended for use in residential
environments and may not provide adequate protection to radio reception
in such environments.

Attention : Cet appareil n'est pas destiné a étre utilisé dans des
environnements résidentiels et peut ne pas assurer la protection adéquate
a la réception radioélectrique dans ce type d'environnements.

This is a class A, group 1 product.
Ceci est un produit de classe A, groupe 1.

» Class A equipment: Equipment that is, by virtue of its characteristics,
highly unlikely to be used in a residential environment, including a
home business shall be classified as class A and shall comply with the
class A limits specified in the applicable ICES standard. Characteristics
considered in this assessment include price, marketing and advertising
methodology, the degree to which the functional design inhibits
applications suitable to residential environments, or any combination
of features that would effectively preclude the use of such equipment
in a residential environment.

Classe A : Matériel qui, en raison de ses caractéristiques, ne sera fort
probablement pas utilisé dans un milieu domiciliaire ni par des
entreprises établies a domicile. Parmi les caractéristiques considérées
dans cette évaluation, il y a le prix, les méthodes de commercialisation
OTDR
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Regulatory Information

et de publicité, la mesure dans laquelle les fonctions de I'appareil font
qu'il ne se préte pas a des applications convenant au milieu
domiciliaire ou toute combinaison de ces caractéristiques qui aurait
pour conséquence d'en prévenir effectivement I'utilisation a domicile.
Utilisé également pour indiquer les limites d'émission correspondantes
qui s'appliquent a un tel matériel.

Class B equipment: Equipment that cannot be classified as Class A
shall comply with the Class B limits specified in the applicable ICES
standard.

Classe B : Matériel qui ne peut pas étre inclus dans la classe A. Utilisé
également pour indiquer les limites d'émission correspondantes qui
s'appliquent a un tel matériel.

Group 1 equipment: group 1 contains all equipment which is not
classified as group 2 equipment, and includes equipment such as
laboratory and scientific equipment, industrial process, measurement
and control equipment.

Group 2 equipment: group 2 contains all ISM RF equipment in which
radio-frequency energy in the frequency range 9 kHz to 400 GHz is
intentionally generated and used or only used locally, in the form of
electromagnetic radiation, inductive and/or capacitive coupling, for the
treatment of material for inspection/analysis purposes, or for transfer of
electromagnetic energy.

Appareils du groupe 1 : le groupe 1 réunit tous les appareils compris
dans le domaine d’application de la présente Norme, qui ne sont pas
classés comme étant des appareils du groupe 2. Le groupe 1 inclut les
appatreils scientifiques et de laboratoire, les processus industriels,
appareils de mesure ou de controle.

Appareils du groupe 2 : le groupe 2 réunit tous les appareils ISM a
fréquences radioélectriques dans lesquels de I’énergie a fréquences
radioélectriques dans la plage de fréquences comprises entre 9 kHz et
400 GHz est produite et utilisée volontairement ou uniquement utilisée
localement sous forme de rayonnement électromagnétique, de

OTDR
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Regulatory Information

couplage inductif et/ou capacitif, pour le traitement de la matiere, a
des fins d’examen ou d’analyse ou pour le transfert d’énergie
électromagnétique.

Supplier’'s Declaration of Conformity (SDoC)

The SDoC for your product is as follows:

CAN ICES-001 (A) / NMB-001 (A)

OTDR
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Regulatory Information

Electromagnetic Compatibility Regulatory
Statement

Warning: This is a class A product. In a domestic environment, this product
may cause radio interference in which case the user may be required to
take adequate measures. Your product is suitable for use in industrial
electromagnetic environments.

Simplified EU and UK Declaration of Conformity

The full text of the declaration of conformity is available at the following
Internet address: www.exfo.com/en/resources/legal-documentation.

EU Economic Operator

EXFO Solutions SAS

2, rue Jacqueline Auriol,
Saint-Jacques-de-la-Lande,
35091 Rennes Cedex 9
FRANCE
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1 Introducing the OTDR

The Optical Time Domain Reflectometer (OTDR) allows you to
characterize a fiber-optic span, usually optical fiber sections joined by
splices and connectors.

Depending on the type of acquisition you want to perform and the
environment you are working in, different modules are available for your
tests:

» The standard OTDR provides an inside view of the fiber, and can
calculate fiber length, attenuation, breaks, total return loss as well as
splice, connector and total losses.

» The MAX/FTBx-740C-DWx module is a DWDM (dense
wavelength-division multiplexing) OTDR in the C-band and is designed
to test through field mux/demux channels. This high-resolution
particular type of OTDR provides complete end-to-end link
characterization and helps troubleshooting metro Ethernet links as
well as commercial services. See Working With the DWDM OTDR
Module on page 59 for details.

» The MAX/FTBx-740C-CW module is an OTDR that covers up to 18
CWDM ITU channels, from 1270 nm to 1610 nm (with a channel
spacing of 20 nm), and is designed to test through field mux/demux
channels. This high-resolution particular type of CWDM (coarse
wavelength-division multiplexing) OTDR provides complete
end-to-end link characterization and helps troubleshooting
commercial, C-RAN networks as well as metro Ethernet links
deployments. See Working With the CWDM OTDR Module on page 68
for details.

Note: In this documentation, the words “tap” and “double-tap” (related to the
use of a touchscreen) replace the words “click” and “double-click”.
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Introducing the OTDR

MAX-700B Series

OTDR port (singlemode)

OTDR port (singlemode live)

|
Active LED
(on when laser is emitting)

FTB-7000 Series for FTB-2/FTB-2 Pro and FTB-4 Pro

SM/ MM OTDR OTDR port (for live-fiber testing)— SMOTOR
= %\
H —OTDR port (multimode) 52 '
N/ 3\4 J

I Visual fault locator (VFL) port O
" (optional) @

4L

A5ET
aperture

Y
VL

A5ET
aperture

$VFL

A

)
= I [ —————— OTDR port (singlemode) 5
N

.
FTB-7200D FTB-7300E
Singlemode and
singlemode live
models

Singlemode and
multimode models
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Introducing the OTDR

FTB-7000 Series for FTB-2/FTB-2 Pro and FTB-4 Pro

OTDR

Visual fault locator (VFL) port —@
(optional)

Handle

A

Other models

OTDR port
(singlemode or multimode)
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Introducing the OTDR

FTB-700C Series, MAX-700C Series, FTB-700Gv2 Series, and FTBx-700C Series

OTDR port (singlemode) TDR port
(multimode)

Active LED

Sill ACTIVE SM Live/OPM

OTDR port (singlemode
live/OPM)
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Introducing the OTDR

FTBx-740C

OTDR port (singlemode)

0O =y @
740C Aﬁ\ﬂ

Active LED

L Be

OTDR port (singlemode)

O

MAX/FTBx-740C DWOCC

DWDR

C-Bamd

Cheelker
a@ﬂvz

Active LED

Input port
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Introducing the OTDR

FTB-700D Series, MAX-700D Series, FTB-700Gv2 Series, and FTBx-700D Series

OTDR port (singlemode/
Singlemode Live) OTDR port (multimode)

Active LED

FTB/FTBx-750D Series

OTDR port (singlemode/
Singlemode Live)

Active LED
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Introducing the OTDR
Main Window

Main Window

The main window (shown below) contains all the commands required to
control the OTDR instrument:

Graph overview window

4 oTDR = i *
oo orox B e s @rail [
W 1310 nm (9 pm) | | .
2
) :
Data—{ |
display |
i —Button
bar
| e D S—— Mt o L
o, Pos.fLengh (k) Loss (48) M) | cumd (48) 1
T 2 160007 1~
- {0.0030) 0.001 0.250 17
Table of{ |z = 1.6m87 0846 483 267
events - {0 0015) oo 274
L (01038} o.044

Fie name: Macrobend  Mere. tre

Note: Due to screen resolution, the appearance of your OTDR application may
vary slightly from the illustrations presented in this user guide.
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Introducing the OTDR
Software Options

Software Options

Software options are offered with your unit.

>
>
>

>
>

The OTDR option activates the OTDR application.
The QUAD option activates singlemode wavelengths on units.

With the IADV software option, when working with the iOLM
application, you can also have access to the OTDR by enabling the
OTDR real time feature. In this case, the only button available to start
an acquisition is the Real Time button. Most of the standard OTDR
features, such as the Events tab, the Summary tab, the Identification,
and the Test Configuration button, are disabled.

The CWDM-8W option enables 8 wavelengths in the
1470 nm - 1610 nm range.

The CWDM-10W option enables 10 wavelengths in the
1430 nm - 1610 nm range.

The M-1310W option enables the 1310 nm wavelength.
The CWDM-18W option enables the 18 wavelengths available.

Data Post-Processing

To view and analyze traces without the OTDR application, use a computer
onto which FastReporter is already installed.

OTDR
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Introducing the OTDR
OTDR Basic Principles

OTDR Basic Principles

An OTDR sends short pulses of light into a fiber. Light scattering occurs in
the fiber due to discontinuities such as connectors, splices, bends, and
faults. The OTDR then detects and analyzes the backscattered signals. The
signal strength is measured for specific intervals of time and is used to
characterize events.

The OTDR calculates distances as follows:

Distance = = x

N~

=N el]

where

¢ = speed of light in a vacuum (2.998 x 108 m/s)

t = time delay from the launch of the pulse to the reception of the
pulse
n = index of refraction of the fiber under test (as specified by the
manufacturer)
OTDR
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Introducing the OTDR
OTDR Basic Principles

An OTDR uses the effects of Rayleigh scattering and Fresnel reflection to
measure the fiber’s condition, but the Fresnel reflection is tens of
thousands of times greater in power level than the backscatter.

» Rayleigh scattering occurs when a pulse travels down the fiber and
small variations in the material, such as variations and discontinuities
in the index of refraction, cause light to be scattered in all directions.
However, the phenomenon of small amounts of light being reflected
directly back toward the transmitter is called backscattering.

» Fresnel reflections occur when the light traveling down the fiber
encounters abrupt changes in material density that may occur at
connections or breaks where an air gap exists. A very large quantity of
light is reflected, as compared with the Rayleigh scattering. The
strength of the reflection depends on the degree of change in the index

of refraction.
Light pulses Light pulses
Laser Optical p| OTDR [——p|Fiber
diode ’ coupler - —| port T — _
I .
A Returned signal Reflections come back
to the OTDR
Avalanche
photodetector (APD)
f
Pulse
generator
A Analog-to-digital
Set of converter (A/D)
: . T
instructions * Analyzed signal
Microprocessor I —p|{ Display

When the full trace is displayed, each point represents an average of many
sampling points. You will have to zoom to see each point.
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Introducing the OTDR
Technical Specifications

Technical Specifications

To obtain this product’s technical specifications, visit the EXFO website at
www.exfo.com.

Conventions

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

o \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.

OTDR
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2 Safety Information

General Safety Information

tf &R

WARNING

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

WARNING

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

WARNING

If the equipment is used in a manner not specified by the
manufacturer, the protection provided by the equipment may be
impaired.

WARNING

Use only accessories designed for your unit and approved by EXFO.
For a complete list of accessories available for your unit, refer to its
technical specifications or contact EXFO.

CAUTION

This product does not contain any user-serviceable components,
except if indicated otherwise in this document. Any unauthorized
product changes or modifications will invalidate warranty and all
applicable regulatory certifications and approvals.
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Safety Information
General Safety Information

IMPORTANT

Refer to the documentation provided by the manufacturers of any
accessories used with your EXFO product. It may contain
environmental and/or operating conditions limiting their use.

IMPORTANT A
, make sure

When you see the following symbol on your unit

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

IMPORTANT
When you see the following symbol on your unit g%}, it indicates

that the unit is equipped with a laser source, or that it can be used
with instruments equipped with a laser source. These instruments
include, but are not limited to, modules and external optical units.

IMPORTANT

Other safety instructions relevant for your product are located
throughout this documentation, depending on the action to
perform. Make sure to read them carefully when they apply to your
situation.
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Safety Information
Laser Safety Information for FTB-7000/FTB-700Gu2 Series (Units without VFL)

Laser Safety Information for
FTB-7000/FTB-700Gv2 Series (Units without
VFL)

Your instrument is in compliance with standards IEC 60825-1: 2007 and
2014.

WARNING

(IEC 60825-1: 2007) Viewing the laser output with certain optical
instruments designed for use at a distance (for example, telescopes
and binoculars) may pose an eye hazard.

== WARNING
(IEC 60825-1: 2014) Viewing the laser output with telescopic optical

instruments (for example, telescopes and binoculars) may pose an
eye hazard and thus the user should not direct the beam into an
area where such instruments are likely to be used.

Laser radiation may be encountered at the optical output port.

The following labels indicate that the product contains a Class 1M source:

RAYONNEMENT LASER INVISIBLE
NE PAS OBSERVER DIRECTEMENT
A L'AIDE D'INSTRUMENTS
D'OPTIQUE
NE PAS EXPOSER LES
UTILISATEURS DE DISPOSITIF
OPTIQUE TELESCOPIQUE
APPAREIL A LASER DE CLASSE 1M

INVISIBLE LASER RADIATION
DO NOT VIEW DIRECTLY WITH
OPTICAL INSTRUMENTS

DO NOT EXPOSE USERS OF
TELESCOPIC OPTICS
CLASS 1M LASER PRODUCT
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Safety Information
Laser Safety Information for FTB-7000/FTB-700Gu2 Series (Units without VFL)

Wavelength: / Longueur d’onde : 800-1300 nm
Pulse width: / Largeur de I'impulsion : [~ 1< 1 us

Max. peak power: / Puissance créte maximum : !/| <500 mW

Wavelength: / Longueur d’onde : 1250-1400 nm

Pulse width: / Largeur de I'impulsion : [~ 1 < 20 us

Max. peak power: / Puissance créte maximum : ! | <260 mW

Wavelength: / Longueur d’onde : 1400-1700 nm
Pulse width: / Largeur de I'impulsion : [~ 1 < 20 us

Max. peak power: / Puissance créte maximum : !/ | <600 mW

Complies with standards 21 CFR 1040.10, except for deviations pursuant to
Laser Notice No. 50, dated June 24, 2007.
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Safety Information
Laser Safety Information for FTBx-/MAX-700C/D Series (Units without VFL)

Laser Safety Information for
FTBx-/MAX-700C/D Series (Units without VFL)

Your instrument is in compliance with standard IEC 60825-1: 2014 +
Al1: 2021 and IEC 60825-1 Ed. 3.

i WARNING
Viewing the laser output with telescopic optical instruments (for

example, telescopes and binoculars) may pose an eye hazard and
thus the user should not direct the beam into an area where such
instruments are likely to be used.

— ATTENTION
L'observation de la sortie optique avec certains instruments

d'optique télescopiques (par exemple, des télescopes et des
jumelles) peut présenter un danger pour les yeux; il convient donc
que l'utilisateur ne dirige pas le faisceau dans une zone ou ce type
d'instrument est susceptible d'étre utilisé.

Laser radiation may be encountered at the optical output port.
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Safety Information
Laser Safety Information for FTBx-/MAX-700C/D Series (Units without VFL)

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

/\ ATTENTION |——Label affixed to the back of
/\ CAUTION your product.
LASER
1M

INVISIBLE LASER RADIATION
DO NOT EXPOSE USERS OF TELESCOPIC OPTICS
CLASS 1M LASER PRODUCT
RAYONNEMENT LASER INVISIBLE
NE PAS EXPOSER LES UTILISATEURS DE DISPOSITIF OPTIQUE
TELESCOPIQUE
APPAREIL A LASER DE CLASSE 1M
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Safety Information
Laser Safety Information for FTBx-/MAX-700C/D Series (Units without VFL)

Wavelength: / Longueur d’onde : 800-1300 nm

Pulse width: / Largeur de I'impulsion : [~ 1< 1 us

Max. peak power: / Puissance créte maximum : :H. <200 mW
Duty cycle: / Cycle de service: <=1%

Fiber type: / Type de fibre : Multimode/Multimode

Fiber core: / Coeur de la fibre : 62.5 um

Fiber numerical aperture: / Ouverture numérique de la fibre :0.275

Wavelength: / Longueur d’onde : 1250-1700 nm

Pulse width: / Largeur de I'impulsion : [~ 1 < 20 us

Max. peak power: / Puissance créte maximum : :H_ <275 mW
Duty cycle: / Cycle de service : <=1%

Fiber type: / Type de fibre : Single-mode / Monomode

Fiber core: / Coeur de la fibre : 9 um

Fiber numerical aperture: / Ouverture numérique de la fibre : 0.14

Complies with FDA performance standards for laser products except for
conformance with IEC 60825-1 Ed. 3, as described in Laser Notice No. 56,
dated May 8, 2019.
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Safety Information
Laser Safety Information for FTBx-740C DWOCC and MAX-740C DWOCC Modules (Units

Laser Safety Information for
FTBx-740C DWOCC and MAX-740C DWOCC
Modules (Units without VFL)

Your instrument is in compliance with standard IEC 60825-1: 2014 +
Al1: 2021 and IEC 60825-1 Ed. 3.

o WARNING
Viewing the laser output with telescopic optical instruments (for

example, telescopes and binoculars) may pose an eye hazard and
thus the user should not direct the beam into an area where such
instruments are likely to be used.

— ATTENTION
L'observation de la sortie optique avec certains instruments

d'optique télescopiques (par exemple, des télescopes et des
jumelles) peut présenter un danger pour les yeux; il convient donc
que l'utilisateur ne dirige pas le faisceau dans une zone ou ce type
d'instrument est susceptible d'étre utilisé.

Laser radiation may be encountered at the optical output port.
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Safety Information
Laser Safety Information for FTBx-740C DWOCC and MAX-740C DWOCC Modules (Units

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

/\ ATTENTION |——Label affixed to the back of
/\ CAUTION your product.
LASER
1M

INVISIBLE LASER RADIATION
DO NOT EXPOSE USERS OF TELESCOPIC OPTICS
CLASS 1M LASER PRODUCT
RAYONNEMENT LASER INVISIBLE
NE PAS EXPOSER LES UTILISATEURS DE DISPOSITIF OPTIQUE
TELESCOPIQUE
APPAREIL A LASER DE CLASSE 1M
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Safety Information
Laser Safety Information for FTB-7000 Series (Units with VFL)

Wavelengths: / Longueurs d’onde : 1525-1570 nm
Pulse width: / Largeur de I'impulsion : [~ 1 <20 us

Max. peak power: / Puissance créte maximum : Il <600 mW

Complies with FDA performance standards for laser products except for
conformance with IEC 60825-1 Ed. 3, as described in Laser Notice No. 56,
dated May 8, 2019.

Laser Safety Information for FTB-7000 Series
(Units with VFL)

Your instrument is in compliance with standards IEC 60825-1: 2007 and
2014.

Laser radiation may be encountered at the output port. It is potentially
harmful in direct intrabeam viewing.

The following label(s) indicate that the product contains a Class 3R source:

IEC/CEI 60825-1 : 2007/2014

LASER RADIATION
AVOID DIRECT EYE EXPOSURE \
CLASS 3R LASER PRODUCT side panel

+— Affixed to module’s

RAYONNEMENT LASER
EXPOSITION DIRECTE DANGEREUSE POUR LES YEUX
APPAREIL A LASER DE CLASSE 3R

7.+ 650 £10 nm, Pgyt / Psortie max < SmW

Complies with standards 21 CFR 1040.10, except for deviations pursuant to
Laser Notice No. 50, dated June 24, 2007.
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Safety Information
Laser Safety Information for MAX-700C and MAX-700D Series (Units with VFL)

Laser Safety Information for MAX-700C and
MAX-700D Series (Units with VFL)

Your instrument is in compliance with standard IEC 60825-1: 2014 +
Al1: 2021 and IEC 60825-1 Ed. 3.

Laser radiation may be encountered at the optical output port.

The following label(s) indicate that the product contains a Class 2 source:

The following symbol means
“DO NOT STARE INTO THE BEAM”.

IEC/CEI 60825-1:|12014

NS

A 650 nm 10 nm
Pout/Psortie max <2 mW

Affixed to the back of the unit.

Complies with FDA performance standards for laser products except for
conformance with IEC 60825-1 Ed. 3, as described in Laser Notice No. 56,
dated May 8, 2019.
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Safety Information
Laser Safety Information for FTBx-740C DWOCC and MAX-740C DWOCC Modules (Units

Laser Safety Information for
FTBx-740C DWOCC and MAX-740C DWOCC
Modules (Units with VFL)

Your instrument is in compliance with standard IEC 60825-1: 2014 +
Al1: 2021 and IEC 60825-1 Ed. 3.

Laser radiation may be encountered at the optical output port.

The following label(s) indicate that the product contains a Class 2 source:

The following symbol means

“DO NOT STARE INTO THE BEAM".

LASER

Label affixed to the back of
your product.

DO NOT STARE IN THE BEAM
CLASS 2 LASER PRODUCT

NE PAS REGARDER DANS LE FAISCEAU
APPAREIL A LASER DE CLASSE 2

IEC/CEI 60825-1: 2014 | Affixed to module’s

LASER RADIATION back panel
DO NOT STARE INTO THE BEAM
CLASS 2 LASER PRODUCT

RAYONNEMENT LASER
NE PAS REGARDER DANS LE FAISCEAU
APPAREIL LASER DE CLASSE 2

A: 650 nm = 10 nm
Pout / Psortie max < 2 mW

[\, |

Complies with FDA performance standards for laser products except for

conformance with IEC 60825-1 Ed. 3, as described in Laser Notice No. 56,
dated May 8, 2019.
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Safety Information
Laser Safety Information for MAX-700B Series

Laser Safety Information for MAX-700B Series

Your instrument is in compliance with standards IEC 60825-1: 2007 and
2014.

WARNING

(IEC 60825-1: 2007) Viewing the laser output with certain optical
instruments designed for use at a distance (for example, telescopes
and binoculars) may pose an eye hazard.

WARNING

(IEC 60825-1: 2014) Viewing the laser output with telescopic optical
instruments (for example, telescopes and binoculars) may pose an
eye hazard and thus the user should not direct the beam into an
area where such instruments are likely to be used.

Laser radiation may be encountered at the optical output port.

The following labels indicate that the product contains a Class 1M source:

RAYONNEMENT LASER INVISIBLE
NE PAS OBSERVER DIRECTEMENT
A L'AIDE D'INSTRUMENTS
D'OPTIQUE
NE PAS EXPOSER LES
UTILISATEURS DE DISPOSITIF
OPTIQUE TELESCOPIQUE
APPAREIL A LASER DE CLASSE 1M

INVISIBLE LASER RADIATION
DO NOT VIEW DIRECTLY WITH
OPTICAL INSTRUMENTS

DO NOT EXPOSE USERS OF
TELESCOPIC OPTICS
CLASS 1M LASER PRODUCT
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Safety Information
Electrical Safety Information
Wavelength: / Longueur d’onde : 1300-1400 nm
Pulse width: / Largeur de I'impulsion : [~ 1 <20 us

Max. peak power: / Puissance créte maximum : Il <260 mW

Wavelength: / Longueur d’onde : 1400-1700 nm
Pulse width: / Largeur de I'impulsion : [~ 1 < 20 us

Max. peak power: / Puissance créte maximum : Il <600 mW

Complies with standards 21 CFR 1040.10, except for deviations pursuant to
Laser Notice No. 50, dated June 24, 2007.

Electrical Safety Information

For more information on product safety and equipment ratings, refer to the
user documentation of your platform.

The power consumption for all OTDR modules is below 10 W.
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3 Preparing Your OTDR for a Test

Installing the EXFO Universal Interface (EUI)

The EUI fixed baseplate is available for connectors with angled (APC) or
non-angled (UPC) polishing. The type of border around the baseplate
indicates which type of connector it is designed for.

Green border Bare metal, or a

indicates APC black or dark gray—
option border indicates
UPC option

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

=53 e
o Ve

Y

1@

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.
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Preparing Your OTDR for a Test
Cleaning and Connecting Optical Fibers

Cleaning and Connecting Optical Fibers

CAUTION

To ensure maximum power and to avoid erroneous readings:

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

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

To connect the fiber-optic cable to the port:

1. Inspect the fiber using a fiber inspection scope (or probe). 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
optical-grade liquid cleaner.

2b. Use a dry swab to dry the connector completely.

2c. Visually inspect the fiber end to ensure its cleanliness.
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Preparing Your OTDR for a Test
Cleaning and Connecting Optical Fibers

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

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

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

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

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

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

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

OTDR
Page 28

www.tehencom.com



Preparing Your OTDR for a Test
Naming Trace Files Automatically

Naming Trace Files Automatically

Note:

Each time you start an acquisition, the application suggests a file name
based on autonaming settings. This file name appears at the bottom of the
window.

The file name is made of one or more static parts (alphanumeric) and one
or more variable parts (numeric) that will be incremented or
decremented, according to your selection, as follows:

If you choose incrementation... If you choose decrementation...

Variable part increases until it Variable part decreases until it
reaches the highest possible value |reaches 1, then restarts at the highest
with the selected number of digits, |possible value with the selected
then restarts at 1. number of digits.

To decrement values, the start number must be higher than the stop
number.

After saving a result, the unit prepares the next file name by incrementing
(or decrementing) the suffix.

You can select the number of digits displayed for the incremented or
decremented values.

Select "#" if you want to keep the value exactly in the same format as
defined in the start and stop values. If a value is to be incremented from 1
to 10, it becomes 1, 2, 3, ... 9, 10. One "#" is the default format.

Select two, three, or four "#" if you want all values to be expressed with the
same number of digits. The application fills the empty spaces with zeros
before the increment or decrement to ensure the appropriate format is
displayed. For example, if you select two "#" and the value is to be
incremented from 1 to 10, it becomes 01, 02, 03, ... 09, 10.

The file name can be incremented using one or more identifiers. Selecting
a single identifier will follow the incrementation (or decrementation) value
you have set.
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Note:

Note:

Note:

Preparing Your OTDR for a Test
Naming Trace Files Automatically

When selecting more than one identifier, the latter appear sequentially in
the order that you have set, and the incrementation will start with the last
item in the list (the one with the farthest indentation). For example, if you
have a file name with the Location, Cable and Fiber identifiers, in that
order, the first item to be incremented is the Fiber identifier, then Cable,
then Location:

Location 1, Cable 1, Fiber 1
Location 1, Cable 2, Fiber 1
Location 1, Cable 2, Fiber 2

and so forth.

If you choose not to save a particular trace file, the suggested file name
remains available for the next trace you acquire.

This function is particularly useful when testing multiple-fiber cables.

If you deactivate the automatic file naming function, the application will
use the default file name, which is Unnamed.trc.

By default, traces are saved in native (.trc) format, but you can configure
your unit to save them in Bellcore (.sor) format (see Selecting the Defaulit
File Format on page 114 for details).

If you select the Bellcore (.sor) format, the unit creates one file per
wavelength (for example, TRACE001 1310.sor and TRACE001 _1550.sor, if
you included both 1310 nm and 1550 nm in your test). The native (.trc)
format contains all wavelengths in a single file.

If you are working with a MAX/FTBx-740C-DWx module, the application
uses the nominal wavelength of the C-band, which is 1550 nm.

The autonaming parameters can be set only for files that have not been
saved yet. You will only see the parameters for the current and next
acquisition (when the test is done but not saved yet), or for the next
acquisition only (test is not done yet). Otherwise, the parameters will not
be displayed.
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Preparing Your OTDR for a Test
Naming Trace Files Automatically

It is also possible to revert the settings to their default values.

To configure the automatic file naming:
1. From the Main Menu, tap Identification.

2. From the Apply to list, ensure that Next acquisition or Current
acquisition is selected.

Identification X
(App\y to: |Next acquisition ~ ‘)
Identifiers Value Increment Fle name ~
Company D
Customer D
Operator A D ﬁ
Qperator B D
Comments D
Cable ID Not active D
Fber ID Fber 1 1 @
Location A Not active D )
File name preview: Separator: Underscore () ~
Fber 11.trc | Increment... | Clear Values |
| Revert to Factory Settings |
‘ OK ‘ | Cancel ‘

3. Enter all the information as follows:

3a. Locate the row corresponding to the identifier that you want to
modify.

3b. Tap the Value column corresponding to the desired identifier.

3c. Enter the information.

Note: You cannot edit the information in the dark gray boxes.
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Preparing Your OTDR for a Test
Naming Trace Files Automatically

4. If you want to increment automatically the cable ID, the fiber ID or the
location (A and/or B), proceed as follows:

4a. Tap the Increment button.

Identification X

Apply to: |Next acquisition v‘

Identifiers Value Increment Fle name ~
wp
Company
Customer
Operator A
Qperator B
Comments
Cable ID Not active
Fiber ID Fiber 1 1

Location A Not active

3 o
[

v

File name preview: Separator: Underscore () ~

/7 ™\
[oer dilie Increment... u Clear Values |

Revert to Factory Settings |

‘ oK ‘ | Cancel ‘

4b. In the Increment window, select the Auto Increment check box
corresponding to the identifier you want to increment.

4c. Enter the start, stop and increment values as desired.

Increment X
Identifiers Auto Increment Start Stop Step Format
Cable ID x] 1 99 1|##

Fiber 1D x| 1 99 5%
Location A x| 1 99 nee
Location B x] 1 99 5%
"Location B" must reach stop value before "Location A" is incremented. "Location A" must reach stop
value before "Fber ID" is incremented. "Fiber ID" must reach stop value before "Cable ID" is
incremented.

‘ 0K ‘ ‘ Cancel ‘

Note: To decrement values, the start number must be higher than the stop
number.
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Preparing Your OTDR for a Test
Naming Trace Files Automatically

4d. Choose the type of format in the list.

4e. Tap OK to return to the Identification window.

5. Select the desired identifiers to include in the file name. You can
change the order of appearance of the highlighted component with the
up and down arrow buttons.

Mentification

Aply b+ [Heot accastion To modify the order

Items that can be
included in the file—|
name

This preview is——
updated

Idertifers

Fle name preview

Fber 1L.tre

automatically as you
make your selections

Vo T | of appearance of the
selected identifiers in
the file name

Not actve

Fer 1 1 x
Not actve -
Sepaesio e () .——T0 select the
Incremen... Cleas Vaues separator in the

automatic

vert to Factary Settings ) .
numbering section

0K Cancel

To revert to factory settings (not available for
the Current acquisition)

6. Tap OKto confirm your new settings and to return to the main window.
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Preparing Your OTDR for a Test
Naming Trace Files Automatically

To clear the values:
1. From the Main Menu, tap Identification.

2. Inthe Apply to list, select Next acquisition.
3. Tap the Clear Values button.

Identification X
Apply to: |Next acquisition v‘
Identifiers Value Increment Fle name ~
Company D
Customer D
Operator A D
QOperator B D
Comments D E
Cable ID Not active D
Fber ID Fber 1 1 @
Location A Not active D )
File name preview: Separator: Underscore ~
Fier 11.ic | Increment... ( ‘ | Clear Values
| Revert to Factory Settings
‘ OK ‘ | Cancel ‘

4. Tap OK to return to the main window.

All values in the Value column are erased from the white boxes.

OTDR
Page 34

www.tehencom.com



Preparing Your OTDR for a Test
Setting the IOR, RBS Coefficient, and Helix Factor

Setting the IOR, RBS Coefficient, and Helix
Factor

Note: If you are working with a MAX/FTBx-740C-DWx module, only the 1550 nm
wavelength is available. This value is set by default.

Note: Ifyou are working with the DWDM OTDR, the application uses the IOR and
backscatter values of the 1550 nm wavelength (nominal wavelength of the
C-band).

You should set the IOR (group index), backscatter coefficient and helix
factor before performing tests in order to apply them to all newly acquired
traces. However, you can also set them at a later time but in that case, you
have to reanalyze the trace if you change the backscatter coefficient

(see Viewing and Modifying Current Measurement Settings on page 142 for
details).

» The index of refraction (IOR) value (also known as group index) is
used to convert time-of-flight to distance. Having the proper IOR is
crucial for all OTDR measurements associated with distance (event
position, attenuation, section length, total length, etc.). IOR is provided
by the cable or fiber manufacturer.

The test application determines a default value for each wavelength.
You can set the IOR value for each available wavelength. You should
verify this information before each test.

» The Rayleigh backscatter (RBS) coefficient represents the amount of
backscatter in a particular fiber. The RBS coefficient is used in the
calculation of event loss and reflectance, and it can usually be
obtained from the cable manufacturer.

The test application determines a default value for each wavelength.
You can set the RBS coefficient for each available wavelength.

» The helix factor represents the ratio between the length of the cable
and the length of the fiber inside the cable. Since fibers within a cable
are spiraling around the cable core, the fiber length is different from
the cable length.
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Preparing Your OTDR for a Test
Setting the IOR, RBS Coefficient, and Helix Factor

By setting the helix factor, the length of the OTDR distance axis is
always equivalent to the physical length of the cable.

The helix factor is expressed as a percentage. For example, a helix
factor of 1 % implies that the fiber is 1 % longer than the cable. If you
specify a helix factor of 1 %, the displayed length would be reduced by
1 % according to the cable length.

Thresholds values are saved with the measurement. It is possible to view
these thresholds values even if you open the file on another unit.

You can revert the IOR, RBS coefficient, and helix factor to their default
values.

To set the IOR, RBS, and helix factor parameters:

1. From the Main Menu, tap Test Configuration.

2. From the Apply to list, select Next acquisition.

IMPORTANT
In the Apply to list, Next acquisition and Current acquisition will be

displayed if an acquisition was performed, but not saved yet. The
current trace as well as the future acquisitions will be modified.
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Preparing Your OTDR for a Test

Setting the IOR, RBS Coefficient, and Helix Factor

3. From the Test Configuration window, go to the Link Definition tab.

Wareelength: 1310 9 pen
oR: 1.467700
Backscatter: 7945 45

el Factor: 0.00 3%

Calcubation and Pass{Fal Thresholds
Inchude span stat

X | Include span end

Copy to Cument Acquisibon

®
Apply to: | Net acqeson
Detecton Threshods
Sphce loss: 0020 gy
%] Splieter loss: 2500 4
End-of-fiber: 5.000] g5
Reflectarce: 720 8
Reflective endof Flber detection

X Macrobend

Wavelengths: 1310 nm - 1550 rm

Deka (Joss): 0.500] 45

Revert to Factory Settings
0% Caeel
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Preparing Your OTDR for a Test
Setting the IOR, RBS Coefficient, and Helix Factor

4. Select the desired wavelength.

Note: You cannot select a wavelength if you are working with a
MAX/FTBx-740C-DWx module. The wavelength is set to 1550 nm by default.

Test Configuration *®

—

Link Mrmm" Pass/Fad Theesholds | 0FM BYF Thiesholds Fppiy toc | Next acgusticn
| Fer Characterstics Detecton Threshoids
Wavelength for which———waeeng: 1310 nm9 pm Sphce loss: 0.020] g
RBS and IOR will be o L%r0 ] Spleerbssi 250 &g
defl ned Backscatter: 7945 g8 End-gf-fiber 5,000, 4
Ml Factor T O i 720 48
Calaubation and Pass/Fal Thresholds Reflective: end-of fiber detection
Inchide span stast % Macrobend
x| Inchde span end Wavekrnghs: 1310 nm - 1550 nm
Deka (joss): 0.500] 45
Hevert to Facory Settings

Copy to Cument Acquisihon oK Cancal

The Revert to Factory Settings
button resets all the values in the Link
Definition tab

IMPORTANT

Change the default RBS coefficient only if you have values provided
by the fiber manufacturer. If you set this parameter incorrectly, your
reflectance measurements will be inaccurate.

Note: The helix factor value takes into account the difference between the length
of the cable and the length of the fiber inside the cable; it does not vary with
wavelengths. For this reason, you cannot define a different helix factor for
each wavelength.
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5. If you want to apply the test configuration information to the current
acquisition, proceed as follows:

5a. Tap the Copy to Current Acquisition button.

Test Confi

|/ Link Defrvtion

Apply 1o | Next acousition

Fber Characterstics Detecton Theeshoids
Wavelength: 1310 nrry9 pem - Splce loss: 0,020 a8
0R: 1467700 | Splitter loss: 2500 45
Backscatter: 7945 g Endolfiber 5.000] g5
Reflectans 720 @
Melox factor: 0.00 5 =
e Reflective er-of-trer detection
Tnchide span stan %] Macrcbend
] Inchade span end Wiekrigghs: 1310 vm - 1550 ren
Deka (loss): 0.500] a3
Revert to Factory Settings
Copy to Current Acquisition oK Cancel

5b. When the application prompts you, select Yes.

Note: The information in the Link Definition and Pass/Fail Thresholds tabs will
be copied to the current acquisition.

6. Tap OK to return to the main window.

OTDR
Page 39

www.tehencom.com



Preparing Your OTDR for a Test
Excluding and Including Span Start and Span End

Excluding and Including Span Start and Span
End

When applicable, the application includes the losses caused by the span
start and span end events to the span loss value. The application also
includes the ORL caused by the span start and span end events to the span
ORL.

When the spans are included, the loss and reflectance values associated
with the events are taken into account to determine the pass/fail
thresholds.

To exclude or include span starts and span ends:
1. From the Main Menu, tap the Test Configuration button.

2. Select the Link Definition tab.

3. Under Calculation and Pass/Fail Thresholds, select the inclusion of
the span start and span end you want to display in the table.

OR
To exclude the span start and span end, clear the boxes.

*

Apgply to: | Mext acqustion

Wavelength: 1310 neryd ey ~| - Splice loas: 0.020] 45
oa: 1.467700, 2 | Spheter loas: 2.500, 4
Backscatter: 7245 4 End-offibs: 5,000 45

Reflectance: 72.0] 08
5 0.00] 5
Calculation and Pass/Fai Threshokis e Rectiie suc-of fher & tection
[ Include span start % | Macrobend
@mdude span end Wavelengths: 1310 nm - 1550 nm

Deka (loss): 0.500] 4y

Revert to Factoey Settings

Copy to Cument Acquiskion oK Cancel
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Preparing Your OTDR for a Test
Excluding and Including Span Start and Span End

4. If you want to apply the test configuration information to the current
acquisition, proceed as follows:

4a. Tap the Copy to Current Acquisition button.

Test Configuration *®

| Fr— Apoly to: | Next acqustion
| Fber Characterstics Detecton Theeshoids
Wavelength; 1310 iy pm Splce loss: 0.020] 4y
To: 1467700 €] Spleter loss: 2500 gy
Backscatter: 7945 g Endolfiber 5,000 49
Haks Fackor: 000 5 Reflectance: -72.0 d8

Caicubaton and Pass(Fal Theshalds Faective ok P et actos

Inchude span start 3| Macrobend
| Inchude span end Wavelengths: 1310 nm - 1550 nm
Deka (loss): 0.500] gn
Revert o Factory Settings
( Copy to Current Acquisition o Cancel

4b. When the application prompts you, select Yes.

Note: The information in the Link Definition and Pass/Fail Thresholds tabs will
be copied to the current acquisition.

5. Tap OK to return to the main window.
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Setting the Analysis Detection Thresholds

Note:

To optimize event detection, you can set the following analysis detection
thresholds:

» Splice loss threshold: To display or hide small non-reflective events.

» Splitter loss detection threshold: To detect splitters on a link. Splitters
are passive fiber optic couplers that divide light from a single fiber into
two or more fiber channels. The splitter loss detection threshold value
must be smaller than the end-of-fiber threshold value and greater than
the splice loss threshold value. This threshold is not selected by
default.

When working with a standard OTDR, the first event detected after the
span start and the last event detected before the span end are defined as
splitters, if they have a loss value higher than the splitter detection threshold
value.

If you are working with a MAX/FTBx-740C module and you apply a splitter
detection threshold value for an acquisition, the algorithm of the
application detects the couplers first.

» Reflectance threshold: To hide false reflective events generated by
noise, transform non-harmful reflective events into loss events, or
detect reflective events that could be harmful to network and other
fiber-optic equipment.
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Note:

Note:

Preparing Your OTDR for a Test
Setting the Analysis Detection Thresholds

» End-of-fiber threshold: To stop the analysis as soon as an important
event loss occurs; for example, an event that could compromise signal
transmission toward the end of a network.

When the end of fiber detection threshold is modified for an existing
measurement, the span end position at the new end of fiber position
can be automatically reset by the application.

If you are working with a MAX/FTBx-740C module, the end-of-fiber
threshold value is set to 15 dB by default.

Changing detection thresholds on the current trace leads to a reanalysis. All
manual changes made will be lost.

IMPORTANT

The end-of-fiber (EoF) threshold that you define will be used if you
let the application evaluate the acquisition settings.

If you set this threshold, an EoF event will be inserted at the first
event for which the loss crosses the threshold. The application then
uses this EoF event to determine the acquisition settings.

Setting the thresholds allow you either to ignore events with known lower
values, or to ensure that all events are detected—even the ones for which
very small values are measured.

The following examples show how different splice-loss threshold levels
can affect the number of displayed events, especially small non-reflective
events such as those caused by two splices. Three traces are shown,
corresponding to three threshold level settings.
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Event location

Threshold
at0.05dB 7
Threshold
at0.1 dB %N\
Not

Threshold displaye
at0.15 dB %N\%

Not displayed

)

First splice Second splice

M,

» Threshold at 0.05 dB

With the threshold set to 0.05 dB, two events are displayed at distances
corresponding to the location of the first and second splices.

Threshold at 0.1 dB

Only the first splice is displayed, as the threshold is set to 0.1 dB and
the second splice loss is lower than 0.1 dB.

Threshold at 0.15 dB

The first two splices are not displayed, as the threshold is set to 0.15 dB
and the first and second splice losses are lower than 0.15 dB.

Thresholds values are saved with the measurement. It is possible to view
these thresholds values even if you open the file on another unit.
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Setting the Analysis Detection Thresholds

To set the analysis detection thresholds:
1. From the Main Menu, tap Test Configuration.

2. From the Apply to list, select Next acquisition.

Test Configaration

Fer Characterstics Detecton Threshoids
Wavelength: 1310 vy pm «|  Sphee loss: 0.020 4o
10R: 1.467700 3] Spliter loss: 2500 45
Backscatter; A3 g  Endofibe 5.000] g5
Reflectarce: 720 48

Helx factor: 000 3

Calcubation and Pass/Fal Threshokls Reflective end-of fher detectior

Inchude span stat x Macrobend
3| Tckide span end Wavelengths: 1310 nm - 1550 rem
Deka (Joss): 0.500] 43
Revert to Factory Settings:
Copy to Cument Acquisiion 0K Cancel

3. From the Test Configuration window, go to the Link Definition tab.

L x
C Apply to: | Net aoousition
et Detaconn Theeshalds
Warvehength; 1310 N9 jem < Sphee lods: 0.020] g
10R: 1467700 K] Spliter loss: 2500 gy
Backscatter: 7945 4y Endaliber 5.000] 4y
Reflectance: 72008
Mo Factor: 0.00] 55 =
e e | Refiectve end-ct-Fiver detection
| Inchade span start %] Macrcbend
| Include span end Wavelengths: 1310 nm - 1550 nm
Deka (loss): 0.500| g
Revest to Factory Settings

Copy to Cument Acquiskion ox Carcel
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Preparing Your OTDR for a Test
Setting the Analysis Detection Thresholds

IMPORTANT

The Revert to Factory Settings button resets all the values in the
Link Definition tab.

4. Under Detection Thresholds, enter the desired values in the
appropriate boxes.

OR

If you want to revert all settings to their default values, tap the Revert to
Factory Settings button.

Test Configuration ®
| (O P Pacs ol Theeshiolds Apply to: | Next acquesition
Fber Characterstics Detection Thresholds
Warvehength; 1310 9 g Splice loss:
HOR: 1467700 @ Splitter loss:
Backscatter: 7945 g5 | End-offiber:
Reflectance:
Fiedox Facto; 0.00] 9

Calcubation and Pass/Fal Threshokds Faetive ok P et ecto

| Tnchde span stat 3| Macrobend
| Inchude span end Wavelengths: 1310 nm - 1550 nm
Deka (loss): 0.500] gn
Reevert to Factory Settings
Copy ta Curent Acquistion o Cancel
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5. If you want to apply the test configuration information to the current
acquisition, proceed as follows:

5a. Tap the Copy to Current Acquisition button.

Test Configuation *
JUETE R assirad Theesholds | OFM PIF Thieshoids Apgily taz | Next acqusibon
Fier Characterstcs Detection Thresholds
Wavelength: 1310 nryS pmn <] Spice loss: 0.020, 45
O 1467700 ¥ | Spiter loss: 2.500, dg
Backscatter: 7945 g5 Endeof-fiber: 5.000] 45
Reflectance: 72.0, d8
Helox factor 0.00] o

& erdol-fher detection
Caleutation: and Pass/Fai Thresholds Ftoche cue. of e ditection

Inchade span start | Macrobend
% | Inchude span end Wavelengths: 1310 nm - 1550 rem
Deka (loss): 0.500] 48
Revert to Factoey Settings
( Copy to Current Acquisition 0 Cancel

5b. When the application prompts you, select Yes.

Note: The information in the Link Definition and Pass/Fail Thresholds tabs will
be copied to the current acquisition.
6. Tap OK to return to the main window.

The analysis detection thresholds you have just set will be applied to future
traces.
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Setting Macrobend Parameters

Note:

Note:

This feature is not available if you are working with a MAX/FTBx-740C-DWx
module.

Your unit can locate macrobends by comparing the loss value of an event
at a given wavelength (for example, 1310 nm) with the loss value at the
same location with another wavelength (for example, 1550 nm).

The unit will identify a macrobend when comparing two loss values if:

» Of the two loss values, the greater loss occurred at the greater
wavelength.

AND

» The difference between the two loss values exceeds the defined delta
loss value. The default delta loss value is 0.5 dB (which is suitable for
most fibers), but you can modify it.

You can also disable macrobend detection.
Macrobend detection is only possible with singlernode wavelengths.

Filtered wavelengths or port with only one wavelength are not available for
macrobend detection.

For information on how the information about macrobends is available
after an acquisition, see Summary Tab on page 120.

OTDR
Page 48

www.tehencom.com



Preparing Your OTDR for a Test
Setting Macrobend Parameters

To set macrobend parameters:

1. From the Main Menu, tap Test Configuration.

2. From the Apply to list, select Next acquisition.

3. Select the Link Definition tab.

4. To enable the macrobend detection, select the Macrobend check box.
OR

To disable it, clear the check box.

Apgply to: | Next acqusibon

Fiber Characterstics. Detection Threshoids

Warvslength: 1310 A9 jern - Splce lows: 0.0 4y
108 1467700 | Spéter loss: 2500 43
Backscatter; 7945 g5 End-af-fiber: S.000] 45

Reflectance: 72.0, d8

Helox factor 0.00 8

Cala and Pass/Fal Thresholds Reflective end-of-fiber detection

Inchade span start 3] Macrobend

%] Inchude span end Wavelengths: 1310 nm - 1550 rem
Deka (loss): 0.500] 48

Revert to Factoey Settings

Copy to Cument Acquiskion oK Cancel
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Preparing Your OTDR for a Test
Setting Macrobend Parameters
5. If necessary, set the delta value as follows:
5a. From the wavelengths list, select the pair of wavelengths for

which you want to define the delta value.

Note: Only the combinations of wavelengths your module can support will be
available for a next acquisition. For a current acquisition, the available
wavelength in the file will be used.

5b. In the Delta (loss) box, enter the desired value.

Test Configu, *
|/ Link Defrstion | shokds | 0F PIF Thresholds Apgly to: | Next acqustion
Fiber Characterstics. Detection Thresholds
Wavslength: 1310 nery9 orn < Sphce loss: 0.020, 45
Hof: 1.467700, | Sphever loss: 2.500, 4
Backscatter; 7945 45 End-of-fibes: 5.000] 45
Reflectance: 72.0, d8
el factor 0.00 8
Calo tice, ] PartaFal Thoeaholdd Reflective end-of fiber detection
Inchude span start | Macrobend
%| Inchude span end 3 1 - m
Delta (loss): 0.500] g
Revert to Facioey Sestngs
Capy to Current Acquistion o Carvcel

5c. Repeat steps 5a and 5b for all wavelength combinations.
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Preparing Your OTDR for a Test
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6. If you want to apply the test configuration information to the current
acquisition, proceed as follows:

6a. Tap the Copy to Current Acquisition button.

Test Configuration *
Pk Diefrion Apply to: | Next acqusion
| Fer Charactersics Detecton Theeshoids
Warvelength: 1310 nny9 pm Splice loss: 0.020 40
108 1.467700 %) Splicter loss: 2,500 4
Backscatter: 7945 4n End-of-fiber: 5.000, 4
ks Fackors 000 o Reflectance: TR0 A8

Caastaton and Pass/Fal Thresholds Faective ok P et actos

Inchide span stat 3| Macrobend
| Inchude span end Wavelengths: 1310 nm - 1550 nm
Deka (loss): 0.500] gn
Revert to Factory Settings
( Copy to Current Acquisition ) o Cancel

6b. When the application prompts you, select Yes.

7. Tap OKto return to the main window.
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Setting Pass/Fail Thresholds

Note: If you are working with a MAX/FTBx-740C-DWx module, only the 1550 nm
wavelength is available. This value is set by default.

You can activate and set Pass/Fail threshold parameters for your tests.

Thresholds values are saved with the measurement file. It is possible to
view these thresholds values even if you open the file on another unit.

You can set thresholds for splice loss, connector loss, splitter loss,
reflectance, fiber section attenuation, span loss, span length, and span
ORL. You can apply the same pass/fail thresholds to all test wavelengths or
set different thresholds for each available test wavelength.

These pass/fail thresholds will be applied to the analysis results of all newly
acquired traces as well as current traces with the corresponding
wavelength.

If you work with files containing other wavelengths, the application will
automatically add these wavelengths to the list of available wavelengths.
You will then be able to define thresholds for these new wavelengths. You
can revert all thresholds to their default values.

The loss, reflectance and attenuation thresholds that you set are applied to
all events where such values can be measured.

Once the thresholds are set, the application will be able to perform
Pass/Fail tests to determine the status of the results (pass or fail) .

Values that are greater than the predefined thresholds are displayed in
white on a red background in the table of events. Span length, span loss
and span ORL values are displayed in the Summary tab.
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To set pass/fail thresholds:
1. From the Main Menu, select Test Configuration.

2. From the Apply to list, select Next acquisition.
3. Select the Pass/Fail Thresholds tab.

IMPORTANT

In the Apply to list, Next acquisition and Current acquisition will be
displayed if an acquisition was performed, but not saved yet. The
current trace as well as the future acquisitions will be modified.

4. From the wavelength list, select the wavelength for which you want to
set thresholds.

Note: You cannot select a wavelength if you are working with a
MAX/FTBx-740C-DWx module. The wavelength is set to 1550 nm by default.

If you are working with a standard OTDR or a MAX/FTBx-740C-CWDM

Note:
module, select All to test all the wavelengths available.

Apply 1o | Next acopsition

OFM RfF Thresholds.

0:?50 d;l

4.500| 48

ii:hm Value and unit
associated with the

threshold to set

20,000 43
0.0000) ken

| Span length:

| Span ORL: 15.00) d8

Copy to Other Wavekngths

Revert o Factory Settings

Copy to Cument Acquiskion 0% Carcel
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5. Select the boxes corresponding to the thresholds that you want to use,
and enter the desired values in the appropriate fields.

Apply 1o | Next acopsition

@ Splice loss:
3] Connector loss:
(3] spterloss: The Revert to Factory
(5] Reflectance: Settings button resets
5] Fiber section attenuation: dB/km all the values in the
(o] span e @ Pass/Fail Thresholds
@ Span length: __o 0000 km
[%] Span ORL: a8 tab

Copy to Other Wavelengths

Revert to Faciory Settings.

Copy to Cument Acquiskion 0% Carcel

Note: If you no longer want the application to take into account a particular
threshold, simply clear the corresponding check box.

Note: Selecting or clearing a particular thresholds check box will affect all the
available wavelengths, not only the selected one.
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6. Depending on the wavelengths supported on your unit, if you want to
apply the thresholds you have just defined to one or several other
wavelengths, proceed as follows:

6a. Tap the Copy to Other Wavelengths button.

Test Configuration

Apply 1o | Next acopsition

| Sphoe loss: 0.300 d8

| Connector loss: 0.750] d8

| Spliter loss: 4,500 d8

| Reflectance: -40.0 48

X | Fiber section sttenuation: 0.400] dikm

| Span loss: 20.000] d8

X | Span length: 0.0000) ken

X | Span ORL: 15.00) d8

C Copy to Other Wavelengths D
Revert o Factory Settings

Copy to Cument Acquiskion 0% Carcel

6b. Select the boxes corresponding to the wavelengths for which you
want to use the same thresholds.

Copy to Other Wavelengths X

Select wavelengths to which the 1310 nm
thresholds values will be applied.

@ 1550 nm
@ 1625 nm

Select All

OK ‘ ‘ Cancel ‘

Note: You can use the Select All button to quickly select all boxes at the same
time.

6¢c. Tap OK to confirm you selection.
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7. If you want to apply the test configuration information to the current
acquisition, proceed as follows:

7a. Tap the Copy to Current Acquisition button.
7b. When the application prompts you, select Yes.

Note: The information in the Link Definition and Pass/Fail Thresholds tabs will
be copied to the current acquisition.

8. Tap OK to return to the main window.

Enabling or Disabling the Automated
Acquisition Sequence

Note: The MAX/FTBx-740C module does not support this feature.

If your module is equipped with both an SM and an SM Live ports, you can
perform automated acquisition sequences. The acquisition is always
performed on the SM port first, and then on the SM Live port. If your
module supports more than one wavelength, you need to select at least
one wavelength to perform the acquisition on the SM port and one
wavelength on the SM Live port.

When the feature is enabled, the application does not prompt you to
connect the fiber on the SM Live port after the acquisition has been
completed on the SM port.

When the feature is disabled, the application displays a message to
indicate the moment you need to connect the fiber to the SM Live port.
However, if you use a coupler between the fibers connected to the SM and
SM Live ports, the application will perform the acquisitions one after
another, and it will not prompt you.

The application stops automatically after it is complete but you can also
stop it at any time while it is in progress.

Whether the feature is enabled or not, only one report is generated after
the acquisition sequence is complete.
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To enable or disable the automated acquisition sequence:
1. From the main window, go to the OTDR tab.

2. From the Port/Fiber list, select an SM + SM Live port.

wl | _"i
o : "5 |. l}n.dllllld.ié.l! Ao !uJ.u! wll J.'.L ik J:I;Ll !.‘".‘r

Pulse Duration (s) 1

335 5

0 s
- 160

y 1015 u
Wps, &
30 es v
s i &
25us " e . (5]
1ps’ 100 ns e

5005 275 ns
Fie rarne: Ganer Spiter.tre

3. Select the boxes corresponding to the desired test wavelengths.

L

194 I |
4
54 | |
Ay lll“u JLH hodid ol ok d lil | 1|
3 ! b [3 ] 10 iz [ 1 1 n
Port/Fiber: Pulse Duration (s)
S/ pm T
My e S8 5
1310 nm Wi, Jons 180,
«30 s 120 «
Sus e
25us * L .
A g 100 s

5005 245 s

- [~
|
S VTN 1 VO Y O T O
o 2 4 L] L) L 12 ] 15 13 km
Port/Fiber: Rarge (k) Pulse Duration (5}
SM/9 pm L35 ins
T Wy, 1T S
1310 ren . ; Wps e
(1 0 3 i
S8 e
160 * 10 25y * “50 s
w - 0 G oo
S e 275 ns
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5. Under Advanced Parameters, to enable the automated acquisition
sequence, select the Automate SM and SM Live sequence check box.

Extended Acquisition Parameters
Launch and Recews Fber

By fiber lengths
Launch fiber length:

| Receive fiber length:

Advanced Parameters

34| Frst connactor chack
3| Remain in mdo-settings
M| Use optimized rangs

3| Apply settings by wanvelength

( @ Automate SM and SM Live sequence)

00000 km

5.0000] kem (from fber end)

Custorn Parameters

Range (km)

Duration (s}
5 7
10

15

o

45

60

90
20>

Revert to Factory Sattngs

0K

Cancel

6. Tap OK to return to the main window.
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4 Working With the DWDM
OTDR Module

The MAX/FTBx-740C-DWx module is a DWDM (dense wavelength-division
multiplexing) OTDR in the C-band and is designed to test through field
mux/demux channels. This high-resolution particular type of OTDR
provides a complete end-to-end link characterization and helps
troubleshooting metro Ethernet links as well as commercial services.

Based on the ITU-T standard grid, the DWDM OTDR covers a channel
spacing of 50/100/200 GHz. The channel width used by the OTDR is always
50 GHz, regardless of the selected channel spacing.

Main Features

The DWDM OTDR offers the following:

» C-band ITU grid channel selection to test through DWDM ports
Mux/demux and add/drop testing

In-service testing of active networks

High-resolution and short dead zones

yYyYVvYYy

Selection in a customized favorite channels list
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Selecting a Channel Filter

The DWDM OTDR increases the bandwidth of an optical fiber by
multiplexing several wavelengths onto it. Using the different channel
spacings, the module can place several dozens of wavelengths on a single
fiber. The channel filter selected by default is 100 GHz.

When you choose a channel filter, the list of available wavelengths is
updated accordingly. If the channel that was selected before the change of
filter is still available, it will remain selected by default. However, if the
channel is no longer available after the change of channel spacing, the one
nearest to your previous selection will be selected by default.

To select a specific channel filter:

1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select a channel spacing width to use for
your tests.

i otoa

B EEE=

34 - 193,400 THz - 1550.116 nm (9 yfm})

b )
| Channel fier:
! 100GHz v

Selected charns:
33 - 193.300 THz - 1550.918 nm

Fie nsrne: FTBx740C_100kmn.tre

Note: The channels marked as favorite in the Selected channel list can be
retrieved in the Channel filter list. See Managing Favorite Channels on
page 62 for details.
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Selecting a Channel

Based on the ITU-T DWDM frequency grid, the DWDM OTDR offers many
wavelengths you can choose from.

Note: Changing the channel filter does not affect the selected channel unless it is
not available with the new channel filter.

To select a specific channel:
1. From the main window, go to the OTDR tab.

2. From the Selected channel list, select a wavelength to use for your
tests.

o otos =] b

e - EeE

34 - 193,400 THz - 1550.116 nm (9 jhm)

Charmel fiker: Range: |5 km
100GHE

Selectnd channel: P
33 -193.300 THe - 1550.918 ren v _\\rl_ Duration: 90 5

C

Fie naene: FTBx740C_100kmn.tre
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Managing Favorite Channels

You can add the channels you use the most often in a list of favorite
channels and recall them for future acquisitions. You can also remove
them from the list if they are not relevant anymore.

If you want to display the list of favorite channels only, you can do so.

To add favorite channels:
1. From the main window, go to the OTDR tab.

2. From the Selected channel list, select the wavelength you want to add
to the list.

3. When the wavelength is highlighted in blue, tap 5.

& otoR - o *

34 - 193.400 THz - 1550.116 nm (9 ym) k_
22 | o
W)

=3

754

» — 1
w
5 I
il
[} E] ] 0 ] 10 10 1%
Charnsd fiter: Ramge: |5 km 1
100G
Pulse: |10 s
Selected chasnel:
5 198500 T - 1541388 o . Oueaton: 305 ol

Pl rarne; FTE74OC_100km. trc

When the star becomes yellow, it indicates the
wavelength has been added to the list.
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To remove favorite channels from the list:

1.
2.

From the main window, go to the OTDR tab.

From the Selected channel list, select a wavelength with a * next
to it.

& otos
e R e v s
1 34 - 193,400 THz - 1550.116 nm (9 hm}
e
I
r.!;'“'-q-h =
)n .
» et
154 S e
5 i|
L L _ L 8. _ 0. _ _ & ___ 0 _ _ 8 _ .
@ o % Y 1 i "
Charnsd fiver: Range: |5 ke
100Gz
Puse: [ 10 e
Selected channel: o
45 - 164,500 Tz - 1541.346 nm * | Duration: |90 3

3. When the wavelength is highlighted in blue, tap J.7"

Note: When the star is no longer yellow, it indicates the wavelength has been
removed from the list.
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To display the list of favorite channels only:
1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select Favorite channels.

2] S

154 —

[LE]

- |

] E] & ] ® [ 1 1%
‘Channel fiter: Range: |5 km
100GHz
socHz Puse: |10 s
100GHz #* \y\{ Durstion: |90
200Gtz

Favorite channels

Fie nama: FTEx740C_100km. tre

The list of favorite channels is displayed in the drop-down menu under
Selected channel.

& otoa a E

£ - EeE Qi

34 - 193,400 THz - 1550.116 nm (9 hm)

Charnsd fiter: Ramge: |5 km
Farvonte charnels

Selected channel:

37 -193.700 THz - 1547.715 nm Duration: |90 &

30 -193.000 THz - 1553.329 nm

31 -193.100 THz - 1552.524 nm

37 -193.700 THz - 1547.715 nm

Pl narme: FTExMOC_100km.trc
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Testing Channels Sequentially

You can acquire traces sequentially for channels tagged as favorite
channels.

The acquisitions are performed sequentially in the same order as the
channels appear in the list of favorite channels as soon as you start an
acquisition.

You can stop the acquisition at any time while it is in progress. The
application stores the traces already acquired in the default folder you have
defined. See Setting the Default Storage Folder on page 113 for details.

By default, the application saves the trace in native (.trc) format. This
format contains all measurements of the sequence in a single file. If you
choose to save all measurements of the sequence in Bellcore (.sor) format,
the application will create one file per channel. See Selecting the Default
File Format on page 114 for detalils.

To test channels sequentially:
1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select Favorite channels.

#oros

s R e e [
-

34 - 193,400 THz - 1550.116 nm (9 yhm})

" r._ =

Channel filter:
100GHz ~

50GHz

100GHz

File ramne; FTEX740C_100km. trc
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3. Select the Sequential acquisitions of favorite channels box.
& otoa o

s R e e [

34 - 193,400 THz - 1550.116 nm (9 hm)

[ E & [ [] m EE
Charrwd fiter: Range: |5 km
Favvonte charmels
Selected charmel:
31 - 193,100 TH - 1552.524 nm - ‘? Durstion: |90 5

>
(‘ @ Sequential acquisitions of favorite channe\D

Fie narne: FTEx740C_100kmn.tre

The list of favorite channels is displayed in the drop-down menu under
Selected channel.

& otoa
s R e e [

34 - 193,400 THz - 1550.116 nm (9 hm)

Charne fiter:
Farvorite charmels.

Selected channel:
37 -193.700 THz - 1547.715 nm

30 -193.000 THz - 1553.329 nm

31 -193.100 THz - 1552.524 nm

37 -193.700 THz - 1547.715 nm

Fie narne: FTEx740C_100km.tre

The acquisitions are performed sequentially as soon as you tap the Start
button.
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Performing Live-Fiber Testing

During live-fiber testing, the light signals transmitted in other channels than
the channel under test will be largely rejected by the mux/demux and the
OTDR filters, but some residual light that reaches the OTDR connector will
increase the electronic noise. This residual light reduces the dynamic
range of the OTDR, especially when larger pulse widths are used. The
DWDM OTDR can test a channel while other channels are live but the
channel under test must be dark.

Before performing a test on a specific channel, you have to disconnect the
end of the link from the far-end transmitter/receiver device. Consequently,
to test a transport fiber with active channels, you must connect the OTDR
to a mux/demux port that contains no active channels or devices.
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5 Working With the CWDM OTDR
Module

Note:

The MAX/FTBx-740C-CW module is an OTDR that covers up to 18 CWDM
ITU channels, from 1270 nm to 1610 nm, with a channel spacing of 20 nm,
and is designed to test through field mux/demux channels. This
high-resolution particular type of CWDM (coarse wavelength-division
multiplexing) OTDR provides a complete end-to-end link characterization
and helps troubleshooting commercial, C-RAN networks as well as metro
Ethernet links deployments.

The official channel values have been shifted by 1 nm (from 1271 nm to
1611 nm). Your OTDR was defined with the values of 1270 nm to 1610 nm
for simplicity purposes, but is fully compatible with previous and present
channel center wavelengths.

Main Features

The CWDM OTDR offers the following:
» CWDM ITU grid channel selection to test through CWDM ports

» Up to 18 CWDM channels covered into a single port, depending on the
type of OTDR model and available options

» In-service testing of active networks
» High-resolution and short dead zones

» Selection in a customized favorite channels list

OTDR
Page 68

www.tehencom.com



Working With the CWDM OTDR Module
Selecting a Channel Filter

Selecting a Channel Filter

The CWDM OTDR offers two different channel filters. You can choose to
work with all the wavelengths available on your unit or with your favorite
channels. See Managing Favorite Channels on page 71 for details.

To select a specific channel filter:
1. From the main window, go to the OTDR tab.
2. Select a channel filter to use for your test.

& otoa

- EmEeE

34 - 193,400 THz - 1550.116 nm (9 hm)

i E— T T % B 15 15
‘ Channel filter: Range: [1.25 km

Fie rame: FTE740C_100km.tre

Note: If no channel has been added to the Favorite channels list, the application
selects All by default.
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Selecting a Channel

Selecting a Channel

Based on the ITU-T CWDM wavelength grid, the OTDR offers
18 wavelengths (from 1270 nm to 1610 nm) you can choose from.

To select a specific channel:

1. From the main window, go to the OTDR tab.

2. From the Selected channel list, select a wavelength to use for your

tests.

& otoa

- EmEeE

34 - 193,400 THz - 1550.116 nm (9 hm)

www.tehencom.com

OTDR
Page 70

Fie rama: FTExT40C_100km. trc



Working With the CWDM OTDR Module
Managing Favorite Channels

Managing Favorite Channels

You can add the channels you use most often in a list of favorite channels
and recall them for future acquisitions. You can also remove them from the
list if they are not relevant anymore.

If you want to display the list of favorite channels only, you can do so.

To add favorite channels:

1.
2.

From the main window, go to the OTDR tab.

From the Selected channel list, select the wavelength you want to add
to the list.

When the wavelength is highlighted in blue, tap *

& otoa
s R e e [

1 34 - 193,400 THz - 1550.116 nm (9 hm)

« l T
11

= R

] —

204 =

15 —

3 I
e
) o @ C] & 100 15 10
Channed Fiter Rarge: |1.25 ki
-

Puse; |55

Selected charnel
1550 nm #* o Duration: |15

File rane: FTEX740C_100km. trc

hen the star becomes yellow, it indicates the
wavelength has been added to the list.
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To remove favorite channels from the list:
1. From the main window, go to the OTDR tab.

2. From the Selected channel list, select a wavelength with a * next
to it.

& otoa a E

£ -~ e Groi
1 34 - 193,400 THz - 1550.116 nm (9 yhm)

“ T

Fle namna: FTEX740C_100km.trc

3. When the wavelength is highlighted in blue, tap J.7"

Note: When the star is no longer yellow, it indicates the wavelength has been
removed from the list.
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To display the list of favorite channels only:
1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select Favorite channels.

L L Jj 1x 140 km
Range: |1.25 km
e
Favorite channels Duration: 153

Fle rame; FTEX7OC_100km. tre

The list of favorite channels is displayed in the drop-down menu under
Selected channel.

Duration: (158

Fie rama: FTEXT40C_100km. trc
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Testing Channels Sequentially

You can acquire traces sequentially for channels tagged as favorite
channels.

The acquisitions are performed sequentially in the same order as the
channels appear in the list of favorite channels as soon as you start an
acquisition.

You can stop the acquisition at any time while it is in progress. The
application stores the traces already acquired in the default folder you have
defined. See Setting the Default Storage Folder on page 113 for details.

By default, the application saves the trace in native (.trc) format. This
format contains all measurements of the sequence in a single file. If you
choose to save all measurements of the sequence in Bellcore (.sor) format,
the application will create one file per channel. See Selecting the Default
File Format on page 114 for detalils.

To test channels sequentially:

1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select Favorite channels.
otoR

s R e e [
-

34 - 193,400 THz - 1550.116 nm (9 yhm})

Fie narne: FTEx740C_100km.tre
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3. Select the Sequential acquisitions of favorite channels box.

& otoa ) =5
n m
1 34 - 193,400 THz - 1550.116 nm (9 hm)
-
14
>:h'"'- =
E —
2 i
154 P
1]
5 |
A
¥ o @ C] & 100 15
Charnsd fiter:

Duration: (158

@ Sequential acquisitions of favorite channels

Fie ramae: FTExT40C_100km. trc

The list of favorite channels is displayed in the drop-down menu under
Selected channel.

& otoa

s R e e [

34 - 193,400 THz - 1550.116 nm (9 hm)

Charne fiter:

Farvorite charmels.

Fie narne: FTEx740C_100km.tre

The acquisitions are performed sequentially as soon as you tap the Start
button.
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Detecting Macrobends on Fiber Links

The CWDM module allows you to detect macrobends on fiber links only
when you select the 1310 nm - 1550 nm wavelength combination in the
channel filter list.

Note: You need to activate the CWDM-18W option to detect macrobends on fiber
links. See Software Options on page 8 for details.

You can edit the macrobend detection threshold value. If you do not define
one, the application will apply the default value of 0.5 dB automatically
when you load a test configuration.

Note: The application cannot detect couplers on the fiber link when the
1310 nm-1550 nm wavelength combination is selected.

To detect macrobends on fiber links:
1. From the main window, go to the OTDR tab.

2. From the Channel filter list, select 1310 nm - 1550 nm.

i otoa

s R e e [ & Fail

34 - 193,400 THz - 1550.116 nm (9 yhm})

File rane: FTEX740C_100km. trc
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3. From the Main Menu, tap Test Configuration.

34 - 193,400 THz - 1550.116 nm (9 yhm)
o T
1
|
b
e
- el
» e
5 R
1 )
5! |
A
* n - 0 £ ] 100 120 14 ]
Chared fites: Ramge: |1.25 km
1310 nm - 1550 nm
Pulse: L3
Dursion: [153
Fie rama: FTEXT40C_100km. trc
. . _ers
4. Select the Link Definition tab.
= ®
C Apply to: | Net aoousition
becCharacte Detecton Threshoids
Wareelength: 1310 9 | Splee loss: 0020 4
1R 1467700 5] Spleter loss: 2500 gy
Backscatter: A5 Endolfbe: 5000 45
: BT
e Factor: O e | it
Calutation and Pass/Fal Threshokls | bt ok ey dsbection
| Inckide span end Wavekngths: 1310 m - 1550 e
Deka (loss): 0500 4g
Bvert to Factoey Setongs

Copy to Current Acquistion o Carvcel
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Select the Macrobend check box to enable the macrobend detection.

Test Configuration *
|m Hpply t: [ Next acqusition
Fier Characterstics Detecton Theeshoids
Warcelength: 1310 9 pm | Splee loss: 0020 g
108 1.467700 %) Splicter loss: 2,500 4
Backscatter: 7945 4n End-of-fiber: 5000 40
Moekx Factor: 000 o Reflectance: TR0 A8

Calukntion and Fass/Fal Thiesholds feeflective end-of Fiber detection

| Inchude span stast 3] Macrobend

X | Inchude span end Wavelengths: 1210 nm - 1550 nm
Deka (loss): 0.500] gn

Revert to Factory Settings

Copy to Cument Acquiskion ox Carxcel

In the Delta (loss) box, enter the desired value.

Test Configuration b
| Link m‘ Apply to: | Next acousiton
Fber Characterstics Detecton Theeshaids
Wavelength: 1310 S “|  Sphee lods: 0.020 gy
10R: 1467700 | Spliter loss: 2.500] gy
Backscatter: 7945 g Endeal-fiber 5000 g
Reflectance: 720 d8
Hoelx Factor; 0.00 2 7
Caicubation and Pass/Fal Thresholds _Mr«udfnﬁnﬂm
| Inchide span st | Macrebend
X | Include span end i-H 1310 nm - 1550 nm v
et (o C owe
Revert to Factony Settings.

Copy to Cument Acquiskion ox Carxcel

Tap OK to return to the main window.
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Performing Live-Fiber Testing

During live-fiber testing, the light signals transmitted in other channels than
the channel under test will be largely rejected by the mux/demux, but
some residual light that reaches the OTDR connector will increase the
electronic noise. This residual light reduces the dynamic range of the
OTDR, especially when larger pulse widths are used. The CWDM OTDR
can test a channel while other channels are live but the channel under test
must be dark.

Before performing a test on a specific channel, you have to disconnect the
end of the link from the far-end transmitter/receiver device. Consequently,
to test a transport fiber with active channels, you must connect the OTDR
to a mux/demux port that contains no active channels or devices.

Understanding Fiber Water Peak

When water molecules are trapped within the glass core structure of the
fiber, the light absorbed, as well as the fiber attenuation, will increase
around 1383 nm. This is known as a fiber water peak and is more
pronounced on older fibers. When working with a CWDM module, you will
notice that wavelengths 1370 nm and 1390 nm are more likely to be
affected by this phenomenon. The accuracy of an OTDR measurement
performed at one of these two wavelengths may be affected if there are
high fiber water peak on specific fiber sections.
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6 Testing Fibers

Note:

Note:

Several tools are available to perform complete OTDR tests; you can also
control all test parameters.

By default, all available test wavelengths are selected.

You can either set the acquisition parameters yourself or let the application
determine the most appropriate values.

In the latter case, the application will automatically evaluate the best
settings according to the fiber link currently connected to the unit.

If you are working with a MAX/FTBx-740C module and you use it for the
first time, the auto-setting parameters feature is enabled by default.
See Setting the Automatic Acquisition Parameters on page 86 for details.

The pulse width will be determined using a factory-defined signal-to-noise
ratio (SNR) requirement specified where the End-of-Fiber (EoF) event has
been detected.

The EoF event detection algorithm uses the end-of-fiber threshold defined
in the Test Configuration window (see Setting the Analysis Detection
Thresholds on page 42 for details). If you are not sure about which value to
choose, revert to the factory default value for this parameter.

Although the application sets the acquisition parameters, you can modify
these values as needed, even while the acquisition is in progress. The
OTDR simply restarts the averaging each time a modification is made.

You can interrupt the acquisition at any time. The application will display
the information acquired to that point.
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After analysis, events appear in the Events tab. See Analyzing Traces and
Events on page 118 for details.

o
W 1310 nm (9 pm)
E
n
Trace display—| ™|, ‘
1
1w
5
— LY os 10 15
No. Pos.Length (km) Lss (d8) Reflactance (d8) |
T 2 1.0307
[ (0 003 0.001
Table of events— T a 10337 0948 03
- 01018 0.025
=] 10,100 0044

You can save the measurement after analysis. If former results have not
been saved yet, the application prompts you to save them before starting a
new acquisition.
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To acquire traces:

1.

Clean the connectors properly (see Cleaning and Connecting Optical
Fibers on page 27 for details).

Connect a fiber to the OTDR port.

If your unit is equipped with two OTDR ports, ensure that you connect
the fiber to the appropriate port (singlemode, singlemode live, or
multimode), depending on the wavelength you intend to use.

CAUTION

Never connect a live fiber to the OTDR port without a proper setup.
Any incoming optical power ranging from -65 dBm to -40 dBm will
affect the OTDR acquisition. The way the acquisition will be
affected depends on the selected pulse width.

Any incoming signal greater than 10 dBm could damage your OTDR
module permanently. For live-fiber testing, refer to the SM Live port
specifications for the characteristics of the built-in filter.

3.

If you want to set your own IOR (group index), RBS coefficient or helix
factor, see Setting the IOR, RBS Coefficient, and Helix Factor on page 35
for details.

If you want to set the first connector check, see Enabling or Disabling
the First Connector Check on page 93 for details.

Go to the OTDR tab.
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6. If you have a standard OTDR, from the Port/Fiber list, select the
desired fiber type (for live-fiber testing, select SM Live; for C fiber,
select 50 um and for D fiber, select 62.5 um).

OR

If you have a DWDM or a CWDM OTDR, select a channel filter and a
specific channel. See Working With the DWDM OTDR Module on
page 59 or Working With the CWDM OTDR Module on page 68 for
details.

Standard OTDR

q
55 | lzlh.._lll_l.i‘l]:.iél_l A LL! ll J.a’l" il llglll .'..‘".‘r

b i i i
| Port/Fiber: Range {km) Pulse Duration (s)
| (M9 v ;
0 pan 125 e 20 sne
40 T s ; . .
gt s £ A
- . - 20 . 15
s
!

DWDM and CWDM OTDR

: _ 4
i [ % £
(Channel fier: Range: |5 km
| | 1006Hz
| Puise: [10 s
| Selected channel: E
‘ 33 -193.300 THz - 150,918 nm |57 Duration: [90 3

Fle rarne; FTEx74OC_100km. tre

7. Ifyou have a standard OTDR, select the boxes corresponding to the
desired test wavelengths.
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8. Select the desired distance range, pulse, and time values. See Setting
Distance Range, Pulse Width, and Acquisition Time on page 95 for
details.

Standard OTDR

4
ot | J}D.Jllﬂlﬂ..@u Ao !JL! J,Lr‘u J.'.']" Ll Jc";lll .'..‘".‘r

3 i 3
Port/Fiber: Range (lan) Pulse Duration (s)
W9 pm - Ins
125 wp *F S 5
1310 e e SR 10ps J0rs 1w, = 10
20 . - ¥ g
==. e e ”
180 * . y 10 25ps " 508 o o
L T el o 4

500ns 275 ns

DWDM and CWDM OTDR

- IEE

Charne Fiter:
100GH:

Selected charnel:
33 - 193,300 THz - 1550.918 nm

Fle rame: FTEx740C_100km.trc

Note: To configure different parameters for each wavelength, see Applying
Acquisition Settings by Wavelength on page 94 for details.
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9. Tap Start. If the first connector check feature is enabled, a message
will appear if there is a problem with the injection level (see Enabling
or Disabling the First Connector Check on page 93 for details).

The acquisition starts with the selected wavelength. The following
wavelengths are tested in increasing order (smallest to largest).

You can modify the acquisition parameters as needed while the acquisition
is in progress. The OTDR simply restarts the averaging each time a
modification is made. This applies only to the wavelength currently under
test. Changing the time parameter does not restart the acquisition.

10. Once the analysis is complete, save the trace by tapping Save in the
button bar.

The application will use a file name based on the autonaming
parameters you defined (see Naming Trace Files Automnatically on
page 29 for details). This file name appears in the status bar.

The files that have to be saved are sent in the default file folder
(see Setting the Default Storage Folder on page 113 for details).

The application will only display the Save As dialog box if you have
activated the feature to always be prompted when you save a file. From
this dialog box, you can change the location, the file name and the file
format. See Enabling or Disabling File Name Confirmation on page 116 for
details.

Even if you modify the name of the file, next time you save a trace, the unit
will prepare the next file name by incrementing or decrermenting the suffix.

10a.1f necessary, change the folder to which the file will be saved by
tapping the parent folder button until you reach the desired
location.

10b.1f necessary, specify a file name.

10c. Tap Save to confirm.
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Setting the Automatic Acquisition Parameters

When the auto-setting parameters are activated, and if your module
supports more than one wavelength, the application calculates the
distance and pulse for the first wavelength, then for the second
wavelength, and so on.

You can also enable a feature that will let you select the optimized range
and pulse for the distance as determined by the application when the
auto-settings parameters are used at least once.

To set the automatic acquisition parameters:
1. From the main window, go to the OTDR tab.

2. Select the appropriate time for your test. The default value is
15 seconds.

Standard OTDR

o
|

S R S S i [h@.i'dﬂlll,!lr\_qk_'..h‘i wll .Jl.‘lx.....l. Llill .

DWDM and CWDM OTDR
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Charne Fiter:

100GH:

Selected charnel:

33 - 193,300 THz - 1550.918 nm

Fle rarne: FTEx740C_100km. tre
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3. Tap AUTO.

Standard OTDR
4
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4. If you want to keep the auto-settings activated once an acquisition is
done, proceed as follows:
4a. Tap the IE' button in the OTDR tab.

4b. Under Advanced Parameters, select the Remain in auto-settings
box.

Extended Acquis

Launch and Receve Fber

By fber lerhs
Launch fiber length: km
3| Recewve fiber length: 50000 km (from fiber end)
Advanced Parameters Customn Parameters
=} First omnerios derk Range (km) Dursaticn {5)

- -~
10
15
0
45
60
90
120~

@ Remain in auto-settings
X | Use optimaed range

| Apply settings by warslength

Fvert to Factory Settings

oK Cancel

Note: If you are working with a MAX/FTBx-740C module and you use it for the
first time, this parameter is activated by default.

4c. Tap OK to return to the main window.

OTDR
Page 88

www.tehencom.com



Testing Fibers
Setting the Automatic Acquisition Parameters

5. If you want to use the optimized range feature, proceed as follows:
5a. Tap the IE' button in the OTDR tab.

5b. Under Advanced Parameters, select the Use optimized range
box.

|Extended Acquisition Parameters

Launch and Receve Fber
By fber kerphs
Launch fiber length: 0.0000 - km
X | Recewve fiber length: 5.0000, km (from fiber end)
Advanced Parameters Customn Parameters
2| First connector check Range (km) Duration ()
femaen in ato-settings A “|
1]
4 @ Use optimized range 15
0
X| Apply settings by wavelength i
o, |
0 |
2~
Revert to Factory Settings

oK Cancel

5c. Tap OK to return to the main window.

6. Tap Start to launch the acquisition.
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Defining Launch and Receive Fiber Settings

Launch and receive fibers are used to characterize respectively the first
and last connectors in your fiber under test. A launch fiber allows the OTDR
to recover after the test pulse is sent into the fiber, while a receive fiber is
used to enable measurements of the connector (loss and reflectance) at
the end of the fiber under test.

When you perform tests with your unit, you connect a launch fiber
between your unit and the fiber under test. You can also connect a receive
fiber at the end of the fiber under test. By default, the fiber span includes
the receive fiber (but not the launch fiber).

When you define the length of the launch fiber, the application sets the
fiber span start at the beginning of the fiber under test. The span start
becomes event 1 and its distance reference becomes 0. It allows to
characterize the first connector at the beginning of the fiber. The
application will include the loss caused by the span start event in the
displayed values. The span start event will also be taken into account when
determining the status (pass/fail) of connector loss and reflectance. If you
do not know the fiber length, it is also possible to define the launch fiber by
event number.

When the receive length is mentioned, the application finds the event
which is characterized as the end of fiber. The span end is moved
according to a value corresponding to the specified receive fiber length
(except for continuous or end of analysis events). When the span end is
positioned, an event should be near the new position of the span end. If no
event is found, the application will automatically add an event where there
should be one. The application can also set the span end according to a
number of events instead of using a distance.

If the launch and receive fibers are not defined, they will appear as if they
were part of the fiber under test (fiber span). The cumulative loss is
calculated for the defined fiber span only. Events excluded from the fiber
span are shaded in the table of events, and do not appear in the trace
display.
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Testing Fibers

Defining Launch and Receive Fiber Settings

To set the launch and receive settings for the next acquisition:
1. From the main window, go to the OTDR tab, then tap the IE' button.

1310 nm {9 pm)

||| .|.IJJJ|..|f|.|||.I". J I

2. Under Launch and Receive Fiber, select if you want to apply settings

By fiber lengths or By event.

|Extended Acquisition Parameters
Launch and Receive Fiber

Tourch Ther = oo 00 - km

X | Recewve fiber length:

5.0000, km (from fiber end)

Advanced Parameters Customn Parameters

| Frst connector check Range (km) Duration (s}
| R iy ao-settngs e = e
3| Use optimized range ';:5 =
| Apply settings by wavelengih s

1m0

|20

lo

Revest to Factory Settings
oK Cancel
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Defining Launch and Receive Fiber Settings

3. Select the check boxes corresponding to your needs and enter the
appropriate information in the boxes.

| Extended Acquisition Parameters
Launch and Receve Fber
By fber kerphs

D Launch fiber length:

0.0000 km
[5¢] Receive fiber length: km (from fiber end)

Advanced Parameters

Custormn Parameters

2| First connector check Range (km) Duraticn (£}
X Remain in auo-settings =

| B
x| Use optimized range lzs
3| Apply setings by wavelength s

10

|20

" .

Revert to Factory Settings

oK Cancel

4. Tap OK to return to the main window.
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Enabling or Disabling the First Connector

Check

The first connector check feature is used to verify that the fibers are
properly connected to the OTDR. It verifies the injection level and displays
a message when an unusually high loss occurs at the first connection,
which could indicate that no fiber is connected to the OTDR port. By
default, this feature is disabled.

To enable or disable the first connector check:
1. From the main window, tap the OTDR tab then tap the IE' button.

| 1310 nm {9 pm)

2. Under Advanced Parameters, to enable the first connector check,
select the First connector check box.

OR

To disable it, clear the box.

Extended Acquisition Parameters
Launch and Receve Fber
By fber kerpths
Launch fiber length: 0.0000  kem

X | Recene fiber length: 5.0000, km (from fiber end)

Advanced Parameters Customn Parameters

Range (km) Duration (s)
- Z

10

3| Rermaen i mto-settngs

| Use optimaed range i
n
45
60
90
20~

¥ | Apply settings by wavelength

Fvert to Factory Settings

oK Cancel

3. Tap OK to return to the main window.

OTDR
Page 93

www.tehencom.com



Testing Fibers
Applying Acquisition Settings by Wavelength

Applying Acquisition Settings by Wavelength

By default, the modifications made to the parameters (distance, pulse, and
time) are applied to all wavelengths. However, it is possible to modify the
acquisition parameters independently for each wavelength.

To apply acquisition settings by wavelength:

1. From the main window, select the OTDR tab then tap the IE' button.

2. Under Advanced Parameters, select the Apply settings by
wavelength box.

Exterded Acquisition Parameters

Launch and Recene Fiber
By fber lergphs
Launch fiber length: a. km
| Recene fiber length: 5.0000; km (from fiber end)
Advanced Parameters Customn Parameters

3| First connector check Range (km) Duration ()
3| Reman i auto-settngs

| Use optimaed range

@ Apply settings by wavelength )

7N\

Note: This feature is not displayed if you are working with a MAX/FTBx-740C
module.
3. Tap OK to return to the main window.

You can now set the distance range, the pulse width, and the
acquisition time independently for each wavelength.
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Setting Distance Range, Pulse Width, and Acquisition Time

Setting Distance Range, Pulse Width, and
Acquisition Time

The distance range, pulse width and acquisition time are set with the
controls in the OTDR main window.

» Range: corresponds to the distance range of the fiber under test
according to the selected measurement units (see Selecting the
Distance Units on page 103 for details).

Changing the distance range modifies the available settings of the
pulse width and leaves only the settings available for the specified
range.

» Pulse: corresponds to the pulse width for the test. A longer pulse
allows you to probe further along the fiber, but results in less
resolution. A shorter pulse width provides higher resolution, but less
distance range. The available distance ranges and pulse widths
depend on your OTDR model.

Note: Not all pulse widths are compatible with all distance ranges.

» Duration: corresponds to the acquisition duration (period during
which results will be averaged). Generally, longer acquisition times
generate cleaner traces (this is especially true with long-distance
traces) because as the acquisition time increases, more of the noise is
averaged out. This averaging increases the signal-to-noise ratio (SNR)
and the OTDR’s ability to detect small events.

The time settings will also determine how the timer (displayed in the
toolbar) counts time during testing.

You can use the same distance range, pulse width and acquisition time
parameters for testing at all wavelengths on a multiwavelength OTDR.
See Applying Acquisition Settings by Wavelength on page 94 for details.
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Testing Fibers
Setting Distance Range, Pulse Width, and Acquisition Time

To set the parameters:
If you have a standard OTDR, from the OTDR tab:

» Tap the dial corresponding to the parameter you wish to set (the
selection marker will move clockwise).

OR

» Tap directly the value to select it. The selection marker will go to that
value immediately.

Selection marker

.JL.!!I'..L_!.L;!.M_"‘_-. 1.31" L Llja_l V|

] [
Post/Fiber:
S4/9 pm

Deration (5)

1310 ren

Parameter-setting dials

OR

If you have a DWDM or a CWDM OTDR, select the parameters you wish
to set and use the drop-down list to set the values accordingly.

Bla—

Charne fiter:
100GHE

Selected charnel:
33 - 193.300 THz - 1550.918 nm

Fie narne: FTBx740C_100km.tre

Note: If your OTDR supports singlemode, singlemode live, or multimode
wavelengths, settings would be applied to either singlemode, singlemode
live, or multimode wavelengths, depending on the selected fiber type
(same settings for 50 ym and 62.5 pm).
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Monitoring Fibers in Real-Time Mode

Monitoring Fibers in Real-Time Mode

The application allows you to immediately view sudden changes in the
fiber link. In this mode, the trace is refreshed instead of averaged until you
switch to average mode or stop the acquisition.

Note: You can only use one wavelength at a time fo monitor your fiber.

You can switch from real-time mode to the averaging time interval mode at
any time. You can also switch between wavelengths during an acquisition.

To activate the real-time mode:

1. From the OTDR tab, tap RT. The RT button turns orange to show that

the real-time mode is activated.

Standard OTDR
54
L3 Y
Port/Fiber: FRanga {lam)
Luid Ll - 175
40 » 15
1310 rm 7 1
CEEm Y
150 'o 10
80 =+ M

40

DWDM and CWDM OTDR

54

0
[]
Charne fiter:

100GHE

Selected channek
41« 194,100 THz - 154,536 nm

T
500 ns275 ns.

Pulse Durathon (s)

MNext fie name: FberS7.oc

MNext fie name: FberS7.oc

2. Ifyou have a standard OTDR, from the Port/Fiber list, select the
desired fiber type (for live-fiber testing, select SM Live; for C fiber,
select 50 um and for D fiber, select 62.5 pm).
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Testing Fibers
Monitoring Fibers in Real-Time Mode

OR

If you have a DWDM or a CWDM OTDR, select a channel filter and a
specific channel. See Working With the DWDM OTDR Module on

page 59 or Working With the CWDM OTDR Module on page 68 for
details.

Standard OTDR

5]

0

[t F) Y [ 50 &0 ™ o
Port/Fiber: Rarge (k) Pulse Duration (5}
(
am P s it B
1310 ren . R 10y, .
. 5 30es
160 . 10 35 . “50 s
a0 : I 100 ns
ks a0 e
Next fie name: FberS7.tre
DWDM and CWDM OTDR
5
01— : =
0 10 20 n L) 50 &0 ] m
Channel flter: Range: |5 kem
Puse: |10
Selected channel:
[41 -194.100 THz - 1544.526 nm v * Duration: [90 3
Next fle name:; Fber57.trc
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Testing Fibers
Monitoring Fibers in Real-Time Mode

3. Ifyou have a standard OTDR, select the boxes corresponding to the
desired test wavelengths.

4. Select the desired distance range, pulse, and time values. See Setting
Distance Range, Pulse Width, and Acquisition Time on page 95 for
details.

5. Tap Start RT.
Note: The timer is not displayed during real-time acquisition.

6. If you have a standard OTDR, from the wavelength list, tap the
wavelength value (not the checkbox) corresponding to the wavelength
that you want to monitor.

To deactivate the real-time mode :
» If you want to stop monitoring, tap Stop RT.

» If you have the full OTDR application, you can also stop the real-time
acquisition by starting an averaged acquisition. All the wavelengths for
which boxes are selected will be tested in averaging time interval
mode (not only the highlighted one).
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7 Customizing Your OTDR

You can customize the appearance and behavior of your OTDR application.

Setting Event Table and Graph Display
Parameters

You can include or exclude items from the table of events to better suit
your needs. You can also change several trace display parameters:

» the gridlines: You can display or hide the grid appearing on the graph’s
background. By default, the grid is displayed.

» the graph background: You can display the graph with a black (invert
color feature) or a white background. By default, the background is
white.

» the graph overview: The graph overview window shows you which
portion of the graph is being magnified.

Graph overview window

i otoa

1310 nm (9 ym)

Note: The application always generates graphs with a white background in the
reports.
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Customizing Your OTDR
Setting Event Table and Graph Display Parameters

To set the event table and graph display parameters:

1. From the Main Menu, tap the User Preferences button.
2. Select the Graph tab.

3. Under Display, select the boxes corresponding to the item you want to
display or include in the table.

OR

To hide them, clear the boxes.

User Preferences e

Display Trace Colors

[3¢] Gridines

[ tnverted colors
5] Graph overview

Trace display mode:

| Display custom colors

Y ———
L ————————

Complete trace

t to Factony Settings

0K Cancel

The Revert to Factory Settings button
resets all the values in the Graph tab

4. Tap OK to return to the main window.
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Customizing Your OTDR
Displaying or Hiding Fiber Sections on a Trace

Displaying or Hiding Fiber Sections on a Trace

Note:

You can display or hide fiber sections in the table of events, depending on
the types of values you want to display. When the fiber sections are hidden,
the Att. column is also hidden.

Hiding the fiber sections will not delete themn.
To display or hide fiber sections on a trace:
1. From the Main Menu, tap the User Preferences button.

2. Select the General tab.

3. If you want to display the fiber sections on a trace, select the Fiber
sections check box.

Fie Functionaltes
Defat sarve folder

C:\UsersSupervsor\Docunents\ OTDR

Dkt file forenat: Natrve (.trc)

| Generste report on save

Defauk view: Everts.

3| Show confirmation on a first save
#llaw using template measrEmETEs

Automatically save measurement

Revert o Factory Settings

oK Cancel

4. Tap OK to return to the main window.
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Customizing Your OTDR
Selecting the Distance Units

Selecting the Distance Units

Note:

You can select the measurement units that will be used throughout the
application.

& otos

e R e e [ @ Fail

| 1310 nm {9 pm)

- SN S N N [lg.J'dﬂJLﬂJu_'uL‘i wll Y P

o
=

=

=

| 4

(

£

Distance units

The default distance units are the kilometers.

The attenuation of fiber sections is always presented in dBs per kilometer
even if the distance units you selected are not the kilometers. This follows

the standards of the fiber-optic industry that provides the attenuation
values in dBs per kilometer.
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Customizing Your OTDR
Selecting the Distance Units

To select the distance units for your display:

1. From the Main Menu, tap the User Preferences button.
2. Select the General tab.

3. From the Distance unit list, select the item corresponding to the
desired distance units.

User Preferences e

Fle Functionalties
| Fiber sections Default save folder:
Choase the default view that will be dsplayed on a new Dufait file fornat: MNatwve {.trc)

easrement
| Generste report on save
Defauk view: Everts.
3| Show confirmation on a first save
#llaw using template measrEmETEs

Automatically save measurement

Revert o Factory Settings

oK Cancel

4. Tap OK to return to the main window.

You return to the main window and the newly selected distance unit
appears everywhere units are used.
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Customizing Your OTDR
Customizing the Acquisition Distance Range Values

Customizing the Acquisition Distance Range
Values

The distance range value is one of the parameters you can customize
before performing acquisitions. Depending on what you want to examine

on a fiber, you can set a longer or shorter distance. See Setting Distance
Range, Pulse Width, and Acquisition Time on page 95 for details.

Standard OTDR

o
|

] Li:l,o..,lljlﬁiflzullu Ju]u!. wl ..ll.J.L.__l. Llill_.l...ﬁf

»
]

;\:._ — 3 T i —
Port/Fiber: Pulse Duration (s)
M9 pm ins
135 W . Ss 5
1310 nen -, £ Wk, Jons 00, o 10
ez - @9 o “ .
Sy
. - 3 “Sans k
s - % ) 15ps A 50 "3
0 . 1 i L o s
b 500 275 ns

DWDM and CWDM OTDR

oLl ___A___ .
e e m L
100GHz -

Selected charnel: E 4
33 - 193.300 THz - 1550.918 nm | =7 Duratian: |90 5 @

Fie nsrne: FTBx740C_100kmn.tre

Note: The value found by an auto acquisition cannot be modified.
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Customizing Your OTDR
Customizing the Acquisition Distance Range Values

To customize the distance range values:
1. From the main window, select the OTDR tab then tap the IE' button.

2. Under Custom Parameters, if your OTDR supports singlemode or
multimode, specify the desired fiber type.

Note: The fiber type list is not displayed if the module has only one fiber type.

3. From the Range list, select the value you want to modify.

4. When the value becomes highlighted, enter the new value.

Exterded Acquisition Parameters

Launch and Receive Fber
By fber lenrhs
Launch fiber length: B
X | Recene fiber length: 5.0000, km (from fiber end)

Customn Parameters

| Apply settings by wavelength

5. Tap OK to return to the main window.

Note: You can revert to factory values by pressing the Revert to Factory Settings
button.
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Customizing Your OTDR
Customizing the Acquisition Time Values

Customizing the Acquisition Time Values

You can customize the acquisition time values. These values represent the
time during which the OTDR will average acquisitions. See Setting Distance
Range, Pulse Width, and Acquisition Time on page 95 for details.

Standard OTDR

4

o : . . 55 | lzlll..ill_ljll..ié.lj A LL! ll J.'.'l” il l.a’L‘l .'..‘".‘r

b i i
Poct/Fiber: Range (km) Pulse

T . . e I e
40 Y 28 s 2
1310 ren % ; 0ps, e
CEEE ; s -
e
160 * 10 25us *50 ns
m s W Tin 100 ns

100GHz
Selected channel: 2
33 - 193.300 THz - 1550.918 nm

Fle rarne; FTEX740C_100km. tre

You can customize the acquisition time to improve the signal-to-noise ratio
(SNR) of the trace and enhance the detection of low-level events. The SNR
improves by a factor of two (or 3 dB) each time the acquisition time is
increased by a factor of four.
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Customizing Your OTDR
Customizing the Acquisition Time Values

To customize the acquisition time values:
1. From the main window, select the OTDR tab then tap the IE' button.

2. Under Custom Parameters, from the Duration list, select the value
you want to modify.

3. When the value becomes highlighted, enter the new value.

Extended Acquisition Parameters

Launch and Receve Fber

By fbser lergths
Laurch fiber lersgth: 0. ken
| Recene fiber length: 5.0000] kom {from fiber end)

Advanced Parameters Custom Parameters

| Frst comnector check Duration (s)

3| Reman in auto-settings
| Use optimized range

X| Apply settings by wavelength

Revest i Factory Setzings

oK Cancel

4. Tap OK to return to the main window.

Note: You can revert to factory values by pressing the Revert to Factory Settings
button.
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Selecting a Trace Display Mode

Selecting a Trace Display Mode

You can choose the way the application will display traces on-screen and
in reports. The available choices are:

» Complete trace: to display the whole trace and full acquisition
distance.

» Span: to display the trace from the span start to the span end.

To select a trace display mode:

1. From the Main Menu, tap the User Preferences button.
2. Select the Graph tab.

3. From the Trace display mode list, select a display mode.

User Preferences e

ot R v
Disgilry Trace Colors
3| Gndines ¥ | Display custom colors
Irmverted colars B0
2| Gragh overview 130
(memem Em@ﬁg.n)

Rewert to Factory Settings

0K Cancel

4. Tap OK to return to the main window.
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Customizing Trace Colors

Customizing Trace Colors

Note: This feature is not available if you are working with a MAX/FTBx-740C-DWx
module.

By default, the application displays traces in black or grey (see Selecting the
Displayed Wavelength on page 137 for details). When you enable the trace
colors feature, the application uses specific colors for each wavelength
your module supports but you can modify the trace colors to better suit
your needs. The colors are kept in memory when you close the
application. However, reverting to factory settings restores custom trace
colors to the default colors assigned by the application.

The wavelengths that are not part of the list of predefined wavelengths are
displayed in black.

To customize trace colors:
1. From the Main Menu, tap the User Preferences button.

2. Select the Graph tab.

3. To use the trace colors feature, select the Display custom colors
check box.

Trace display mode: Complete trace

Rewert to Factory Settings

0K Cancel
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Customizing Your OTDR
Selecting the Default View

4. To customize trace colors, proceed as follows:
4a. Tap on the wavelength to modify its color manually.
4b. In the Color window, make your selection.
4c. Tap OK to exit the Color window.

5. Tap OK to return to the main window.

The changes are applied automatically.

Selecting the Default View

You can select which view will be displayed by default once all the
acquisitions are performed (at all the selected wavelengths) and the
analysis of the last wavelength is complete. The default view will also be
used when opening a measurement file.

The table below indicates the views that can be displayed.

View Remarks
Keep current The tab selected before the acquisition is
started remains the same once the acquisition
is complete.
OTDR Displays the graph and the controls for the

OTDR acquisitions. Depending on the module
used (standard or DWDM and CWDM OTDR),
and if the graph is in full view or not, the
appearance of this view may be slightly
different.

See Graph on page 119 for details.

Events Default view.

Displays the results in the Events tab after an
acquisition. See Events Tab on page 124 for
details.
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Selecting the Default View

View

Remarks

Measure

Displays the results in the Measure tab after an
acquisition. This view allows you to take
measurement with markers manually.

See Measure Tab on page 130 for details.

Summary

This tab gives, for each wavelength,
information such as: the pass/fail status of the
results, the span loss and span ORL values.
Span length is also displayed.

See Summary Tab on page 120 for details.

To select the default view:
1. From the Main Menu, tap the User Preferences button.

2. Select the General tab.

3. From the Default view list, select the desired view.

| Fiber sections

dometers)

Fie Functionaltes
Defat sarve folder

C:\

Distance unk;

Choose the default view that will be depliyed on a new

Defait file format: Natve {.trc)

Ganarste rey on save
(ommw: Hmllln)*

% | Show o

Allow using template m

Revert o Factory Settings

oK Cancel

4. Tap OK to return to the main window.

The application will automatically switch to the selected view when
you perform the next acquisitions or open already existing files.
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Setting the Default Storage Folder

Note:

The default storage folder is Data\My Documents\OTDR but you can
change the folder to better suit your needs. You can also work with a USB
key. If the USB key is not connected to the device upon saving, the
acquisitions are saved in the default storage folder.

The Save As button allows you to save your files to a folder different than
the default storage folder. If you change the storage folder from the Save As
dialog box, it will be used the next time you use the Save As feature again.
The default storage folder will not be modified.

To set the default storage folder:

1. From the Main Menu, tap the User Preferences button, then select the
General tab.

2. Under File Functionalities, tap the |E| button next to Default save
folder.

Fie Functionaltes

Defanit save folder
)

Def st file farmat: Natve {.trc)

3 | Genersts report on save

Dok view: Everts

3| Show confirmation on a first save

3. Inthe Browse For Folder window, select the location where you want
to save the file.

4. Tap OK to exit the Browse For Folder window.

5. Tap OK to return to the main window.
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Selecting the Default File Format

Note:

Note:

You can define the default file format the application will use when you
save your traces.

By default, traces are saved in native (.trc) format, but you can configure
your unit to save them in Bellcore (.sor) format.

If you select the Bellcore (.sor) format, the unit will create one file per
wavelength (for example, TRACE001 1310.sor and TRACE001_1550.sor, if
you included both 1310 nm and 1550 nm in your test). The native format
contains all wavelengths in a single file.

If you selected the feature to be prompted each time you save a
measurement, you can also modify the file format temporarily. Next time
you save a measurement, the default file format will be used.

The Save As button allows you to save your files to a folder different from
that of the default file format. If you change the file format from the Save As
dialog box, it will be used the next time you use the Save As feature again.
The default file format will not be modified.

OTDR
Page 114

www.tehencom.com



Customizing Your OTDR
Selecting the Default File Format

To select the default file format:

1. From the Main Menu, tap the User Preferences button.
2. Select the General tab.
3. From the Default file format list, select the type of file.

Fie Functonalties
| Fiber sections Default save folder:
Distance unk: ke (kalometers) C:\sers\Supervsor\Documents\ OTDR
Choase the defanit view that will be dsplayed on 8 new Defaut file format:

Measirement

Generate report on save
Oefauk view: Everts A o
3] Show corfrmation an a first save
llow using template measurements

Automatically save measurement

Revert o Factory Settings

oK Cancel

4. Tap OK to return to the main window.

The next files will be saved in the new format.
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Enabling or Disabling File Name Confirmation

By default, each time you save a file, the application saves it without asking
for a file name or a folder and uses a file name based on autonaming
settings. See Naming Trace Files Autornatically on page 29 and Setting the
Default Storage Folder on page 113 for details.

If the option is activated, a new name will be automatically generated and
you will be able to confirm this file name, the folder or file type each time
you save a new trace. The application will not prompt you for a
confirmation as long as you do not close the current trace.

To enable or disable file name confirmation:

1.
2.
3.

4.

From the Main Menu, tap the User Preferences button.

Select the General tab.

If you want to confirm the file name, folder, or file type, select the Show
confirmation on a first save check box.

OR

If you never want to be prompted, clear the check box.

e

Fie Functionaltes
Defat sarve folder

krn (kiometers) i

defndt view that will be dsplayed on 8 new Defant fie fornat: Natwve (trc)
Wl

X | Generste rey

Everts

Tap OK to return to the main window.

The changes are applied automatically.
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Enabling or Disabling the Automatic Storage
of the Files

By default, the application does not save the measurements automatically
after an analysis. However, you can configure it to save the measurements
automatically. You can also specify if you prefer to store all the

measurements regardless of the results, or only when the results have a
pass status.

To enable or disable the automatic storage of the files:
1. From the Main Menu, tap the User Preferences button.

2. Select the General tab.

Select whether you want the measurements to be stored automatically
regardless of the results, or only when the results have a pass status.

User Preferenc,

e

Fie Functionaltes
Defat sarve folder

krn (kiometers) i

default view that will be deplayed on a new Dufait file fornat: MNatwve {.trc)
et

| Generste report on save
Everts.

3| Show confirmation on a first save

Note: If the measurement was not automatically stored and you want to keep it,
you will have to store it manually.

4. Tap OK to return to the main window.

The changes are applied automatically.
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8 Analyzing Traces and Events

Once the acquired trace is analyzed, it appears in the trace display and the
events are displayed in the table of events at the bottom of the screen. The
trace display and the table of events are explained in the following
sections. You can also reanalyze existing traces. For information on the
various file formats you can open with the application, see Opening
Measurement Files on page 166.

There are several ways to view the results:

YyYyYVvYYy

>

Graph view
Summary table
Events table
Measure table

Linear view

In addition, you can generate trace reports directly from your unit.
See Generating a Report on page 181 for details.
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Analyzing Traces and Events
Graph

Graph

The events, that are detailed in the table of events (see Events Tab on
page 124 for details), are marked by numbers along the displayed trace.

To switch to another wavelength

Zoom controls

Graph overview window

1310 nm {9 jm)

Event no. 4

Default—f - _A—A_ , 1 Distance
1=

injection level | |

units

o hﬂluil«lk‘ahlﬂl st ol b1 4 B
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Note:

Analyzing Traces and Events
Summary Tab

Some items in the trace display are always visible, while others will appear
only if you choose to display them.

The green rectangle on the Y axis (relative powers) indicates the proper
injection level range for the defined test pulse.

For multimode measurement, the location of the injection level depends on
the type of fiber that you select.

You can change trace display parameters (such as the grid). See Setting
Event Table and Graph Display Parameters on page 100 for details.

You can view all of the traces, in turn, in the trace display with the
navigation buttons. See Selecting the Displayed Wavelength on page 137
for details.

Summary Tab

For each wavelength, the Summary tab gives the span loss, the span ORL
values, and the global status of the results:

» pass: no results exceed the thresholds
» fail: at least one result exceeds the thresholds

» unknown: no threshold is configured or a span value (length, loss,
ORL) is not available

The span length (distance between span start and span end) is also
displayed, except if a continuous fiber is detected for all wavelengths.

The live fiber power value displayed in the Summary tab corresponds to
the residual light coming from the network under test through the external
and internal OTDR filters that hit the OTDR detector. This affects the
performance of the module in terms of dynamic range. Your OTDR can still
performm measurements at power levels above -40 dBm.

You must remember however that when using short pulses, the impact on
the dynamic range is moderate, whereas it will be significant in the case of
long pulses. There are noticeable effects on the dynamic range of long
pulses at a level as low as -70 dBm.
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Analyzing Traces and Events
Summary Tab

Depending on the modules and ports you are using, you should consider
the information below:

» SM Live ports are designed for out-of-band testing and are built with
bandpass filters that reject incoming light from the network. The filter
propetties, such as width and rejection, depend on the OTDR model
you have selected. A high live fiber power value can mean two things:

K2
R <3

The bandpass filters are not adequate. To decrease the live fiber
power value, you can add an external filter. Remember however
that when using this method, you must consider the nominal
wavelength tolerances of the laser.

% Too much noise is coming through the network in the optical
spectral band of the OTDR. Therefore, the noise cannot be rejected
by internal bandpass filters. This noise may come from the laser
sidebands, the amplifiers or it can be the result of the Raman
effect.

» Singlemode and multimode ports are not built with filters that reject
incoming light from the fiber under test. No transmitter should transmit
at the distal end.

» With CWDM and DWDM modules, if a high live fiber power value
prevents an adequate measurement of a link, you can add in-line
channel filters to the OTDR. The live fiber power value should decrease
because the light comes from adjacent channels.
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Analyzing Traces and Events
Summary Tab

Standard OTDR
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» In the Summary tab, when you tap the pass/fail status row with a fail
status, the application automatically switches to the Events tab. The
graph is displayed with “full trace” zoom. If the zoom on event feature
is enabled, the application zooms in on the first event or fiber section
for which the status is “fail”.

» Traces must have been analyzed before you can see them in the
Summary tab. Real-time traces cannot be analyzed. The summary is
always displayed but may be incomplete.
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Note:

Note:

Analyzing Traces and Events
Summary Tab

» If you configure the application to show the macrobends (Test
Configuration > Link Definition tab), the information will appear at
the bottom of the Summary tab. See Setting Macrobend Parameters on
page 48 for details.

This feature is not available if you are working with a MAX/FTBx-740C-DWx
module.

» If no macrobends were detected, the application displays “No
macrobend detected” instead of the information on the macrobends.
“Invalid parameters” is displayed when the parameters are
inappropriate.

To display the Summary tab:

From the main window, tap the Summary tab.

To display the Summary tab as the default view after the acquisitions are
all performed (at all the selected wavelengths) and the analysis of the last
wavelength is complete, see Selecting the Default View on page 111 for
details.
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Analyzing Traces and Events
Events Tab

Events Tab

You can view information about all detected events on a trace and fiber
sections by scrolling through the table of events. When the graph is visible,
when you select an event in the table of events, marker A appears on the
trace over the selected event. When the selected event is a fiber section,
this fiber section is delimited by two markers (A and B). For more
information on markers, see Using Markers on page 168.

These markers pinpoint an event or a fiber section, depending on what is
selected in the table of events. You can move markers directly by selecting
an element in the table of events or on the graph.

The table of events lists all the events detected on the fiber. An event can
be defined as the point at which change in the transmission properties of
light can be measured. Events can consist of losses due to transmission,
splices, connectors or breaks. If the event is not within the established
thresholds, its status will be set to “fail”.

54 |
L o ool o

Refloctance (d8) | A, (dBkm) | Cunul, {9)

17 A

e

Pos.fLength (km)

Tooltip identifying— :
the selected item

0.250 1732

483 2678

2704

= (1035 0044 0419 2877

Ared triangle appears next to the event number to indicate that a comment
has been inserted manually for a specific event.

If you tap and hold the row corresponding to a specific event or fiber
section for a few seconds, the application will display a tooltip identifying
the item (for example, Non-reflective fault). In the case of a merged event,
you will also see details about the “sub-events”.

The tooltip displays any comment that you have inserted manually.
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Note:

Analyzing Traces and Events
Events Tab

If an asterisk appears next to the event symbol, the tooltip will also show
“(*:Modified)” to indicate that this event has been modified manually.

If the asterisk appears next to the event number, “(*:Added)” will appear to
indicate that this event has been inserted manually. See Modifying Events
on page 147 for details.

For each item listed in the table of events, information is displayed:

» No.: Event number (a sequential number assigned by the OTDR test
application) or, in parentheses, the length of a fiber section (the
distance between two events).

Various symbols are also used to describe different event types. For a
more detailed description of symbols, see Description of Event Types
on page 225.

» Pos./Length: Distance between the OTDR and the measured event or
between the event and the beginning of the fiber span.

» Loss: Loss in dB for each event or fiber section (calculated by the
application).

» Reflectance: Reflectance measured at each reflective event along the
fiber.

» Att.: Attenuation (loss/distance) measured for each fiber section. The
Att. column is only visible when the fiber sections are displayed.
See Displaying or Hiding Fiber Sections on a Trace on page 102 for
details.

The attenuation value is always presented in dB per kilometers, even if the
distance units you selected are not the kilometers. This follows the
standards of the fiber-optic industry that provides the attenuation values in
dB per kilometers.
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Analyzing Traces and Events
Events Tab

» Cumul.: Cumulative loss from the trace span start to span end; the
running total is provided at the end of each event and fiber section.

Cumulative loss is calculated for the events displayed in the table of
events, excluding those that are hidden.

If you want to modify events or fiber sections, see Modifying Events on
page 147 and Inserting Events on page 150 for details.

To quickly locate an event:

1. From the main window, go to the Events tab.
2. Ensure that the H&ﬂ button is selected in the zoom button bar.
3. Select the event on the trace.

The list scrolls automatically to the event you selected.

Graph
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Analyzing Traces and Events
Linear View

Linear View

In the linear view, the events are displayed sequentially, from left to right.
You can scroll the linear view with your finger.
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i 21 (48 ‘ [>-225] 4.1
Lows (d9) 0.552 4,069
Fiber sectio Splrtter icon

To display the events sequentially

» Each rounded square represents an event.

» Each horizontal line that “links” two rounded squares represents a
fiber section.

» Rounded squares and lines will be displayed in colors: green for pass
C), red for fail (), gray for events and fiber sections appearing outside
the current fiber span. Sections and events are also displayed in gray
when they are not tested by the pass/fail thresholds.
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Analyzing Traces and Events
Linear View

Spans ( [[:] and [:]] ) and macrobends () icons are displayed on the
rounded square. When macrobends are detected, icons will be
displayed to identify them. Colors of the rounded squares correspond
to the status of the events (green for pass, red for fail) and do not
change if macrobends are detected.

Note: The macrobends are not available if you are working with a
MAX/FTBx-740C-DWx module.

>

>

When you select an event or a fiber section in the table of events or in
the graph, the linear view automatically scrolls to display the element.

You can also select a rounded square or an horizontal line and the
corresponding item will be selected in the table of events or in the
graph.

The linear view always displays the current trace.

A red triangle appears next to the event number to indicate that a
comment has been inserted manually. See Events Tab on page 124 for
details.

The linear view cannot be displayed when the table of events is empty.
Traces must have been analyzed before you can see them in the linear
view.
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Analyzing Traces and Events
Linear View

» The standard mode allows you to view, at the same time, the graph in
the upper part of the main window, as well as the events and fiber
sections information in the lower part of the main window.
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To display the linear view:

1. From the main window, go to the Events tab.

££1 to go to the linear view.
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Analyzing Traces and Events
Measure Tab

Measure Tab

Note:

The application shows two, three or four markers: a, A, B, and b,
depending on your selection.

These markers can be repositioned along the trace to calculate loss,
attenuation, reflectance, and optical return loss (ORL).

You can reposition all markers by using the controls as needed. You can
drag them directly from the trace display. You can also move the markers
using the left/right arrows.

For more information on how to perforrn manual measurements,
see Analyzing the Results Manually on page 168.
To display the Measure tab:

From the main window, tap the Measure tab.

To display the Measure tab as the default view after the acquisitions are all
performed (at all the selected wavelengths) and the analysis of the last
wavelength is complete, see Selecting the Default View on page 111 for
details.
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Switching Between Full-Screen, Condensed, and Split Views

Switching Between Full-Screen, Condensed,
and Split Views

You can change the way the information is displayed by navigating
between the available display modes:

» Default: in the Events tab, corresponds to a view with the graph and
the table of events

» Condensed: shows the graph and only one row of the table of events
visible at a time (available only from the Events tab)

» Full-screen: in the Events tab, only the table of events is visible

You can display the graph in full screen at any time, even when an
acquisition is underway. The graph will keep the same display options as in
normal view (grid, file name, inverted colors).

You can start acquisitions directly without having to go back to normal view
first. During real-time mode acquisition, you can switch from one
wavelength to another.

As soon as a trace is displayed (new acquisition or existing file), zoom
controls are available (see Using Zoom Controls on page 133 for details).

Once all acquisitions are complete, the application will automatically
switch to the defined default view. If you prefer that the graph remains
displayed after the acquisitions are complete, ensure that the default view
is set to OTDR. See Selecting the Default View on page 111 for details.
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Analyzing Traces and Events
Switching Between Full-Screen, Condensed, and Split Views

To switch between the available views:

Use the up and down arrows to navigate between the views.

1310 nm (9 pm)

10307
[0.0030)
a 10337 0948 493 2878
01018
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Analyzing Traces and Events
Using Zoom Controls

Using Zoom Controls

Use the zoom controls to change the scale of the trace display.

You can zoom in on or out of the graph using the corresponding buttons or
let the application automatically adjust the zoom on the currently selected
event from the table of events (table only available when the events
window is displayed).

You can quickly zoom in on or out of the selected event.

You can also return to the original graph value.

Selection mode

Move view area

Zoom selector

Full view

Zoom in

Zoom out

Zoom on event

A

You cannot move the markers with the {WU button.

» When you manually zoom in or out on a trace, the application will
apply the new zoom factor and marker positions to the other traces
(wavelengths) of a same file. Both the zoom factor and marker
positions will be saved along with the trace (same settings for all
wavelengths).

» When you zoom in or out on the selected event, the application keeps
the zoom on this event until you select another event or change zoom.
You can select a different event for each wavelength (for example,
event 2 at 1310 nm and event 5 at 1550 nm). The selected events will
be saved along with the trace.
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Analyzing Traces and Events
Using Zoom Controls

To view specific portions of the graph:

» You can define which portion of the graph will be visible by selecting
the {Wg button and dragging the graph with the stylus or your finger.

This could be useful, for example, if you want to zoom in on events
located outside the defined fiber span.

» The| " button is the zoom selector. It allows you to select whether
the zooming will be performed according to the horizontal axis, the
vertical axis, or both.

Tap and hold this button to select the zooming direction in the menu.

8 otoa
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Then, define the zoom area with the stylus or your finger (a rectangle
with dotted lines will appear to help you define the area). Once you
release the stylus, the application automatically zooms in on the graph
according to the zooming type you have selected. All of the other zoom
buttons (except for the zoom on selected event button) will reflect your
selection and behave accordingly.

» You can zoom in or out on the graph by first using, respectively,

the \"‘_31 orthe| =)t button, and then by tapping the location where you
want to zoom on the graph with the stylus or your finger.

The application automatically adjusts the zoom by a factor 2 around
the point that was tapped.
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Analyzing Traces and Events
Using Zoom Controls

To revert to the complete graph view:

Tap the |~ button or double-tap the graph overview window when it is
displayed.

To automatically zoom in on the selected event:

1. Select the desired event:
< From the OTDR tab: place marker A on the event
< From the Events tab: select the item from the table of events

% From the Measure tab: go to the Events tab to select the item from

the table of events, and then go back to the Measure tab.
Sy

2. Tap the »Hk button to zoom in.
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Viewing Span Start and Span End in the Table of Events

Viewing Span Start and Span End in the Table
of Events

When applicable, the application will include the losses caused by the
span start and span end events to the span ORL and span loss values.
See Excluding and Including Span Start and Span End on page 40 for
details.

If you activate the pass/fail test (see Setting Pass/Fail Thresholds on
page 52 for details), span-start and span-end events will be taken into
account when determining the status (pass/fail) of splice and connector
loss and reflectance.

To view span start and span end in table of events:
1. From the Main Menu, tap the Test Configuration button.

2. Select the Link Definition tab.

3. Under Calculation and Pass/Fail Thresholds, select the boxes
corresponding to the item you want to display or include in the table.

OR

To hide them, clear the boxes.

Test Configurat F
| Fr— Apoly to: | Next acqustion -
| Fber Characterstics Detecton Theeshoids
Wavelength; 1310 iy pm Splce loss: 0.020] 4y
To: 1467700 €] Spleter loss: 2500 gy
Backscatter: 7945 g Endolfiber 5,000 49
Reflectance: -72.0 d8

bielox Factor: 000 2

Calculation and Pass/Fai Thresholds
D Include span start
@ Include span end

feeflective end-of Fiber detection

| Macrchend
Wavelengths: 1310 nm - 1550 nm

Deka (loss): 0.500] gn

Revert to Factory Settings.

Copy to Cument Acquiskion 0% Carcel

4. Tap OK to return to the main window.
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Selecting the Displayed Wavelength

Selecting the Displayed Wavelength

You can switch from one wavelength to another. You can view all the trace
files you have opened. When working in template mode, this includes the
current and reference traces.

The table below shows the possible colors of the traces.

Reference Trace

(TR (Template mode only)

Black when the trace is selected.

Light grey when the trace is not The reference trace is golden.
selected.

You can also hide traces and display the current trace only.

To display traces in turn:
Tap [}LJ or ["L’] to switch between the available traces.

To display only the current wavelength or all wavelengths:

Tap | k.| to switch between a single-wavelength view and a
multiple-wavelength view.

Note: In the Events and Summary tabs, the information displayed will behave
accordingly.

Note: Hiding a trace has no impact on the pass/fail status or the result values.
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Working With Template Traces

Working With Template Traces

When you set a trace as a template, the application uses this trace as a
reference to create all the traces that will be acquired during a given work
session. This ensures that the acquired traces have exactly the same
number of events, located at the same positions, as those of the reference
trace.

By default, the option allowing you to work with template traces is
deactivated. You must activate the option before setting your reference
measurement (newly acquired and saved trace, or open trace file).

When this reference measurement contains more than one wavelength,
the wavelength of the current trace is set as the reference trace. Your
module, whether it is singlemode or multimode, must support the
wavelength used to set the reference trace.

If you are working with the QUAD option, the application automatically
selects the OTDR port (singlemode or multimode) corresponding to the
wavelength of the reference trace.

By default, the application tries to match the distance range, the pulse
width and the acquisition time values with those defined in the reference
trace if the module allows it. If these values are not available on your
module, the application selects the available values nearest to those of the
reference trace.

As soon as you close the reference trace, it is removed from the memory of

the application.

Note: You cannot edit or reanalyze a reference trace.
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Working With Template Traces

To allow template measurements:

1. From the Main Menu, tap the User Preferences button.
2. Select the General tab.

3. Under File Functionalities, select the Allow using template
measurements box.

User Preferences e

File Functonaities
3] Fiber sections Defauit save fokder
Distance unk: ke (kilometers) C:\Users\Supervior Documents\OTER
Choase the defanit view that will be dsplayed on 8 new Defanit fils format: Natwe {rc)

Measirement
2| Generste repart on save

3| Show confirmation on a first gave
D Allow using template measurements

Automatically save measurement

Defauk view: Everts.

Revert o Factory Settings

oK Cancel

4. Tap OK to return to the main window.

You can now work with template traces.
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Working With Template Traces

To set the current trace as a reference:

1.

If the trace you want to work with is already opened, go directly
to step 3.

OR

To open a measurement file, proceed as follows:

1a. From the main window, tap L@?J

OR

From the Main Menu, go to File then tap Open.
1b. In the list, select the file that you want to use as a reference trace.
1c. Tap Open to confirm.

Ensure that the selected wavelength corresponds to the one you want
to set as template.

From the Main Menu, tap the Template button.
 otor o

1310 nm (9 pm)

! ALl '
[1] [¥] [ i O - -
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Working With Template Traces

4. Tap the Set as Template button.

& otoa

1310 nm {9 ym)

You will automatically return to the main window.
To close a reference measurement in memory:
1. From the Main Menu, tap the Template button.
2. Tap Close Template.
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Analyzing Traces and Events
Viewing and Modifying Current Measurement Settings

Viewing and Modifying Current Measurement
Settings

Note:

Note:

You can view the trace settings and modify them at your convenience.
Two groups of settings can be changed:

» Fiber settings: index of refraction (IOR), also known as group index,
Rayleigh backscatter (RBS) coefficient, and helix factor.

If you are working with the DWDM OTDR, the application uses the IOR and
backscatter values of the 1550 nm wavelength (nominal wavelength of the
C-band).

» Detection thresholds: for splice loss, reflectance, and end-of-fiber
detection.

If you are working with a MAX/FTBx-740C module, the end-of-fiber
threshold value is set to 15 dB by default.

Modifications you make are only applied to the current trace (that is, to a
particular wavelength), not to all traces.

The application will only prompt you to reanalyze the trace if you modify
the RBS coefficient (no analysis necessary when you modify the IOR or
helix factor). If you want to modify the settings that will be used for future
acquisitions, see Setting the IOR, RBS Coefficient, and Helix Factor on
page 35 and Setting the Analysis Detection Thresholds on page 42 for
details.
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Viewing and Modifying Current Measurement Settings

When viewing or modifying trace settings, these parameters are displayed:

>
>

Wavelength: Test wavelength.

IOR: Refraction index of the displayed trace, also known as group
index. If you modify this parameter, the distance measurements for the
trace will be adjusted. You can enter an IOR value directly, or let the
application calculate it with the distance between span start and span
end you provide. The IOR value is displayed with six digits after the
decimal point.

Backscatter: Rayleigh backscatter coefficient setting of the displayed
trace. If you modify this parameter, the reflectance and ORL
measurements for the trace will be adjusted.

Helix factor: Helix for the displayed trace. If you modify this parameter,
the trace distance measurements will be adjusted.

Note: You cannot define a different helix factor for each wavelength. This value
takes into account the difference between the length of the cable and the
length of the fiber inside the cable; it does not vary with wavelengths.

Note: Ifyou are working with the DWDM OTDR, the application uses the IOR and
backscatter values of the 1550 nm wavelength (nominal wavelength of the
C-band).

>

Detection thresholds:

% Splice loss: Current setting for detecting small non-reflective events
during trace analysis.

% Reflectance: Current setting for detecting small reflective events
during trace analysis.

K2
R <3

End-of-fiber: Current setting for detecting important event loss that
could compromise signal transmission during trace analysis.

See Setting the Analysis Detection Thresholds on page 42 for details.
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Viewing and Modifying Current Measurement Settings

To view or modify measurement settings:

1.
2.

From the Main Menu, tap Test Configuration.

From the Apply to list, select Current acquisition.

Test Configaration

.]lrk [ELER Ul Pass/Fad Thresholds | OPM BT Theeshole

Apply to: | Current acquisition .

D

Fiber Characterstics Detacton TR
Warvelength: 1310 ey pm Splice loss: 0.020 g5
0% 1467700, . Spliter loss: 2000
Backscatter: -79.45 40 End-al -fiber 5.000, 4y
Reflectance: TR0 A8
el Factoe: 0.00] o 7
Caastaton and Pass/Fal Thresholds Reflective: end-of fber detection
X | Inchude span start 3| Macrobend
X | Inchude span end Wavelengths: 1310 nm - 1625 nm
Deka (loss): 0.500] gn
Revert to Factory Settings
Copy to Next Acqusition ox Cancel

From the Test Configuration window, go to the Link Definition tab.

Under Fiber Characteristics, from the wavelength list, select the
desired wavelength.

Note: If you are working with a MAX/FTBx-740C-DWx module, the application
uses the nominal wavelength of the C-band, which is 1550 nm.

Test Configaration *®

Apphy to: | Current accustion

Fiber Cf

Detection Theeshoids

Wavelength: 1310 nmy/9 pm o] Jspbee loss: 0020 g5
e 1467700 ... Spliter los: 2000 g8
Backscatter: -79.45 40 End-af fiber: 5.000 45

e -72.0 d8

e Factor: O ol Fisiinn

Calcubabon and Pass/Fal Threshoks Reflective end-of-fiber detection
X | Include span start X | Macrobend
X | Include span end Wavelengths: 1310 nen - 1625 rm
Deka (loss): 0.500| 4
Revert to Factory Settngs
Copy to Next Acquisiion oK Carvcel
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5.

Analyzing Traces and Events
Viewing and Modifying Current Measurement Settings

If you want to modify the parameters, enter the desired values for the
current trace in the appropriate boxes.

OR

If you want to revert all settings to their default values, tap the Revert to
Factory Settings button.

Apgphy to: | Current Bequsition

131 ym Splice 0.020] gy
La67700] ... |
Backscatter: 79.45) g5

[ ouy
o

o
5.000; 4
Reflectance: TR0 A8

Reflective end-of-fiber detection
M| Inchude span stat. | Macrobend
| Inchude span end Wavelengths: 1310 nm - 1625 nem

Deka (loss); 0.500] 4

Revert to Factory Settings

Copy to Next Acquisiticn 0%

Note: The modifications you make will only be applied to the selected
wavelength, except for the detection thresholds.

Note:

Note:

You cannot define a different helix factor for each wavelength. This value
takes into account the difference between the length of the cable and the
length of the fiber inside the cable; it does not vary with wavelengths.

>

>

Unless you are absolutely sure of the different parameter values, revert
to default values to avoid fiber setting mismatches.

If you already know the IOR value, you can enter it in the
corresponding box. However, if you prefer to let the application
calculate the IOR value as a function of the known distance between

span start and span end, tap the IE' button next to IOR, then enter the
distance value.

The [ =] button is not available if you are working with a DWDM or a
CWDM OTDR module.
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Analyzing Traces and Events
Viewing and Modifying Current Measurement Settings

6. If you want to save the modified IOR, RBS, and helix factor values for
the next acquisitions performed at the current wavelength, proceed as
follows:

6a. Tap the Copy to Next Acquisition button.

Test Configuration *®

PPN s Theeshoids | o B shakd Apply to: | Current secusion
Fier Characterstics Detecton Threshoids
Wareelength; 1310 ny9 e Spliee logs: 0020 gy
108 1.467700, Spliter fois: &
Backszatter: 7945 45 End-al-iber 5.000] 45
S Gogy Rl 720 48

Caicubation and Pass(Fal Threshakds FaBeiies ok f e et action

| Inchude span stat 3| Macrobend
| Inchude span end Wavelengths: 1310 nm - 1625 nm
Deka (loss): 0.500] 4
Revert o Factory Settings
Copy to Next Acquisition 0% Carcel

6b. When the application prompts you, select Yes.

Note: The information in the Link Definition and Pass/Fail Thresholds tabs will
be copied to the current acquisition.
7. Tap OK to apply the changes.

You return to the main window.
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Analyzing Traces and Events
Modifying Events

Modifying Events

You can change the loss and reflectance of almost any existing event
except:

>
>
>
>
>
>

continuous fiber
end of analysis
launch level
merged events
span start

span end

IMPORTANT

u If you reanalyze a trace, all of the modified events will be lost and
the table of events will be re-created.
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Analyzing Traces and Events
Modifying Events

To modify an event:

1. Select the event you want to modify.
2. Inthe Events tab, tap ,' .

Markers a, A, B, and b appear on the graph. With these markers, you
can define a new location for the selected event.

You can reposition all markers directly by dragging them, or by tapping

where you want to relocate them on the graph.

Note: The current marker locations are set, during the analysis, to calculate and
display the original event loss and reflectance.

- &) Fail

: 1310 nm (% pm) _[;:_

&

it

Marker a . J . b

e — _ "l o
| 14 Marker b

Marker A |

Marker B

|
Ko ol bt ) e i

s usrade oo Norrreflectve Loss: 2.260 dB.

B 10824 km 12.199 4B

A 0.000% km 237948 P Span start/end ~| Reflactance: -42.1dB

A-B vy loss: 33681 dBkm

Comment: Macrobend

€lla|lkadlln|ls]l} Modéy Clase

3. Position marker A on the event, and submarker a (to the left of
marker A) as far as possible from marker A, without including the
preceding event.

The area between markers A and a must not include any significant
variation. For more information on positioning markers, see Using
Markers on page 168.
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4.

Analyzing Traces and Events
Modifying Events

Position marker B after the end of the event, where the trace returns to
a regular loss inside the fiber, and submarker b (to the right of
marker B), as far as possible from marker B, without including the
following event.

The area between markers B and b must not include any significant
variation. For more information on positioning markers, see Using
Markers on page 168.

Marker A Marker B

Event loss and reflectance are displayed, respectively, in the Loss and
Reflectance boxes.

& waadion WSTA® o Ho-reflectave { Loss: 2.260 dB
B LOB24km 12.199 48
A N 23798 P Spon starend {| Reflectance: -52.1d8

A8 g loss 23681 dBfkm o Macrobend

( a : ello|l ) Moddy Close
Tap Modify to accept the modifications you have made or Close to
return to the table of events without saving the changes.

The modified events are identified with “*” (appearing beside the
event symbol) in the table of events as shown below.

- B o _ - " e —
lzt L e e
; ‘

54 |
M

i i | ! '\Luu'llu‘flnll i
0 W i i o e e
Mo, | PosjLength (km) Loss (d8) [ meecmocem) | mtidemm) | cunu () T,
[ 0.0000 0186 -50.0 019
e 2 10034 0184 oz | W
»

i el
G

Fie name: Launch and Receive Fibers.tre
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Analyzing Traces and Events
Inserting Fvents

Inserting Events

There are two ways to insert new events manually:

» The most straightforward method is to use only one marker. You can
insert new event at the position where marker A is positioned.

» If you want to have more control over the place where you want to
insert events you can choose to work with all four markers.

This could be useful, for example, if you know that there is a splice at a
given location, but the analysis does not detect it because it is hidden
in the noise or because the splice loss is lower than the minimum
detection threshold (see Setting Pass/Fail Thresholds on page 52 for
details).

You can select the event type you want to insert on a trace. By default, the
event type is set to Auto. detected. This means that the application
automatically sets the most appropriate event type according to the
position of the markers.

You can add an event to the table of events manually. This will add a
number on the trace at the location of the insertion, but it will nof modify
the trace.

Note: Inserting an event between A and B when there is already one event
implies that the application merges both events located between A and B.
Once two events are merged, it becomes impossible to delete only one of
them since the application treats them as one.

IMPORTANT

Inserted events are removed when you reanalyze a trace.
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Analyzing Traces and Events

To insert events with one marker:
1. From the Measure tab, tap | |* |.

Inserting Fvents

2. Using marker A, select the location where you want to insert an event.

& otos

EDEmeE -
£ L)

1310 nm {9 pm)

54

2]

.. Bl
'y - | |
r 1
W | 4|
b
s
s [ 10
A 0.9599 km 14,584 d8. Four-Port evert loss: Max. reflectance:
B: L0799 km 12.229 48
AB 01200km 235948 2.242 dB -52.1dB
A-B avg. loss: 19.661 d8/km

Navigation———¢|[a [[al[e |[s ||

o bt o e LN

}
arrow L
avigation arrow

Marker not selected

Marker selected
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Analyzing Traces and Events
Inserting Fvents

3. Once you have determined the location, from the Type list, select the
desired event type.
& otoa

1310 nm (9 ym)

= %o o o i B

[

o
% R st i Laazon
B 1.0799 km 12.239d8

r ot 2a504n  Pansi Span start/end Reflectance: 52,148
A8 avg. bass: LR T —
€lla|lkaalloe|lvil) Insert Clase

4. From the Spans list, select the desired span type.

5. Ifnecessary, enter a comment in the box.

6. Tap Insert to insert the event on the trace.

7. Repeat steps 2 to 6 for each new event you want to insert.
8. Tap Close to return to the Measure tab.

Inserted events are marked with asterisks (appearing beside the event
number).
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Analyzing Traces and Events
Inserting Fvents

To insert events with all four markers:

1. From the Measure tab, tap | |I* |.

2. Select the location where you want to insert an event.

Four markers are available to measure the inserted event, but Marker A
identifies where the event will be inserted. Use the marker arrows to
move markers A and B on the trace display.

& otos a

cis [ s | &) Fail

= :um nm (% pm) ‘&‘ .
— i
[ — J" =l G

S S 11T 11 Ty P Y

‘o [

A 0.9509km 1458848 Foue-Part evee loss: M, reflectance: b
-4 10799 km 12.2294d8
AE 01200 km 2.359 4B 2.242 dB -52.1dB
arp—— 19.661 dB/km I*
Navigation———-¢( | a . a (& b } Event Section Ok ™

arrow !kl;'u:';:.mob«dlmgr.m

Navigation arrow

Marker not selected

Marker selected
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Analyzing Traces and Events
Inserting Fvents

3. Once you have determined the location, from the Type list, select the
desired event type.
& otoa

1310 nm (9 ym)

= %o o o i B

[

o
% R st i Laazon
B 1.0799 km 12.239d8

r ot 2a504n  Pansi Span start/end Reflectance: 52,148
A8 avg. bass: LR T —
€lla|lkaalloe|lvil) Insert Clase

4. From the Spans list, select the desired span type.

5. Ifnecessary, enter a comment in the box.

6. Tap Insert to insert the event on the trace.

7. Repeat steps 2 to 6 for each new event you want to insert.
8. Tap Close to return to the Measure tab.

Inserted events are marked with asterisks (appearing beside the event
number).
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Analyzing Traces and Events
Deleting Events

Deleting Events

Note:

Almost any event can be deleted from the table of events, except:

>
>

Y Y VYY

end of analysis
fiber section
launch level
end of fiber
span start

span end

Inserting an event between A and B when there is already one event
implies that the application merges both events located between A and B.
Once two events are merged, it becomes impossible to delete only one of
them since the application treats them as one.

IMPORTANT

The only way to “recover” deleted items is to reanalyze the trace, as
you would for a new trace. For more information, see Analyzing or
Reanalyzing a Trace on page 159.
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Analyzing Traces and Events
Deleting Events

To delete an event:

1. Inthe Events tab, select the event you want to delete.

il

S
] |
|
a0 it o D e L
No. Pos.{Length (km) Loss (dB) Reflectance (08) | sz, (dBykem) | Curmul. (8) [
T 2 10307 1
= 1000 0001 0.250 1732
E 2 10337 0546 483

.......

2. Tap‘m.

3. When the application prompts you, tap Yes to confirm the deletion, or
No to keep the event.

: 2678
(‘ T TOTET T e L

File name: Macrobend _Merge.tre
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Analyzing Traces and Events
Managing Comments

Managing Comments

You can insert comments manually on a specific event. If comments are
already present, you can modify or delete them. A red triangle on the event

indicates that a comment has been added. This way, you can locate rapidly
the events you have customized.

To insert a comment:
1. Select the event on which you want to insert a comment.

2. From the Events tab, tap _,-;’ .

3. Next to Comment, enter a comment in the box.

b | .
i

3

*

%ol bt L e i

& 09820 km 1sIsde L o (s Fren A
B 1.0824 km 12.199 d8
A A0Sk 237045 PO Span start/end Reflectance: 52.148
A8 avg. lass 23.681 dnrm(&mmem Macobend D
€= |lkadloe o]} Madfy Close

Fie name: Macobend _Merge.trc
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Analyzing Traces and Events
Managing Comments

4. Tap Modify.

A red triangle appears next to the event number to indicate that a
comment has been inserted manually. The comments can be seen in
the tooltip.

& otoa

1550 nm (% pm)

To modify or delete a comment:

1. Select the event on which you want to modify or delete a comment.
2. From the Events tab, tap _g:, .
3. Modify or delete the text in the Comment box.

Tap Modify to return to the main window.
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Analyzing Traces and Events
Analyzing or Reanalyzing a Trace

Analyzing or Reanalyzing a Trace

You can analyze a displayed trace at any time. Analyzing or reanalyzing a
trace will:

» reanalyze a trace acquired with a previous version of the software.

>
>

re-create the table of events if it was modified.

perform a Pass/Fail test, if enabled (see Setting Pass/Fail Thresholds on
page 52 for details).

If you prefer to focus your analysis on a specific fiber span, see Analyzing
the Fiber on a Specific Fiber Span on page 160 for details.

To reanalyze a trace:

1.
2.

3.

4.

From the main window, go to the Events tab.

Tap c ‘

From the Reanalysis dialog box, select an item for setting the span
start and end markers on the trace. On the first analysis after
acquisition, this dialog box is not displayed and the default span start
and end are applied according to acquisition parameters. See Defining
Launch and Receive Fiber Settings on page 90 for details.

Reanalysis X
Reanalyze current trace and...

l@}\ Keep current span delimiter positions.

-
C ) Reset span delimiters according to current acquisition parameters.

‘ OK ‘ ‘ Cancel ‘

<+ Keep current span delimiter positions applies the current fiber
span upon trace reanalysis.

< Reset span delimiters according to current acquisition
parameters applies the fiber span defined in the Extended
Acquisition Parameters upon trace reanalysis.

Tap OK to confirm.
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Analyzing Traces and Events
Analyzing the Fiber on a Specific Fiber Span

Analyzing the Fiber on a Specific Fiber Span

Note:

If you want to focus your fiber analysis on a specific fiber span, you can
define events (new or existing) as a span start and/or span end. You can
even define a fiber span for short fibers by placing the span start and the
span end on the same event.

You can set a default span start and end, which will be applied during the
first analysis or reanalysis performed upon trace acquisition.

To set a fiber span:

1. From the main window, go to the Events tab (for existing events) and
tap %\
OR

-

From the main window, go to the Measure tab (for new events) and
tap I* |

2. For new events, define the span event location by moving marker A
along the trace using the left/right arrows. See Using Markers on
page 168 for details.
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Analyzing Traces and Events
Analyzing the Fiber on a Specific Fiber Span

3. From the Spans list, set the span start or span end marker on the
appropriate event in the trace display.

& otoa a E

1310 nm {9 ym)

LS PV P T P

“in [
A 09399 km s L Reflective -] Loss: 2.242 4B
B: L0799 km 12.229 48
Al 01200 km 2.359 dB e i
AcB avg. loss: 19.661 dB/km o
— -
€lla|lkaglla|l b} Insert Clase [OJNONIC]

Fle name: Macrobend Merge.tre
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Analyzing Traces and Events
Analyzing the Fiber on a Specific Fiber Span

4. Tap Modify (Events tab) or Insert (Measure tab) to return to the main
window.

oo - o ®
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=
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b
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Changes to the span start and span end will modify the contents of the
table of events. The span start becomes event 1 and its distance reference
becomes 0. The cumulative loss is calculated within the defined fiber span
only.
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Analyzing Traces and Events
Enabling or Disabling the Detection of Reflective Ends of Fiber

Enabling or Disabling the Detection of
Reflective Ends of Fiber

By default, the application stops the analysis as soon as there is too much
noise on a trace to ensure accurate measurements. However, you can
configure the application to search the “noisy” portion of the trace to
detect strong reflective events (such as those caused by UPC connectors)
and set the span end at this point.

Once you have selected the option, the detection will be performed
automatically on the next acquisitions.

If a trace was acquired without selecting the option first, you will be
prompted to reanalyze the trace (for more information on trace reanalysis,
see Analyzing or Reanalyzing a Trace on page 159). When you reanalyze a
trace, to benefit from the option, you should select Reset span delimiters
according to current acquisition parameters.

The application will take into account the option only if there is a significant
reflective event located after the end of analysis.
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Analyzing Traces and Events
Enabling or Disabling the Detection of Reflective Ends of Fiber

The table below shows the differences you will notice in the table of events
depending on if you enable the detection of reflective ends of fiber or not.

. _not selectec! Option selected
(conventional analysis)
Event on which Loss or E\{ent on Loss or
Case . which span reflectance
span end is set | reflectance value .
end is set value
Span end Non-reflective |Value as Same as the Same as the
located on a fault 71— or calculated by the |conventional |conventional
physical event |reflective fault |conventional analysis analysis
that crosses the |JIL analysis
end-of-fiber
(EoF) threshold
Span end Non-reflective |Value as If applicable, |If applicable,
located on a fault 71— or calculated by the |reflective fault |reflectance value
physical event |reflective fault |conventional J1 (located in |as calculated by
whose loss is IL analysis the “noisy” the conventional
below the EoF area)? analysis.b
threshold
Span end not End of analysis |N/A If applicable, |If applicable,
located on any |—* reflective fault |reflectance value
physical event J1 (locatedin |as calculated by
the “noisy” the conventional
area)“d analysis.P

a. The cumulative loss value will remain the same for all elements appearing after the event on which the
span end was set according to the conventional analysis. The span loss value will correspond to the loss
calculated between span start and the event on which the span end was set according to the
conventional analysis

b. Value is underestimated because the event is located in the “noisy” area.

¢.  The end-of-analysis event is replaced by a non-reflective event =_ with a loss value of 0 dB.

d. The cumulative loss value will remain the same for all elements appearing after the inserted event. The
span loss value will correspond to the loss calculated between span start and the inserted event.
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Analyzing Traces and Events
Enabling or Disabling the Detection of Reflective Ends of Fiber

IMPORTANT

The analysis will stop as soon as the loss of an event crosses the
end-of-fiber (EoF) threshold. The application will mark the event as
an end-of-fiber event.

In this case, even if you selected the option, the application will not
search the “noisy” portion of the trace for reflective ends of fiber.
If you want to do so, you will have to increase the EoF threshold
(see Setting the Analysis Detection Thresholds on page 42).

To enable or disable the detection of reflective ends of fiber:
1. From the Main Menu, tap Test Configuration.

From the Apply to list, select Current acquisition.
From the Test Configuration dialog box, go to the Link Definition tab.

If you want to enable the option, select the Reflective end-of-fiber
detection box.

OR

If you prefer to disable the option, clear the box.

Warcelangth: 1310 ner e Splce loss: 0,020 g5
108 1.467700, Splicter loss: a
Backscatter: 7945 gy Endal-fiber 5.000] 45

béelox Factoe: 0.00 % B L

Caiculation and Pass/Fal Thresholds

¥ | Inchude span stat

| Inchude span end
Deka (loss); 0.500] 4

Copy to Next Acquisiticn 0% Cancel

5. Tap OK to return to the main window.
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Opening Measurement Files

Opening Measurement Files

By default, when you open trace files, the application tries to match the
wavelength with the one you have selected on your module. If this
wavelength is not available on your module, the application selects the
available wavelength nearest to the wavelength of the trace you have
opened. The default view is displayed when opening a file (see Selecting
the Default View on page 111 for details).

The table below presents the possible behavior of the zoom and markers
when you open traces. If you open old OTDR traces, see the corresponding
row for more information.

File Type

Zoom

Markers

Selected Events

Measurement that
has been saved
with a manual
Zoom.

Application zooms in
according to the zoom
area and zoom factor
that were saved with
the file.

The same zoom wiill
be applied to all
wavelengths.

Markers are
displayed in the
same state they
were when you
saved the file.
Markers will remain
in the same location
even if you switch to

another wavelength.

Selected events are
displayed in the
same state they
were when you
saved the file.

The selected events
can be different for
each wavelength.

Old trace file.

Traces are displayed in
full view mode.

Application defines
default positions for
markers.

The first event of the
trace is selected.

IMPORTANT

If only the zoom, markers, or the selected event are modified, you
will not be prompted to save the file when measurement is closed,

you must save your file before opening another one.

For information on how to navigate between traces, see Selecting the
Displayed Wavelength on page 137.
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Analyzing Traces and Events
Opening Measurement Files

To open a measurement file:

1.

From the Main Menu, tap File, then Open.

OR

From the main window, tap EJ

If necessary, change the location to retrieve the file that was stored.
Scroll through the list of files and select a trace file to open.

Tap Open.

You return to the main window.

If you had already acquired (but not stored) a trace, the application
prompts you to save the current trace. Tap Save to store the trace. You
can now open another trace file.
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9 Analyzing the Results

Manually

You can move markers and zoom in on or out of any event or trace
segment to measure splice loss, fiber section attenuation, reflectance, and
optical return loss. It is possible to do this once a trace has been acquired
or opened, or even when an acquisition is in progress.

Using Markers

Distance between span

Distance between span

You can use markers to view the position and relative loss or reflectance of
an event.

Markers are available from the Events tab (when you modify an event) or
the Measure tab (when you add an event) in the main window.

You can lock or unlock the distance between the four markers and move
them as a block. You can lock or unlock the distance between the A and a
marker pair, as well as the B and b marker pair and move them. You can
also lock a, A, b, B markers and move them as a group.

To move a marker directly from the graph:

1. Ensure that the % button is selected in the zoom button bar.

2. Inthe Measure tab, select the marker directly on the trace display and
drag it to the desired position.

A: 0.9599 km 14.588 dB——Power at A
start and A
B: 1.0799 km 12.229 dB Power at B
A-B:  0.1200 km 2.359 dB Power difference

between A and B
startand B
A-B avg. loss: 19.661 dB/km

Distance between A
s (€] Lo o ][0][2)

Average loss between A________| arker not selected

and B
L—Marker selected

OTDR
Page 168

www.tehencom.com



Analyzing the Results Manually
Using Markers

To move a marker with the arrow buttons:

1. From the Measure tab, tap the marker buttons to select the desired
markers.

A: 0.9599 km 14.588 dB
B 1.0799 km 12.229 dB
A-B:  0.1200 km 2.359dB

A-B avg. loss: 19.661 dB/km

o) [« L ] o

Marker not selected

Marker selected

2. Once the appropriate markers are selected, use the right and left arrow
buttons to move the markers along the trace.

Note: If you select more than one marker, they will move as a block.

To bring back a marker to the visible area:

1. Ensure that only the marker that corresponds to the one that you want
to retrieve is selected.

2. Use the left and right arrows to move the marker.
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Analyzing the Results Manually
Getting Event Distances and Relative Powers

Getting Event Distances and Relative Powers

The OTDR test application automatically calculates the position of an event
and displays this distance in the Events tab.

You can retrieve the position of an event as well as the distance between
events manually. You can also display various relative power readings.

Distances and relative powers correspond to the X-axis and Y-axis,

respectively.

To get the distance to an event and the associated relative power
level automatically:

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

2. Tap }\k to display all markers. Markers are automatically positioned at
the right location.
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Analyzing the Results Manually
Getting Event Distances and Relative Powers

To get the distance to an event and the associated relative power
level manually:

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

2. Move marker A to the beginning of the event. See Using Markers on
page 168 for details.
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Analyzing the Results Manually
Getting Event Loss and Maximum Reflectance

Getting Event Loss and Maximum Reflectance

Event loss (expressed in dB) is calculated by measuring the signal level
reduction in Rayleigh backscatter (RBS) caused by this event. Event loss
can result from both reflective and non-reflective events.

The loss calculation provided is called the “four-point event loss”. The
four-point event loss calculation uses the least-square approximation (LSA)
method to determine the event loss. The four-point event loss corresponds
to the loss displayed in the Events tab.

» For the four-point event loss: the LSA method is used to fit a straight
line to the backscatter data within the two regions defined by
markers a, A and b, B, that is over the regions to the left and to the right
of the event bordered by markers A and B, respectively.

oy

Four-point
a event loss

ANV NAY NP ‘

A B b.

25150 25200 26250 25300 25350

The two fitted lines are then extrapolated toward the center of the
event and the loss event is directly read from the drop in power
between the two lines.

» Reflectance is the ratio of reflected light to input light.

Note: Ifyou are testing in real-time mode, the reflectance value you will get is not
necessarily accurate.
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Analyzing the Results Manually
Getting Event Loss and Maximum Reflectance

To get event loss and maximum reflectance:

1.
2.

From the main window, select the Measure tab.

At the bottom of the window, tap Event. Markers a, A, B and b appear
on the graph.

Zoom in and position marker A at the end of the linear area preceding
the event to be measured. See Using Zoomn Controls on page 133
and Using Markers on page 168 for details.

Position submarker a at the beginning of the linear area preceding the
event to be measured (must not include any significant events).

Position marker B at the beginning of the linear area following the
event to be measured.
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Analyzing the Results Manually
Getting Event Loss and Maximum Reflectance

6. Position submarker b at the end of the linear area following the event
to be measured (must not include any significant events).

-®

| __Evéntto be measured

Linear area

. E\' .
Linear area
A B
Four-point event loss from—————raur-point even loss: Max. reflectance: ——— \Mlaximum reflectance
the areas delimited by
markers a, A, B and b 2.242 dB -52.1dB
Event Section ORL
Note: For non-reflective events, —— will be displayed.
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Analyzing the Results Manually
Getting Section Loss and Attenuation

Getting Section Loss and Attenuation

1650

1600+

15,50+

15.00

14.50

The least-square approximation (LSA) method measures the attenuation
(loss over distance) between two points by fitting a straight line in the
backscatter data between markers A and B. The LSA attenuation
corresponds to the difference in power (A dB) over the distance between
two points.

The LSA method, when compared to a two-point method, gives an average
measurement and is more reliable when there is a high level of noise.
However, it should not be used if an event such as an echo appears
between the two markers.

A-B LSA loss: the loss of the event bordered by the markers A and B is
obtained by fitting a straight line to the backscatter data between these two
markers.

AN AN AR

a,

7 %——A-BLSA loss

.

Y SAAN A AN

25150 252m0 25250 25300 30 " m
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Analyzing the Results Manually
Getting Section Loss and Attenuation

The event is then obtained by the reduction in power (dB) over the
distance between the two markers, as calculated from the slope of the
fitted line.

Although this method works fairly well for splice loss, it is clearly not
appropriate for reflective events (definitely not a “straight-line” event). A-B
LSA loss is mainly used to rapidly compute loss over a given length of a
fiber section.

Note: A-B LSA event loss measurements should be used on fiber sections only.

Measuring events will not yield meaningful results.

To get section loss and attenuation:
1. From the main window, select the Measure tab.

2. Tap the Section button. Markers A and B appear on the graph.

3. Place markers A and B at any two points on the trace. See Using
Markers on page 168 for details.

4. Zoom in on the trace and fine-tune the marker positioning if necessary.
See Using Zoom Controls on page 133 for details.

Note: There should not be any event between markers A and B when performing
a measuremernt.
A-B Least-square—————— s 1sakoss: A-B LSA attenustion: A-B Least-square
approximation loss approximation attenuation
PP 0.000 dB --- dB/km PP
Event Section ORL
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Analyzing the Results Manually
Getting Optical Return Loss (ORL)

Getting Optical Return Loss (ORL)

The ORL calculation will provide the following information:

» the ORL between markers A and B

» the total ORL is calculated either between the span start and the span

end, or on the total fiber span, depending on the option you have
selected. See Excluding and Including Span Start and Span End on
page 40 for details.

Optical return loss (ORL) refers to the total effect of multiple reflections
and scattering events within a fiber-optic system.

To get the ORL value:

1.
2.

From the main window, select the Measure tab.
At the bottom of the window, tap ORL. Markers A and B appear on the
graph.

A-B ORL: Span ORL:

48.86 dB 39.12dB

Event Section ORL

Position markers A and B to delimit the area for which you want to
know the ORL value.

OTDR
Page 177

www.tehencom.com



10 Managing Trace Files from the
OTDR Test Application

Once you have acquired traces, or when you want to work with them after
an acquisition, you will need to save, open, rename, and delete trace files.

To rename, copy, move, and delete trace files, you must use the File
Manager utility.

With the OTDR application, you can open trace files and save them in
native (.trc) and Bellcore (.sor) formats. By default, the application saves
the traces in native (.trc) format. For information on how to define the
default file format, see Selecting the Default File Format on page 114.

To save an OTDR trace file in another format:

Use a computer onto which FastReporter is already installed.
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11 Creating and Generating
Reports

For future reference, you can add notes on the location of the tested fiber,
type of job performed and general comments related to a trace in trace
reports.

Adding Information to the Test Results

Before or after acquiring a trace, you might want to include or update
information about the tested fiber and job or add comments. The
information you enter is saved for the currently open trace file or the next
acquisition depending on your choice.

The information is common to all wavelengths (location A and B, cable ID
and fiber ID, etc.). If you clear information from the Identification window,
all information will be deleted.
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Creating and Generating Reports
Adding Information to the Test Results

To add information to the test results :

1. From the Main Menu, tap Identification.

2. Select either Current acquisition or Next acquisition from the Apply
to list.

3. Enter the desired information. See Naming Trace Files Automatically
on page 29 for details.

Identification X

Apply to: |Next acquisition v‘

Identifiers Value Increment Fle name ~
Company
Customer D
Operator A D P
| §
Operator B D
Comments D
Cable ID Not active D
Fiber ID Fiber 1 1 @
Location A Not active D -
File name preview: Separator: Underscore () ~
Fiber 11.trc | Increment... | Clear Values |
| Revert to Factory Settings

Note: The information in the Serial number, Model, and Calibration date boxes
is provided by the application and cannot be edited. The Wavelength(s),
Pulse(s), and Duration(s) cannot be edited in the Identification window
but can be set before taking an acquisition in the OTDR tab.

4. Tap OK to return to the trace display.

The information entered is saved with the trace and can be viewed or
changed at any time using the same process.
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Creating and Generating Reports
Generating a Report

To clear all the information from the Identification window:

Tap the Clear Values button.

Note: The information appearing in the Wavelength(s), Pulse(s), Duration(s),
Serial number, Model, and Calibration date boxes cannot be deleted.

Generating a Report

You can generate trace reports directly from your unit in PDF or XML
format. By default, all traces are generated in a report, but you can also
generate all the traces the current file contains.

The XML file does not contain the graphs, but contains all of the other
information with the appropriate indicator so that the report generator
displays it or not.

The following list shows the various items that can appear on a PDF report.
By default, all these items are selected.

>

>

Global pass/fail: this element shows if a result is Pass or Fail. It is
displayed in the upper right part of the report.

General information: contains information such as file name, test date
and time, cable ID, job ID, comments, customer, company, and
fiber ID.

Locations: displays information such as location A and B, operator
A and operator B, the unit’s model and serial number, and the
calibration date.

Results: displays information on the link measurement such as span
length, span loss, average loss, average splice loss, maximum splice
loss and span ORL.

Graph: Graphs will be generated exactly as they appear on screen. The
same zoom factor will be applied to all traces (wavelengths) of a
particular file. Markers will also be displayed on the graph.

Markers: marker information: a, A, B, b as well as A to B LSA
attenuation, LSA loss, and ORL. The attenuation, 4 point event loss, and
maximum reflectance are also displayed.
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Note:

Note:

Creating and Generating Reports
Generating a Report

» Table of events: the failed results will appear in white on a red
background. Otherwise, they will not be “highlighted”.

» Macrobend table: contains the location and the delta loss of all the
detected macrobends.

The macrobends are not available if you are working with a
MAX/FTBx-740C-DWx module.

This table is global to the fiber and will be generated if the application has
detected macrobends (at any wavelength). For example, even if you
choose to only include the current trace (for which no macrobends have
been detected at this particular wavelength), the table could be generated
if macrobends have been detected at other wavelengths.

» Pass/Fail thresholds: splice loss, connector loss, reflectance, fiber
section attenuation, span loss, span length and span ORL thresholds as
they are defined in Test Configuration, under Pass/Fail Thresholds.

» Test parameters: displays wavelength, range, pulse, and duration.

» Test settings: displays IOR, backscatter, helix factor, splice loss
threshold, reflectance threshold, end-of-fiber thresholds, macrobend
wavelengths, and macrobend delta loss.

Once you generate a report, the application will keep in memory the items
you have included in your reports for future use.
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Creating and Generating Reports
Generating a Report

To define report contents:
1. From the Main Menu, tap the User Preferences button.

2. Select the Report tab.
3. Select the desired file type.

User Preferences =
[ o

Sections:
File type: POF —D %/ Global pasa/fal

Trickide trace(s): 0 ] Generel

K| Locations

3] Reesuis

%] Graph

%] Markers

| Event table

X | Macrobend table
X | Pass/Fad thresholds
X Test parameters

| Test settings

Levert to Factory Settings

oK Cancel

he Revert to Factory Settings button
resets all the values in the Report tab.

Note: If you want to use the data or to customize your report later with your own
tools, select XML.
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Creating and Generating Reports
Generating a Report

4. From the Include trace(s) list, select All to generate a report for all
traces (wavelengths) or Current to generate a report for the current

User Preferences =
[ B
Sections:
File type: POF X | Global pass/fal
Include trace(s): \Au—v[ | Genersl inf
2] Locatiors
3] Resuks
%! Graph
X Markers

%) Event table
%/ Macrobend table
2/ Pass/Fad threshoids
X/ Test parameters

| Test settings

Revert o Factory Settings

oK Cancel

5. Ifthe selected file type is PDF, select the report characteristics,
including whether you want to include the graphs or not.

User Preferences e

e PE—
Sections:

File type: s (%] Global pass/fail

] General information

%] Locations

[3¢] Results

(] Graph

[3¢] markers

3] Event table

3] Macrobend table
[3¢] Pass/Fal thresholds
[3¢] Test parameters

Inchade race(s): Al

\ [5¢] Test settings

Revert o Factory Settings

oK Cancel

6. Tap OK to return to the main window.
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Creating and Generating Reports
Generating a Report

To generate reports manually:
1. From the main window, tap [ il

OR
From the Main Menu, go to File then tap Report.

2. From the Save As dialog box, select a folder or create one to save your
file.

If desired, modify the file name and the file type (.pdf or .xml).
Tap Save to confirm.

You will automatically return to the main window and a report will be
generated.

To generate reports automatically:

1. If you want to generate a report automatically on save, from the Main
Menu, tap the User Preferences button.

Select the General tab.

Select the Generate report on save check box.

User Preferences b

Allow using template m

Automatically save measunement

4. Tap OK to return to the main window.

Note: Each time a file is saved, reports are saved automatically at the same time
as the OTDR file.
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12 Using the OTDR as a Light
Source

If you want to perform measurements with a power meter and your OTDR
as a source, the OTDR port can transmit a special tone. This port can be
used only to transmit—not detect that tone.

CAUTION

Never connect a live fiber to the OTDR port without a proper setup.
Any incoming optical power ranging from —65 dBm to —-40 dBm will
affect the OTDR acquisition. The way the acquisition will be
affected depends on the selected pulse width.

Any incoming signal greater than 10 dBm could damage your OTDR
module permanently. For live-fiber testing, refer to the SM Live port
specifications for the characteristics of the built-in filter.

Note: If you have a DWDM or a CWDM OTDR, the parameters set in the OTDR
tab are applied automatically in the Source tab. See Working With the
DWDM OTDR Module on page 59 or Working With the CWDM OTDR
Module on page 68 for details.

To use your OTDR as a source:

1. Clean the connectors properly (see Cleaning and Connecting Optical
Fibers on page 27 for details).

2. Connect one end of the fiber under test to the OTDR port.

If your unit is equipped with two OTDR ports, ensure that you connect
the fiber to the appropriate port (singlemode, singlemode live, or
multimode), depending on the wavelength you intend to use.

3. From the main window, tap the Source tab.
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Using the OTDR as a Light Source

4. If you have a standard OTDR, select the desired wavelength in the list
of available choices.

OR

If you have a DWDM or a CWDM OTDR, select a channel filter and a
specific channel. See Working With the DWDM OTDR Module on

page 59 or Working With the CWDM OTDR Module on page 68 for
details.

Standard OTDR

DWDM and CWDM OTDR

#oros

Channel filter:

100GHz v

Selected channel:

[41 -194.100 THz - 1544.526 nm v

P

Note: Ifyou have a DWDM or a CWDM OTDR, the parameters set in the OTDR
tab are applied automatically in the Source tab. See Working With the
DWDM OTDR Module on page 59 or Working With the CWDM OTDR
Module on page 68 for details.

Note: If only one wavelength is available, it is selected by default.

5. Select the desired modulation in the list of available choices.
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Using the OTDR as a Light Source

% Forloss measurement, with a power meter at the other end, select
Continuous.

IMPORTANT

OTDR can be used in continuous source mode (CW) to perform
optical power measurements and it is compatible only with the
following: high power Germanium (GeX) versions of the 300 and
600 Series, the PX1-H and PX1-PRO-H, as well as any unit’s built-in
GeX power meters.

The EPM-50 power meter and MPC-100 power checker are not
compatible for measurements using an OTDR in Continuous setting.

For fiber identification, select 270 Hz (7xxD Series), 330 Hz, 1 kHz
or 2 kHz. This will allow the person at the other end of the link to
identify the fiber under test, which could be particularly useful
when working with cables containing many fibers.

%%
<

For easier fiber identification, the application also offers a flashing
pattern. If you select this pattern, the modulated signal (1 KHz or

2 KHz) will be sent for 1 second, then will be off for the next
second, then be sent again for 1 second, and so on. If you want the
OTDR to emit light in a flashing pattern, select 1 kHz+Blink or

2 kHz +Blink.
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Using the OTDR as a Light Source

6. Tap Turn On. You can stop light emission at any time by tapping Turn
Off.

& otoa

Warvelength:
1550 ren (SM)

Modulstion:
1 kHz + Bink

Indicates that the
source is active
when red.

Source: 1550 rem (SH) $2

Using an EXFO power meter with tone-detection features, such as the
FOT-930 or FPM-300, an operator at the other end will be able to
quickly locate the correct fiber or perform loss measurements. Refer to
the power meter user guide for details.
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13 Using the Inline Power Meter
(Optional on Some Models)

Your unit may be equipped with an inline power meter allowing you to
perform acquisitions.

Note: The OPM tab will not be available if no inline power meter is available for
your unit.

Understanding the Inline Power Meter

The inline power meter in your module measures the power of the link
through the SM live port, which is also used for OTDR measurements.

The inline power meter can be equipped with two-channels for taking the
power meter measurements at multiple wavelengths at once.

A visual representation of the power value for each channel is displayed
and updated each time a new power value is measured. If you have a D
Series model, the tone detected by the power meter is also displayed
on-screen.

1490 nm 1550 nm
Two
wavelength(s): Power Power

wavelengths—{ |

selected @ Froeon

— [ _ 19' 55 - 19’ 55

Tone Tone

Power meter
measurement
mode

— | |— |

Current power value for the channel
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Using the Inline Power Meter (Optional on Some Models)
Selecting the Measurement Mode

Selecting the Measurement Mode

You can use the optical power meter in two different modes. This will have
an impact on the available wavelengths displayed in the OPM tab of the
main window.

» You can use the FTTx/PON mode during service activation (at ONT) or
to troubleshoot passive optical networks (at ONT, drop terminal, fiber
distribution hub or CO). Depending on the configuration of the unit,
you can measure more than one wavelength simultaneously.

» The broadband mode is particularly useful if you want to measure
networks or devices carrying only one wavelength. You can measure
the output power (in dBm) or loss (in dB) using one of the CWDM
wavelengths available.

To select the measurement mode:

From the OPM tab, select the desired mode.

wavelength(s):

\i FTTx/PON

‘_, Broadband

Next file name: Fiberl.trc

Note: The selection of the power mode will have an impact on the available
wavelengths.
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Using the Inline Power Meter (Optional on Some Models)

Measuring Power Levels

Measuring Power Levels

The power meter level is refreshed in real time and can help you decide if
an OTDR acquisition is required to identify the cause and location of a
problem. Depending on your OTDR unit, you can select which wavelength
you want to use from the list of available wavelengths. If no wavelength is
selected, you cannot perform a power meter acquisition.

The power levels are also displayed in the Summary tab under Live Power

Value.

e

Information
Pass/fail status
Span length
Span loss
Span ORL
Injection level
Range

Pulse

Duration

Date

Time

Average loss

Average splice loss

1310 nm (9 pm})
Pass
0,0000 km
0,000 dB
44,00 dB
14,9 dB
1,2500 km
Sns

8s
2023-07-13
10:20:10

Maximum splice loss
Live power value

N

Span length: ---
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Using the Inline Power Meter (Optional on Some Models)
Measuring Power Levels

To measure power levels:
1. Select the OPM tab.

2. Select the wavelengths at which you want to measure the power
levels.

( wavelength(s):

() Broadband
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Using the Inline Power Meter (Optional on Some Models)
Measuring Power Levels

The measurements appear in the OPM and Summary tabs.

1490 nm 1550 nm
wavelength(s): Power Power
(@) FTTw/PON

"L 19,55 -19,55.

o Lo | oon | o

Ccw
Information 1310 nm (9 pm)
Pass/fail status Pass
Span length 0,0000 km
Span loss 0,000 dB
Span ORL 44,00 dB
Injection level 14,9 dB
:’7 Range 1,2500 km

Pulse 5ns
Duration 8s
Date 2023-07-13
Time 10:20:10
Average loss —
Average splice loss —

P el
Live power value -

N

Span length: -—
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Using the Inline Power Meter (Optional on Some Models)
Performing an OTDR Acquisition with a Power Meter

Performing an OTDR Acquisition with a Power
Meter

If your module is equipped with a power meter and a filtered port, you can
perform an OTDR and power meter acquisition together to save the
acquisition results along with the power levels in a file for future reference.

The wavelengths used to take the power meter measurement during
OTDR acquisition process are the same as those used to display power
levels in real-time.

Note: The power meter acquisition is taken on the SM live port of the OTDR.

To perform an OTDR acquisition with a power meter:

1. Inthe OTDR tab, select a Singlemode Live port if required, then
1650 nm as the wavelength..

Note: Power meter measurements will not be included if other wavelengths are
selected.

(—'n.'aﬁ 0.2 04

|[]130mm | Range (km)

[ ] 1550 nm 400 2 25
160 * " 10

g0 * 20

40
-/
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Using the Inline Power Meter (Optional on Some Models)
Performing an OTDR Acquisition with a Power Meter

2. Select the OPM tab.

3. Select the wavelengths at which you want to take the power meter
measurements, as well as the type of measurement required.

’ Wavelength(s):

(@) FrTyPoN

\;‘w Broadband
N |

Note: Two power levels are considered for measurement when two wavelengths
are selected from the Wavelength(s) drop-down box.

4. Tap Start. The power measurement appears in the OTDR tab and will
be saved along with the acquisition.

i Heamye

1650 nm {9 um) - 3 ns
£ OPM: 1490 nm: GPON -32.06 dBm 1550 nm: RF VIDEO -32.06 dBm
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Using the Inline Power Meter (Optional on Some Models)
Setting Customn Power Meter Thresholds

Setting Custom Power Meter Thresholds

You can set thresholds for the maximum and minimum power, and select
the wavelength for which the different pass/fail threshold values can be
specified. The available choices of wavelength depends on the OTDR
module and the measurement mode you have selected for your tests.

See Selecting the Measurement Mode on page 191 for details.

To set the power meter threshold values:

1. From the Main Menu, tap Test Configuration.

wavelength(s):

@/‘ FTT%/PON

\_) Broadband
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Using the Inline Power Meter (Optional on Some Models)
Setting Customn Power Meter Thresholds

2. Select the OPM P/F Thresholds tab.

walds sl Apoly to:

Wavelength: 1270 nm

Poavar: M and M. 45,00, 15,00 dBm

Revert to Factary Settings

oK Cancel

3. Enter the desired values for the minimum and maximum power, and
select the wavelength for which the different pass/fail threshold values
can be specified.

e
in. Max.
avelength: n
Power: [Min.and Max. — v| [ 45,00] [ 15,00 dBm
\-

Revert to Factary Settings

oK Cancel

Note: Any will be displayed in the list of available wavelengths only if more than
one wavelength is present. If you choose Any, the threshold values will be
applied to all wavelengths present in the drop-down box.

4. Tap OKto confirm your changes and close the window. Tap Cancel to
ignore your changes and close the window.
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14 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 dirt and 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.

WARNING

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

WARNING

Looking into the optical connector while the light source is active
WILL result in permanent eye damage. EXFO strongly recommends
to TURN OFF the unit before proceeding with the cleaning

procedure.

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

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

To clean EUI connectors:
1. Turn off the unit.Remove the EUI from the instrument to expose the

connector baseplate and ferrule.

Turn

Push . Pull

2. Moisten a 2.5 mm cleaning tip with one drop of optical-grade liquid

cleaner.
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Maintenance
Cleaning EUI Connectors

3. Slowly insert the cleaning tip into the EUI adapter until it comes out on
the other side (a slow clockwise rotating movement may help).

4. Gently turn the cleaning tip one full turn, then continue to turn as you
withdraw it.

5. Repeat steps 3 to 4 with a dry cleaning tip.
Note: Make sure you don’t touch the soft end of the cleaning tip.

6. Clean the ferrule in the connector port as follows:

6a. Deposit one drop of optical-grade liquid cleaner on a lint-free
wiping cloth.

IMPORTANT
Avoid contact between the tip of the bottle and the wiping cloth,

and dry the surface quickly.

6b. Gently wipe the connector and ferrule.

6¢c. With a dry lint-free wiping cloth, gently wipe the same surfaces to
ensure that the connector and ferrule are perfectly dry.

6d. Verify connector surface with a fiber inspection probe (for
example, EXFO’s FIP).

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

Throw out cleaning tips and wiping cloths after one use.
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Maintenance
Cleaning Optical Connectors Using a Mechanical Cleaner

Cleaning Optical Connectors Using a
Mechanical Cleaner

Optical connectors are fixed on your unit and can be cleaned using a
mechanical cleaner.

=== WARNING
Verifying the surface of the connector with a fiber-optic microscope

WHILE THE UNIT IS ACTIVE WILL result in permanent eye damage.

CAUTION

If you are cleaning an EUI with a mechanical cleaner, do not remove
it from your device to clean it.

To clean a connector using a mechanical cleaner:

1. Insert the cleaning tip into the optical adapter, and push the outer shell
into the cleaner.

Note: The cleaner makes a clicking sound to indicate that the cleaning is done.

2. Verify connector surface with a fiber inspection probe (for
example, EXFO’s FIP).
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Maintenance
Verifying the Optical Output of Your Unit

Verifying the Optical Output of Your Unit

Your unit comes with a wizard that verifies the optical output and provides
you with information about the condition of the external and the internal
optical connectors.

Once its verification is complete, the wizard rates the result from zero to
five stars (half-stars are possible). Any verification receiving a three-star
rating or less requires your attention. This can help you determine if the
optical connectors are still working properly or if a replacement is
necessary.

» If your unit is equipped with a Click-Out optical connector , you can
replace it should it become damaged with time. You can purchase
new Click-Out connectors from EXFO.

» If your unit is not equipped with a Click-Out optical connector and a
connector replacement is necessary, you will need to contact EXFO.

CAUTION

To ensure that the internal optical connection remains in the best
condition possible, DO NOT REMOVE the Click-Out connector from
your unit unless it is absolutely necessary.

IMPORTANT

Your unit has been designed not to require frequent calibrations.
However, to ensure that the performance of your unit remains
optimal, EXFO recommends to perform regular optical output
verifications on it.

OTDR
Page 203

www.tehencom.com



Maintenance
Verifying the Optical Output of Your Unit

To verify the optical output of your unit:
1. Inspect and clean the unit’s optical port.

2. If the port is damaged and you have Click-Out connectors, you can
replace it (see the corresponding procedure in this section). If the port

is damaged and your unit is not equipped with a Click-Out connector,
contact EXFO.

OR

If the port seems fine, continue with the remaining steps of this
procedure.

3. Inspect and clean the connector of the launch cord that you will be
connecting to the optical port during the verification process.

4. On your unit, from the OTDR tab then tap the IEI button.
5. Tap Optical Output Diagnosis.

Extended Acquisition Parameters *

Launch and Receive Fiber

|E\,r fiber lengths ~
D Launch fiber length: 0,0000| km
D Receive fiber length: 0,0000 km (from fiber end)
Advanced Parameters Custom Parameters
[_] First connector check Range (km) Duration (s)
Ll Ll
D Remain in auto-settings 125 5
2,3 10
D Use optimized range 5 15
D Apply settings by wavelength 10 30
20 45
40 60
80 i a0 i
Ve
‘ Optical Output Diagnosis... ‘ ‘ Revert to Factory Settings ‘
/
‘ oK ‘ ‘ Cancel ‘
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Maintenance
Verifying the Optical Output of Your Unit

6. The most recent diagnoses for your connectors appear on screen. Tap
on the Test button next to the connector you want to test. You can have
one or two connectors, SM and MM.

Optical Output Diagnosis X

Summary of the last diagnosis

Singlemode (SM)

=
I‘;Qll Date: 2023-03-02 12:08:28

s Yo A F F H

Cancel

7. Select the connector type that you want to test, then tap Next.

Note: For multimode, only the UPC connector is available.

Optical Output Diagnosis X

Select the connector type

e

o
q
O

[

>
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Note:

Maintenance

Verifying the Optical Output of Your Unit

8. Connect the test cord to the optical port of your unit, and then tap Next.

The other end of the cord must remain unconnected.

Optical Output Diagnosis

Launch cord connection

i
o B °

Connect the launch cord, and then tap Next.

Minimum length 60 m, maximum length 1 km.

www.tehencom.com
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Maintenance
Verifying the Optical Output of Your Unit

Once the test is complete, the unit displays the result of the verification as
well as recommendations, when applicable. If you have finished your
work, tap Done. If you want to perform the verification again, tap Back
from the lower left corner of the screen.

Note: If you want to knouw if the internal connector is darmaged or if you could
only replace the Click-Out connector, see the corresponding section. If your
unit is not equipped with a Click-Out connector and the unit needs a
connector replacement, you have to contact EXFO.

Optical Output Diagnosis X

Result

LB 0.6 6 (

0,054 + -

Loss - 1550 nm Reflectance - 1550 nm

000e
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Maintenance
Determining the Condition of the Click-Out Optical Connector

Determining the Condition of the Click-Out
Optical Connector
You can perform a procedure to help you determine if there is a problem

with the internal connector or only with the replaceable Click-Out
connector.

To determine if the Click-Out connector needs to be replaced:

1. Remove the Click-Out connector from the unit (see the corresponding
procedure in Replacing the Click-Out Optical Connector on page 210).

2. C(lean and inspect the optical port and the optical connector that
connects inside the unit.

Optical port

Retaining screw

Optical connector that connects inside
the unit
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3.

Maintenance
Determining the Condition of the Click-Out Optical Connector

If the port or the connector is damaged, replace the Click-Out
connector (see Replacing the Click-Out Optical Connector on
page 210).

OR

If the port and connector seem fine, continue with the remaining steps
of this procedure.

It is not necessary nor recommended to clean or inspect the internal
connector. However, if you still need to clean the internal connector,
you can do so from the Click-Out connector bay by using a 2.5 mm
pencil cleaner (see the corresponding procedure for more details)

Note: If you do not have a 2.5 mm pencil cleaner, you can use a dry lint-free
swab.

Internal optical port

ACTIVE

5. Place the Click-Out connector back in the unit (see the corresponding

procedure in Replacing the Click-Out Optical Connector on page 210).
Perform an optical output test again.

If the rating remains low (three stars or less), you could repeat the
steps above. If after a couple of tries the rating remains low, it probably
means that the internal connector needs to be replaced. In this case,
contact EXFO.
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Maintenance
Replacing the Click-Out Optical Connector

Replacing the Click-Out Optical Connector

Click-Out optical connectors are designed so tthat you can replace them
should you need a different connector type (APC or UPC), or if it becomes

damaged with time. You can purchase new Click-Out connectors from
EXFO.

If your unit is not equipped with a Click-Out optical connector and the
connector has to be replaced, you need to contact EXFO.

To remove the Click-Out optical connector:

1. Turn off the unit (shutdown).
Disconnect the fiber and USB cable from the unit, if applicable.
Position the unit so that you can see its Click-Out connector and easily

access it., then loosen the retaining screw on it.

Click-Out retaining screw
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Maintenance
Replacing the Click-Out Optical Connector

4. Pull the Click-Out connector out of the unit.
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Maintenance
Replacing the Click-Out Optical Connector

To replace (or reinstall) the Click-Out optical connector:
1. Position the new Click-Out connector vertically so that the retaining

screw is toward the middle of the module and that the optical port is
pointing upwards.

Optical port

Retaining screw

Optical connector that connects inside
the unit

2. Remove the dust cap protecting the optical connector (which should
be pointing downwards), being careful not to touch the optical
connector.

3. Inspect the optical connector (from which you have just removed the
dust cap), and clean it if necessary.

OTDR
Page 212

www.tehencom.com



Maintenance
Replacing the Click-Out Optical Connector

4. Slide the Click-Out connector into the unit until it clicks into place.

Click-Out connector’s
retaining screw

There should be no gap between the edges of the Click-Out connector
and its bay when it is inserted properly.

5. Tighten the retaining screw to hold the connector in place.

6. Inspect and clean the optical port if necessary.

7. Turn on the unit.

8. Perform an optical output verification to ensure that the new Click-Out

connector is installed properly and that the unit takes into account the
right connector type.

Note: If the optical output verification detects issues, see the step about how to
clean the internal connector in Determining the Condition of the Click-Out
Optical Connector on page 208.

Your unit is ready to use.
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Maintenance
Recalibrating the Unit

Recalibrating the Unit

Note:

EXFO manufacturing and service center calibrations are based on the
ISO/IEC 17025 standard (General Requirernents for the Competence of
Testing and Calibration Laboratories). This standard states that calibration
documents must not contain a calibration interval and that the user is
responsible for determining the re-calibration date according to the actual
use of the instrument.

The validity of specifications depends on operating conditions. For
example, the calibration validity period can be longer or shorter depending
on the intensity of use, environmental conditions and unit maintenance, as
well as the specific requirements for your application. All of these elements
must be taken into consideration when determining the appropriate
calibration validity period of this particular EXFO unit.

Until you collect the required empirical data to support your own
calibration interval strategy, EXFO recommends that the next calibration
(due) date of an instrument be established according to the following
equation:

Next calibration date = Date of first usage + Recommended
calibration period (one year)

You can use the date of first usage only if the product was stored in proper
conditions (23 °C £ 5 °C (73,4 °F = 9 °F)). If it is not the case or if you do not
know the date of first usage, you can use the date at which you received the
product, as long as the product was sourced from an official EXFO
distribution channel.

Restriction:

Next calibration date < calibration date on certificate + recommended
calibration period (one year)+ maximum storage period (six months)
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Note:

Maintenance
Recycling and Disposal

Under normal use, the recommended calibration period for your OTDR is:
one year.

For newly delivered units, EXFO has determined that the maximum storage
period for this product is up to six months.

EXFO guarantees that proper storage at room temperature for up to the
maximum storage period between calibration and shipment will not affect
the performance of the test and measurement instruments and will not
reduce the recommended validity period before requiring a new
calibration.

To help you with calibration follow-up, EXFO provides a special calibration
label that complies with the ISO/IEC 17025 standard and indicates the unit
calibration date and provides space to indicate the due date.

To ensure that test and measurement instruments conform to the
published specifications, calibration must be carried out at the relevant
EXFO plant, or, depending on the product, at an EXFO service center, or at
one of EXFO’s certified service centers. All calibrations are performed
using standards traceable to national metrology institutes.

You may have purchased a FlexCare plan that covers calibrations. See the
Service and Repairs section of this user documentation for more
information on how to contact the service centers and to see if your plan
qualifies.

Recycling and Disposal

dispose of your product (including electric and electronic
accessories) properly, in accordance with local regulations. Do

E This symbol on the product means that you should recycle or
not dispose of it in ordinary garbage receptacles.

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

Solving Common Problems

The table below presents common problems and their solutions.

Problem

Cause

Solution

The application displays
a message indicating
that a “Non-resolved
fiber end” event has
been found.

The fiber under test is
too long.

Ensure that the fiber under test is
shorter than the maximum length the
OTDR can measure.

The application displays
a message indicating
that a “live fiber error”
occurred and the fiber
was not connected to
the SM Live port.

Light has been
detected on the OTDR
port during the
acquisition or while
you were monitoring a
fiber in real-time
mode.

Disconnect the fiber from the OTDR
port. Press OK to close the message.

Start another acquisition without any
fiber connected to the OTDR. The
message about live fiber error should
not appear and the OTDR trace
should look “normal”.

If you still see the message about live
fiber error even if no fiber is
connected to the OTDR, contact
EXFO.

Never connect a live fiber to the
OTDR port without a proper setup.
Any incoming optical power ranging
from -65 dBm to —40 dBm will affect
the OTDR acquisition. The way the
acquisition will be affected depends
on the selected pulse width.

Any incoming signal greater than

— 20 dBm could damage your OTDR
module permanently. For live-fiber
testing, refer to the SM Live port
specifications for the characteristics
of the built-in filter.
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Troubleshooting
Solving Common Problems

Problem

Cause

Solution

The application displays
a message indicating
that a “live fiber error”
occurred and the fiber
was connected to the
SM Live port.

The level of integrated
power in the filter
bandwidth of the SM
Live port is too high. A
transmission
wavelength from the
network could be too
close to the SM Live
wavelength.

Disconnect the fiber from the OTDR
port. Press OK to close the message.

Start another acquisition without any
fiber connected to the OTDR. The
message about live fiber error should
not appear and the OTDR trace
should look “normal”.

If you still see the message about live
fiber error even if no fiber is
connected to the OTDR, contact
EXFO.

Singlemode live-fiber testing requires
that the integrated power in the test
channel (corresponding to the filter
bandwidth of the SM Live port) be as
low as possible. Any incoming optical
power ranging from —65 dBm to

— 40 dBm will affect the OTDR
acquisition. The way the acquisition
will be affected depends on the
selected pulse width. Higher power
levels will prevent acquisition from
running. Verify network compatibility
with the SM Live wavelength. Ensure
that the network is not transmitting
wavelengths greater than 1600 nm.
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Troubleshooting
Viewing Online Documentation

Viewing Online Documentation

An online version of the OTDR user guide is available at all times from the
application.

To access online help:
At the bottom of the Main Menu, tap .

Contacting the Technical Support Group

To obtain after-sales service or technical support for this product, contact
EXFO at one of the following numbers. The Technical Support Group is
available to take your calls from Monday to Friday, 8:00 a.m. to 7:00 p.m.
(Eastern Time in North America).

Technical Support Group

400 Godin Avenue 1 866 683-0155 (USA and Canada)
Quebec (Quebec) GIM 2K2 Tel.: 1 418 683-5498
CANADA Fax: 1418 683-9224

support@exfo.com

For detailed information about technical support, and for a list of other
worldwide locations, visit the EXFO Web site at www.exfo.com.

If you have comments or suggestions about this user documentation, you
can send them to customer.feedback.manual@exfo.com.

To accelerate the process, please have information such as the name and
the serial number (see the product identification label), as well as a
description of your problem, close at hand.
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Troubleshooting
Viewing Information About Your OTDR

Viewing Information About Your OTDR

You can view information about your OTDR such as the version number
and contact information for technical support in the About window.

To view OTDR informatio:
From the main window, tap .

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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16 Warranty

General Information

EXFO Inc. (EXFO) warrants this equipment against defects in material and
workmanship for a period of one year from the date of original shipment.
EXFO also warrants that this equipment will meet applicable specifications
under normal use.

During the warranty period, EXFO will, at its discretion, repair, replace,

or issue credit for any defective product, as well as verify and adjust the
product free of charge should the equipment need to be repaired or if the
original calibration is erroneous. If the equipment is sent back for
verification of calibration during the warranty period and found to meet all
published specifications, EXFO will charge standard calibration fees.

IMPORTANT
The warranty can become null and void if:

» unit has been tampered with, repaired, or worked upon by
unauthorized individuals or non-EXFO personnel.

» warranty sticker has been removed.

» case screws, other than those specified in this guide, have been
removed.

» case has been opened, other than as explained in this guide.
» unit serial number has been altered, erased, or removed.

» unit has been misused, neglected, or damaged by accident.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES EXPRESSED,
IMPLIED, OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL EXFO BE LIABLE FOR
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.
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Gray Market and Gray Market Products

Gray Market and Gray Market Products

Gray market is a market where products are traded through distribution
channels that are legal but remain unofficial, unauthorized, or unintended
by the original manufacturer. Intermediaries using such channels to
distribute products are considered to be part of the gray market (hereafter
unauthorized intermediary).

EXFO considers that a product originates from the gray market (hereafter
gray market product) in the following situations:

» A product is sold by an unauthorized intermediary.

» A product is designed and destined for a particular market and sold on
a second market.

» A product is resold, despite being reported lost or stolen.

When products are purchased on the gray market, rather than through an
authorized EXFO distribution channel, EXFO is unable to guarantee the
source and quality of those products nor the local safety regulations and
certifications (CE, UL, etc.).

EXFO will not honor warranty, install, maintain, repair, calibrate, provide
technical support nor make any support contracts available for gray market
products.

For complete information, refer to EXFO's policy regarding gray market
products at
www.exfo.com/en/how-to-buy/sales-terms-conditions/gray-market/
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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.

Exclusions

EXFO reserves the right to make changes in the design or construction of
any of its products at any time without incurring obligation to make any
changes whatsoever on units purchased. Accessories, including but not
limited to fuses, pilot lamps, batteries and universal interfaces (EUI) used
with EXFO products are not covered by this warranty.

This warranty excludes failure resulting from: improper use or installation,
normal wear and tear, accident, abuse, neglect, fire, water, lightning or
other acts of nature, causes external to the product or other factors beyond
the control of EXFO.

IMPORTANT

In the case of products equipped with optical connectors, EXFO will
charge a fee for replacing connectors that were damaged due to
misuse or bad cleaning.

Certification

EXFO certifies that this equipment met its published specifications at the
time of shipment from the factory.
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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 224). Support personnel will determine if
the equipment requires service, repair, or calibration.

2. If equipment must be returned to EXFO or an authorized service
center, support personnel will issue a Return Merchandise
Authorization (RMA) number and provide an address for return.

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

Pack the equipment in its original shipping material. Be sure to include
a statement or report fully detailing the defect and the conditions under
which it was observed.

5. Return the equipment, prepaid, to the address given to you by support
personnel. Be sure to write the RMA number on the shipping slip. EXFO
will refuse and return any package that does not bear an RMA number.

Note: A test setup fee will apply to any returned unit that, after test, is found to
meet the applicable specifications.

After repair, the equipment will be returned with a repair repotrt. 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 224).

OTDR
Page 223

www.tehencom.com



Warranty
EXFO Service Centers Worldwide

EXFO Service Centers Worldwide

If your product requires servicing, contact your nearest authorized service
center.

EXFO Headquarters Service Center

400 Godin Avenue 1 866 683-0155 (USA and Canada)
Quebec (Quebec) GIM 2K2 Tel.: 1 418 683-5498
CANADA Fax: 1418 683-9224

support@exfo.com

EXFO Europe Service Center

Winchester House, School Lane Tel.: +44 2380 246800
Chandlers Ford, Hampshire S053 4DG Fax: +44 2380 246801
ENGLAND support.europe@exfo.com

EXFO Telecom Equipment
(Shenzhen) Ltd.

3rd Floor, Building C, Tel: +86 (755) 2955 3100
FuNing Hi-Tech Industrial Park, No. 71-3, Fax: +86 (755) 2955 3101
Xintian Avenue, support.asia@exfo.com

Fuhai, Bao’An District,
Shenzhen, China, 518103

To view EXFO's network of partner-operated Certified Service Centers
nearest you, please consult EXFO's corporate website for the complete list
of service partners:
https://www.exfo.com/en/services/field-network-testing/
exfo-service-centers.
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A Description of Event Types

This section describes all types of events that may appear in the events
table generated by the application. Here is a guide to the descriptions:

>
>

Each type of event has its own symbol.

Each type of event is represented by a graph of a fiber trace, which
illustrates the power reflected back toward the source as a function of
distance.

An arrow points to the location of the event type in the trace.

Most graphs show one complete trace; that is, an entire acquisition
range.

Some graphs show only a portion of the entire range to view events of
interest more closely.
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Description of Event Types
Span Start

Span Start [:

The Span Start of a trace is the event that marks the beginning of the fiber
span. By default, the Span Start is placed on the first event of a tested fiber
(typically the first connector of the OTDR itself).

You can make another event the start of the span you want to focus your
analysis on. This will set the beginning of the events table at a specific
event along the trace.

Span End ]

The Span End of a trace is the event that marks the end of the fiber span. By
default, the Span End is placed on the last event of a tested fiber, and is
called the end-of-fiber event.

You can also make another event the end of the span you want to focus
your analysis on. This will set the end of the events table at a specific event
along the trace.

Short Fibers ]:

You can test short fibers with the application. You can even define a fiber
span for short fibers by placing the span start and the span end on the same
event.
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Description of Event Types
Continuous Fiber

Continuous Fiber ---

Refl
(dB)

asd
a4y

and

ected power

- Continuous
- fiber

Distance

+ + t + + t + + +
2 4 [ & 10 12 14 1% 15 20 (km)

This event indicates that the selected acquisition range was shorter than
the fiber length.

» The fiber end was not detected because the analysis process ended
before reaching the end of the fiber.

» The acquisition distance range should therefore be increased to a
value greater than the fiber length.

» There is no loss or reflectance specified for continuous fiber events.
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Description of Event Types
End of Analysis

End of Analysis —

Reflected power

(dB)

a2l .

Distance

+ + + + + + + + + +
2 4 6 & 10 12 1 1 18 o (km)

This event indicates that the pulse width used did not provide enough
dynamic range to get to the end of the fiber.

» The analysis ended before reaching the end of the fiber because the
signal-to-noise ratio was too low.

» The pulse width should therefore be increased so the signal reaches
the end of the fiber with a sufficient signal-to-noise ratio.

» There is no loss or reflectance specified for end-of-analysis events.
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Description of Event Types
Non-Reflective Event

Non-Reflective Event

Reflected power
(dB)

284

244

- Non-reflective
. event

B N I R
LLinear downward slope —J:

2o

sl . 'duetoRayleigh T R,
‘backscatter . . . . M
o 4 0 T
. : : : ; ; ; ; . Distance
L] 2I -1‘. é Ia 1:3 1‘2 1:1 1‘5 1‘3 2‘0 (km)

This event is characterized by a sudden decrease in the Rayleigh

backscatter signal level. It appears as a discontinuity in the downward
slope of the trace signal.

» This event is often caused by splices, macrobends, or microbends in
the fiber.

» Aloss value is specified for non-reflective events. There is no
reflectance specified for this type of event.

» If you set thresholds, the application indicates a non-reflective fault in
the events table, whenever a value exceeds the loss threshold.
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Description of Event Types
Reflective Event

Reflective Event L

power (dB)

- B
ad .

2

'Clipped level

Reflective events

Distance

2 4 [ & 10 1z i 1 13 20 (km)

Reflective events appear as spikes in the fiber trace. They are caused by an
abrupt discontinuity in the index of refraction.

>

>

Reflective events cause a significant portion of the energy initially
launched into the fiber to be reflected back toward the source.

Reflective events may indicate the presence of connectors,
mechanical splices, or even poor-quality fusion splices or cracks.

Normally, loss and reflectance values are specified for reflective
events.

When the reflective spike reaches the maximum level, its top may be
clipped due to the saturation of the detector. As a result, the dead zone
(minimum distance for making a detection or attenuation
measurement between this event and a second nearby) may be
increased.

If you set thresholds, the application indicates a reflective fault in the
events table, whenever a value exceeds reflectance or connector loss
thresholds.
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Description of Event Types

Positive Event

Positive Event

Reflected power

(dB)

24 +

224
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This event indicates a splice with an apparent gain, due to the junction of
two fiber sections having different fiber backscatter characteristics

(backscatter and backscatter capture coefficients).
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Description of Event Types
Launch Level

Launch Level —

Reflected power

o :

(dB)
a8 Coe e
1 . LaunchTevel . : Lo
event position ' l¢—Second event : :
Launch' . . .
level Lo

Linear area
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This event indicates the level of the signal launched into the fiber.
» The figure above shows how the launch level is measured.

A straight line is plotted using least-square approximation to fit all trace
points in the linear area between the first and second detected events.

The straight line is projected toward the Y-axis (dB) until it crosses the
axis.

The crossing point indicates the launch level.

» << << inthe events table indicates that the launch level is too low.
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Fiber Section
Fiber Section —
Reflected power
(dB)
18 S
241 .
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This symbol denotes a fiber section with no event.

» The sum of all fiber sections contained in an entire fiber trace equals
the total fiber length. Detected events are distinct even if they cover
more than one point on the trace.

» Aloss value is specified for fiber section events. No reflectance is
specified for this type of event.

» The attenuation (dB/distance in kilometers) is obtained by dividing the
loss by the fiber section length.
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Description of Event Types

Merged Event
Merged Event :
Reflected power
(dB)
23]
244
L e [ P
- Reflective events
16 . . .
. ... . _.Total loss (A.dB) ...
T SSsme
‘ PointB oo oot :
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This symbol denotes an event combined with one or more other events. It
also indicates the total loss produced by the merged events following it in
the events table.

» A Merged Event is composed of subevents. Only the Merged Event is
attributed a number in the events table, not the subevents composing
it, if they are displayed.

» Reflective events may indicate the presence of connectors, mechanical
splices, or poor-quality fusion splices or cracks.

» Non-reflective events may indicate the presence of splices, splitters or
bendings.

» Areflectance value is specified for all merged events and indicates the
maximum reflectance for the merged event. A reflectance value is also
displayed for each reflective subevent composing the Merged Event.
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Description of Event Types
Merged Event

The total loss (A dB) produced by the events is measured by plotting
two straight lines.

K2
%

K2
o

The first line is plotted by fitting, through least-square
approximation, trace points in the linear area preceding the first
event.

The second line is plotted by fitting, through least-square
approximation, trace points in the linear area following the second
event. If there were more than two merged events, this line would
be plotted in the linear area following the last merged event. This
line is then projected toward the first merged event.

The total loss (A dB) equals the power difference between the
point where the first event begins (point A) and the point on the
projected straight line located just below the first event (point B).

No loss value can be specified for the subevents.
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Description of Event Types
Merged Event

Pass/Fail Tests

As an example about pass/fail tests, let us consider the situation below:

Merged event
Merged sub-events:

2 reflective losses

1 non-reflective loss

Thresholds:

Event loss Reflective loss: 0.5 dB
Non-reflective Loss: 0.2 dB

For a merged event, it is possible to determine the global event loss, but not
the contribution of each sub-event. This is why the pass/fail test may
sometimes lead to “false positive” or “false negative” results.

When evaluating event status against thresholds, we are faced with two
possible conditions:

» All event types are tested (reflective, non-reflective)

» Only some event types are selected (for example, you could decide not
to test reflective loss)

The third case would be to test none of the event types, which means the
same as not wanting to know the status of the events.
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Description of Event Types
Merged Event

All Event Types Are Tested

In the first case, where all event types are tested, the pass/fail conditions
are as follows:

» If the event loss is less than or equal to the smallest threshold value,
then the event status is Pass.

» Ifthe event loss is greater than the sum of the number of sub-events of
a type, multiplied by the threshold value for this event type, then the
event status is Fail.

» If the event loss is “in between”, since it is not possible to know exactly
the weight of a sub-event in the merged event, the global event is
considered to have a status of Pass.

Pass/Fail Analysis 01 Fail Level
Pass =S(Nyyo X Thg)
0-2 7 = (2x0.5) + (1x0.2)
=1.2
Pass

1.2
I l Fail

If the merged event loss is smaller than or equal to 1.2, then the status is
Pass. Otherwise, it is Fail.
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Description of Event Types
Merged Event

Not All Event Types Are Tested

In this situation, the only thing that we can clearly know is when the loss
has a Pass status. If the global event loss is less than or equal to the
smallest threshold value (a value that is tested, of course), we are sure that
the merged event status is Pass. Otherwise, we cannot know, so the status
of the event is Unknown.

In our example, if we suppose that you chose not to test non-reflective
losses, then the analysis would be done as shown below:

0=
Pass

0.5 —

12 = Unknown
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Description of Event Types
Merged Event

Effect of Event Status in the Global Trace Status

>
>

A trace status is, by default, set to Unknown.

If a trace is set to Fail once, it remains with that status (it cannot be set
back to Pass or Unknown).

Whenever an event status is Fail, so is the trace status.

If an event status is Pass, the trace status can change from Unknown to
Fass.

If an event status is Unknown, the trace status remains the same. In
other words, the event, in this case, has no influence on the trace
status.

To avoid Unknown statuses, do not unselect loss thresholds individually.
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Description of Event Types
Echo

ECho "l'lr

Reflected power
(dB)

zad

244

~0OTDR connector’

T Second connector

.l R —End connector

+

' 'Lig'htv;/ave travel

f mm MEHEWE , gf‘ﬂ Distance
I 20 (km)

T T T T T T
2 4 & & 10 12 14 16 13

This symbol indicates that a reflective event has been detected after the
end of the fiber.

» In the example above, the launched pulse travels up to the end
connector and is reflected back toward the OTDR. Then, it reaches the
second connector and is reflected again toward the end connector. It is
then reflected back to the OTDR.

» The application interprets this new reflection as an echo because of its
characteristics (reflectance and particular position with respect to
other reflections).

» The distance between the second connector reflection and the end
connector reflection is equal to the distance between the end
connector reflection and the echo.

» There is no loss specified for echo events.
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Description of Event Types
Reflective Event (Possible Echo)

Reflective Event (Possible Echo) #.

Reflected power
(dB)
OTDR connector

Second connector

+|le~Third connector

. ' lng\iReﬂMi&\/ehi (possible echo)

o i i I : : ; ; , : . Distance
' ' ' ' ' ' ' ! ' Y (km)

0 15 5.0 45 6.0 15 an 0.5 120 13.5 15.0

This symbol indicates a reflective event that can be a real reflection or an
echo produced by another stronger reflection located closer to the source.

» In the example above, the launched pulse hits the third connector, is
reflected back to the OTDR and reflected again into the fiber. It then
reaches the third connector a second time and is reflected once more
to the OTDR.

The application would therefore detect a reflective event located at
twice the distance of the third connector. Since this event is almost null
(no loss), and since its distance is a multiple of the third connector
distance, the application would interpret it as a possible echo.

» Areflectance value is specified for reflective events (possible echo).

OTDR
Page 241

www.tehencom.com



Description of Event Types
Coupler

Coupler <

This symbol indicates that the event is a coupler port.

A coupler port is an optical fiber device with one or more input fibers and
one or several output fibers. This device is associated with a minimum loss
value; for example, a 1 1x2 coupler has a loss of 3 dB. The coupler port is
also used to represent wavelength filters such as MUX, DEMUX and ODAM.

Any event can be set as a coupler port in the application. However, once an
event is set as a coupler port, its loss threshold cannot be applied anymore,
but its loss is taken into account in the total loss value.

If you are using a CWDM or DWDM OTDR, the OTDR analysis automatically
sets the span start and span end events as coupler ports if their losses are
greater than 1.2 dB.
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CHINESE REGULATION ON RESTRICTION OF HAZARDOUS SUBSTANCES (RoHS)

PEIRT Y IR e

NAMES AND CONTENTS OF THE TOXIC OR HAZARDOUS SUBSTANCES OR ELEMENTS
CONTAINED IN THIS EXFO PRODUCT
AETEA EXFO 7 i A B FWI BT R AR & &

Part Name Lead Mercury Cadmium Hexavalent Polybrominated Polybrominated
AR Chromium biphenyls diphenyl ethers
By 7K it} N EZLI/ES EAL e ]
(Pb) (Hg) (Cd (Cr(VI) (PBB) (PBDE)
Enclosure
= o 0] o (0] (0] (6}

=
Electronic and
electrical
sub-assembly X o X 0 X X
EBFMEBSAN
Optical
sul:\—assemblya X o) o) o) o) o)
Hp 2
Mechanical
sub—assemblya o o 0 o 0o o
MU E S @

Note:
parss
This table is prepared in accordance with the provisions of SJ/T 11364.
AFRARYE SI/T 11364 HIHLE Gl .
O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the
limit requirement of GB/T 26572.
0: FoRZA FWRAE LA A B AR & BETE GB/T 26572 hRifEHLE HI IR ZRKLIT .
X: indicates that said hazardous substance contained in at least one of the homogeneous materials used for this part
is above the limit requirement of GB/T 26572. Due to the limitations in current technologies, parts with the “X”
mark cannot eliminate hazardous substances.
X: RN HEWE DRI — S B R B B Y GB/T 26572 bRvHEAILE ¥ PR K
Frid “X” BOBRLE, B BRI A BREOAR KRR T BRI T To 4 SR 3 4 /) R4
a. If applicable.
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MARKING REQUIREMENTS
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Product Environmental protection use period (years) Logo
e BRI LRI (4D PR
This EXFO product 10 b
A EXFO 7= i ‘lﬂj
Battery® 5 D
M \Sj
. If applicable.
LUESEER




\ www.EXFO.com - info@EXFO.com
CORPORATE HEADQUARTERS 400 Godin Avenue Quebec (Quebec) G1M 2K2 CANADA
Tel.: 1418 683-0211 - Fax: 1418 683-2170
TOLL-FREE (USA and Canada) 1800 663-3936
© 2025 EXFO Inc. All rights reserved.

Printed in Canada (2024-12)

il
28
;

www.tehencom.com



	1 Introducing the OTDR
	4 Working With the DWDM OTDR Module
	Main Features

	5 Working With the CWDM OTDR Module
	Main Features

	6 Testing Fibers
	7 Customizing Your OTDR
	Setting Event Table and Graph Display Parameters

	8 Analyzing Traces and Events
	10 Managing Trace Files from the OTDR Test Application
	11 Creating and Generating Reports
	Adding Information to the Test Results

	A Description of Event Types



