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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, ANRITSU
CORPORATION uses the following safety symbols to indicate safety-related information. Ensure
that you clearly understand the meanings of the symbols BEFORE using the equipment. Some or
all of the following symbols may be used on all Anritsu equipment. In addition, there may be other
labels attached to products that are not shown in the diagrams in this manual.

Symbols used in manual

DANGER This indicates a very dangerous procedure that could result in
A serious injury or death if not performed properly.

WARN I NG This indicates a hazardous procedure that could result in serious
A injury or death if not performed properly.

CAUTION This indicates a hazardous procedure or danger that could result in
A minor to moderate injury, or loss related to equipment malfunction,

if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to
provide information about safety items and operation precautions. Ensure that you clearly
understand the meanings of the symbols and take the necessary precautions BEFORE using the
equipment.

This indicates a prohibited operation. The prohibited operation is
indicated symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated
symbolically in or near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

é% E These indicate that the marked part should be recycled.
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Copyright © 2018-2025, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written
permission of the publisher.

The operational instructions of this manual may be changed without prior notice.
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Replacing Battery

Battery Disposal

For Safety
A DANGER

When replacing the battery, use the specified battery and
insert it with the correct polarity. If the wrong battery is used,
or if the battery is inserted with reversed polarity, there is a
risk of explosion causing severe injury or death.

DO NOT expose batteries to heat or fire. This is dangerous
and can result in explosions or fire. Heating batteries may
cause them to leak or explode.

/N WARNING

ALWAYS refer to the operation manual when working near
locations at which the alert mark shown on the left is
attached. If the advice in the operation manual is not
followed, there is a risk of personal injury or reduced
equipment performance. The alert mark shown on the left
may also be used with other marks and descriptions to
indicate other dangers.

Overvoltage Category

This equipment complies with overvoltage category Il defined
in IEC 61010. DO NOT connect this equipment to the power
supply of overvoltage category Il or IV.
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Repair

For Safety
A\ WARNING

A WARNING

NO OPERATOR SERVICE-

ABLE PARTS INSIDE.
REFER SERVICING TO
QUALIFIED PERSONNEL.
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Laser radiation warning

- NEVER look directly into the cable connector on the
equipment nor into the end of a cable connected to the
equipment. There is a risk of injury if laser radiation enters
the eye.

- The Laser Safety label is attached to the equipment for
safety use as indicated in "Laser Safety" later in this
section.

Only qualified service personnel with a knowledge of electrical
fire and shock hazards should service this equipment. This
equipment cannot be repaired by the operator. DO NOT
attempt to remove the equipment covers or unit covers or to
disassemble internal components. There are high-voltage
parts in this equipment presenting a risk of severe injury or
fatal electric shock to untrained personnel. In addition, there is
a risk of damage to precision components.

The performance-guarantee seal verifies the integrity of the
equipment. To ensure the continued integrity of the equipment,
only Anritsu service personnel, or service personnel of an
Anritsu sales representative, should break this seal to repair
or calibrate the equipment. Be careful not to break the seal
by opening the equipment or unit covers. If the
performance-guarantee seal is broken by you or a third party,
the performance of the equipment cannot be guaranteed.
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Battery Fluid

LCD

For Safety
A\ WARNING

e DO NOT short the battery terminals and never attempt to

disassemble the battery or dispose of it in a fire. If the battery
is damaged by any of these actions, the battery fluid may leak.
This fluid is poisonous.

DO NOT touch the battery fluid, ingest it, or get in your eyes.
If it is accidentally ingested, spit it out immediately, rinse your
mouth with water and seek medical help. If it enters your
eyes accidentally, do not rub your eyes, rinse them with
clean running water and seek medical help. If the liquid gets
on your skin or clothes, wash it off carefully and thoroughly
with clean water.

This equipment uses a Liquid Crystal Display (LCD). DO NOT
subject the equipment to excessive force or drop it. If the LCD
is subjected to strong mechanical shock, it may break and
liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is
ingested accidentally, spit it out immediately, rinse your
mouth with water and seek medical help. If it enters your
eyes accidentally, do not rub your eyes, rinse them with
clean running water and seek medical help. If the liquid gets
on your skin or clothes, wash it off carefully and thoroughly
with soap and water.




Laser Safety

For Safety

Class 1 and 3R indicate the danger degree of the laser radiation
specified below according to IEC 60825-1:2014.

Class 1: Lasers that are safe under reasonably foreseeable
conditions of operation, including the use of optical
instruments for intrabeam viewing.

Class 3R: Lasers that emit in the wavelength range from 302.5
to 10° nm where direct intrabeam viewing is
potentially hazardous but the risk is lower than for
Class 3B lasers.

A\ CAUTION

Use of controls or adjustments or performance of procedures
other than those specified herein may result in hazardous
radiation exposure.
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For Safety

Laser Safety Before using this instrument, always ensure that the warning
light is lit when the optical output switch is turned on.
If this warning light does not turn on, the equipment may be
faulty and for safety reasons should be returned to an Anritsu
service center or representative for repair.
The laser in this equipment is classified as Class 1 or 3R
according to the IEC 60825-1:2014 standard.
Table 1 Laser Safety Classifications Based on IEC 60825-1:2014
. Incorporated
Max. Optical PUIS?S\)//VIdth Emitted Beam Laser Laser
Model Name | Class | Output . Wavelength|Divergence|Specification
.| Repetition Aperture
Power (W) Rate (nm) (deg) (refer to
Table 2)
MT9085A-053 20 x 1076 Figure 1,
1 0.15 10.038 1310 11.5 a) 1]
MT9085B-053 05« 10 - ]
5 x10° igure 1,
MT9085C-053 1 0.15 10.039 1550 11.5 c) 9[1]
20 x 1078 Figure 1,
MT9085B-055 1 0.15 10.038 1310 11.5 a) 1]
0.5x 10 Figure 1,
1 0.15 10.039 1550 11.5 c) [1]
0.5x 10 Figure 1,
1 0.15 10.039 1650 11.5 e) 2]
20 x 1076 Figure 1,
MT9085B-056 1 0.15 10.038 1310 11.5 a) 1]
0.5x 107¢ Figure 1,
1 0.15 10.039 1490 11.5 b) [1]
0.5x 107¢ Figure 1,
1 0.15 10.039 1550 11.5 c) [1]
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For Safety

Table 1 Laser Safety Classifications Based on IEC 60825-1:2014 (Cont’d)
Incorpora
OMﬁz:al Pulse Emitted Beam | ted Laser
P Width (s)/ Diverge | Specificat Laser
Model Name | Class | Output o Wavelen .
Repetitio nce ion Aperture
Power gth (nm)
(W)* n Rate (deg) (refer to
Table 2)
20 x 1078 Figure 1,
MT9085A-057 | 1 0.15 10.038 1310 11.5 a) [1]
0.5x 108 Figure 1,
MT9085B-057 | 1 0.15 10.039 1550 11.5 c) [1]
0.5x 108 Figure 1,
MT9085C-057 | 1 0.15 10.039 1625 11.5 d) [1]
20 x 1078 Figure 1,
MT9085B-058 | 1 0.15 10.038 1310 11.5 a) [1]
0.5x 1078 Figure 1,
1 0.15 10.039 1490 11.5 b) [1]
0.5x 1078 Figure 1,
1 0.15 10.039 1550 11.5 c) [1]
0.5x 107° Figure 1,
1 0.15 10.039 1625 11.5 d) [1]
MT9085A-063 20 x 1078 Figure 1,
mToossB-063| ' | %1% | jpo03s | 1310 | TS a) 1]
0.5x 1078 Figure 1,
1 0.15 10.039 1550 11.5 c) [1]
0.5x 107° Figure 1,
1 0.15 10.039 850 36.9 f) 2]
4 %108 Figure 1,
1 0.15 10.037 1300 36.9 g) 2]
MT9085A-002
MT90858-002| 3R | 0.003 cw 650 11.5 h) F'gt‘g]e 1
MT9085C-002

*

. Indicates the possible optical output power when each and
every reasonably foreseeable single-fault condition is included.
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For Safety

Table 2 Incorporated Laser Specification

neorporsted | oG Fower | P52 WA O | conain | Diergence
(W)™ (nm) (deg) ?
a) <03 20 x 107%/0.038 1310 11.5
b) <03 0.5 x 107%/0.039 1490 11.5
c) <03 0.5 x 1075/0.039 1550 11.5
d) <03 0.5 x 1075/0.039 1625 11.5
e) <0.3 0.5 x 1075/0.039 1650 11.5
f) <03 0.5 x 1075/0.039 850 36.9
9) <0.3 4 x 107%/0.037 1300 36.9
h) <0.003 cw 650 11.5

*1:  Maximum output power
something breaks down.

*2:  This product incorporates a laser diode module with optical

fiber output.

is the estimated value when
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For Safety

Table 3 Labels on Product

Type Label Affixed to: Model Name
. AN\ IEC 60825-1:2014 .
Explanation CLASS 1 LASER PRODUCT Figure 2, A All models
IEC 60825-1:2014
VISIBLE LASER RADIATION MT9085A-002
; AVOID DIRECT EYE EXPOSURE ;
Explanation K %UTWTPOWER) (PULsCE \R/uwom M@Q’gkﬁgsm) Figure 2, B | MT9085B-002
m tonm
CLASS 3R LASER PRODUCT MT9085C-002
This product Complies with 21 CFR
e 1040.10 and 1040.11 except for conformance .
Certification Wit IECG0825-1 Ed3, s describedin | T /9Ur€ 2, C | Allmodels
Laser Notice No. 56, dated May 8, 2019.
ACCESS Master
Identification | [NAMSASRRERRAAPIRab N | Figure 2 D | All models
MANUFACTURED BY: ATP
20
MT9085A-002
Warning é Figure 2, E | MT9085B-002
MT9085C-002
|_ MT9085A-002
Aperture aser Figure 3, F | MT9085B-002
aperture

MT9085C-002




For Safety

Laser Radiation Markings
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Figure 1 Locations of Laser Beam Apertures
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Figure 2 Locations of Affixed Labels




For Safety

Figure 3 Locations of Affixed Labels




Replacing Memory
Back-up Battery

Use in a Residential
Environment

Use in Corrosive
Atmospheres

For Safety
A CAUTION

This equipment uses a Poly-carbon monofluoride lithium battery
to backup the memory. This battery must be replaced by service
personnel when it has reached the end of its useful life; contact
the Anritsu sales section or your nearest representative.

Note: The battery used in this equipment has a maximum useful
life of 7 years. It should be replaced before this period has
elapsed.

The life of the battery will vary depending on the length of

equipment usage and the operating environment.

The following conditions may be observed if the battery has

expired.

® When power to the equipment is supplied, the time display
may no longer match the actual time.

e Parameter and data settings may not be retained when the
power to the equipment is cut.

This equipment is designed for an industrial environment.

In a residential environment, this equipment may cause radio
interference in which case the user may be required to take
adequate measures.

Exposure to corrosive gases such as hydrogen sulfide,
sulfurous acid, and hydrogen chloride will cause faults and
failures.

Note that some organic solvents release corrosive gases.
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Equipment Certificate

ANRITSU CORPORATION certifies that this equipment was tested
before shipment using calibrated measuring instruments with direct
traceability to public testing organizations recognized by national
research laboratories, including the National Institute of Advanced
Industrial Science and Technology, and the National Institute of
Information and Communications Technology, and was found to
meet the published specifications.

Anritsu Warranty

ANRITSU CORPORATION will repair this equipment free-of-charge
if a malfunction occurs within one year after shipment due to a
manufacturing fault, and software bug fixes will be performed in
accordance with the separate Software End-User License
Agreement, provide, however, that ANRITSU CORPORATION will
deem this warranty void when:

® The fault is outside the scope of the warranty conditions
separately described in the operation manual.

® The fault is due to mishandling, misuse, or unauthorized
modification or repair of the equipment by the customer.

® The fault is due to severe usage clearly exceeding normal usage.

® The fault is due to improper or insufficient maintenance by the
customer.

® The fault is due to natural disaster, including fire, wind or flood,
earthquake, lightning strike, or volcanic ash, etc.

® The fault is due to damage caused by acts of destruction,
including civil disturbance, riot, or war, etc.

® The fault is due to explosion, accident, or breakdown of any other
machinery, facility, or plant, etc.

® The fault is due to use of non-specified peripheral or applied
equipment or parts, or consumables, etc.

e The fault is due to use of a non-specified power supply or in a
non-specified installation location.

e The fault is due to use in unusual environmentso),

® The fault is due to activities or ingress of living organisms, such
as insects, spiders, fungus, pollen, or seeds.



In addition, this warranty is valid only for the original equipment
purchaser. It is not transferable if the equipment is resold.

ANRITSU CORPORATION shall assume no liability for damage or
financial loss of the customer due to the use of or a failure to use this
equipment, unless the damage or loss is caused due to ANRITSU
CORPORATION's intentional or gross negligence.

Note:
For the purpose of this Warranty, "unusual environments" means
use:

In places of direct sunlight

In dusty places

In liquids, such as water, oil, or organic solvents, and medical
fluids, or places where these liquids may adhere

In salty air or in place chemically active gases (sulfur dioxide,
hydrogen sulfide, chlorine, ammonia, nitrogen dioxide, or
hydrogen chloride etc.) are present

In places where high-intensity static electric charges or
electromagnetic fields are present

In places where abnormal power voltages (high or low) or
instantaneous power failures occur

In places where condensation occurs

In the presence of lubricating oil mists

In places at an altitude of more than 2,000 m

In the presence of frequent vibration or mechanical shock, such
as in cars, ships, or airplanes

ANRITSU CORPORATION Contact

In the event of this equipment malfunctions, please contact an
Anritsu Service and Sales office. Contact information can be found
on the Anritsu website.
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Notes On Export Management

e We assume no responsibility if this product and the attached power cord
are re-exported and used without our approval since they may not
comply with the safety standards, etc., of specific countries.

e This product and its manuals may require an Export License/Approval
by the Government of the product's country of origin for re-export from
your country.

Before re-exporting the product or manuals, please contact us to
confirm whether they are export-controlled items or not.

For more details, visit
https://www.anritsu.com/support/export-procedures.

When you dispose of the products or manuals subject to export control,
they must be physically destroyed or shredded so as not to be
unlawfully used for military purpose.

Caution for Transportation

This equipment uses the lithium-ion battery (100 Wh or less per battery).

When transporting this equipment by air (in a plane), follow the IATA
Dangerous Goods Regulations (IATA DGR) established by the
International Air Transport Association (IATA) and instructions from each
airline company.

When transporting this equipment by sea (in a ship), follow the
International Maritime Dangerous Goods Code (IMDG CODE)
established by the International Maritime Organization (IMO).

Reuse parts

Anritsu group promotes recycling activities in order to reuse available
resources and save energy. This product may use recycled parts

(mechanical components) that conform to Anritsu’s quality standards.



https://www.anritsu.com/support/export-procedures

Lifetime of Parts

The life span of certain parts used in this instrument is determined by the
operating time or the power-on time. Due consideration should be given to
the life spans of these parts when performing continuous operation over an
extended period. These parts must be replaced at the customer's expense
even if within the guaranteed period described in Warranty at the beginning
of this manual.
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Crossed-out Wheeled Bin Symbol

Equipment marked with the Crossed-out Wheeled Bin Symbol
complies with council directive 2012/19/EU (the “WEEE Directive”) in
European Union.

For Products placed on the EU market after August 13, 2005, please
contact your local Anritsu representative at the end of the product's
useful life to arrange disposal in accordance with your initial contract
and the local law.



Software End-User License Agreement (EULA)

Please carefully read and accept this Software End-User License Agreement (hereafter
this EULA) before using (includes executing, copying, installing, registering, etc.) this
Software (includes programs, databases, scenarios, etc., used to operate, set, etc., Anritsu
electronic equipment, etc.). By using this Software, you shall be deemed to have agreed to
be bound by the terms of this EULA, and ANRITSU CORPORATION (hereafter Anritsu)
hereby grants you the right to use this Software with the Anritsu specified equipment
(hereafter Equipment) for the purposes set out in this EULA.

Article 1. Grant of License and
Limitations

Article 3. Limitation of Liability
1. If a fault (bug) is discovered in this

1. You may not sell, transfer, rent, lease,
lend, disclose, sublicense, or otherwise
distribute this Software to third
parties, whether or not paid therefor.

2. You may make one copy of this
Software for backup purposes only.

3. You are not permitted to reverse
engineer, disassemble, decompile,
modify or create derivative works of
this Software.

4. This EULA allows you to install one
copy of this Software on one piece of

Equipment.

Article 2. Disclaimers

To the extent not prohibited by law, in
no event shall Anritsu be liable for
direct, or any incidental, special,
indirect or consequential damages
whatsoever, including, without
limitation, damages for loss of profits,
loss of data, business interruption or
any other commercial damages or
losses, and damages claimed by third
parties, arising out of or related to
your use or inability to use this
Software, unless the damages are
caused due to Anritsu’s intentional or

gross negligence.

Software, making this Software unable
to operate as described in the
operation manual or specifications
even though you have used this
Software as described in the manual,
Anritsu shall at its own discretion, fix
the bug, or replace the software, or
suggest a workaround, free-of-charge,
provided, however, that the faults
caused by the following items and any
of your lost or damaged data
whatsoever shall be excluded from
repair and the warranty.

1) If this Software is deemed to be
used for purposes not described
in the operation manual or
specifications.

ii) If this Software has been used in
conjunction with other
non-Anritsu-approved software.

iii) If this Software or the Equipment
has been modified, repaired, or
otherwise altered without
Anritsu's prior approval.

iv) For any other reasons out of
Anritsu's direct control and
responsibility, such as but not

limited to, natural disasters,
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software virus infections, or any
devices other than this
Equipment, etc.
Expenses incurred for transport, hotel,
daily allowance, etc., for on-site repairs
or replacement by Anritsu engineers
necessitated by the above faults shall
be borne by you.
The warranty period for faults listed in
Section 1 of this Article shall be either
6 months from the date of purchase of
this Software or 30 days after the date
of repair or replacement, whichever is

longer.

Article 4. Export Restrictions

XX

You shall not use or otherwise export
or re-export directly or indirectly this
Software except as authorized by the
laws and regulations of Japan and the
United States, etc. In particular, this
Software shall not be exported or
re-exported (a) into any Japan or US
embargoed countries or (b) to anyone
restricted by the Japanese export
control regulations, or the US
Treasury Department's list of Specially
Designated Nationals or the US
Department of Commerce Denied
Persons List or Entity List. In using
this Software, you warrant that you
are not located in any such embargoed
countries or on any such lists. You also
agree that you will not use or
otherwise export or re-export this
Software for any purposes prohibited
by the Japanese and US laws and
regulations, including, without
limitation, the development, design
and manufacture or production of

missiles or nuclear, chemical or

biological weapons of mass destruction,

and conventional weapons.

Article 5. Change of Terms

Anritsu may change without your
approval the terms of this EULA if the
changes are for the benefit of general
customers, or are reasonable in light of
the purpose of this EULA and
circumstances of the changes. At the
time of change, Anritsu will inform you
of those changes and its effective date,
as a general rule 45 days, in advance
on its website, or in writing or by

e-mail.

Article 6. Termination
1. Anritsu may terminate this EULA

immediately if you violate any
conditions described herein. This
EULA shall also be terminated
immediately by Anritsu if there is any
good reason that it is deemed difficult
to continue this EULA, such as your
violation of Anritsu copyrights, patents,
etc. or any laws and ordinances, or if it
turns out that you belong to an
antisocial organization or has a
socially inappropriate relationship

with members of such organization.

2. You and Anritsu may terminate this

EULA by a written notice to the other
party 30 days in advance.

Article 7. Damages

If Anritsu suffers any damages or loss,
financial or otherwise, due to your
violation of the terms of this EULA,
Anritsu shall have the right to seek

proportional damages from you.

Article 8. Responsibility after

Termination
Upon termination of this EULA in



accordance with Article 6, you shall
cease all uses of this Software
immediately and shall as directed by
Anritsu either destroy or return this
Software and any backup copies, full
or partial, to Anritsu.

Article 9. Negotiation for Dispute

Resolution

If matters of interpretational dispute
or items not covered under this EULA
arise, they shall be resolved by
negotiations in good faith between you
and Anritsu.

Article 10. Governing Law and Court

of Jurisdiction

This EULA shall be governed by and
interpreted in accordance with the
laws of Japan without regard to the
principles of the conflict of laws thereof,
and any disputes arising from or in
relation to this EULA that cannot be
resolved by negotiation described in
Article 9 shall be subject to and be
settled by the exclusive agreed
jurisdiction of the Tokyo District Court
of Japan.

Revision History:
February 29th, 2020
December 17th, 2021
March 11th, 2024
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Cautions Against Computer Virus Infection

Copying files and data

Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.

All other required files should be transferred by means of USB flash
drive or CompactFlash media after undergoing a thorough virus
check.

Adding software

Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

Network connections

Ensure that the network has sufficient anti-virus security protection in
place.




CE Conformity Marking

Anritsu affixes the CE conformity marking on the following products
in accordance with the Decision 768/2008/EC to indicate that they
conform to the EMC, LVD, and RoHS directive of the European
Union (EU).

CE marking

1. Product Model
Model: MT9085A ACCESS Master Standard Dynamic
Range
MT9085B ACCESS Master Enhanced Dynamic
Range
MT9085C ACCESS Master High Performance
Dynamic Range

2. Applied Directive
EMC: Directive 2014/30/EU
LVD: Directive 2014/35/EU
RoHS: Directive 2011/65/EU, (EU) 2015/863

3. Applied Standards
e EMC: Emission: EN 61326-1: 2013 (Class A)
Immunity:  EN 61326-1: 2013 (Table 2)

Performance Criteria*®
ESD) B
EMF)
Burst)
Surge)

IEC 61000-4-2
IEC 61000-4-3
IEC 61000-4-4
IEC 61000-4-5
IEC 61000-4-6 (CRF)

IEC 61000-4-8 (RPFMF)
IEC 61000-4-11 (V dip/short) B,C

> > ww >
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*: Performance Criteria

A: The equipment shall continue to operate as intended
during and after the test. No degradation of performance or
loss of function is allowed below a performance level
specified by the manufacturer, when the equipment is used
as intended.

The performance level may be replaced by a permissible
loss of performance. If the minimum performance level or
the permissible performance loss is not specified by the
manufacturer, either of these may be derived from the
product description and documentation and what the user
may reasonably expect from the equipment if used as
intended.

B: The equipment shall continue to operate as intended after
the test. No degradation of performance or loss of function
is allowed below a performance level specified by the
manufacturer, when the equipment is used as intended.
The performance level may be replaced by a permissible
loss of performance. During the test, degradation of
performance is however allowed. No change of actual
operating state or stored data is allowed. If the minimum
performance level or the permissible performance loss is
not specified by the manufacturer, either of these may be
derived from the product description and documentation
and what the user may reasonably expect from the
equipment if used as intended.

C: Temporary loss of function is allowed, provided the
function is self-recoverable or can be restored by the
operation of the controls.

Harmonic current emissions:
EN 61000-3-2: 2014 (Class A equipment)
No limits apply to this equipment with an active
input power under 75 W.
e LVD: EN 61010-1: 2010 +A1:2019 (Pollution Degree 2)
¢ RoHS: ENIEC 63000:2018 (Category 9)
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If the third digit of the serial number is "7", the product
complies with Directive 2011/65/EU as amended by (EU)
2015/863.
(Pb,Cd,Cr6+,Hg,PBB,PBDE,DEHP,BBP,DBP,DIBP)

If the third digit of the serial number is "6", the product
complies with Directive 2011/65/EU.
(Pb,Cd,Cr6+,Hg,PBB,PBDE)

Thlird digit
SN 6260000000
ANRITSU CORP. MADE IN JAPAN

6260000000

Serial number example

4. Contact
Name: Anritsu GmbH
Address, city: Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Munchen,
Country: Germany
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UKCA Marking

Anritsu affixes the UKCA marking on the following products in
accordance with the guidance to indicate that they conform to the
EMC, LVD, and RoHS regulations in the United Kingdom.

UKCA marking

UK
CA

Model: MT9085A ACCESS Master Standard Dynamic
Range
MT9085B ACCESS Master Enhanced Dynamic
Range
MT9085C ACCESS Master High Performance
Dynamic Range

2. Applied Regulations
EMC:  S.I.2016 No. 1091
LVD:  S.I.2016 No. 1101
RoHS:  S.I. 2012 No. 3032

3. Applied Standards
¢ EMC: Emission: EN 61326-1: 2013 (Class A)
Immunity: EN 61326-1: 2013 (Table 2)
eLVD: EN61010-1: 2010 +A1:2019 (Pollution Degree 2)
e RoHS: EN IEC 63000: 2018 (Category 9)

4. Contact
Name: ANRITSU EMEA Ltd.
Address, city: 200 Capability Green, Luton
Bedfordshire, LU1 3LU
Country: United Kingdom



RCM Conformity Marking

Anritsu affixes the RCM mark on the following products in

accordance with the regulation to indicate that they conform to the
EMC framework of Australia/New Zealand.

RCM marking

1. Product Model
Model: MT9085A ACCESS Master Standard Dynamic
Range
MT9085B ACCESS Master Enhanced Dynamic
Range
MT9085C ACCESS Master High Performance
Dynamic Range

2. Applied Standards
EMC: Emission: EN 61326-1: 2013 (Class A equipment)
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About This Manual

The operation manuals for the MT9085 Series ACCESS Master
consist of separate documents for the main unit, remote control,

and quick guide. This document explains how to operate the
MT9085 Series ACCESS Master (hereinafter, ACCESS Master).
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Chapter 1 Quick Start

This chapter contains the introduction and startup-procedure of
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Chapter 1 Quick Start

1.1 Introduction

1.1.1  Function

The ACCESS Master reduces the measurement time to install or
maintain optical fiber by high performance hardware and

easy-to-use software.

Znritsu

Figure 1.1-1 ACCESS Master

The ACCESS Master provides functions that are necessary to
diagnose optical fiber failures. The ACCESS Master includes the
optical power meter (OPM) and optical light source (OLS)
functions for optical measurement tests in addition to the optical
time domain reflectometer (OTDR) (Standard) function. The
visual fault locator (VFL) can be installed as an option. The VFL
visually displays the locations of bending or folded parts of the
fiber in dead band of optical pulse tests.

To remotely control the ACCESS Master, connect a USB Wi-Fi

dongle or a USB-Ethernet converter.

To load measurement result files to Windows PCs, Android and
other devices, via Bluetooth, connect a USB Bluetooth dongle to
the ACCESS Master.




1.1 Introduction

1.1.2 Configuration

The following table lists the standard configuration of the

ACCESS Master.
Table 1.1.2-1 Standard Configuration F'»)
=1
Item Model or Name Q’t CET'
Ordering No. y w
Main | MT9085A | ACCESS Master Standard 1 51
frame Dynamic Range

MT9085B ACCESS Master Enhanced
Dynamic Range

MT9085C ACCESS Master High
Performance Dynamic Range

Access Power Cord 1
ories Z0921A Battery Pack 1
Z1625A AC Adapter 1
Z1991A ACCESS Master Operation 1

Manual CD
W3974AE MT9085 Series Quick Guide 1

Replaceable Connector

The quantity varies depending on the option configuration.
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1.1.3 Options
Option name format

The option number is indicated by three digits.
MT9085A- x x x

Number indicating function.

Anritsu management code.

0: Installed at time of shipping

1: Retro-fitted option.
Must be returned to Anritsu (Japan) when
installing.

2: Retro-fitted option.
Must be returned to an Anritsu Service and
Sales office when installing.

3: User-installable option.

The numbers of the options added are indicated on the label on
the back panel.

Table 1.1.3-1 Wavelength Options

FI\:I:;?e Option Name

MT9085A | 053 SMF 1.31/1.55um OTDR

057 SMF 1.31/1.55/1.625um OTDR

063 MMF 0.85/1.3pym & SMF 1.31/1.55um OTDR
MT9085B | 053 SMF 1.31/1.55um OTDR

055 SMF 1.31/1.55/1.65um OTDR

056 SMF 1.31/1.49/1.55um OTDR

057 SMF 1.31/1.55/1.625um OTDR

058 SMF 1.31/1.49/1.55/1.625um OTDR

063 MMF 0.85/1.3pm & SMF 1.31/1.55um OTDR
MT9085C | 053 SMF 1.31/1.55um OTDR

057 SMF 1.31/1.55/1.625um OTDR




1.1 Introduction

Table 1.1.3-2 Optical Connector Options*" *2

F“:I:rirrl‘e Option Name
MT9085A | 025 FC-APC Connector key width 2.0mm
MT9085B | nog SC-APC Connector
MT9085C 037 FC Connector
038 ST Connector
039 DIN 47256 Connector
040 SC Connector
*1:  One of them must be selected.
*2: Two identical connectors are installed for a wavelength
option with two ports. However, if Option 025 or 026 is
selected with Option 063, the same connector as Option 037
or 040 is installed to the MMF port.
Table 1.1.3-3 Additional Options
FIY,I:xe Option Name
MT9085A | 002 Visual Fault Locator
MT9085B | go4 SMF Optical Power Meter
MT9085C 005 SMF High Power Optical Power Meter
007 SMF/MMF Optical Power Meter
010 Protector*
110 Protector retrofit*

*;

Including a protective cover and shoulder belt.

relg Jomd
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1.1.4 Optional Accessories

Table 1.1.4-1 Optional Accessories

Model Name

B0582A Soft carrying case

B0583A Hard transit case

B0549 Hard transit case

G0306C Video Inspection Probe

J0057 Optical Adapter FC Type

J0617B Replaceable optical connector(FC-PC)

J0618D Replaceable optical connector(ST)

JO618E Replaceable optical connector(DIN)

JO618F Replaceable optical connector(HMS-10/A)

J0619B Replaceable optical connector(SC)

J06350 Optical fiber cable for SM fiber with FC-PC
connectors on both ends
Specify A or B or C to select the length of optical
fiber cable. (SM, FC-PC connectors on both
ends)(A: 1 m, B: 2m, C: 3m)

J1295 Car Plug Cord

J1530A | SC Plug In Converter (UPC(P)-APC(J))

J1531A | SC Plug In Converter (APC(P)-UPC(J))

J1532A FC Plug In Converter (UPC(P)-APC(J))

J1533A | FC Plug In Converter (APC(P)-UPC(J))

J1534A LC-SC Plug-in Converter (for SM, SC(P)-LC(J))

J1535A | LC-SC Plug-in Converter (for MM, SC(P)-LC(J))

Z0914A Ferrule cleaner

Z0915A | Replacement reel for ferrule cleaner (6 pcs)

Z0921A Battery Pack

Z1625A AC adapter
(100 to 240Vac, 50/60Hz, 12Vdc, 5A, with ferrite
core)

Z1632A Battery Charger




1.2 Power Up the Unit

1.2 Power Up the Unit

The ACCESS Master can be powered externally by using the AC
adapter (refer to 2.3.1 “AC Adaptor” for details), or internally by
using the rechargeable lithium-ion battery pack (refer to 2.2.1
“Installing a Battery Pack” for details).

Note:

Use the AC adapter supplied by Anritsu with the ACCESS
Master. Use of another charger/adapter may result in
damage to the ACCESS Master and/or the battery pack.

1.21 Start Up Sequence

1. Press Power key. The unit performs a self-test during which
the MT9085 logo appears briefly.

}1e)g Jomp

2. When the self-test is complete, the unit proceeds to the Top
Menu screen.

3.  Touch the desired test application button.

2020-May-26 14:51

Figure 1.2.1-1 Top Menu Screen

Note:

The selections available on the Top Menu will vary with the
option configuration of the given ACCESS Master.

1-7
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1.2.2 OTDR (Standard)

The Optical Time Domain Reflectometer (hereafter, OTDR)
function provides the capability for measuring connection loss,
fiber loss, and distance of an optical fiber. You can locate defects
and faults, and determine the amount of signal loss at any point
in an optical fiber. The Analysis function automatically detects
event positions such as splice points with loss exceeding the preset
threshold or return loss, and lists the data in an event table.

OTDR (Standard) MANUAL1310nm_0002.50R 2018-0ct-9 13:49

dB  10.0 dB/div

A:  0.3362 km 2-Pt Loss WL : 1310 nm SM I0R : 1.457300
B: 0.6725km 5.692 DR :1km RES: 0.2m
A>B: 0.3362km | Reflect * #* PW: 10 ns [HR] AVG: 10 5 (16384)

Figure 1.2.2-1 OTDR (Standard) Trace Screen

For further details on the OTDR (Standard), refer to Chapter 4
“OTDR (Standard)”.

Remote-controlled measurement is possible in the OTDR
(Standard) mode.

For details of remote control operations, refer to the M7T9085
Series ACCESS Master SCPI Remote Control Operation Manual.
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1.2.3 Fiber Visualizer

Fiber Visualizer provides an easy method to determine the
end/fault location of a fiber.

Press the to start a test. The test proceeds through the
following steps:

e Performs a connection check
e Runs the test
e Reports the test results

relg Jomd

Fiber Visualizer NearFar13100ther.0001.SOR 2018-0ct-10 15:53

WL : 1310 nm SM DR : 0.5 Km PW : 3 ns [HR] 3 AVG: 16 s (12288)
sort, M ! 0.3922 km
(A ] (5] . Events: 3
0.0000  0.0000 (km)
1
lw.
oo
(dB)

Start 0.017 cO% Fiber End

"Reflect (dB) Span (km)
55.566  0.1886

Wavelength (nm) 1310 Pa

Total Loss (dB) -1.727 ‘/ o
ORL (dB) PASS

Figure 1.2.3-1 Fiber Visualizer Screen

For further details on the Fiber Visualizer, refer to Chapter 5
“Fiber Visualizer”.
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1.2.4 OTDR (Construction)

OTDR (Construction) simplifies and automates the testing
required when installing fiber. OTDR (Construction) is used when
many fibers in a cable need to be tested and documented before
deployment.

Depending on the setup selections made for Construction mode

testing, you can:

e Step through the test process and save the results without
reviewing the trace data.

Or

e Setup the application so that it displays a Summary screen
allowing review of the test data before proceeding to the next
test.

OTDR (Construction) 2018-Jul-4 13:24
Dist(km Type Loss{dB Reflect(dB dB./km __ Cum. Loss(dB A

i

SUMMARY

End/Fault Distance:  0.0208 km

Prior Event: ke

Total Loss: 0.146 dB

A:  0.0208km 2-PtLoss Total Events: 1
B: 0.0857 km 4,066 Fiber Length: 0.0208 km
A->B: 00648km | Reflect -20.335S Total Loss: 0.146 dB

Figure 1.2.4-1 OTDR (Construction) Analysis Screen

For further details on the OTDR (Construction), refer to Chapter
6 “OTDR (Construction)”.

1-10
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1.2.5 Cable Certification

In the Cable Certification screen, you can use the test function
that judges whether laid fibers comply with de jure standards,

ISO/TIEC or JIS. This screen can be used to manage the number of

fibers under test and measurement items as a project, and display 'S:D
. . . . fd o
the test results by cable ID in a list, which is used to create a test %
report. 0))
A
&
Cable Certification 2020-Jun-2 14:04 g8 ?'_
Project ProjectChannelFG_AUTO
Tests performed 4/4
OTDR
Applicable Standards 1S0 /IEC 11801-3:2017
Fiber Category om3
Cable ID
Location A
Location B
Wavelength 1310 /1550 nm
vIP
Applicable Standards
Test Profile
Probe Model

Figure 1.2.5-1 Cable Certification Screen

Test Result 2020-Jun-17 11:21
Project ProjectChannelFG_AUTO
Operator lIsHIDA
[untested [ o] Pass [ aldFail [ o
cable ID OT?:/'B;"P Result A
2 SIS -7 - Fail

A%

Figure 1.2.5-2 Test/Result Screen of Cable Certification

For further details on the Cable Certification, refer to Chapter 7

“Cable Certification”.

1-11
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1.2.6 Loss Test Set

Loss Test Set mode is made available by equipping an ACCESS
Master with one of the optional Power Meters (Option 004, 005, or

007). Then combining a power meter and a light source allows

fiber loss measurement.

The optical power measurement range varies depending on the

specific optional power meter with which the ACCESS Master is

equipped

Table 1.2.6-1 Optical Power Measurement Range

Option

Measurement Range

004

—50 to +23 dBm (CW light, 1550 nm)
—53 to +20 dBm (Modulated light, 1550 nm)

005

—43 to +30 dBm (CW light, 1550 nm)
—46 to +27 dBm (Modulated light, 1550 nm)

007

—67 to +6 dBm (CW light, 1310 nm)

—70 to +3 dBm (Modulated light, 1310 nm)
—60 to +3 dBm (CW light, 850 nm)

—63 to 0 dBm (Modulated light, 850 nm)

An ACCESS Master without Power Meter options does not display
optical loss measurement buttons on the top menu screen.

Loss Test Set

2018-Jul-24 19:08

Light Source
Wavelength

o Off M—

Light Source

Power Meter
Wavelength

Reference

Threshold

nder
L

off
Power

gth

Loss

Power Meter

Nane Wavelength

None

Input Output B

Set Zero

Anritsu

Loss Table

Figure 1.2.6-1 Loss Test Set Screen

For further details on the Loss Test Set, refer to Chapter 9 “Loss

Test Set”.
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1.2.7 Power Meter

The Power Meter function provides the capability for measuring
optical power levels. By measuring the power level on the fiber

under test, you can easily decide whether the fault point is on the

fiber or on the network. tg
fd o

. Q

e
Power Meter Power 6]

-+

<]

H

=

Wavelength 1310 nm
? Under

Loss

[

Threshold None

Anritsu

Figure 1.2.7-1 Power Meter Screen

For further details on the Power Meter, refer to Chapter 10
"Power Meter and Optical Light Source”.

1-13
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1.2.8 Light Source

The Light Source function provides a light source for use with
fiber identification equipment (fiber identifiers). The light source
can be set to output at the following modulation rates: CW
(continuous wave) 270 Hz, 1 kHz, or 2 kHz.

Light Source 2018-Aug-3 00:21

Figure 1.2.8-1 Light Source

For further details on the Light Source refer to 10.6 “Light
Source”.

1-14
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1.2.9 VFL

The Visual Fault Locate (hereafter, VFL) option provides a visual
method of fiber and fault identification. The VFL works by means
of a red laser diode which is visible to the human eye. Bends
and/or breaks in the fiber under test are identified by the visible
red glow at the event. This provides a method of locating faults
within the short-distance zone (dead zone) that the OTDR cannot
inspect, as well as a means of fiber identification.

}1e)g Jomp

Top Menu 2020-Jun-18 13:35

QTDR (Standard)

Yisual Fault Locate

= -I//.’/l'/‘"’—:‘, %

Figure 1.2.9-1 Visual Fault Locate Dialog Box

For further details on the VFL, refer to 10.7 “VFL”.
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1.2.10 VIP

The Video Inspection Probe (VIP) is used to inspect fiber optic
terminations. Replacing ferule adapters enables inspecting fiber
optic terminations inside the receptacle, which eliminates the
need to disassemble hardware devices prior to inspection.

The VIP option consists of the following:

e Video Inspection Probe (VIP)

e Ferule adapter

e Software CD

VIP (vip_11032015_0003.VIPI) 2022-Jan-24 13:49 =8

Zone Dia.{u) Defects Count Scratch Count

Probe Model

Core 25 PASS 0 PASS
IBEEL 115 PASS 2 PASS

135 PASS 0 PASS
Tip Type Gontact 250 FAIL 1 PASS

FBET-U12M

Test Profile

SM UPC >45
IEC 61300-3-35

Auto Analyze
on

Auto File
on

- 100% Loaded

Press START for Live image

Figure 1.2.10-1 VIP Screen

Images captured with the VIP can be saved as PNG or VIPI files
which can be recalled for viewing on the ACCESS Master. Also
captured images can be analyzed on ACCESS Master or using the
VIP Analysis software on a PC.

Note:
The Software CD contains the VIP Analysis software which
is for PC use only. See the software’s help set for details on

its use.

For further details on the VIP, refer to Chapter 11 “VIP”.
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1.2.11 Scenario Manager Lite

The Scenario Manager Lite is an application to execute previously
defined programs.

A scenario file can be edited by the text editor (such as Memo pad &
of Windows). It can be also edited by the MX100003A g'
MT1000A/MT1100A Scenario Edit Environment Kit (version ;
2.0.0.51 or later). &
H
iy

Scenario Manager Lite Scenario_KANSHI_TEST7.acm 2018-May-19 14:18

[Command  [Response  [Resut  [Filename

*ESE 1 0, "No Error" PASS A

SOURce:WAVYelength 1310 0, "No Error" PASS

INITiate 0, "No Error" PASS

*QPC 0, "No Error" PASS

*ESR? 1 PASS

SENS:TRAC:READY? 1 PASS

TRAC:LOAD:SOR? PASS INIT_OPG1310.50r

INSTrument:NSELect 1 0, "No Error" PASS

INSTrument:STATe 1 0, "No Error" PASS

*ESE? 1 PASS

*ESR? 0 PASS

*|DN? ANRITSU, MT9085B-06~ | PASS

*0QPC? 1 PASS

*SRE? 0 PASS

*STB? 1] PASS [

*TST? 0 PASS

INSTrument:NSELect 2

INSTrument:STATe 1

SUNITSM

SOURce:WAYelength 1550 v

Figure 1.2.11-1 Example of Scenario Execution

By executing a scenario in which test procedure is written, even
users who are not familiar with the devices can avoid operation
mistakes and perform tests easily.

For details of the Scenario Manager Lite, refer to Chapter 14
“Scenario Manager Lite”.
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Chapter 2 Before Use

This chapter explains the panels of the ACCESS Master and the

preparations before use.

2.1
22

2.3

24
25
2.6

2.7

2.8

Front Panel ... 2-2
Back Panel.........cooo e 2-4
2.2.1 |Installing a Battery Pack........................ 2-5
2.2.2 Important Information about the Battery

Pack ... 2-6
2.2.3 Checking the Remaining Battery............ 2-8
o] o = 1= OSSN 2-12
2.3.1 AC Adaptor ......ccccoveiiiiieeeeee 2-13
Connecting Fiber to a Measurement Port......... 2-15
Cautions on Handling Optical Fiber Cables......2-17
Changing the Optical Adapter..........cc...ccouuunee. 2-19
2.6.1 Measurement Ports and Optical Power

Meter Option 004..........cccvvveeeeeeeeinee 2-19
2.6.2 Optical Power Meter Option 005 and

007 e 2-20
Connecting Peripheral Devices ............cccoc...... 2-21
271 USBPOrt (PC) ..cocoveeeeiiiieeeiieee e 2-22
2.7.2 USB Port (General) .......cccoovveeeiininennns 2-22
2.7.3 USB Port (VIP)..cooeeeeieeeeeeeeeeieeee 2-25
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2.1 Front Panel

The front panel contains the touch panel, power key, and ACCESS
Master control keys.

Anritsu

(10] (9] (8] (7] [6]

Figure 2.1-1 Front Panel

[1] Rotary knob

Turning the rotary knob has the same effect as pressing
( AJLV Jor [ < J[ > ]. (The effect depends on
the displayed screen.)

Pressing the rotary knob has the same effect as .

[2] key

This key is used for the followings:
e Close the setting screen.
e Cancel the input.

[3] Arrow key set
The arrow key set consists of the up, down, left, and right

keys. This document uses as the up and
down keys and as the left and right keys.

[4] key

This key is used for the followings:
e Open the setting screen.
e Save the input.
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-

" Realtime |

[11]

LED indicator
This LED blinks when the ACCESS Master is emitting
laser light.

key

Starts a Real Time measurement.

key

Starts an Average measurement.

Top Menu key

Opens the Top Menu (Figure 3.1.3-1). For details, refer to
3.1.3 “Top Menu”.

os) ax0Jog

Shortcut keys
Some keys may not work depending on the displayed
screen.

VFL: This key is used to operate the Visual Fault
Locator, and available when the Visual Fault
Locate (VFL) option is installed. Refer to 10.7 “VFL”.

Save: Opens the Save screen.
Refer to 3.5.7 “Saving File”.

Load: Opens the Load screen.
Refer to 3.5.1 “Loading File”.

Screenshot: Saves the screenshot to a file.
Refer to 3.4 “Saving a Screen Image to a File”.

Setup: Opens the General screen.
Refer to 3.3 “System Setups”.

Brightness: Adjusts the brightness of the screen backlight.
Refer to 3.2 “Adjusting the Backlight”.

Power key
Powers on and off the ACCESS Master and indicates the
ACCESS Master states by the color and status of its lamp.

Q) Off: Power off

Q) Green: Power on (Active)
d) Orange flash: Charging
(') Orange: Standby

Touch panel
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2.2 Back Panel

The back panel of the ACCESS Master contains the tilt bail,
battery compartment, and compliance and warning labels. The
model name and serial number labels are also located on the back

panel.

(3]

Figure 2.2-1 Back Panel

[1] Compliance and Warning [3] Tilt bail
labels
[2] Model name and Serial [4] Battery compartment

number labels
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2.21 Installing a Battery Pack

This section explains how to install the battery pack to the
ACCESS Master and remove it.

Tilt bail

o
&
o
H
(¢”)
c
)]
(¢”)

[2] Battery Compartment Cover

Figure 2.2.1-1 Installing the Battery Pack

<Installing the battery pack>
(1]  Lift the tilt bail.

[2] Detach the battery compartment cover.

[3] Insert the battery pack into the ACCESS Master with the
indicator facing out.

[4] Reattach the battery compartment cover. Fit the tabs into
the slots shown in Figure 2.2.1-1 (picture), and then insert

the battery compartment cover.

/\ CAUTION

Securely attach and close the battery compartment
cover. Otherwise, the battery pack may fall out,
resulting in injury to the user and/or damage to the
battery pack.




Chapter 2 Before Use

2.2.2

<Removing the battery pack>

1.
2.

Detach the battery compartment cover.

Remove the battery pack.

/A CAUTION

Always power down the ACCESS Master before
removing the battery pack. Failure to do so can cause
damage to the battery pack and ACCESS Master.

Important Information about the Battery Pack

If you use a battery pack that has not been charged a sufficient
number of times, the charging rate may not reach 100% even
after completion of charging.

The battery pack must not be charged for more than 24 hours.
Overcharging the battery pack may shorten its life. (The AC
charger/adapter must not be left connected for a long time with
the battery pack plugged into the ACCESS Master.)

The battery pack is a consumable item, although it can be
charged/discharged about 300 to 500 times. If the actual
available time shortens suddenly even after the battery pack
has been charged, the battery pack’s life may have expired.
Replace it with a new one in this case.

It is advisable to discharge the battery pack on occasion in
order to enhance its performance and extend its life.

If the battery pack is stored at an excessively high or low
temperature, its performance and life will degrade. When the
ambient temperature rises, battery pack discharge speeds up.
For the specifications, refer to “Appendix A Specifications”.

A fully charged battery pack will be completely discharged in
several months if left as is.

If the battery pack has been discharged fully, its smart memory
capabilities will be lost. In this case, the remaining battery
indication and other information may be displayed inaccurately,
or the pack may be unable to be charged normally.

If not using for a long period of time, remove the battery pack
from the ACCESS Master.
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/\ CAUTION

Charge the battery pack only with the AC
charger/adapter furnished by Anritsu for the
ACCESS Master. If using a different AC
charger/adapter, the battery pack may malfunction
or cause a fire.

Do not short-circuit the terminals of the battery pack.
If you do so, the battery pack may malfunction or
cause a fire.

Do not drop or attempt to disassemble the battery
pack. If you do so, the battery pack may malfunction
or cause a fire.

Do not use the battery pack for other than the
intended purpose. If you do so, the battery pack
may malfunction or cause a fire.

Be sure to recycle or dispose of the battery pack
correctly. Do not discard the battery pack in the
garbage or burn it. If you do so, fire or explosion
may occur.

os) ax0Jog
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2.2.3 Checking the Remaining Battery
The remaining battery can be checked from either the indicator on

the battery pack or by checking the on-screen Battery Status area
on the ACCESS Master.

Checking the LED indicator on the battery pack
Press the TEST button shown in Figure 2.2.3-1, and you can check
the remaining battery by the number of illuminated LEDs.

Charge indicator

Battery pack

Figure 2.2.3-1 Remaining Battery

Table 2.2.3-1 LED State and Remaining Battery

LED state Remaining battery (guide)

0 to 5%

5 to 25% (The LED flashes at 5 to 10%)

25 to 50%

50 to 75%

;
100 =
75 1R
50 Il
25 Il

75 to 100%

|
25 I

4

q
100 I
75 I
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Checking the on-screen battery status area

Battery Estimated

indicator available time Remaining battery

52% B

2018-Oct-9 13:57 S 10:31h  50% 3

2018-0ct-8
Local Time 13:57

Time difference from UTC +7.0 Hours
General

Date display Format Year-Month-Day

Auto Launch None Password
Settings
Color Theme Marine blue

os) ax0Jog

Calibration Date

Background color and Trace color White - Red .
Settings

Language English

Figure 2.2.3-2 Checking the Remaining Battery

You can also check the remaining battery by viewing the battery
indicator located in the upper right of the screen. If the entire
battery indicator is colored green, the battery has been fully
charged (100%). As the battery is discharged, the green field
lessens.

Remaining battery

100% 50% 0%

I B e

Figure 2.2.3-3 Battery Indicator Display Examples

The remaining battery is expressed numerically to the right of the
battery indicator. This field displays the remaining battery in
percent (%) and the estimated available time (h) forecast from the
average power consumption over the previous 1 minute period.
It is recommended to charge the battery when the remaining
battery falls below 30%.
Notes:
e Initial charging:
The battery will normally be partially or fully
discharged on delivery. It is recommended to charge the

battery immediately after delivery and unpacking.

e Battery indicator:
The remaining battery and estimated available time

2-9
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values cannot be guaranteed. The estimated available
time may differ from the actual available time,
depending on the battery pack or the condition of the
ACCESS Master. Remember that these values should be
considered as guidelines only. Even if the remaining
battery is 1% or more, the ACCESS Master may power
off.

When the remaining battery falls below 10%:

the battery indicator flashes.

If you attempt to perform the following three operations
in this state, the following message appears: “Battery is
running low. Please connect the AC adapter.”

e Format Internal Memory

e KErase Internal Memory

e Update firmware

In this case, use the AC adapter according to the
message. Charging of the battery pack starts when the
AC adapter is plugged in. Charging takes longer time if
the ACCESS Master remains powered on. Charging
ends in about 6 hours with the ACCESS Master powered
off.

When the remaining battery falls below 3%:

the warning buzzer sounds and the following message
appears: “Battery running low. Please connect the AC
adapter.”

Touching the screen or pressing any key causes the
buzzer to stop. To close the message, touch OK or press
(Enter] or ( ESC J. Also, if multiple files are being copied

or deleted, the processing is interrupted halfway.

When the remaining battery falls below 1%:
the following message appears: “Battery is empty.”
Then, the ACCESS Master automatically powers off. In

this case, in-process measurement is canceled.

When a battery pack temperature failure warning
occurs:

The battery pack provides an abnormal temperature
detection function. If an abnormal temperature is

detected when the battery pack is in use or charging, the

2-10



2.2 Back Panel

following message appears:

When battery charging was interrupted:

“Battery charge was terminated since the temperature
exceeded the limit (0 to 40 °C).”

When the above message is displayed, the charging is

interrupted. Charging will resume automatically when

the battery pack temperature returns to the normal

temperature.

When the battery pack is in use and not charging:

“Battery temperature exceeded the discharging

os) ax0Jog

temperature limit. The instrument will automatically
turn off after a minute.”
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2.3 Top Panel

The top panel of the ACCESS Master contains the measurement

ports to connect optical fibers and the USB ports to connect

peripherals. On the top panel, the DC power connector and

External Power and Battery Charging indicators are also located.

Figure 2.3-1 shows an example of a typical top panel.

(3] [4] [3]

(1] [2]

[6]

(7] [8] [9] [10]

Figure 2.3-1 Top Panel

Table 2.3-1 Explanation of Top Panel
No. Label Explanation
(1] | Opt*1 OPM Optical Power Meter (option)
(2] Battery Charging Battery Charging indicator
(3] External Power External Power indicator
(4] DC Input External power - DC Power
Connection
[5] | VFL VFL port (option)
[6] | OTDR/OLS @ Measurement port *2
[71 | OTDR/OLS @ Measurement port 1
[8] | USBVIP USB port (for VIP)
[9] | USBTo PC USB port (for PC)
[10] |USB USB port (General)

*1:

*2:

Option number is printed here.

Option 055 and 063 only
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2.3.1 AC Adaptor

<Charging the battery pack>
1. Power off the ACCESS Master.

2. Attach the jack from the AC adapter to the DC input located
on the top panel of the ACCESS Master.

3. Insert the plug from the AC line cord into an AC outlet;
high-speed changing starts. The External Power indicator
illuminates.

The Battery Charging indicator illuminates green while

os) ax0Jog

charging.

External Power indicator

4. Leave the AC adapter connected until the battery is fully
charged. Charging ends in about 6 hours and the Battery
Charging lamp goes off. The battery is, however charged 90%
or more after 5 hours.

5.  Disconnect the AC adapter from the ACCESS Master and

power outlet.

Notes on charging with the AC adapter/charger

e To charge the battery pack fully, keep the ACCESS Master at
an ambient temperature of 5 to 30°C and keep the power off
during the charging process. Although the battery pack can
even be charged leaving powered on, it may not be charged
fully. Also when charging is attempted at an ambient
temperature higher than the specified value, it may stop before
the pack is fully charged. This is because the temperature in
the battery pack may rise above the upper limit during
high-speed charging.

e If the battery pack has been over-discharged, high-speed
charging may not start until trickle charging has occurred for
several hours. If the Battery Charging lamp does not light up

2-13
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even if you connect the AC adapter, leave it as is for several
hours and remove the AC adapter once before reconnecting it.

e The charging rate may not reach 100% even if the battery pack
is fully charged. However, the battery is charged completely if
the charging rate reaches 90%.

/\ CAUTION

The battery pack must not be charged for more than 24
hours. Over-charging the battery pack may shorten its
life.
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2.4 Connecting Fiber to a Measurement Port

Measurement Ports

On the ACCESS Master, open the connector cover(s) of the
measurement port(s), and then connect the optical fiber(s) to be
measured. The measurement port to which a fiber is connected
depends on the test application and the wavelength to be

measured.

vs|
Table 2.4-1 ACCESS Master Models and Measurement Ports gh
Measurement Port :&}
Model OTDR/OPM/OLS VFL Option | ©
Port 1 Port 2 Port 3
MT9085A-053 1.31/1.55 um -
MT9085A-057 1.31/1.55/1.625 pm -
MT9085A-063 1.31/1.55 pm 0.85/1.3 pm*
MT9085B-053 1.31/1.55 pm -
MT9085B-055 1.31/1.55 pm 1.65 um
MT9085B-056 1.31/1.49/1.55 pm - 0.65 pm

MT9085B-057

1.31/1.55/1.625 um

MT9085B-058

1.31/1.49/1.55/1.625 pm

MT9085B-063

1.31/1.55 um

0.85/1.3 um*

MT9085C-053

1.31/1.55 um

MT9085C-057

1.31/1.55/1.625 um

*: No Optical Power Meter function provided.
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Port 1 Port 2 Port 3

Figure 2.4-1 Connecting the Optical Fibers

Make sure to clean the connector ferrule end surface before
connecting the optical fiber.

For how to clean the connector ferrule end surface, refer to 16.1,
“Optical Connector/Optical Adapter Cleaning”.
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2.5 Cautions on Handling Optical Fiber Cables

Optical fiber cables may degrade in performance or be damaged if

handled improperly.

Note the following points when handling them.

/\ CAUTION

Do not pull the cable when removing the
connector.

os) ax0Jog

Doing so may break the optical fiber inside the cable, or
remove the cable sheath from the optical connector.

/\ CAUTION

Do not excessively bend, fold, or pinch an
optical fiber cable.

Doing so may break the optical fiber inside the cable.
Keep the bend radius of an optical fiber cable at 30 mm
or more. If the radius is less, optical fiber cable loss will
increase.
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/\ CAUTION

Do not excessively pull on or twist an
optical fiber cable.

Also, do not hang anything by using a cable. Doing so
may break the optical fiber inside the cable.

/\ CAUTION

Be careful not to hit the end of an optical
connector against anything hard such as the
floor or a desk by dropping the optical fiber
cable.

Doing so may damage the connector end and increase
connection loss.

/A\ WARNING

Do not touch the end of a broken optical
fiber cable.

The broken optical fiber may pierce the skin, causing
injury.

/A\ CAUTION

Do not disassemble optical connectors.

Doing so may cause part to break or the performance to
degrade.
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2.6 Changing the Optical Adapter
2.6.1 Measurement Ports and Optical Power Meter Option 004

To change the optical connector, raise the lever to unlatch, then
pull out the optical connector.

Lever

o
&
o
H
(¢”)
c
)]
(¢”)

Figure 2.6.1-1 Replaceable Connector

The connector types are shown below for reference.

Inside of the
ACCESS Master

Figure 2.6.1-2 Connector Types

/A WARNING

Never look directly into the cable connectors on the
ACCESS Master or into the end face of the optical fiber
cable connected to the ACCESS Master. Exposure to
laser radiation can cause damage to your eyes.
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/\ CAUTION

Take care not to scratch the optical connectors or their
mating surfaces when replacing the optical connectors.

2.6.2 Optical Power Meter Option 005 and 007

To replace the optical connectors, rotate the connector adaptor
counterclockwise and detach.

e

Figure 2.6.2-1 Optical Connector Part

Connecor adaptor

The connector types are shown below for reference.

Inside of the
ACCESS Master

Figure 2.6.2-2 Connector Types

/A CAUTION

Take care not to scratch the optical connector or its
mating surface when replacing the optical connector.
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2.7 Connecting Peripheral Devices

The standard configuration of the ACCESS Master includes four
USB ports, which allows a USB flash drive, Ethernet converter,
and VIP to be connected.

(1] (2] [3] [4]
/

o
&
o
H
(¢”)
c
)]
(¢”)

Figure 2.7-1 USB Ports

[1] USB port (VIP)

[2] USB port (PC)

[3] USB port (General)
[4] USB port (General)

Note:
A USB hub cannot be used.
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2.7.1 USB Port (PC)

By connecting the USB To PC port of the ACCESS Master to a PC
with a USB cable, you can access the internal memory of the
ACCESS Master directly from the PC. While the PC and the
ACCESS Master are connected to with each other, the ACCESS
Master cannot access the internal memory.

This port conforms to the USB 1.1 standard.

/A CAUTION

Before disconnecting the USB cable between the
ACCESS Master and the PC, be sure to prepare the
computer so that the hardware can be removed.
Otherwise, the internal memory may be damaged.

2.7.2 USB Port (General)

This port is used to connect a USB flash drive.
This port conforms to the USB 1.1 and USB 2.0 standards.

USB flash drive

Use a USB flash drive conforming to the USB 1.1 or USB 2.0
standard. Note that not all commercially available USB flash
drives always work with this port due to compatibility issues.
USB flash drives with security measures such as encryption do

not work with this port.

/\ CAUTION

A mark during access is displayed on screen when
recalling, saving, copying, or deleting folders and/or
files. Do not remove USB flash drive while accessing it.
USB flash drive or files may be damaged.
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USB keyboard

Use a USB keyboard conforming to the USB 1.1 or USB 2.0
standard. Note that not all commercially available USB

keyboards always work with this port due to compatibility issues.

Table 2.7.2-1 Mapping Between Panel Keys and USB Keyboard
Keys
Front panel keys USB keyboard keys
Enter Enter
ESC Esc
Arrow keys Arrow keys
Start Space
Realtime F7
Top Menu Home
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OTCR (Standard)
dB 10.0 dB /div

2020-Jun-24 13:02

20.0+ F1
E 30.0+
a .. F2
|— 50.0
B o0 —_— F3
T T T T
0.72 0.73 0. 74 0. 7|5_0 75 0-77 0. ?B-U ?9 O.B 0.81 0.82Km F4
A: 0.7724km 2-Pt Loss I0R : F5
B: 0.7724Kkm ik DR: RES :
A->B: 0.0000 km Reflect s sk PW: AVG :
F6
Trace
F8 F9 F10 F11 F12

Figure 2.7.2-1 Mapping Between Softkeys and USB Keyboard Keys
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USB Ethernet Converter

USB Wi-Fi Dongle
USB Bluetooth Dongle
Note:

Due to compatibility issues, not all commercially available
USB converters, USB Wi-Fi dongles, and USB Bluetooth
dongles always work with this port.

Table 2.7.2-2 and Table 2.7.2-3 show the dongles verified to

work with this port.

Table 2.7.2-2 Verified Dongles (Wi-Fi)

Vendor

Model

Buffalo
Buffalo

10 DATA
10 DATA
10 DATA
ELECOM
Logitec
Planex
Planex
EDIMAX
NETGEAR
belkin
HAWKING
Dlink
NETGEAR

WLI-UC-GNM2S
WI-U2-433DMS
WN-AC433UM
WN-G150UM
WHG-AC433UM
WDC-433SU2M2BK
LAN-W150NU2A
GW-450S
GW-USNANO2A
EW-7811Un
A6100

N300 micro
HW7ACU
DWA-171
WNA3100M
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Table 2.7.2-3 Verified Dongles (Bluetooth)

Vendor Model
10 DATA USB-BT40LE
ELECOM LBT-UANO05C2/N
ELECOM LBT-UANO05C1
Planex BT-Micro4
Buffalo BSBT4D205BK &
Buffalo BSBT4D105BK :%h
Plugable USB-BT4LE c
10 GEAR GBU521 &
PRiNCETON PTM-UBT7
Cable Matters 604002-BLK

2.7.3 USB Port (VIP)

This port is used to connect the visual inspection probe that
inspects end faces of optical fibers. Refer to Chapter 11 “VIP” for
details.
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2.8 Basic Notes on Use

/\ CAUTION

Connector cover

A connector cover is installed on each of the
connectors to prevent dust. Do not remove these
connector covers except when connecting a cable
to the connectors.

Condensation

Condensation may occur on the inside surface of
the ACCESS Master when the ACCESS Master is
carried into a room (high temperature) from an
outdoor location (low temperature), etc. If this
occurs, dry the ACCESS Master thoroughly before
turning on the power.

Temperature range

Use the ACCESS Master within the operating
temperature range and storage temperature range.
If the ACCESS Master is placed in a car or other
enclosed space for a long time, the ambient
temperature may exceed the specified range,
resulting in malfunction of the ACCESS Master.
For the specifications, refer to “Appendix A
Specifications”.

Safety

Do not use any AC adapter or battery pack other
than the one supplied. Otherwise, the ACCESS
Master may be damaged due to nonconformity with
the specifications.

2-26



2.8 Basic Notes on Use

/\ CAUTION

e laser

Never look directly into the cable connector on the
equipment nor into the end of a cable connected to
the equipment. If laser radiation enters the eye,
there is a risk of injury.

In addition, the ACCESS Master outputs high-power
optical pulses. To prevent damage to the
photoreceiving circuit of the communication device
connected to the optical fiber to be measured,
remove the communication device from the optical
fiber before measurement. Anritsu will take no
responsibility for damage to the communication or
any other device.
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e Maintenance
We recommend you to have your ACCESS Master
inspected once a year at the Anritsu (a fee will be
charged).

e Humid or dusty place
Avoid installing ACCESS Master in a humid or dusty
place. Drops of water or accumulated dust may
constitute a short circuit, thus causing a fire accident,
electric shock and/or failure.

e Place where it is exposed to active gas
Avoid installing ACCESS Master in a place that may
be ex-posed to active gas. Otherwise ACCESS
Master may be damaged, thus causing a fire
accident and/or failure.
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Chapter 3 General Operation and System Setups

This chapter describes general operations and system setups for

the ACCESS Master.

3.1 General Operation ...........ccccvvveeeeeeiiiciiiieeee e, 3-2
3.1.1  Power On/Power Off.......cccccoiiiiiiiene... 3-3
3.1.2 Screen Elements .........cccceviiieiiiieneeee 3-4
313 TopMenu......cooooiiiiiiiiii e 3-6
3.1.4 How to Configure Settings.........cc...oce..... 3-8
3.1.5 How to Enter Characters ...................... 3-11

3.2  Adjusting the Backlight...........cccoovvvvvriiiininnnnnn. 3-13

3.3 System Setups........ccccocueveueeereeeeeeeeeeeeeeeea 3-14 &
3.3.1 General Settings...........ccccoeorvreurrunnnn. 3-14 =
3.3.2 Password Settings.......cccccovvvieeiiiiienns 3-17 nz
3.3.3 Calibration Date Settings...................... 3-23 hg)
3.3.4 ADOUL ...oovviiieiciecce e 3-24 e

3.4 Saving a Screen Image to a File....................... 3-29 gr.

3.5 File OPEration ........ovvoveoeeeeeereeereeeseeeeseseesee 3-30 =
351 Loading File .....ocoovvveeeeeeeeeeeeee. 3-32 g
3.5.2  SOrtiNG FileS......ooovvmieemeeeeeeeeeeeeeeeenn 3-34 ;
3.5.3 New Folder ......ccovivinininnnirnne, 3-34 P
3.5.4 Selecting Multiple Files...........cccoeveeene 3-34 o
3.5.5 Deleting Files or Folders....................... 3-35 5)
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3.1 General Operation

This section assumes that the battery pack is already charged or
that the AC adapter is connected to the ACCESS Master.

Refer to the following sections for details on charging the battery
pack or connecting the AC charger/adapter:

2.2.1 “Installing a Battery Pack”

2.3.1 “AC Adaptor”

Press the Power key to start the ACCESS Master, and the Top
Menu is displayed.

8 SM: 1310nm,1550nm [

Figure 3.1-1 Initial Screen — Top Menu

Note:
If the screen shown in Figure 3.1-1 does not appear after
powering up, the ACCESS Master may have failed. Run the
unit through a power cycle (power down / power up). If the
problem persists, please contact an Anritsu Service and
Sales office. Contact information can be found on the last
page of the printed version of this manual, and is available

in a separate file on the PDF version.




3.1 General Operation

3.1.1 Power On/Power Off
To Power On the ACCESS Master:
Press the Power key. The ACCESS Master performs a self—test
and the MT9085 logo appears briefly. After the self—test is
complete successfully, the Top Menu or one of the test application
screens is displayed (refer to Figure 3.1-1).

To Power Off the ACCESS Master:
Press the Power key, and the following message appears.

Are you sure you want to power off?

Touch Yes to power off the ACCESS Master.

Note:
You can force a Power Off at any time by holding down the

Power key for approximately 10 seconds.
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3.1.2 Screen Elements

This subsection describes screen elements and how to operate
panel keys.

(1] (2] (3] [4] [6]

| | | |

OTDR (Standard) 2018-0ct-0 13:55 —=imm
4B 10.0 dB/div : Power

e
o

B
=
=

53

S
=
o

-]
&
o

005 o041 045 02 025 03 035 04 045 0.5km

[~

rA -
w
S o
o o

A: 0.1666 km 2-Pt Loss WL IOR :
B: 0.3333 km e ek DR: RES:
A-»>B: 0.1667 km Reflect & #F+* PW:

P
[5]

Figure 3.1.2-1 Screen Elements

[1] Screen Title area:
Displays the title of the screen currently displayed and the
name of the loaded file. For details on the settings, refer to
3.3.1 “General Settings”.

[2] Date/Time area:
Displays the current date and time.
The display format (yy-mm—dd, mm—dd—yy, dd—mm-—yy)
follows the system settings. For details on the settings, refer
to 3.3.1 “General Settings”.

[3] Status area:
Displays the battery indicator, remaining battery, and the
status icon of the ACCESS Master. The remaining battery is
expressed in percent (%) (100% on a full charge), and the
estimated available time (h) that is forecasted based on the
average power consumption over the previous one minute
period.
It is recommended to charge the battery when the remaining
battery falls below 30%.




3.1 General Operation

[4]

e Battery indicator: I:I

e Remaining battery (h):
(Estimated available time:
11 hours and 24 minutes)

Remaining battery (%):

Connected in a network:

Laser light is being emitted. [ (in yellow)

File is being accessed: &

VFL light is being emitted.: |l Gn red)

Driving power indicator :

e Powered by external power supply: H

e Powered by battery pack:

Softkeys display area:

Displays softkeys to which functions corresponding to the
current screen or required for the current operation are
assigned. Softkeys are used to select a function or for

confirmation.

Power Meter area:
For OTDR or Fiber Visualizer, the power measurement value

1s displayed when a power meter is used.
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3.1.3 Top Menu

This subsection describes how to select a function from the Top
Menu.

Starting the ACCESS Master displays the Top Menu. However, if
Auto Launch is enabled or Auto Power Off is enabled, a screen
other than the Top Menu may be displayed. For details, refer to
3.3.1 “General Settings”.

Applications can be started in the following operations.
e Touch an application button.
e Select an application button using (AJLV Jor [ <]

, and then press .

The screen shown below is displayed when pressing Top Menu

except for the following cases.
e When the backlight is turned off according to the Auto
Backlight Off setting.
e When a warning or caution message is displayed.

B SM: 1310nm,1550nm (IR

I I
[1] (2] B [4]
Figure 3.1.3-1 Top Menu Screen
[1] Application buttons:

Displays the available applications. The available

applications depend on the options installed.




3.1 General Operation

[2] Source Wavelength list:
Displays the available light source wavelengths that can be
emitted.
The displayed wavelengths depend on the options installed.

[3] Select SM/MM softkey:
This softkey is displayed only for Option 063. Touching
Select SM / MM highlights the wavelength of the selected
port.

[4] Create Summary softkey:

Saves a summary of multiple waveform files (extension SOR)
in a text file. Refer to 3.5.9 “Creating summary of waveform
file”.

sdnjeg wa)sAQ pue uorjeIad() [erausy)




Chapter 3 General Operation and System Setups

3.1.4 How to Configure Settings

This subsection describes how to change settings.
e Selecting a setting item:
Touch the item to be set.

Or highlight the item using (_V_J, and then press
(Enter].

Thresholds 2018-Jul-24 18:04
Auto Detect

Splice Loss

Reflectance

Fiber End 3dB
Macro Bend 0.3dB
Splitter Loss 1x8 (9.0 dB)

Pass,/Fail Thresholds

Non-Reflective Event Loss(fusion) None
Reflective Event Loss(connector,mechanical) None
Reflectance None
Fiber Loss (dB./km) None
Total Loss None
Splitter Loss None

Figure 3.1.4-1 Selecting Setting Item

e Inputting a numeric value:
The dialog box for the selected setting item appears. Touch the
on—screen numeric keypad to input the value to be set.

Also, pressing or turning the Rotary knob allows

the value to be changed.

Used to change the macro bend detect threshold.

The loss value in the event tahle will be marked with an M

if macro bend detect is enabled and the loss difference between
two wavelengths is greater than this value.

Fiber End

Macro Bend

Macro Bend
CER =

Splitter Loss 0.3-2.0 (4B)
Pass,/Fail Thresholds

Non-Reflective Event Loss(fusig

Reflective Event Loss(connector,mechanical) None

Reflectance

Fiber Loss ((dF

On-screen numeric keypad

Figure 3.1.4-2 Inputting Numeric Value




3.1 General Operation

Touch OK or press to change the setting value.
Touch Cancel or press to cancel the input value, and
the setting value is not changed.

Selecting a setting value:
The dialog box for the selected setting item appears. Select a
setting value from the list by touching the value.

Also, pressing or turning the Rotary knob allows

the value to be selected.

Thresholds 2018-Jul-24 19:00
Auto Detect

Reflectance Branch Splitter Loss

» I -

1.0 -5.9 (dB)

Fiber End

Default Value
4.1dB

Reflectance

Fiber Loss (dB./km)

Total Loss

Splitter Loss

Figure 3.1.4-3 Selecting Setting Value
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Touch OK or press to change the setting value.
Touch Cancel or press to cancel the input value, and
the setting value is not changed.
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e Inputting a value or specifying the setting with the button:

The dialog box for the selected setting item appears. Touch the
on—screen numeric keypad to input the value or touch None to
specify “None”.

Thresholds 2018-Jul-24 19:00 [

Used to change the wamning level of non-reflective loss.
This parametet is valid for splice connection.

The result value in the event table is highlighted if it is
greater than this parameter.

Fiber End
Non-Reflective Event Loss(fusion)

Macro Bend

Splitter Loss
Pass/Fail Thresholds
Mon-Reflective Event Lt

Reflectance

Fiber Loss (4B /km)

Total Loss

Splitter Loss

Figure 3.1.4-4 Setting Non-Reflective Event Loss

Touching None allows you to specify “None”.

“None” cannot be set using the on—screen numeric keypad.
Touch OK or press to change the setting value.
Touch Cancel or press to cancel the input value, and
the setting value is not changed.
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3.1.5 How to Enter Characters

For some setting items, you can enter characters such as
alphanumeric characters. If such setting items are selected, a
dialog box to enter characters as shown in Figure 3.1.5.1-1
appears.

If a USB keyboard is connected to the ACCESS Master, you can
enter characters with the keyboard.

3.1.5.1 Entering Alphanumeric Characters

2018-May-23 10:49

Comment (MAX:30)

— < T

noooooaoon
LD DT 1T -——

En-nn-n L
Gapital Letter

KN E=

Figure 3.1.5.1-1 Dialog Box to Enter Character
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e Moving the cursor to where you want to enter characters:
If any characters are already entered, move the cursor to where

you want to enter characters using <] or [=.

e Deleting the entered characters:
To delete the entered characters, move the cursor to the right
side of the character to be deleted and touch Backspace.

e Selecting an input mode (character type):
Touch Input to switch the input modes: Capital Letter, Small
Letter, Symbols.
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3.1.5.2 Entering Number for Auto Increment Function
If Enabled on the AutoSave screen described in 4.2.4 “AutoSave”
or 5.2.4 “AutoSave” is set to On, the number specified at the end of
the comments or wavelengths will be automatically incremented
every time a file is saved. The number can be up to four digits.

2018-May-23 10:49

1310nm_0001SP.50R

*WLEN*_*NUM*5P

Site

. s Sector
location./name

Figure 3.1.5.2-1 Base Filename Dialog Box
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3.2 Adjusting the Backlight

3.2 Adjusting the Backlight

Pressing the Brightness switches the brightness of the
backlight in the following order:

High — Middle — Low — Off — High — Middle...

Note:

You cannot adjust the backlight in the following cases:

e The internal memory or a USB flash drive is being
accessed.

e A warning or caution message is displayed.

When the backlight is turned off according to the Auto Backlight
Off setting in 3.3.1 “General Settings”, touch the screen or press
any key to put the backlight on.
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3.3 System Setups

Press the Setup (&) to display the General screen which
provides access to the general systems settings.

3.3.1  General Settings

The General screen enables you to configure system settings such
as date/time, color theme, and languages. When displaying the

Top Menu, pressing Setup displays the softkeys of General,

Password Settings, Calibration Date Settings, and About on the
General screen.

2018-0ct-9 13:57 I 10:31h  99%
e |
Local Time 13:57
Time difference from UTC +7.0 Hours General
Date display Format Year-Month-Day
Auto Launch None
Color Theme Marine blue
Background color and Trace color White - Red
Language English
Auto Backlight Off None
Auto Power Off None
Instrument Power-Save mode High

Figure 3.3.1-1 General Screen

Table 3.3.1-1 General Screen

Name Explanation
Date Set the date.
Local Time Set the time.
Time difference Set the difference between local time and UTC (Coordinated
from UTC Universal Time).

In Japan, set it to 9.0.

Date display Format | Set the display format for the date displayed in the title bar.

Auto Launch Auto Launch allows you to select a test application which will be
automatically launched after starting up.

If None is selected, the Top Menu will be displayed after starting
up.
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Table 3.3.1-1 General Screen (Cont’d)

Name Explanation

Color Theme Select a color theme from the following choices.

Marin blue, Grassy pane, Sunshine, Grayscale, Nightblack,
Outdoor white

Background Color Select a color combination of background and trace for graphs.
and Trace Color

Language Select a language.

Auto Backlight Off | The Auto Backlight Off setting turns off the backlight when a
set period of time passes without any panel operations. If None
is selected, the backlight will not be turned off.

Auto Power Off The Auto Power Off setting shuts down the ACCESS Master
when a set period of time passes without any panel operations.
If None is selected, the ACCESS Master will not be shut down.

In the following cases, the Auto Backlight Off function is
disabled, and the timer of the Auto Power Off function is
restarted at the end of the current operation:

e An OTDR test is in progress.

e Measuring with Fiber Visualizer

e Measuring in Cable Certification testing

The Auto Detect function is being performed.
Optical power level measurement is in progress.
The light source is on.

sdnjeg wa)sAQ pue uorjeIad() [erausy)

The Visual Fault Locator is on or flashing.

The Loss Test Set is being performed.

File access (save, read, copy, delete, etc.) is in progress.
The internal memory is being restored or formatted.
The firmware is being updated.

Currently connected to a PC by using a USB cable.

Currently connected to a PC via Wi-Fi, Ethernet, or
Bluetooth.
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Table 3.3.1-1 General Screen (Cont’d)

Name Explanation
Instrument When an OTDR measurement is completed and a successive
Power-Save mode measurement is not performed within a set period of time, the

ACCESS Master enters a standby status when an Instrument
Power—Save mode is active. Select a mode from the following
choices.

High: Activates the standby mode when successive OTDR
measurements are not performed within approximately 10
seconds after the current measurement has completed.

Low: Activates the standby mode when successive OTDR
measurements are not performed within approximately
180 seconds after the current measurement has
completed.

Off:  Does not activate the standby mode after the completion
of an OTDR measurement.
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3.8 System Setups

3.3.2 Password Settings
The Password Settings softkey is displayed only by pressing
Setup when the Top Menu is displayed.
Models in the ACCESS Master can be set to allow use only at
specific user authorization levels (i.e., set to block access at the

Administrator level). There are two authorization levels;

Administrator and User. The following table shows access rights
assigned to each authorization level.

\: Allowed

Blank: Not allowed

W

Q
Table 3.3.2-1 Access Rights Corresponding to Operations g
Item Administrator | User E‘i
Change the Date and the Local Time \ "g?
Password Protect \ g’,.
Administrator Setting \ c;>°
Setting the User Password 3 E‘
Password Lifespan \ g)
Password expiration date l %
Viewing the log file "1 52
Update the firmware N S‘;"
Perform a Restore Default \ B
Format Internal Memory \ \
Erase Internal Memory \
Touch Panel Calibration \
Measure OTDR, Power Meter, OLTS N N
Use remote GUI V \
Configure to accept SCPI commands 2.3 2.3

*1:  With Password Protect On

*2: The ACCESS Master cannot accept SCPI commands unless
you log in.

*3:  SCPI commands are described in M7T9085 Series ACCESS
Master SCPI Remote Control Operation Manual.
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Chapter 3 General Operation and System Setups

Touch the Password Settings softkey, and the Password Settings
screen is displayed.

Password Settings 2018-Jul-24 11:19 =8

General Setting

Administrator Setting

Password ek ek ok

User Setting
Password

Password
Settings

Password Lifespan Unlimited

Expiration Date Unlimited

Figure 3.3.2-1 Password Settings Screen

Table 3.3.2-2 Password Settings Screen

Name Explanation

Password Protect On: Enables the Password Protect function.

Off:  Disables the Password Protect function.

Administrator
Setting
Password A password can be set from 1 to 16 characters long
using alphanumeric characters and symbols.
User Setting This can be set when Password Protect is set to On.
Password A password can be set up to 16 characters long
using alphanumeric characters and symbols.
You can leave it blank.
Password Unlimited (with no expiration date) or the number
Lifespan of days to expire (1 to 200) can be set.

Expiration Date The password expiration date calculated based on
the days specified for Password Lifespan is
displayed.
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3.8 System Setups

Password Protect

If Password Protect is set to On, the Login screen will appear after
the startup.

Additionally, when Password Protect is set to On, if the following
operations are performed by users, these will be all recorded to a
log file.

e Power-on (Login)

e Starting OTDR measurement

e Power-off

Note:

Do not forget your administrator password.

If you forget the password, you will not be able to use the
ACCESS Master.

Administrator Setting
1.  Set the administrator password from 1 to 16 characters long

using alphanumeric characters and symbols.

If you execute Restore Defaults, the default administrator
password will be restored. The default password for the
current version is "MT9085ANRITSU".

Password Settings 2018-Jul-24 11:19 =28

Password for Administrator (MAX:16)

E— 1

ApooooEoon
e
aoooanooon
All Clear
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En-nn-n I3
Gapital Letter

KN =3

Figure 3.3.2-2 Administrator Password Dialog Box

2. Touch OK or press .
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3.  Enter the password again to confirm it.

Password Settings 2018-Jul-24 11:19 =8

Input same Password for the confirmation (MAX:16)

[ <

pponooooon
=

o foff-1-0-d-0 J0-
All Clear

Hnnnn-n Input
Capital Letter

Figure 3.3.2-3 Administrator Password Confirmation Dialog
Box

4.  Touch OK or press .

Setting the User Password

Set up to 16 characters long using alphanumeric characters and
symbols.

If you execute Restore Default on the About screen described in
3.3.4 “About”, the password in the input box will be cleared. In
this case, the Users do not need to enter the password to log into
the ACCESS Master.

2018-Jul-24 11:20 g8

Password for User (MAX:16)

[, <

ApooooEoon
e
aoooanooon
All Clear

Hn-“n-n Iir
Capital Letter

KN =3

Figure 3.3.2-4 User Password Dialog Box
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Password Lifespan
You can set the password expiration period. If the password has
expired, the Users will not be able to log into the ACCESS Master.

Note:
The ACCESS Master will shut down automatically if
running at the time the Duration of use (Password
Lifespan) expires. Regardless of when you set the Password
Lifespan, the day count is updated at 0:00 of each day.

Password Settings 2018-Jul-24 11:20 =8

Set the Password Lifespan.

Choose Unlimited in the case without limitation.

Press Reset Expiration Date to reset the expiration date. The new expiration date is displayed
at Expiration Date.

Fasswuru

Password Lifespan

User Settin
Password

Figure 3.3.2-5 Password LifeSpan Dialog Box

Unlimited:
Use it when you do not want to set Password Lifespan.
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Reset Expiration Date:
Recalculates the expiration date based on the date of reset
and the days specified for Password Lifespan. The new
expiration date is displayed at Expiration Date.

Viewing the log file
An access log file is created automatically if Password Protect is
On. The log format is as follows:

18-Jun-2018 11:00:25 POWER ON (User)
18-Jun-2018 11:05:16 OTDR TEST
18-Jun-2018 11:22:50 OTDR TEST
18-Jun-2018 11:32:44 OTDR TEST
18-Jun-2018 11:47:01 OTDR TEST
18-Jun-2018 11:56:33 POWER OFF

Figure 3.3.2-6 Access Log Entry Formats
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Note:

The system capacity is 1,000 log entries. Once this limit is
reached, newer entries will overwrite entries, starting with
the oldest.

Access logs can be copied according to the following procedure.

1. Log into the ACCESS Master using the administrator
password.

2.  Press Load when the Top Menu is displayed.
3. Set Medium to Internal Memory.
4. Touch MT9085_Access_Log.txt.

Load 2018-Jul-20 09:49
Medium: Internal Memory (58Files BGEGMB Free )
Folder: s
File Name Date/Time ¥
[gdb] 18-06-20 21:53 2 -
[_PDF] 18-06-20 16:15
[_TEST] 18-06-20 13:03 J-
[EvN] 18-06-20 12:50
[package] 18-06-18 19:34 -
1 18-06-15 13:22
[_Al 18-06-15 13:22 -
[A] 18-06-15 13:22
[83] 18-06-15 13:22 -
Selected File Size : 86 -

Touch the Copy softkey.
Connect a USB flash drive to the ACCESS Master.
Set Medium to USB Memory.

Touch the copy destination folder to highlight.

© X =N o

Touch the Paste softkey.
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3.8 System Setups

3.3.3 Calibration Date Settings
The Calibration Date Settings softkey is displayed only by
pressing Setup when the Top Menu is displayed.
The calibrated date and calibration period can be set on the
Calibration Date Settings screen.
The date to calibrate the ACCESS Master next time is displayed
as Calibration Due Date.

These information can be provided in the PDF report.

Touch the Calibration Date Settings softkey, and the Calibration
Date Settings screen is displayed.

Calibration Date Settings 2018-Jul-24 17:18

Calibration Period 12 month

Calibration Due Date General

Password
Settings

Calibration Date
Settings

About

Figure 3.3.3-1 Calibration Date Settings Screen

Table 3.3.3-1 Calibration Date Settings

Name Explanation

Calibration Date The date on which the calibration was performed last
time can be set.

Calibration Period | The calibration period can be set in the range from 0 to
120 months.

Calibration Due The date to perform calibration next time is displayed.
Date

3-23
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3.3.4 About

Touch the About softkey, and the About screen is displayed.

System Information

[manufacturer Anritsu

Maodel MT9085C-053
Serial Number 0530000002
Hardware Version 1

Firmware Version 1.07
UNITROM Version 1.03

FPGA Version 1.03

Update Firmware

Format Internal Memory

Restore Defaults Erase Intemal Memory

Touch Panel Calibration

About

Figure 3.3.4-1 About Screen

Table 3.3.4-1 About Screen

Name Explanation
System The information about the ACCESS Master is
Information displayed.

Update Firmware

Allows you to update the firmware by loading the
installer file.

Restore Defaults

Resets the settings of the ACCESS Master to factory
defaults.

Touch Panel
Calibration

Calibrates the touch panel.

Format Internal
Memory

Formats the internal memory.

All the files stored in the internal memory are deleted.

Erase Internal
Memory

Erases the data stored in the internal memory so that
it cannot be restored.

It takes more than 30 minutes to completely erase the
stored data in the memory.




3.8 System Setups

Update Firmware

The firmware can be updated by loading the update installer file
released by Anritsu.

Note that firmware downgrade from 3.00 or later to 2.05 or earlier

is not possible.

/\ CAUTION

Always use the AC Adapter to power the ACCESS
Master when performing a firmware update.

1.  Copy the installer file to a USB flash drive.

]
B
[¢]
'-1
jov)
e
. =]
2. Connect the USB flash drive to the ACCESS Master. @
: £
3.  Touch Update Firmware. =8
(=]
4.  Touch the Medium field to select USB Memory. o
2.
5.  Touch the installer file displayed. 0
Update Firmware 2018-Jul-26 08:45 {é
Medium: USB Memary ( 9Files 6610MB Free ) 8
Folder:  / B
File Name Date /Time ¥
A Perform 92!
[ScreenCapture] 18-07-26 08:45 — | Update S_D'_
Ivipil 18-05-25 11:33 S
=]
[FOUND.000] 18-05-07 16:43 )
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34 Sort
[Internal] 17-05-17 14:46
[New folder] 15-12-04 19:08 New Folder
install_MT9086A_T7.6E.apm 16-06-24 17:40 Delete
v
More ==
Selected File Size : 37754 KB

6. Touch the Perform Update softkey.
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7.  Touch Start. It takes for a while to complete the firmware

update.

Update Firmware 2018-Jul-26 08:46
Medium: USB Memory ( 9Files GG:1OMB Free )

Folder:  /
File Name installMTO085A_V1.0E.apm Date /Time ¥
Upgrades internal firmware, A

Connect: AC adapter before starting uperade, .
Press ' Start’ key, instrument restarts automatically and start upgrade.

Hodel . * MT9085C-053
Hardware Yersion
Firmgare Version : 1,00E

Upgrades firnware,
Current version  : 1,00E
Hew version = 1LOOE

Selected File Size : 37754 KB

After the update is complete successfully, the ACCESS Master
restarts automatically. Make sure that the firmware has been
updated on the About screen described in Figure 3.3.4-1 “About
Screen”.

To prevent from running out the battery in the middle of the
firmware update, the update becomes unavailable when the

remaining battery is 10% or less.

Touch Panel Calibration
Touch Touch Panel Calibration, and the confirmation dialog box is

displayed.
About 2018-Jul-24 17:23 -_
System Information
Manufacturer Anritsu
Model MTO0B5A-053
Serial Numbe| 0530000016

Hardware Ve
Firmware Ve :r;.?Es(g:K to start calibration or press Cancel to close this dialog.

UNITROM Ve}  bpecsiNG OK WILL RUN CALIERATION AND THEN
FPGA Versiorl RESTART THE UNIT!

Touch Panel Calibration

Figure 3.3.4-2 Confirmation Dialog Box for Touch Panel
Calibration
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Touch OK, and appears on the screen. Touch the center of the
appeared mark with a pointed object such as a pen (the mark
appears at five places in sequence).

w

VFL Save  Load Sceenshol Setup Brighiness Top Menu

X EEE X B

Figure 3.3.4-3 Touch Panel Calibration Screen

Restore Defaults

Touching Restore Defaults resets the settings on the following
screens to factory defaults and deletes the access log file.

e Test Parameters

e Thresholds

e AutoSave
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Note:
The settings described in 3.3.1 “General Settings” are not
reset.

The settings described in 3.3.2 “Password Settings” and
3.3.3 “Calibration Date Settings” are reset to factory
defaults.
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Format Internal Memory
Formats the internal memory.
All the files stored in the internal memory are deleted.

The formatting will be complete in a few minutes.

Ahout 2018-Jul-24 17:23
System Information
Manufacturer Anritsu
Maodel MT9085A-053
Serial Numbe| 0530000016

Hardware Ve
Firmware Ver|
UNITROM Ve
FPGA Versior|

All user data files in the internal memory will be lost.
Are you sure you want to format internal memory?

Touch Panel Calibration ‘

Figure 3.3.4-4 Confirmation Dialog Box for Format Internal
Memory

Erase Internal Memory

Erases the data stored in the internal memory so that it cannot be
restored.

The confirmation dialog box is displayed as the Format Internal
Memory function does.

If it is required to prevent data stored in the internal memory
from being leaked, execute Erase Internal Memory.

/\ CAUTION

Always use the AC adapter to power the ACCESS
Master when performing an internal memory
erasing.

As it takes about 30 minutes to finish erasing the
internal memory, aborted formatting caused by
battery failure may damage the internal memory.
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3.4 Saving a Screen Image to a File

3.4 Saving a Screen Image to a File

Pressing Screenshot saves a screenshot to a file. The dialog

box appears and displays the destination where the file has been
saved and the file name. To close the dialog box, touch OK.

2018-Jul-24 17:24

A Screen Capture has been save.
Date display

USB Memory,/ScreenCapture /2018-07-24317-24-23.PNG
Auto Launch
Color Theme

Language

Auto Backlig

Auto Power

Instrument Power-Sa

Figure 3.4-1 Screen Capture Dialog Box

3-29
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3.5 File Operation

The following file operations can be performed on the ACCESS
Master.

e Loading a measurement results file

e Copying files

e Deleting files
[ J

Saving measurement results to a file

The internal memory and USB flash drives are available for file

operations on the ACCESS Master. For details on the use of USB

flash drives, refer to 2.7.2 “USB Port (General)”.

For OTDR (Standard) and Fiber Visualizer, the following files can

be loaded to the ACCESS Master.

SOR files (.sor): Waveform data in standard format™ and
standard V2 format*2

For Fiber Visualizer, the following files can be loaded to the

ACCESS Master in addition to SOR files.

ZIP files (.zip): Multiple measurement result files (SOR
format) are compressed into a single file in
this format.

*1: The standard format complies with Bellcore GR-196-CORE
(Issue 1, Revision 1, December 1997).

*2:  The standard V2 format complies with Telecordia (formerly
known as Bellcore) SR-4731 (Issue 1, February 2000). The
standards number differs from GR-196-CORE, however, this
standard is equivalent to GR-196-CORE Issue 2.
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3.6  File Operation

/\ CAUTION

o The deleted folders and files cannot be
recovered. Make sure that you really want to
delete the folders and the files before deleting
them.

e While loading, saving, copying or deleting
folders and files, the mark indicating that they
are being accessed is displayed on the screen.
Do not remove the USB flash drive while it is
being accessed. The USB flash drive or files
being operated may be damaged.

e If a folder contains more than 1,500 subfolders
or files, some subfolders or files will not be
displayed. Be sure that total number of
subfolders and files do not exceed 1,500 in the
folder.
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3.51

Loading File

Loading Waveform File
1.

Press Load to display the Load screen.

Load

Medium: Internal Memory

2018-Jul-25 09:11

( 319Files 862MB Free )

Folder: s
File Name Date/Time ¥
1310nm_0532.S0R 18-07-20 14:53 A
1310nm_0531.50R 18-07-20 14:53
—_—

1310nm_0530.50R
1310nm_0520.S0R
1310nm_0528.50R
1310nm_0527.50R
1310nm_0526.50R
1310nm_0525.50R

1310nm_0524.50R

1310nm_0523.50R

18-07-20 14:52
18-07-20 14:52
18-07-20 14:52
18-07-20 14:51
18-07-20 14:51
18-07-20 14:51
18-07-20 14:50

18-07-20 14:50

Selected File Size : 43396

Figure 3.5.1-1 Load Screen

Touch the Medium field to select a media type.
Touch the file name to select it.

To display the file as primary trace, touch Load Primary.
To display the file as overlay, touch Load Overlay. Load
Overlay is displayed for OTDR (Standard).

A dialog box is displayed. Touch the loading method to be
selected, and then touch OK.

Load Overlay

’

RN

Figure 3.5.1-2 Load Overlay Dialog Box

Without Setups
Loads the trace data only.

With Setups
Loads the range and pulse width that were used for

measurement together with the trace data and changes the
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3.6  File Operation

ACCESS Master settings. The following setups are loaded.

e Distance Range

e Pulse Width

e Averaging

e Auto Detect Thresholds
e Pass/Fail Thresholds

e Header
e JOR/BSC 3
e Horizontal and vertical shift of waveforms

Note:
If overlays are loaded when a primary trace does not exist,
overlay traces will not be changed even if they are enlarged
or reduced.

sdnjeg wa)sAQ pue uorjeIad() [erausy)
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3.5.2 Sorting Files

The Sort softkey rearranges the display order of the files on the
screen by file name or by date.

Sort By

ocrors— [ lone

> Descending Date./Time

Figure 3.5.2-1 Sort Dialog Box

3.5.3 New Folder

Touch New Folder, and the on—screen keyboard appears. A folder
can be created by specifying the folder name and then touching
OK.

3.5.4 Selecting Multiple Files

Touch Multi-Select to display On.
Touch the file name to be selected, and “+” is displayed on the left
of the touched file names.

2018-Jul-24 17:26

Medium: Internal Memory (331Files 862MB Free )
Folder:  /
File Name Date /Time ¥
1310nm_0533.50R 18-07-20 14:63 Gopy
+1310nm_0528.50R 18-07-20 14:52
—_—
©1310nm_0529.50R 18-07-20 14:52 Paste
+1310nm_0530.50R 18-07-20 14:52
1310nm_0526.50R 18-07-20 14:51
1310nm_0527.50R 18-07-20 14:51 5"}'&“
1310nm_0523.50R 18-07-20 14:50
1310nm_0524.50R 18-07-20 14:50 IOOCL
- Selection
1310nm_0520.50R 18-07-20 14:49 Y
More >>
Selected File Size : 55424

Figure 3.5.4-1 Selecting Multiple Files

Touching Invert Selection clears “*” from the selected file names

el

and puts on the left of the file names that were not selected.
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3.5.5 Deleting Files or Folders

1.  Select files or folders and then touch Delete, the following
dialog box appears.

Are you sure you want to delete the current selection?

Yes | No |

2. Touch Yes to delete the selected files or folders.

If multiple files are selected, all the selected files will be deleted.

3.5.6 Copying Files

1.  Touch More to display Copy.
Refer to Figure 3.5.4-1 “Selecting Multiple Files”.

2. Touch the file name or the folder name to select it.
3. Touch Copy.

4.  Select a storage medium or a folder to which files are copied.

sdnjeg wa)sAQ pue uorjeIad() [erausy)

5.  Touch Paste.

If multiple files are selected, all the selected files will be copied.
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3.5.7 Saving Files
Press Save , and the Save screen is displayed.

2018-Jul-24 17:27

File Name
Medium: Internal Memory (310Files 862ME Free )
Folder: s
File Name Date/Time ¥
1310nm_0552.S0R 18-07-20 15:00 ﬂ
1310nm_0551.SOR 18-07-20 15:00 —
1310nm_0550.S0R 18-07-20 14:59
1310nm_0549.50R 18-07-20 14:59
1310nm_0548.S0R 18-07-20 14:59
1310nm_0547.S0R 18-07-20 14:58
1310nm_0546.S0R 18-07-20 14:58
1310nm_0545.50R 18-07-20 14:58
1310nm_0544.50R 18-07-20 14:57 V

Selected File Size : ***

Figure 3.5.7-1 Save Screen

1. Touch the File Name field to enter or edit the file name.
2. Select a storage medium or a folder to which the file is saved.

3.  Touch Save Trace. After the file is saved, the saved file name
is displayed on the list.
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3.5.8 Header
On the Save screen, touching Header allows you to edit the items
of the file header contained in the measurement results file (sor).

2020-Jun-18 16:59
File Header

Data Flag or

Cable ID

Fiber ID

Sequence Number 2

W

Cable Code

Start Location(A)

Terminal Location(B)

Direction A->B

Operator

Figure 3.5.8-1 Header Screen

The items of the file header are output to the report except for

sequence numbers.

Data Flag
Select data flag of waveforms.

[BC(built)]: Waveforms measured when laying a cable

Q
@
B
@
'1
o
| ——
o
=]
@
'1
o
=
o
B
o
B
o.
R
>
n
ct+
®
B8
N
@
(g
c
i)
()]

[RC(repair)]: Waveforms measured when repairing a cable
[OT(other)]: Waveforms other than above

Cable ID

Enter the identification number or name of the measured cable.

Fiber ID
Enter the identification number or name of the measured fiber.

Note:
For OTDR (Construction) testing, if Fiber ID is set to
<AUTO>, the same numbers as the serial numbers will be

set automatically.
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Sequence Number

Displays the fiber number of the measured fiber.

Note:
The start number set in 4.2.4 “AutoSave” or 5.2.4 “AutoSave”

is automatically set according to the measured wavelength.

Cable Code

Enter the cable code of the measured fiber.

Start Location

Enter the name of the location where the measurement started.

Terminal Location
Enter the name of the location where the measurement ended.

Direction

Select the measurement direction from the following.

A->B or B->A

Operator
Enter the information about the operator who performed the
measurement.

Comment

Enter comments regarding the measured fiber.
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3.5.9 Creating summary of waveform file

The summary of waveform file (extension SOR) of the following
measurements can be saved in a text file.

e OTDR (Standard)
e Fiber Visualizer
e OTDR (Construction)

D & 2@ MR A TR

[Header]
Txt File Release T12.070
Eaﬁe MT30856-063

/
Date D?fé%f?ﬂlﬂf

Time :

Filename summary 0007 . TAT

Nb File-4

[Results]

Fib #- Dir. Laser: Tot loss Uistance Evt ‘Max Splice: Tot ORL
26 fh->B 1310 = = n -- =

25 fh->B 1310 = = n - =

23 #->B 1310 = 0.3960 2 - 29207
2z 4->B 1310 = 0.4904 4 0.170 29.196

Figure 3.5.9-1 Example of Summary File

1. Press Top Menu .

2. Touch Create Summary.

sdnjeg wa)sAQ pue uorjeIad() [erausy)

3.  Select the storage medium.

4.  Touch the file name to select it.

Create Summary (Select Files) 2018-Dec-7 15:00
Medium: Internal Memory (40Files 1170MB Free )
Folder: s

File Name Date/Time ¥
[Sereencapture] 18-40-20 a7:10 2 Hed
AUT01310nm0025.50R 18-11-14 13:07 sort
AUTO1310nm0023.50R 18-11-13 10:06
AUTO1310nm0022.50R 18-10-10 16:44 MulESetect
AUTO1310nm0021.50R 18-10-19 10:25
AUTO1310nm0020.50R 18-10-19 10:24 e
AUTO1310nmM0019.50R 18-10-19 10:22
SHIFT.S0R 18-10-15 20:28 Lt
Selection

NearFar13100ther.0002.50R 18-10-1016:148 v

Selected File Size : 248

Figure 3.5.9-2 Create Summary (Select Files) Screen
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5.

Touch Next, and you will see the Create Summary (Save)
screen.

Press to go back to the Create Summary (Select
Files) screen.

Create Summary (Save) 2018-Dec-7 15:00
File Name
summary0006.TXT
Medium: (23Files 6556MB Free )
Folder:  /

File Name Date/Time ¥
[ScreenCapture] 18-12-07 15:00 A
[vipil 18-08-30 15:15
[mp2110a] 18-08-22 11:39
[Internal] 18-07-30 11:32 ——
[FOUND.000] 18-05-07 16:43
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34
[Mew folder] 15-12-04 19:08
1310nm_3ns.txt 18-10-10 10:24 WV

Selected File Size : ***

Figure 3.5.9-3 Create Summary (Save) Screen

6. Select the storage medium.

7.  Touch the file name and edit it.

8.  Touch ORL.
Select whether to include reflection from the far end event in
the calculation of ORL.

9. Touch Save.

Note:

When pressing the Power key or Top Menu @, the
output of summary file is aborted.

If failed to save a waveform file(s), a message is displayed
after the summary file has been saved.
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The following table shows the contents of a summary file.

Table 3.5.9-1 Contents of Summary File

Name Description
[Header]
Txt File Release | Software version of the Access Master that created the
summary file
Base Model name of the Access Master that created the
summary file
S/N Serial number of the Access Master that created the
summary file
Date Date when the summary file was created
Time Time when the creation of summary file started
Filename Summary file name
Nb File Number of waveform files included in the summary
file
[Results] Summary of waveform file is output in one line
Fib # Sequence number of waveform file header
Dir. Header direction of waveform file
Laser Wavelength
Tot Loss Total Loss
“-”1g displayed when the event does not exist or the
calculation result is ** ***,
Distance Fiber Length
“-71g displayed when the event does not exist.
Evt Total Events
“-71s displayed when the event does not exist.
Max Splice Maximum value of event loss
“-71s displayed when the event does not exist or the
loss of all events is **.***,
Tot ORL ORL

“-”1ig displayed when the event does not exist or the
calculation result is ** ***,
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Chapter 4 OTDR (Standard)

This chapter explains the OTDR (Standard) mode testing.
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4.2  Configuring OTDR (Standard) Mode Settings ... 4-5

4.21 General Settings.......ccccceoviiiviiieeeeeennnns 4-5
4.2.2 Preferences (1-2).....cccccceeiiiiiiiiienenaennnnns 4-6
4.2.3 Preferences (2-2)....cccccccvivcuvvieeninannnns 4-10
424 AUtoSave..........ccccviiiiiieieee 4-16
4.2.5 AutoSave Filename Parameters.......... 4-18
4.2.6 ADOUL......eoviiiiiiiiiiieee e 4-21
4.2.7 Thresholds............ccccc 4-22
4.3 Performing Measurement ............ccccccoevinnnne 4-24
4.3.1 Averaging Measurement..................... 4-24
4.3.2 Realtime Measurement....................... 4-25 S
4.4  Ending In-Progress Measurement................... 4-26 )
4.5  Trace SCreeN......cccccovvuiiieiiiiiiee e 4-27 E
451 Trace Graph o.oveoreeeeeeeeeeeeeeeeeeeeeeen, 4-28 %
4.5.2 Expanding and Contracting the Trace g_‘
DISPIAY ..o 4-30 =
4.5.3 Selecting and Positioning Cursors....... 4-31 =
4.5.4 Marker Mode: Movement.................... 4-32
4.5.5 Marker Mode: Placement.................... 4-34
4.5.6 Connection Check ...........cccuveeeeeeeenns 4-37
4.6 Analysis SCreen........ccccceeiiiiiiiiiiiiie e 4-38
461 EventTable............cooo, 4-39
4.7 Editing Events ... 4-42
471 Addingan Event...........cccccceiiiiiinnnnnn. 4-43
4.7.2 Editingan Event............cccoiiiiiiinn 4-45
4.7.3 DeletinganEvent............cccccvvivinnnnnn. 4-48
4.8  SOfKEYS ..ooviiiiiiiiii 4-49
4.8.1 Softkey Displays......ccccccoeriuvrieeeeeannnns 4-50
4.8.2 Measurement Parameters................... 4-52
4.8.3 Shifting Trace Data...........cccceeeveeeenn. 4-57
4.8.4 Extended Softkeys..........ccccuvveeeiiinnnns 4-58
49 Template Mode ........ooooiiiiiiiiiiiieii e 4-59
4.9.1 SOftkeys ..oooveeiiiiiii 4-59
4.9.2 Template SettingS...........occcvvvieereeennn. 4-60
4.9.3 Detailed explanation of the Distance
Helix Factor Adjustment function......... 4-63
4.10 Wavelength AllMode.............ooooeiiii. 4-65




Chapter 4 OTDR (Standard)

4.1

412
4.13
4.14

4.10.1 Wavelength All Test Parameters......... 4-65
4.10.2 Wavelength All Testing ..........ccoevveeee. 4-67
Trace Overlay Management...............cccceeeeeee. 4-68
4.11.1 Displaying Overlay Traces .................. 4-68
4.11.2 Trace Overlay Functions.................... 4-69
4.11.3 Bi-Directional Analysis ..............ccc...... 4-71
Power Meter..........oooo 4-73
Light SOUICe .....ccooviiiiiiiiiiiec e, 4-76
Working with OTDR (Standard) Trace Files .... 4-78
4.14.1 Displaying Trace Files............cccccceeee. 4-78
4.14.2 Saving Files with AutoSave................. 4-80
4.14.3 Saving Files Manually .............c........... 4-80

4.14.4 Saving a Trace File as an Image File .. 4-80




4.1 Getting Started with OTDR (Standard) Mode

4.1 Getting Started with OTDR (Standard) Mode

In OTDR (Standard) mode, the ACCESS Master can perform
standard OTDR testing.

The measured results are displayed as a trace as loss with respect
to distance.

The ACCESS Master performs trace analysis to detect events and
list them in an event table.

Pressing displays the trace that is averaged for the
number of times (or period) you set.

Pressing updates the trace every time and allows

you to observe the change of loss with respect to time.

Follow the steps below to start OTDR (Standard) mode testing.
1. Press Top Menu @

2.  Touch OTDR (Standard).

OTDR (Standard) 2018-0ct-0 13:55

dB 10.0 dB./div

e
o

(prepuels) YALO

10.0+

20.0+

30.0+

= el:z| o

0.0+ e b e

o
=
o

015 02 025 03 035 04 045 0.5km

[~

ra
! _I
o
(=3
L]
o
=

A:  0.1666 km 2-Pt Loss WL IOR :
B: 0.3333km ok ok DR: RES:
A->B: 0.1667 km Reflect % sk PW: AVG:

Trace

Figure 4.1-1 Initial OTDR (Standard) Screen
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3.

Touch Analysis, and you will see the following screen.

QTDR (Standard)

No

Dist{km)

Type

Loss(dB)

2018-0ct-9

13:66

Reflect(dB) dB/km _ Cum. Loss(dB) A

udﬂ 10.0 dB.div
m .
10.0
i 200
I D00t e e e e e
0.0 bbb e
50.0
T T T T T T T T T
005 01 0415 0.2 025 03 035 04 045 0.5km
A:  0.1666 km 2-Pt Loss SUMMARY: Hkk
Total Events: EEIEFES
B: 0.3333kK ok ko
™ - Fiber Length: ek
A»B: 01667 km | Reflect s #:* Total Loss: ok ok

Analysis

Figure 4.1-2 OTDR (Standard) Mode—Analysis Screen




4.2 Configuring OTDR (Standard) Mode Settings

4.2 Configuring OTDR (Standard) Mode
Settings

To configure settings for the measurement preferences and auto
save feature of OTDR (Standard) mode, press Setup .

421 General Settings
Touch General, and you will see the General screen.
For detailed information on the General screen, refer to Section
3.3.1 “General Settings”.

2018-0ct-9 13:63

Local Time 13:53
Time difference from UTC +7.0 Hours o
General !
Date display Format Year-Month-Day U
Auto Launch None Preferences =
(1-2)
Color Theme Marine blue ‘m‘
Background color and Trace color White - Red Pref(ezrezr;ces g;
Language English g_‘
Auto Backlight Off None e:
Auto Power OFf None &
Instrument Power-Save mode High AutoSave
Ahout

Figure 4.2.1-1 General Screen
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4.2.2

Preferences (1-2)

Touch Preferences (1-2), and you will see the following screen.

Preferences (1-2) 2020-Sep-28 06:50 ab

Connection Check Off

Active Fiber Check on

Fiber Length Check on

Preferences

Auto Scale Ooff (2-2)

Event Summary on

Trace Overview Off

Show Internal Launch Fiber Off

Unit of averaging Sec

Real Time Attenuation Auto Attenuation
Display Mode After Analysis End / Break

Sound of test completion Disabled

Figure 4.2.2-1 Preferences (1-2) Screen

Distance display Units

Select the unit of measurement used to display distance on the
horizontal axis of the Trace graph. This affects Range and
Resolution readings and analysis events incorporating distance.

Connection Check

The Connection Check function confirms whether or not the fiber
is connected correctly to the OTDR measurement port. When set
to On, this function is activated.

Active Fiber Check

The Active Fiber Check performs a “live fiber” check on the
currently attached fiber under test to detect whether the fiber is
carrying traffic before firing any OTDR laser sources.

If no traffic is detected the test proceeds normally.

If traffic is detected a warning message appears on the screen and
the test is aborted.

Fiber Length Check

When Fiber Length Check is set to On, the optical fiber length is
checked to be equal to or shorter than Distance Range before
OTDR test is started. If the optical fiber is longer than Distance
Range, the optical pulse launch interval is automatically adjusted
so that it cannot be affected by the light reflected by the optical
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20.0
30.0
40,0
50.0
60.0

fiber outside the range of Distance Range. In this case, it takes

longer to start the measurement than when Fiber Length Check is

set to Off.

This function is effective in measuring the portion close to the

ACCESS Master when a long-distance optical fiber is connected to

the ACCESS Master. For example, it can check the connection

loss of the dummy fiber connected between the measurement port

of the ACCESS Master and the fiber under test.

Fiber Length ——— >
COﬂneCtOf Distance Range ->

L

\ J
Y

This function eliminates
effects caused by light
reflected here.

v

_InL

(prepuels) YALO

Figure 4.2.2-2 Processing of When Fiber Length Check is On

Auto Scale

When set to On, the horizontal scale is set automatically so that

can display a trace from which the noise portion is removed.

0.1 0.2 kn |

Auto Scale On / E \ Auto Scale Off

A e A

o e
T & R T

0.2 0.4 n | 0.25 05 0.7

Figure 4.2.2-3 Auto Scale function

1kn
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Event Summary

When set to On with Marker Mode set to Movement, the analysis
results summary is displayed for displaying analysis.

u dB  10.0 dB/div

N 30. LA\\ :
50.0 w

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.3 0.9 1km

A: 05170 km 2-Pt Loss JWL:4320nmSM  IOR: 1457300 Il Event
B: 0.5179 km 0.000 DR : 1 km RES: 0.2m r_Summar . Oﬁ:
A->B: 0.0000km | Reflect -14.5898§ 'pw: 10 ns [HR] AVG:10s(16384) ) y-
- —
Trace I Analysis Thresholds | Power Meter Light Source

u (1] 10.0 dB/div
0.0
10.0 :
20. A
+ B B
40. W
50. IHIW
o0 T T T T T T T, T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1km
—_
A:  0.5179 km 2-Pt Loss I SUMMARY: 1
B: 0.5479 km Total Events: 2 | Event
o 0.000 Fiher Length: 0.5180 km K .
A>B: 0.0000km | Refiect -14.5898 Total Loss: 2,534 uB | Summary: On
Trace I Analysis Thresholds | Power Meter |_ Light Source

Figure 4.2.2-4 Summary Display

Trace Overview

When set to Lower Left or Upper Right, a small overview of the
trace is displayed at the selected position on the Trace graph.

B 10.0 dB/div
0.0+ T

30.0+

40.0+

50.04

60.04

0 0.1 7 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1km

IREOEE |

Trace Overview

Figure 4.2.2-5 Trace Overview (Lower Left)

Show Internal Launch Fiber
When set to On, the internal launch fiber is displayed.
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Unit of averaging
Set the unit of averaging (the number of times or second).

Real Time Attenuation
The ACCESS Master adjusts the attenuation at the light-receiver
according to the level of the light returned back from the optical
fiber under test. Set the attenuation adjusting method.
e Auto Attenuation
Real Time attenuation is automatically selected.
e Around selected cursor
Attenuation is optimized in real-time to show the backscatter
around the selected (active) cursor.
e Fresnel Measure

Attenuation varies according to received power level. This
setting is suitable to measure reflections in long distance range

however it takes longer time to measure than other options.

Display Mode After Analysis
Set the trace display mode for detected events.
e End/Break
The display mode focuses on the end/break event.
e Full Trace
The full trace is displayed in Display from Origin mode.

(prepuels) YALO

e Current
The display mode and cursor positions remain unchanged.

Sound of test completion

Set the period of time to cause the buzzer to sound upon test
completion. When set to Disabled, the buzzer does not sound upon
test completion.

Touching the screen or pressing any key causes the buzzer to stop.
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4.2.3 Preferences (2-2)

Touch Preferences (2-2), and you will see the following screen.

Preferences (2-2) 2020-May-15 12:35 a8

wamn |
Reflectance Calculation Auto

ORL Calculation Full Trace

Auto Patch-cord Removal None /None

Force Total Loss off

End Event for ORL Calculation omMIT

OTDR (Standard) Preferences
Auto Analysis on (2-2)
Bi-Directional Gorrelation 2.000 %

Continuous Pulse Emission Off

Title Application Name

Figure 4.2.3-1 Preferences (2-2) Screen

Marker Mode
Set the mode of operating the markers for detailed measurement
of splice and transmission loss of an optical fiber.
e Movement
Cursors A and B are always displayed. Makers a to d are
displayed depending on the setting for Loss Mode.

Mairker Cursor
28. 04 /
30.0
32, 04 a [
3404 \\# oo
36. 04 b

0.2 0.4
[ o] [ o] o]
Cursor Marker
Figure 4.2.3-2 Cursors and Markers for Movement
e Placement (1-2, 2-4)
Place the markers by moving the cursor. All markers can also

be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
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Placement (1-2, 2-4) is suitable to measure fiber loss and
distance and can measure reflection, total return loss, and
splice loss.

e Placement (1-2, 3-4)
Place the markers by moving the cursor. All markers can also
be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
Placement (1-2, 3-4) is suitable to measure distance and loss
between two markers. It can measure reflection and total

return loss but cannot measure splice loss.

Cursor /Marker

%
=
7~
0.4 05 06 km g
02| 6] @] Trem | avamner] o | | ) o
%
&

Marker

Figure 4.2.3-3 Cursor and Markers for Placement

Placement (1-2, 2-4)

Distance| Distance

Placement (1-2, 3-4)

‘Distance Distance

Figure 4.2.3-4 Display of Distance and Loss Between Markers
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Reflectance Calculation

This is available when Marker Mode is set to Movement. Set the

reflectance calculation method.

Off

Reflectance will not be calculated.

Auto

The reflectance of any event is reported based on the position of
cursor A. The Auto setting is most useful for reflective events
that are not close together or close-in to the OTDR. Refer to
8.1.3.1, “Auto Reflectance Calculation”.

Manual

When set to Manual, the reported reflectance is based on the
positions of both cursors (A and B). Refer to 8.1.3.2, “Manual
Reflectance Calculation”.

ORL Calculation
This is available when Marker Mode is set to Movement.

A Cursor

The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the cursor A
position.

Origin

The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the origin
Full Trace

The ORL measurement is calculated from the Origin to the last
data point, and the Incident Power is attained from the origin.

Type of reflective result

This is available when Marker Mode is set to Placement.

Select one you want to display as a result of reflection

measurement from the following:

Reflectance

Ratio of reflected power to incident power at reflection point
Reflection

Difference between peak level at reflection point and
backscattered light level immediately before it (height on trace)
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Auto Patch-cord Removal

Set the points of events to treat as patch cords. The set number of
events are recognized as patch cords and are automatically
deleted from the event table.

In an example shown in the following figure, set start point to 1
and end point to 1.

Patch cord Fiber under test
\ C%() O Patch cord

(prepuels) YALO

Event 1 Event2 Event3 Event4

Figure 4.2.3-5 Auto Patch-cord Removal Example

When not using patch cords, set to None/None.

Note:
The Auto Patch-cord Removal settings are reflected to the
measured trace. To make the settings reflected to the trace
loaded from a file, touch in Analyze in the Analysis screen.

Force Total Loss

When set to On, the total loss of the fiber under test is always
displayed.

When set to Off, ** *** ig displayed if the total loss cannot be
calculated.

End Event for ORL Calculation

Set whether to include reflection in Far-End events or not when
calculating the ORL.

When OMIT is selected, pass/fail evaluation is not performed on
the far-end reflection.

4-13
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Multimode fiber under test

For the Option 063, this is available when, on the top menu,
SM/MM is set to MM.

Set to 50/125 pm or 62.5/125 pm, depending on the core diameter
of the fiber under test.

Auto Analysis

When set to On, OTDR trace analysis is automatically performed
at the completion of data collection for the current fiber under
test.

Bi-Directional Correlation

Enter the value to define the range for detecting the same event
on Overlay trace in reversed direction. The detection range is
obtained using the following formula:

Rs: Range for detecting the same

R, event
Rg =D X 100 Dg: Fiber End event distance of
Primary trace
Ra! Bi-Directional Correlation
Example:
Fiber End event distance of Primary trace: 50 km
Bi-Directional Correction: 4%
Distance of the event on Primary trace: 12.5 km

In this case, the event detecting range is 2 km, and the distance
of detecting events on Overlay trace is 11.5 to 13.5 km.

Continuous Pulse Emission
This is a function to continuously emit a pulsed signal. This
function is intended for using in performance test, not for optical

fiber measurement.

To emit a continuous pulsed signal, set Test Mode to Manual , and
then press . During continuous pulse emission, you will see
the Cal value to set to the power meter.

Note:
In the following cases, continuous pulsed signal emission is

not performed:

e Multiple wavelengths are selected.
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e Test Mode is set to Auto.

Title
To edit the screen title text, select Custom.

cation Name

Location A: Fiber No.O1

Figure 4.2.3-6 Example of Setting Title Text

Name is selected B 10.0 dB /div

When Custom is Location A: Fiber No.01 AUTO 158

selected dB  10.0 dB. div

—

Figure 4.2.3-7 Examples of How Title Texts Appear

4-15
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Chapter 4 OTDR (Standard)

424 AutoSave

Touch AutoSave , and you will see the following screen.

AutoSave is a function to automatically save the measurement
results upon completion of measurement.

In the AutoSave screen, you can set the directory to save files and
the base filename for auto filename generation.

2018-Jul-24 18:00

AutoSave

C
AutoSave Directory INTMEM

Base Filename AUTO*WLEN**NUM*

Start Number (1310) 1

Start Number (15650) 1

AutoSave

Figure 4.2.4-1 AutoSave Screen

Enabled
o Off

No AutoSave is performed after the measurement is complete.
e On
AutoSave is performed after the measurement is complete.
e Verify
The Save screen appears after the measurement is complete so
you can verify the Auto Filename.

AutoSave Directory
The AutoSave Directory field allows you to select the directory
into which AutoSave will save files.

Base Filename

The Base Filename field provides a template for use when
generating an auto filename. For how to set this parameter, refer
to 4.2.5, “AutoSave Filename Parameters”.
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4.2 Configuring OTDR (Standard) Mode Settings

Start Number (1310)
Set a start number if you want to add serial numbers when saving
results of 1310-nm wavelength measurement to files.

Start Number (1550)
Set a start number if you want to add serial numbers when saving
results of 1550 nm wavelength measurement to files.

Some options allows you to set start numbers for other
wavelengths.

(prepuels) YALO
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4.2.5 AutoSave Filename Parameters

In the Base Filename field of the Figure 4.2.4-1 “AutoSave
Screen”, set a string used as a base filename when generating
filenames with serial numbers.

In the AutoSave Screen, touch Base Filename, and you will see
the following dialog box.

If a USB keyboard is connected, you can modify the name directly
from the keyboard.

Group name  First Filename Base Filename field

AutoSave 2018-Jul-24 18:01

Base Filename AUTO01310nm0001.50R

AUTO*WLEN**NUM*

Site Fiber
location,/name ST Number

List Buttons  Scroll buttons Symbol buttons

Figure 4.2.5-1 Base Filename dialog box

Base Filename field

The base filename is displayed.

Touch the field, and you can open the Keyboard screen where you
can edit the base filename.

First Filename
The actual filename to be automatically generated first is
displayed with the MACRO text replaced by actual value(s).

Group Name

The group names of the list buttons are displayed. Touching Edit
List opens the screen, where you can edit the text.

Group names can be displayed up to two rows. Insert $$ in the
location where you want the line to break.
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4.2 Configuring OTDR (Standard) Mode Settings

List buttons
Touching the button inserts its name into the filename. Touching
Edit List opens the screen, where you can edit the text.

Scroll buttons
If some buttons are not visible, scroll the list button view.

Symbol buttons
Insert a symbol(s) in the filename.

MACRO

To insert serial numbers, date and time of measurement, and
measurement conditions to filenames, touch the corresponding
buttons.

Table 4.2.5-1 MACRO Buttons

Name Character strings to insert
Number 4 digit-serial number starting with the number in the AutoSave Screen
yy-mm-dd Digits to represent Year-Month-Day
hh-mm-ss Digits to represent Hour-Minute-Second
Wavelength Wavelength used for the measurement
Pulse width Pulse Width used for the measurement
Dist. Range Distance Range used for the measurement
Start Loc. String set for Start Location in 3.5.8 “Header”.

Terminal Loc.

String set for Terminal Location in 3.5.8 “Header”.

4-19
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Edit List

Touching Edit List opens the following dialog box.

Group Name

2018-Jul-24 18:01

Selections

P | sitessiocation /name

Sector

Connector$$Position

Fibers$Pair

Fiber$$Number

Fiher$$color

Connector§SLocation

$$ : Insert new ling (MAX: 20 Groups) (MAX: 25 Items)

N ETN RN T A

Figure 4.2.5-2 Edit List dialog box

In the Group Name or Selections box, touch and select an item you

want to edit.

Add
Delete
Rename

Adds a new item.
Deletes the selected item.
Edits the selected text.

Replication Replicates the selected item.

Change Group Type

Changes the type of the selected group name. Every
time you touch this button, the type of the group
name is switched in the order of OTDR, VIP, and
(blank). The names of the group list buttons are
changed according to the selected application. If you
leave the type blank, the list buttons are displayed for
all applications.

Table 4.2.5-2 List Edit Dialog box

Type Displayed Applications
(blank) All
OTDR OTDR (Standard)
Fiber Visualizer
OTDR (Construction)
VIP VIP
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4.2 Configuring OTDR (Standard) Mode Settings

4.2.6 About

Saving and loading the edited list

Touch Export, and you will see the Export dialog box.
Select the storage media, and then touch OK.

In the root directory of the media, the export file is saved as
“ListItem.txt”.

Touch Import, and you will see the Select List file screen.
Select the file, and then touch OK.

Refer to 3.3.4 “About”.

(prepuels) YALO
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4.2.7

4271

Thresholds

In the lower part of the OTDR (Standard) screen, touch
Thresholds, and you will see the following screen. In this screen,
set the thresholds used for auto detection of events and those used

as criteria for pass/fail evaluation.

2020-Aug-19 11.59

Auto Detect

Reflectance -60.0dB

Fiber End 3dB /-20.0 dB
Macro Bend 0.3dB

Splitter Loss 1x8 (10.0 dB)

Pass,/Fail Thresholds
Non-Reflective Event Loss{fusion) None

Reflective Event Loss(connector,mechanical) None
Reflectance None
Fiber Loss (dB./km) None

Total Loss None

Splitter Loss None

Figure 4.2.7-1 Thresholds Screen

Auto Detect

The Auto Detect parameters are thresholds for detecting events.

Splice Loss
Set the minimum splice loss to display in the event table.

Reflectance
Set the minimum reflectance. The event analysis table displays
all events with reflectance of this value or less.

Fiber End

Set the minimum loss and minimum reflectance for the far end
event. The event analysis table displays the events with loss or
reflectance of equal to or greater than its threshold as far end
events.

Macro Bend

Set the threshold for detecting an event as a macro bend. For
macro bend, refer to 4.10, “Wavelength All Mode”.

Splitter Loss

Set the splitter loss to display as a splitter event in the event
table.
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4.2.7.2 Pass/Fail Thresholds

Pass/Fail Thresholds items are thresholds for pass/fail evaluation
of measured values. When set to None, pass/fail evaluation is not
performed.

Non-Reflective Event Loss(fusion)

If the loss of a non-reflective event (for example, fusion splice)
exceeds the threshold, the Loss column of the event table is
displayed in red.

Reflective Event Loss(connector, mechanical)
If the loss of a reflective event (for example, connector and

mechanical splice) exceeds the threshold, the Loss column of the
event table is displayed in red.

Reflectance

If the reflectance of an event is less than the threshold, the Reflect
column of the event table is displayed in red. When Type of
reflective result is set to Reflection in the Preferences (2-2) screen,
if the level difference between events exceeds the threshold, the

(prepuels) YALO

Reflect column of the event table is displayed in red.

Fiber Loss (dB/km)
If the fiber loss of an event exceeds the threshold, the dB/km
column of the event table is displayed in red.

Total Loss

If the total loss of the far-end event exceeds the threshold, the
Cum. Loss column of the event table is displayed in red. If the
event summary is displayed, the total loss of the event summary
is also displayed in red. If the total loss is less than the threshold,
the Cum. Loss column of the far-end event in the event table and
the total loss of the event summary are displayed in green.

Splitter Loss

The Loss column of the event table is displayed in red if the
splitter loss exceeds the sum of the following:

e Splitter Loss for Auto Detect

e Splitter Loss for Pass/Fail Thresholds

For example, if Splitter Loss (1x2) for Auto Detect is 4.1 dB and
Splitter Loss for Pass/Fail Thresholds is 1.0 dB, the loss of 1x2
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splitter event exceeding 5.1 dB is evaluated as “fail”.

4.3 Performing Measurement

4.3.1

The ACCESS Master performs measurement using the settings
configured in 4.2 “Configuring OTDR (Standard) Mode Settings”.
This section assumes that you have already configured the
settings.

First of all, connect the optical fiber under test to the ACCESS
Master. For how to connect the optical fiber, refer to 2.4
“Connecting Fiber to a Measurement Port”.

/A\ CAUTION

Disconnect any devices (for  example,
communication devices) connected to the optical
fiber under test before measurement.

The ACCESS Master outputs high-power optical
pulses that can damage the photoreceiving
elements.

Averaging Measurement

Press . Then, the ACCESS Master performs the following
operations and displays the event table on the screen.

Start
Test Mode: Auto Test Mode: Manual
v v
Settings are automatically Measurement is performed

using the Range, Pulse
Width, and Averaging
settings.

configured.

Measurement is performed using
the optimal values for Range,
Pulse Width, and Averaging.

| J
v

Trace processing and fault locating (Auto detection of events)
The ACCESS Master averages the trace, locates faults,
calculates data of faults, and then displays the event table on
the screen.
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4.3  Performing Measurement

4.3.2 Realtime Measurement

Press . The ACCESS Master sets values of range, pulse
width, and averaging based on the test mode in the same way as
averaging measurement, and then starts realtime measurement.

Realtime measurement continues unless [ESC] or [Realtime] is

pressed. The ACCESS Master does not perform auto detection of

events nor auto save.

When you press during realtime measurement, the
ACCESS Master ends realtime measurement and starts average

measurement.

(prepuels) YALO
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4.4 Ending In-Progress Measurement

When measurement is started by pressing , the ACCESS
Master displays the screen as shown in Figure 4.4-1 and performs
averaging. This section explains how to end the measurement in
progress.

OTDR (Standard) Press ESC to stop the test... 2018-0ct-0 14:06

dB  10.0 dB/div

E 10.0
20.0 : : :
M. ST W N S
il I [ Lkl || 8 I
lhuh \H‘.Ily um I T R
o |MM Ii | |I |
05 i ) 3
= -.-.-
A: 0.1013 km 2-Pt Loss
B: 1.4756 km 7.105 WL: 1310 nm SM DR : 5 km
A>B: 13742km | Reflect 40,112 PW: 10 ns [HR] AVG; 7/10

Number of times or Number of times or
period the trace is period you set for
averaged until now Averaging

Figure 4.4-1 OTDR (Standard) Mode Screen—Measurement In
Progress

You can see the number of times (or period) set for Averaging and
the number of times (or period) the trace is averaged in the
current measurement.

If you want to abort the measurement before the number of times
(or period) the trace is averaged reaches the value set for
Averaging, press (ESC] or [ Start ] Even if the measurement is
aborted, the ACCESS Master performs detection of events.
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4.5 Trace Screen

4.5 Trace Screen
The Trace screen appears when you start OTDR (Standard).
[2] [3]

B 10:26h  97% O

OTDR (Standard) AUT01310nm0006.50R 2018-0ct-0 14:08

-56.2dBm

W

0.15 2 0.25 km

rA _I_ KA
LJ v
B
e
o

T i i
0.1 ]
- ANEEE
A: 01013 km 2-PtLoss WL : 1310 nm SM IOR : 1.468200
B: 1.4756km 4.583 DR: 5 km RES:0.2m
A->B: 1.3742km Reflect -38.956 PW: 10 ns [HR] AVG : 10 s (4096)
Trace

|
[4]

Figure 4.5-1 OTDR (Standard) Trace Screen

(prepuels) YALO

[1] Trace Graph
Refer to 4.5.1 “Trace Graph”.

[2] Laser On Icon
This icon (m) flashes whenever a laser is firing.

[3] Softkeys
Refer to 4.8.1 “Softkey Displays”.

[4] Extended softkeys
Refer to 4.8.4 “Extended Softkeys”.

[5] Power, Loss display
Refer to 4.12 “Power Meter”.
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4.5.1 Trace Graph
[6]

[4]

I 7:15h 97% 9

OTDR (Standard) Press ESC to stop the test... 2018-0ct-0 14:11

o @A B

\ :
| L
120.0 i i i il
| OIRLER ERRDEAT G e e N [
[

l

. UG T i

| I
E. IL. i B

[

A: 0.0635 km 2-PtLoss WL : 1310 nm 5M IOR : 1.468200
B: 0.1869 km 3.508 DR: 6 km RES: 0.2m
A->B: 0.1234km | Reflect -68.625 PW: 10 ns [HR] AVG:

[5]

Figure 4.5.1-1 Names of Trace Graph Items

[1] Trace Waveform(s) [5] Horizontal Axis scale
[2] Cursor A [6] Vertical Axis scale

[3] Cursor B [7]  Graph control icons

[4] Horizontal/Vertical offset [8] Trace Overview window

Trace Waveform

The Trace Waveform (or Trace) is the downward sloping line going
from left to right that connects the data points collected during a
test.

Up to four traces can be displayed simultaneously: a primary
trace and up to three overlay traces.

This graph area contains bold lines at the top and on the right
that indicate which part of the entire trace is displayed now.

Cursor

When Marker Mode is Movement, the cursors are the two vertical
lines in the graph area. The cursors allow you to extract power
and distance information from the trace graph.

The active cursor is displayed in red and the inactive cursor is
displayed in blue. When Marker Mode is Placement (1-2, 2-4) or
Placement (1-2, 3-4), only one cursor is displayed.
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4.5 Trace Screen

Horizontal/Vertical offset

The primary trace data can be shifted horizontally or vertically by
using the Shift Mode softkeys and the Rotary knob.

The distance offset (horizontal) and decibel offset (vertical) are
displayed above the trace graph.

Scale

The vertical axis scale is located on the left side of the trace graph
and is expressed in dBs, while the horizontal axis scale is located
at the bottom of the trace graph.

You can change the unit for the vertical axis at Distance display
Units shown in 4.2.2 “Preferences (1-2)”.

Graph control icons
You can control the graph using the icons. Selected icons are
displayed in green.

Table 4.5.1-1 Graph Control Icons

Icon Explanation

(prepuels) YALO

Expands the area selected by dragging.

Contracts the view with the touched point displayed
in the center.

Displays the entire trace.

Moves the trace by dragging.

Moves the active cursor or marker to the touched
position.

The rotary knob can also move the cursor.

Displays a horizontal line at the level of the active
cursor. When Marker Mode is Movement, it switches
display modes of the cursor in the following order:

a EOERQR

Hide level cursor — Show level cursor — Hide
Cursors

r Enlarges the graph.
This icon does not appear in the Analysis Screen.
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4.5.2

OTDR (Standard) 2018-0ct-0 14:35

dB 5.0 dB./div

1o T - RS T N — S
PSP R SO DU S SO SN TN VL S o R
5.0+
e

25,00

20.0+
DEOL e

30,00

35.0+

TREETEHER

4005 e RTINS TS O NS SRS NN N - (I I~
45.0~
500 v R SN SO OSSO RO N S S e O

55.0+

; 7 7 ; 7 7 ; ;

Figure 4.5.1-2 Enlarged View

Trace Overview window
When, in 4.2.2 “Preferences (1-2)”, Trace Overview is set to On,
the current trace is displayed entirely. This is helpful in

determining the location of an expanded section on the main view.

Expanding and Contracting the Trace Display

Expand and contract the trace display when:
e Precisely positioning the cursor(s)
e Adjusting the LSA intervals

To expand an area:

1. Touch @

2. Drag a desired area in the trace graph to expand the view.
You can also expand and contract the view by pressing the

Horizontally expands the view with the active

cursor or marker as the center.

(< J: Horizontally contracts the view with the active
cursor or marker as the center.

1 Vertically expands the view.

* Vertically contracts the view.
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4.5 Trace Screen

To contract an area:

1. Touch ﬁ

2. Touch a point in the trace graph area, and you can contract
the view, which displays the point in the center.
You can also expand and contract the view by pressing the

arrow keys.

To display the entire trace, touch E or press .

Note:
If is pressed during measurement, the

measurement ends.

4.5.3 Selecting and Positioning Cursors

Setting the Active Cursor

When Marker Mode is Movement, touch A and B.

You can also switch the cursors by using the rotary knob or by
pressing .

(prepuels) YALO

To precisely position the cursor
1. Touch @

2. Drag a desired area in the trace graph to expand the view.
You can also expand the view by pressing the arrow keys.

3.  Turn the rotary knob to move the cursor to the desired
position.
When Marker Mode is Placement, you can switch the cursor
movement speed by pressing the rotary knob. By touching
@ to @, markers are displayed at the cursor positions.
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45.4

Marker Mode: Movement

Cursors and markers displayed in the Trace screen vary

depending on what is set for Marker Mode in 4.2.3, “Preferences
2-2).
When set to Movement, Cursor A, Cursor B and Markers a tod

are displayed.

When set to Movement, you can move the selected active cursor or

marker by turning the rotary knob or by touching

OTDR (Standard) ANearFar15500ther.0001.50R 2018-Oct-0 18:20

dB 5.0 dB/div

20.0+

009 01 011 _012_013 014 015 016 _017 018 0.9 km

(17— [« o] o] o) e ]

)
A: 0.0873km |l Splice Loss V[ WL : 1550 nn SM I0R : 1.468200 ‘I
all
B: 0.1886 km : : 1.726 1]) DR : 0.5 km RES: 01 m :
A->B: 0.1013 km |||Reflect 57,082 ,I '\PW: 3 ns [HR] AVG: 16 s (12288)
P2

[4] [5] [6]

Figure 4.5.4-1 Cursors and Markers for Movement
Cursor and Marker buttons

A, B: Selects an active cursor.
a to d: Selects an active marker.

These are available if Loss Mode is set to Splice Loss,
2-Pt LSA or dB/km LSA.

You can also toggle the active cursor and marker by pressing

(Enter].

Cursor
Marker

Cursor distance information

A: Distance from the origin of the trace to Cursor A
B: Distance from the origin of the trace to Cursor B
A->B: Distance between Cursor A and Cursor B

As you move the cursors, the cursor distance information

updates simultaneously.
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4.5 Trace Screen

Loss mode, Measurement, and Reflectance
Loss Mode

Splice Loss_ | _Current measured loss (dB)
1.390 < | or transmission loss (dB/km)
Reflect -57_062(\

— Reflectance (dB) if event is
reflective

Test Parameters
Test parameters used for test are displayed.
A progress bar is displayed during measurement.

i Wavelength
Distance 9 IOR

Range l Fitier Type ¢
Mﬂ.sso nm SM IOR : 1.468200

DR : 1 km RES: 0.2m <——Resolution

Q
PW: 10 ns [HR] AVG : 10 s (16384) g
Pulse Width Averaging times or EE
averaging time 0
&
(=)
WL: Wavelength, IOR: IOR g..
Fiber Type a.
DR: Distance Range @ RES: Resolution
PW:  Pulse Width AVG: Period or the number of

times of averaging
(Number of accumulations

by hardware)

Test parameters for the primary trace are displayed for a
trace recalled from a file.

The Pulse width value is followed by the Dead-zone mode.
e ER: Enhanced Range

e HR:High Resolution
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4.5.5

Marker Mode: Placement

A cursor and Markers @ to @ are displayed in the Trace
screen when Marker Mode is set to Placement (1-2, 2-4) or
Placement (1-2, 3-4) in 4.2.3, “Preferences (2-2)”.

When set to Placement, you can move the cursor by turning the
rotary knob or by touching . The marker positions cannot be
changed.

Move the cursor to the precise position and touch @ to @, and
you can position the markers.

[3]

OTDR (Standard) ANearFar1i5500ther.0001.50R 2018-0ct-9 18:23 W 10:46h  98% 3
dB 5.0 dB/div Horiz Shift = 0.0006 km, Vert Shift = -0.337 dB &

g S T N D SO S

[4] —'llll--- ll

“Refisctance Y~ | —(D ULSA) | (D (LEA) ML . 1650 nAmsSM
ok |D|stance 0.0401 km 0.0668 km|| 8 G5

PV : 3ns[HR]

Splice Loss | ! Lass 0.616 dB 0082eBl\or . 1468200

1.345 dB | | dB/km 15366 dB/km|  -1.447 dB/kmMAVG  : 16 5(12288)

B el]o]ef

Trace

[5] [6] [7]

Figure 4.5.5-1 Cursor and Markers for Placement

[1] Cursor [5] Reflectance, Splice Loss,
[2] Markers ORL

[3] Rotary Knob icon [6] Distance, LOSS, dB/km
[4] Marker buttons [7] Test parameters

Rotary knob icon

This icon shows the speed at which the cursor moves when
turning the rotary knob. The cursor movement speed is toggled by
pressing the rotary knob.

(OF The cursor moves quickly.

&= :  The cursor moves slowly.
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4.5 Trace Screen

Distance, Loss, dB/km
When set to Placement (1-2, 3-4), the distance, loss and dB/km

between Markers @ @ and @ @, respectively.
When set to Placement (1-2, 2-4), the distance, loss and dB/km

between Markers @ @ and @ @, respectively.

(2PA):  The loss is obtained from the level difference between
the two markers.

(LSA):  The loss is obtained by linear approximation of the trace
between the two markers, using least squares method.

Marker buttons
@ to @1 Places the marker of its number at the cursor

position.

Put All: Places the markers as follows:
Marker @—On the left side of @
Marker @—Cursor position
Marker @—Falling point
Marker @—On the right side of @

Auto Marker: Locates the point of change near the cursor in the

(prepuels) YALO

displayed trace and automatically places Markers

@, @, @ and @ If a peak is detected

between @ and @, a triangle marker v is
placed at the peak. If there is no point of change, a
marker is placed near the center of the graph area.

Clear: Clears all markers.

/ \4 : Moves the marker to the point of change in the
leftward of the cursor.

’/ \ : Moves the marker to the point of change in the
rightward of the cursor.

Note:
If the cursor is hidden by touching , @ to @, Put
All, and Auto Marker are not available.
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Reflectance, Splice Loss, ORL

Reflectance
Displays the obtained reflectance or reflection amount (level
difference). The displayed value will be followed by (S) if the

measurement is not performed accurately due to saturation.

There are three reflectance measurement methods. Refer to
8.2.3 “Reflectance Measurements” for details.

Splice Loss
Displays the splice loss at the position of Marker @
obtained by linear approximation between Markers @ and
@ and between Markers @ and @ When set to
Placement (1-2, 2-4), the obtained splice loss is displayed.

Loss (dB)

Distance (km)

Figure 4.5.5-2 Splice Loss
ORL
Displays the ORL value obtained from the integral between
Markers @ and @ This is displayed when only Markers

@ and @ are placed.

The displayed value will be followed by (S) if the
measurement is not performed accurately due to saturation.
Refer to 8.2.4 “ORL Measurements” for details.

Test Parameters

Test parameters used for test are displayed. Test parameters for
the primary trace are displayed for a trace recalled from a file.
The Pulse width value is followed by the Dead-zone mode.

e ER: Enhanced Range

e HR: High Resolution
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4.5 Trace Screen

456 Connection Check

When, in 4.2.2 “Preferences (1-2)”, Connection Check is set to On,
the ACCESS Master checks whether the optical fiber is correctly
connected before starting measurement.

OTDR (Standard) 2018-0ct-0 14:21
dB 10.0 dB/div  Horiz Shift = 0.0009 km, Vert Shift = -0.888 dB
0. 0

e T SN SN VN SR

oo TS ORI S A S

w

0.0

o o

0.
Low HIGH
0 - -

o
=)
I

@
2
o

0.4 0.5 0.5km

005 01 015 02 025 03

[+ 1

ra _I_ = KA
LJd - [4]
S

Figure 4.5.6-1 Connection Check Screen

Q
S
=
@
5

o,
=

1

GOOD connection
The gauge is green when connection is good. The closer the bar in
the connection gauge extends to “HIGH” end, the better the

connection 1is.

To run the test, touch Continue or press .

BAD connection

The gauge is displayed in red in case of poor connection and
displayed in yellow if the connection is not so good. To run the test,
touch Continue or press .

If the gauge is displayed in red or yellow, the fiber needs cleaning.
If the connection state is not improved even if the fiber is cleaned,
the fiber needs to be replaced.

Note:
Fibers shorter than approximately 50 meters (160 ft.) will

generally result in a low connection.

Use up to 3-m long patch cords. If the patch cord is longer
than 3 m, the gauge may be displayed in red.
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4.6 Analysis Screen

In the Trace screen, touch Analysis, and you will see the Analysis
screen.

The Analysis screen displays the event table and the trace, which
shows markers at event locations.

¢! Marker for event not selected in event table

& Marker for event selected in event table

OTDR (Standard) ANearFari5500ther.0001.50R 2018-0ct-10 10:05
No Dist(km) Type Loss(dB) Reflect(dB) dB/km Cum. Loss(dB) A

2 0.0876km -0.025 -67.009 -6.924 -2.647

0.1460km R AR

-2.544

P

0.1884km -66.750 -0.838

4B 5.0 dB/div
20.04 ; : : : : :
BB.0 s ETSUR SOOI ST S OSSOSO SO SO .
200/ H : H H : :

36.0+- : : B T T B AT .

40.0+

A:  0.3922 km 2-Pt Loss WL : 1560 nm 5M I0R : 1.468200
B: 0.3922 km 0.000 DR : 0.5 km RES: 0.1m
A>B: 0.0000km | Reflect 52689 PW: 3 ns [HR] AVG: 16 s (12288)

Analysis

Figure 4.6-1 OTDR (Standard) Analysis Screen

Analysis can be executed in one of two ways.

Auto Analysis

Set Auto Analysis to On in the 4.2.3 “Preferences (2-2)” to
automatically display the Analysis screen at the completion of
each test.

Manual analysis
To perform trace analysis, touch Analyze.
Analyze is displayed by touching More.

Note:
If the Auto Detect thresholds in 4.2.7, “Thresholds” are
changed, touch Analyze.
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4.6 Analysis Screen

4.6.1 Event Table

In fiber analysis, an “event” is considered to be a distinct deviation
from normal fiber attenuation:

e a lossy connection (microbend, connector, or splice)

e a reflective connection (connector or fiber break)

e the end of fiber

The event table displays the events that meet at least one of the
Auto Detect thresholds set in 4.2.7, “Thresholds”. As a result of
comparison with the Pass/Fail Thresholds, the values evaluated
as FAIL are highlighted in red.

If values are not obtained by analysis, “**.***” is displayed
instead.
No Dist(km Type Loss{dB Reflect{dB dB./km _ Cum. Loss(dB A
0.0033km EEX T EEEE EE Y EEEE
2 0.0094Km 0.195 *k Fkk 0.550 0.600
3 0.2187km Fiber End -61.286 0.312 0.950 A

Figure 4.6.1-1 Event Table

(prepuels) YALO

No
Event number for the faults in the graph area (1 to 64, counted
from the left)

Dist

Displays the distance from the ACCESS Master to the event.
Set the unit for distance measurement at Distance display Units
in 4.2.2, “Preferences (1-2)”.

When the start point is set at Auto Patch-cord Removal in 4.2.3,
“Preferences (2-2)”, the distance from the start point event is
displayed. When the shift amount is set in 4.8.3, “Shifting Trace
Data”, the displayed distance includes the shift amount.

Type
Displays the icons, which represent the types of events.
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Table 4.6.1-1 Icons for Types

Icon

Explanation

Reflective Event
Reflection from an splice such as a Fresnel reflection.

Non-Reflective Event

Non-reflective events include such low loss events as fusion
splices.

Grouped Event

Adjacent events are considered grouped events. In the event
table, the values for loss and reflection of the entire group are
displayed at the first event of the group. Only distance is
displayed for each of events other than the first one.

Far End Event
Far end of the optical fiber under test.

Questionable End Event
Events out of dynamic range or out of distance range.

e Out of Range
The trace reaches the noise level before a far end or break of
the optical fiber cable is detected.

e Out of Distance
The trace reaches the end point set for Dist. Range before a
far end or break of the optical fiber cable is detected.

Splitter Event

Loss due to fiber splitter.

Loss

Displays the event loss. In the case of grouped events, the entire
group loss is displayed at the first event of the group, and **.***
for other than it.

Reflect

Displays the reflectance or level difference of the reflective event.
You can change this item at Type of reflective result shown in
4.2.3, “Preferences (2-2)”. “** ***” i5 displayed for non-reflective
events. The value is followed by S if it is not measured properly.
In the case of grouped events, the maximum return loss or level
difference of the group is displayed at the first event of the group,
and **.*** for other than it.

dB/km
Displays the value obtained by dividing “Loss between events” by
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“Distance between events”.

Cum.Loss
Displays the loss from the connection point of the ACCESS
Master.

(prepuels) YALO
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4.7 Editing Events

This section explains how to edit events when:

e Saving an event table, including splices not located by auto
detection.

o Deleting events falsely detected as faults due to noise.

Touch More until the following screen is displayed.

OTDR (Standard) ANearFar15500ther.0001.50R 2018-0ct-10 10:06
No Dist{km) Type Loss(dBE) Reflect(dB) dB/km _ Cum. Loss{dB) A
2 0.0876km -0.025 -57.000 -6.024 -2.647

0.1460Km ok ERE
0.1884Km -66.7650

-2.544

-0.838

dB
20.0+
25,0+ [T R IR FIEE N SR RS | 9 ST R T

35.0+
40.0+

A 0.3922 km 2-Pt Loss WL : 1550 nm SM IOR : 1.468200
B: 0.3922km 0.000 DR : 0.5 km RES: 0.1m
A->B: 0.0000km | Reflect 52689 PW: 3 ns [HR] AVG : 16 5 (12288)

Analysis

Figure 4.7-1 Analysis Screen Softkeys (4/5)

The following editing softkeys are only available when an Event
Table is displayed:

Add Event
Edit Event
Delete Event
Template

When Marker Mode is Placement (1-2, 3-4), only Delete Event and
Template are available.
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4.7.1 Adding an Event

4.71.1 Marker Mode: Movement
Note:
Add Event is available when Loss Mode is Splice Loss. For
details on settings, refer to 4.8.2 “Measurement
Parameters”. When you touch Add Event with Loss Mode
set to any other mode, you will see the following message.

Cannot add event.
Loss mode must be set to splice loss.

1.  Touch Trace to display the Trace screen.

2. Move Cursor A to the position to add a new event.

3.  Move Markers a, b, ¢c and d to the positions ahead and behind
the event to check the splice loss. For details on marker
positions, refer to 8.1.2.2, “Splice Loss”.

When Reflectance Calculation is Manual, move Cursor B to
the peak of the reflectance.

(prepuels) YALO

4.  Touch Edit Event.

5.  Touch Add Event, and you will see the following dialog box.
OTDR (Standard) 1310nm_0002.SOR 2018-0ct-0 14:32

Dist(km Type Loss({dB Reflect(dB dB/km___ Cum. Loss{dB A

Start (km) End (km) Event Type

[J0.1754 0.1774

Loss (dB) Reflect (dB)

0.000 -48.066

: 01754 km
B: 0.2805 km
0.1052 km

Figure 4.7.1.1-1 New Event Dialog Box

The Loss and Reflect fields display the splice loss and
reflectance calculated from the cursor level and marker level.

6.  Touch the field to edit the value.
To revert the changes, touch Paste.
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Note:
When Event Type is set to Non-Reflective , the value for
Reflect cannot be set.

The Saturated check box is not available.

7. To add the event, touch OK.
In the event table, an asterisk (*¥) is displayed at the
beginning of the row for the event added to the trace.

Note:
Even after an event is added, you can restore the previous
trace and event table. Touch More, and then touch Analyze.

4.71.2 Marker Mode: Placement (1-2, 2-4)
1.  Touch Trace to display the Trace screen.

2. Move Markers @ to @ to the positions ahead and
behind the event to check the splice loss. Place them as
follows.

Distance from event to marker: @< @< @< @

For details on marker positions, refer to 8.2.2, “Splice Loss

Measurements”.

Note:
You can add an event by placing Markers @ and @
only. In this case, the ACCESS Master calculates the loss
between the two points.

3. Touch Edit Event.
4. Touch Add Event, and you will see a dialog box.
5.  Touch the field to edit the value.

Note:
When Event Type is set to Non-Reflective , the value for
Reflect cannot be set.

The Saturated check box is not available.

6. To add the event, touch OK.
In the event table, an asterisk (*¥) is displayed at the
beginning of the row for the event added to the trace.

Note:
Even after an event is added, you can restore the previous
trace and event table. Touch More, and then touch Analyze.
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4.7.2 Editing an Event

When enlarging an event that is obtained by auto detection upon
completion of measurement, you may find the marker placed at
the event (for example, rising point) is out of the event position
due to noise. Edit Event is used to modify the information on the
event position to the accurate one.

4.7.2.1 Marker Mode: Movement

Note:
Edit Event is available when Loss Mode is Splice Loss.
When you touch Edit Event with Loss Mode set to any other
mode, you will see the following message.

Cannot edit event.
Loss mode must be set to splice loss.

1. Display the event table for the current trace.

2.  In the event table, touch the row for the event you want to
edit. If the following steps are already complete, you can set

(prepuels) YALO

the calculated results and start position value by touching
Paste in the Edit Event dialog box.

a Move Cursor A to the accurate position of the event.

b Move Markers a, b, ¢ and d to the positions ahead and
behind the event to check the splice loss. For details on
marker positions, refer to 8.1.2.2, “Splice Loss”.

When Reflectance Calculation is Manual, move Cursor B
to the peak of the reflectance.
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3.  Touch Edit Event, and you will see the following dialog box.

OTDR (Standard) 1310nm_0002.50R
Dist(km Type

Start (km)

[Jo.1754 0.2276

Loss (dB)

: 01754 km
B: 0.2805 km
A->B: 0.1052 km

2018-0ct-9 14:32

Loss(dB Reflect(dB dB/km ___ Cum. Loss(dB A

End (km)

Event Type

End Event
Questionable End

Reflect (1B)
-48.198

Figure 4.7.2.1-1 Edit Event Dialog Box

The following table lists the events that can be edited.

Table 4.7.2.1-1 Type of Events Changeable icons

Current Event

Available Event

Non-Reflective

Reflective, Grouped

Reflective Non-Reflective, Grouped
Grouped Non-Reflective, Reflective
End Event Questionable End

End Event

Questionable End

4.  Touch the field to edit the value.

Note:
When Event Type is set to Non-Reflective, the value for
Reflect cannot be set.

The Saturated check box is not available.

5.  Touch OK to save the changes and close the dialog box.
In the event table, an asterisk (*¥) is displayed at the
beginning of the row for the edited event.

Note:
Even after the event is edited, you can restore the previous
trace and event table. Touch More, and then touch Analyze.
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4.7.2.2 Marker Mode: Placement (1-2, 2-4)
1.  Touch Trace to display the Trace screen.
2. Move Markers @ to @ to the positions ahead and

behind the event to check the splice loss. Place them as
follows.

Distance from event to marker: ®< @< @< @

For details on marker positions, refer to 8.2.2, “Splice Loss

Measurements”.
3.  Touch Edit Event, and you will see the dialog box.

4.  Touch the field to edit the value.

Note:
When Event Type is set to Non-Reflective, the value for
Reflect cannot be set.

The Saturated check box is not available.

5.  Touch OK to save the changes and close the dialog box.
In the event table, an asterisk (*¥) is displayed at the
beginning of the row for the edited event.

(prepuels) YALO

Note:
Even after the event is edited, you can restore the previous
trace and event table. Touch More, and then touch Analyze.
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4.7.3 Deleting an Event

1. Display the event table for the current trace.

2.  In the event table, touch the row for the event you want to
delete.

3.  Touch Delete Event, and you will see the following message.

Do you want to delete the event at distance.*****km ?

Note:
Far-end event and uncertain far-end event cannot be

deleted. Then, you will the following message.

Cannot delete the end event.

4. Touch OK to delete the event.

Note:
Even after the event is edited, you can restore the previous
trace and event table. Touch More, and then touch Analyze.
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4.8 Softkeys

This section explains the softkeys displayed for OTDR (Standard)

mode.

OTDR (Standard) 2018-0ct-0 15:03

| ; ; ; ; g
60.0- 5 ; ; ; : : : [0
T T T T T T T T T T T x
0 026 05 075 1 126 15 176 2 226  km =
LJd
~ |5 3
[7p]
A 01144 km 2-Pt Loss WL : IOR
B: 01144 km rp— DR: RES:
A-»*B: 0.0000 km Reflect s sk PW: AVG :

Trace

Extended Softkeys

(prepuels) YALO

Figure 4.8-1 Softkeys for OTDR (Standard) Mode
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4.8.1

Softkey Displays
To switch the softkey displays, touch More.

9-

*4

:

*1: Options are deferent between Movement and Placement.
*2: This is displayed for Movement.

*3: The Analysis screen is displayed.

*4: The Test Parameters screen is displayed.

Figure 4.8.1-1 Trace Screen Softkeys
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Q
S
=
@
5

o,
=

£

;

*1: Options are deferent between Movement and Placement.
*2: This is displayed for Movement.

Figure 4.8.1-2 Analysis Screen Softkeys

4-51



Chapter 4 OTDR (Standard)

4.8.2

Measurement Parameters

Test Mode
Auto:
Performs measurement using optimal values automatically

detected for the range, pulse width and averaging.

Manual:
Performs measurement using the values preset for the range,

pulse width and averaging.

Real Time Averages

This is available for realtime measurement.

High:
High sweep speed suitable for monitoring fluctuations in a
trace.

Low:

Longer sweep time, which, however, can minimize noise.

Wavelength

Switches the wavelength used for measurement. Wavelength can
be changed even during measurement. In this case, the
measurement restarts with the new wavelength setting.

When set to All, the measurement is continued while changing the
wavelengths that can be measured.

Range/Pulse Width
Sets the distance range, resolution, pulse width and dead-zone.
(This is displayed when Wavelength is other than All)

Distance Range Resolution Pulse width Dead-zone

P 0.5 km Low Density Standard
HR
HR:High

Resolution
ER:High
Dynamic Range

KN E=

Figure 4.8.2-1 Range/Pulse Width Dialog Box
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Two dead-zone modes are available.
Standard (HR)

Performs short dead-zone measurement.

Enhanced Range (ER)
Allows high dynamic range measurement.
This is used to measure a furcated optical fiber that is a
splitter included in the PON system.

Touch OK to save the specified parameters, and the saved
parameters are used for next measurement. Press or

to start measurement using the specified

parameters.

Note:
If Pulse Width is set to the value out of the range from 50 to
2000 ns, this is set to Standard (HR).
Enhanced Range (ER) can be set for the SM port.

Test Parameters
This is displayed when Wavelength is All. Refer to 4.10,
“Wavelength All Mode”.

(prepuels) YALO

Averaging

Sets the number of times or period for averaging.

Select the unit (Times or Sec) at Unit of averaging in 4.2.2,
“Preferences (1-2)”.

Touch OK to save the specified parameters, and the saved
parameters are used for next measurement. Press to start
measurement using the specified parameters.

If this is changed during averaging measurement, the
measurement restarts from the beginning using the new setting.
Even if this is changed during realtime measurement, average
measurement does not start.

Next Trace

This is available only when at least one overlay trace is displayed.
Touching this softkey changes the display of the following. This is
not available during measurement.

e Display order of traces (color)

e Event Table

o Test Parameters

e Measurement results using markers
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e Event Summary

IOR/BSC

Sets the IOR (Index of Refraction) and BSC (Backscatter
Coefficient).

Select the fiber type, and you will see IOR and BSC suitable for
the fiber.

IOR  (1.300000 -1.700000)  Fiber Type
» 1.467700

(default) Alcatel ESF
BSC (-90.00 - -40.00)

-78.50
(default)

Figure 4.8.2-2 IOR/BSC Dialog Box

Alcatel SF

Alcatel Teralight

Dial IOR:
Allows you to change the IOR in response to the distance to
the event or cursor position while checking the trace.

Touch OK to save the specified parameters, and the saved
parameters are used for next measurement. Press or

to start measurement using the specified

parameters.

Note:
When Wavelength is set to All, the Test Parameters screen
is displayed. Refer to 4.10 “Wavelength All Mode”.
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Loss Mode

Sets the Loss Mode (loss calculation mode).

When Marker Mode is Movement, you will see the following dialog
box.

Loss Mode

p | 2-PtLoss

2-PtLSA
dB /kmn Loss
B, Km LSA

2-Pt, dB /km ll

Figure 4.8.2-3 Loss Mode Dialog Box

When Marker Mode is Placement, switch between 2PA and LSA
by touching this softkey.

If this is changed during measurement, the measurement continues
using the new setting.

For details on loss calculation methods, refer to 8.1.2 “Loss

(prepuels) YALO

Measurements”.

Cursors
When Marker Mode is Movement:
Lock: Cursor A moves interlocking with Cursor B.
Unlocked:Cursors A and B can be moved separately.
When Marker Mode is Placement:
Lock: Markers @ to @ move interlocking with the
cursor.
Unlocked:Markers @ to @ do not move even if the
cursor is moved.

Shift
Shifts the vertical and horizontal axes of the graph. Refer to 4.8.3
“Shifting Trace Data”.

Analyze
Performs trace analysis.
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Add/Edit Event (Trace screen)
Displays the Analysis screen, which contains the following
softkeys: Add Event, Edit Event, Delete Event and Template

Auto Zoom
For the Trace screen
Enlarges the event closest to Cursor A.
For the Analysis screen
When set to On, the selected event is displayed in enlarged

view.

Calc ORL
Displays the calculated ORL value.
This softkey is displayed when Marker Mode is set to Movement

in 4.2.3, “Preferences (2-2)”. Also, this is available when Loss
Mode is ORL.

Add Event
Refer to 4.7.1 “Adding an Event”.

Edit Event
Refer to 4.7.2 “Editing an Event”.

Delete Event
Refer to 4.7.3 “Deleting an Event”.

Template
Refer to 4.9 “Template Mode”.

Drop Overlay

Swap Overlay

Hide Overlays

Align Overlays

Bi-Directional Analysis

Refer to 4.11 “Trace Overlay Management”.
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4.8.3 Shifting Trace Data

The primary trace data can be horizontally or vertically shifted to
adjust the view and event locations. The distance offset
(horizontal) and decibel offset (vertical) are displayed above the
trace graph.

Touch Shift, and you can change the softkey displays.

OTDR (Standard) MANUAL1310nm_0002.S0R 2018-0ct-0 14:43

dB 10.0 dB/div  Horiz Shift = 0.007:1 km, Vert Shift = 0.535 dB

B
=
o

K
=
o

w
&
o

S
=
o

0.6 km

(03] 1]

A: 05144 km 2-PtLoss WL : 1310 nm SM I0R : 1.457300
B: 0.6725km 5,732 DR : 1 ki RES: 0.2m
A->B: 0.1581km | Reflect s #+=* PW: 10 ns [HR] AVG : 10 5 (16384)

%
="
7]
o+
2]
B
(oW
2]
’1
&

Figure 4.8.3-1 Shift-Related Softkeys

Shift Mode

Switches Shift Mode between Horizontal and Vertical. To set the
shift amount, turn the rotary knob.

Reset Horiz
Resets the horizontal shift to 0 (zero).

Reset Vert
Resets the vertical shift to 0 (zero).
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48.4

Extended Softkeys

Tﬁﬁﬁﬁ

Figure 4.8.4-1 Extended Softkeys

Trace
Displays the OTDR (Standard) Trace Screen shown in Figure
4.5-1.

Analysis
Displays the OTDR (Standard) Analysis Screen shown in Figure
4.6-1.

Thresholds
Displays the Thresholds screen. Refer to 4.2.7 “Thresholds”.

Power Meter
Displays the Power Meter screen. Refer to 4.12 “Power Meter”.

Light Source
Displays the Light Source screen. Refer to 4.13 “Light Source”.
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4.9 Template Mode

Optical fibers in an identical cable are connected or bent at the
same distance; therefore, reflection and loss are considered to
occur at the same distance in each trace. Because of this, use the
predefined trace (template) to perform event analysis at the same
distance in each trace.

In the trace graph, a template trace is displayed in pink.

49.1 Softkeys

1.  Touch Analyze to display the event table of the current trace.

2. Touch Template, and you will see the following softkeys:

Apply Template:
Applies the event table for the created template trace to
the primary trace.
This is not available if there is no template trace.

Create Template:

(prepuels) YALO

Creates a template trace from the primary trace.

Clear Template:
Clears the template trace.

Template Settings:

Displays the Template Settings screen.

OTDR (Standard) MANUAL1310nm_0002.S0R 2018-0ct-0 14:44

No_ Dist(km)  Type _ Loss(dB)  Reflect(B)  dB/km _Gum. Loss(dB
E i 0.0233km 0.632M J—

2 1

0.1 0.2 0.3 0.4 0.5 0.6 km
A: 05144 km 2-PtLoss WL : 1310 nm 5M IOR : 1.457300
B: 0.6725km 5.600 DR:1km RES: 0.2m

A->B: 0.1581km | Reflect 14,5898 PW: 10 ns [HR] AVG : 10 5 (16384)

Analysis

Figure 4.9.1-1 Template Softkeys
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49.2

Template Settings

Template Settings 2018-Jul-26 17.55

Event Determination: @ Template O Merge
DTrace Priority

Distance: 3.0 %

Ahsolute Distance: 1.0000 km

Distance Helix Factor Adjustment

@)one

OSnap to Template End

OSnap to Trace End

Figure 4.9.2-1 Template Settings Screen

In the Template Settings screen, set the following parameters:

Event Determination
Select how to apply the template trace events to the target trace.

Template:
Copies all events from the template trace to the obtained trace.
Analysis is always performed at the event distance in the
template.
Merge:
Merges the events in both template trace and obtained trace.
Event analysis is performed on both detected events and
template events.
Trace Priority:
To give priority to the event distance of the target trace
correlated with the template trace events, select this check box.
(This check box is available when Merge is selected.)
If the check box is not selected, events are processed as follows:
e non-correlated template events are inserted into the target
trace.
e correlated template events replace the correlating target
trace events.

e all other target trace events are left unchanged.

4-60



4.9 Template Mode

Distance
Set the distance difference (correlation window), in percentage,
that determines the template event is correlated with the

measured trace event.

Absolute Distance

Set the distance difference (correlation window), in units set at
Distance display Units in 4.2.2 “Preferences (1-2)”, that
determines the template event is correlated with the measured
trace event.

The smaller value of Absolute Distance and Distance is applied to
the correlation window.

Example:

When the relative distance is 3% and the absolute distance is 1

km S
Event Relative Absolute Correlation FUU
Distance Distance Distance Window @0

*

10 km 0.3 km 1 km 0.3 km g

50 km 1.5 km 1 km 1km gﬂ
£

Distance Helix Factor Adjustment
Events in the template trace and the target trace may not align
perfectly due to the differences in length of the fibers within a
single cable. Distance Helix Factor Adjust options compensate for
the difference in length and also obtain improved splice location
and loss estimation.
None:
The template and target trace event locations will be used as
is, without Distance Helix Factor Adjustment.

Snap to Template End:
Converts all event distances in the measured trace using the
following formula so that the distance of the trace end
becomes equal to the template end.

D
E'ypes (D) = Epges (D) X i

DMES

Enmes(1): Distance of ith event in trace

E'mes(1): Distance of ith event after conversion
Dremp: Distance of template end

Dues: Distance of trace end
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Snap to Trace End:
Converts all event distances in the template using the

following formula so that the distance of the template end

becomes equal to the distance of the trace end.

E’Temp @) = ETemp @) x

DMES

DTemp

Eremp(1): Distance of ith event in template

E'Temp(1): Distance of ith event after conversion

Dremp: Distance of template end

Duest Distance of trace end

Table 4.9.2-1 shows the distance of events to be set under the
following conditions.

Conditions:

Distance of template events:

Distance of trace events:

Distance:

Absolute Distance:

10, 20, 40
20.1, 30.1, 40.1

3%

1.000 km

Table 4.9.2-1 Template Settings and Event Analysis Distance

Template Evgnt _ Distancc_a Helix Factor Tl_'ac_e Event Analysis Distance
Determination Adjustment Priority (km)
Not apply | — — — 20.1, 30.1, 40.1
Apply Template None — 10, 20, 40
Snap to Template End | — 10, 20, 40
Snap to Trace End — 10.025, 20.05, 40.1
Merge None Off 10, 20, 30.1, 40
Snap to Template End 10, 20, 30.025, 40
Snap to Trace End 10.025, 20.05, 30.1, 40.1
None On 10, 20, 30.1, 40

Snap to Template End

Snap to Trace End

10, 20.05, 30.025, 40

10.025, 20.1, 30.1, 40.1
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4.9.3 Detailed explanation of the Distance Helix Factor
Adjustment function

The following explanation assumes the Template Settings screen
settings other than the Distance Helix Factor Adjustment options
are as follows.

Event Determination: Merge

Trace Priority: Off
Distance: 30%
Absolute Distance: 1 km

Next, assuming the Template trace and Target trace event

locations are as follows:

Target trace event locations
C t t - + + * —+—+—@
15 30 45

Template trace event locations

—t—— e —+—+—+—®
10 20 40

The following describes the corrections performed when each
option is selected for the example shown above.

(prepuels) YALO

If None is selected
The event locations for the Target trace and Template trace
events remain unchanged and correlation is performed
without using the Distance Helix Factor Adjustment
function.

Target trace event locations after correlation

—_—————F—o——&
10 15 20 30 40

If Snap to Template End is selected

1. Each Template trace event is converted proportionately
relative to the Target trace end event location.

Adjusted Template trace event locations after conversion

11.25 22.5 45

2. Correlation is performed using the Target trace events and
converted temporary Template trace events.

Event locations converted in 1 and Target trace event
locations

11.25 15 22,5 30 45
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3.  Event locations correlated in 2 are converted to the locations
in the template, keeping the distance ratio to the trace end.

Final Target trace event locations

10 13.33 20 26.66 40

If Snap to Trace End is selected
1. Each Template trace event is converted proportionately
relative to the Target trace end event location.

Adjusted Template trace event locations after conversion

} +—8—+ + t t .
11.25 225 45
2. Correlation is performed using the Target trace events and
converted temporary Template trace events.

Event locations converted in 1 and Target trace event

locations

11.25 15 22.5 30 45

The following table shows examples of resultant event locations
for the three Distance Helix Factor Adjustment options.

Table 4.9.3-1 Event Distance After Applying Template

Template Target Distance Helix Factor Adjustment
Trace Trace
Event Event None Snap to Snap to Trace
Location Location Template End End
10 15 10, 15 10, 13.33 11.25, 15
20 30 20, 30 20, 26.66 22.5, 30
40 45 40 40.0 45
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4.10 Wavelength All Mode

Wavelength All mode provides multiple wavelength testing with
trace overlay and macrobend detect features.

Note:
All wavelength testing cannot be performed by combination
of SM and MM.

4.10.1 Wavelength All Test Parameters
1.  To select all wavelengths, touch Wavelength to set to All. The
Test Parameters softkey is displayed.

2. Touch Test Parameters, you will see the following items for

each wavelength.

e Range/PW Distance Range, Resolution, Pulse Width,
Dead-zone

e Num Avgs Number of times or period for averaging

e Apply to All Wavelengths
When selected, the settings are copied to the

(prepuels) YALO

other wavelength.
e IOR/BSC Index of Refraction, Backscatter Coefficient
3.  Touch the field to set the value. Refer to 4.8.2 “Measurement
Parameters” for details.

2018-Jul-23 15:32 g8

1310 1550
Range /PW: Range /PW: 0.5 km /3 ns[HR]
Num Avgs: 15 Sec Num Avgs: 15 Sec
O Apply to All Wavelengths O Apply to All Wavelengths
IOR/BSC: 1.467700 /-78.50 I0R/BSC: 1.468200 /-81.50
N/A N/A

Figure 4.10.1-1 Test Parameters Screen

Set Defaults
Restores the test parameters to the factory default settings.
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Macro Bend

Macro bend is loss caused by bending a single-mode fiber. Macro
bend is detected by the loss difference between the measured
multiple wavelengths.

To detect macro bend, touch Macro Bend to set to On. Set the level
difference for macro bend detection at Macro Bend shown in 4.2.7,
“Thresholds”.

Loss (dB)

Distance (km)

Figure 4.10.1-2 Example of Macro bend Detection

The loss value of the event exceeding the Macro Bend threshold is
followed by “M”.

Note:
Macro bend detection is performed by measuring at least
two wavelengths. Macro bend is not detected even if the
loaded trace is analyzed.

Cancel
Discards the changes and closes the Test Parameters screen.

Exit
Saves the changes and closes the Test Parameters screen. The
saved parameters are used for next measurement.

Press [Start] or [ Realtime ] to start measurement using the

specified parameters.
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4.10.2 Wavelength All Testing

The following procedure outlines the steps used to perform a
Wavelength All test.

1.  To select all wavelengths, touch Wavelength to set to All.

2.  To automatically set the test parameters when performing
measurement, touch Test Mode to set to Auto.

To manually set the test parameters when performing
measurement, touch Test Mode to set to Manual. Touch Test
Parameters, and you can set the test parameters.

3. Touch Loss Mode to set the calculation mode.

4.  Enable Auto Analysis, if desired. Refer to 4.2.3 “Preferences
(2-2).

5.  If necessary, set Enabled to On shown in 4.2.4, “AutoSave”.

6.  After setting the test parameters, press .
Measurement starts from the shortest wavelength.

(prepuels) YALO

When the test completes, Event analysis is run Gf Auto
Analysis is enabled), and the trace is saved (if AutoSave is
enabled). The trace is placed into an Overlay position, and
the next wavelength starts and updates the Primary trace
position. This process continues until all traces have be
collected.

OTDR (Standard) AUTO1550nm0002.50R 2018-0ct-9 14:48
Dist(km Type Loss({dB Reflect(dB dB/km__ Cum. Loss{dB

1 3.979 8.244

A:  0.1021km 2-PtLoss WL : 1550 nm SM I0R : 1.457300
B: 05179 km 8.203 DR : 1 ki RES: 0.2m
A->B: 04168km | Reflect -34.446 PW : 10 ns [HR] AVG : 10 5 (16384)

Analysis

Figure 4.10.2-1 Analysis Screen for All Wavelengths
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4.11 Trace Overlay Management

The ACCESS Master can display up to four traces in the Trace
grid, one primary trace and up to three overlay traces.

OTDR (Standard) AUTO1310nm0016.50R 2018-0ct-10 10:01
dB 5.0 dB./div o]
Q..
E 30,04 @ ........................ @
|— 35.0
“ 7171 [ (PO
W 5.0 ES’WMW
=L
! 1 4842 km_
1.6 Km
- 9 ll l--- P
Reflectance D—(Z (LsA) @)— (@) (L5A) 1310 nm SM
wx x| Distance 0.4977 km 0.7465 km DR 3 &l
PW : 10 ns[HR]
Splice Loss Loss 0.180 dB 0.181dB| |gr . 1457300
0.208dB | dB/km 0.361 dBkm 0.243 dB/km | AVG 1 115(4096)

Trace

Figure 4.11-1 Trace Screen with Trace Overlay Softkeys

4.11.1 Displaying Overlay Traces

To display the overlay traces, follow the steps below.

Register the trace displayed as overlay.
When an overlay trace is not loaded, Set to Overlay is displayed
on a softkey.

When touching Set to Overlay, the primary trace is changed to

overlay.

Load a waveform from a file as overlay.

1.

2.
3.

Press the Load .

Select the storage media.
Touch the file name to select it.

Touch Load Overlay, and you will see the following dialog
box.

Load Overlay

}

[ (e
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4.11 Trace Overlay Management

Without Setups
Loads the trace data only.

With Setups

Loads the range and pulse width that were used for
measurement together with the trace data and changes the
ACCESS Master settings.

Note:
The wavelength data is not loaded by With Setups.
Touch Wavelength, and set the same wavelength as the
loaded trace file or set the wavelength you want to apply the
settings. The minimum wavelength setting is changed when
displaying overlay traces under the following conditions:
e Wavelength is All.
e Load Overlay is With Setups.

When performing measurement with Wavelength set to All, the
measured trace is displayed as an overlay trace.

4.11.2 Trace Overlay Functions

The Trace Overlay functions include:

(prepuels) YALO

Drop Overlay
Set to Overlay
Swap Overlay
Hide Overlays
Show Overlays
Align Overlays

Bi-Directional Analysis

Drop Overlay
Drops a currently displayed overlay trace. In the dialog box, select
the file of the trace you want to delete, and then touch OK.

Set to Overlay

Changes the primary trace to overlay. When the primary trace has
been changed to overlay, the softkey is changed from Set to
Overlay to Swap Overlay.

Swap Overlay
Displayed when an overlay is loaded.
In the dialog box, select the file of the trace you want to swap with
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the primary trace, and then touch OK.

Swap Overlay

AUT01310nm0064.S0R 1310 nm SM, 5 km, 10 ns

AUT01310nm0062.S0R 1310 nm SM, 5 km, 10 ns

Figure 4.11.2-1 Swap Overlay dialog box

Hide Overlays

This softkey is displayed when the Trace screen displays the
overlay trace(s). To hide all overlay traces and display the primary
trace only, touch this softkey.

Show Overlays
This softkey is displayed when the overlay traces are hidden. To
show all overlay traces, touch this softkey.

Align Overlays

On: all currently displayed Overlay traces are aligned to the
same point on the screen as that of the intersection of the
Primary trace and the cursor.

Off: the currently displayed Overlay traces are not aligned.

1dB Offset:
the traces are aligned as in Align Overlays On, but each
overlay is offset from the common intersection point by 1 dB.

OTDR (Standard) AUTO1310nm0016.50R

2018-Oct-10 10:00

dB 2.0 dB/div

w
e
o

w
=
=

0
o
o

s
=
o

BERE EHEE
8
o

1.0035 km
B: 1.0035km
:  0.0000 km

2-Pt Loss

0.000
Reflect =% ks

WL : 1310 nm SM
DR : 2.5 km
PW: 10 ns [HR]

IOR : 1.457300
RES: 0.1m
AVG: 11 5(4096)

Figure 4.11.2-2 Align Overlays 1 dB Offset
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Bi-Directional Analysis
In the dialog box, select the file of the trace you want to reverse
the direction, and then touch OK.

4.11.3 Bi-Directional Analysis
The Bi-directional analysis is available by using the following two
traces.

e Overlay trace measured from the opposite end of the fiber

"

Trace measured

Trace obtained by measuring

the same fiber
| N

e Primary trace measuring the same fiber

<«

(prepuels) YALO

Reversed trace of trace
measured from the end

Figure 4.11.3-1 Bi-Directional Analysis

In the “Trace Screen with Trace Overlay Softkeys” shown in
Figure 4.11-1, touch Bi-Directional Analysis to select a trace, and
you will see the following values calculated from the selected trace
and primary trace reflected to the event analysis results.

e Total Loss

e Loss (dB)

e dB/km

e Cum.Loss (dB)
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OTDR (Standard) AUTO1550nm0061.S0R 2018-Jul-27 13:31

dB 1.0 dB./div

by
&0
=

N
=
<

N
&
o

B
&=
=

1km

ER QHEEER
8
o

0.25 05 0.75
- EEEEE

A: 0.0070 km 2-Pt Loss WL: 1550 nmSM IOR : 1.468200
B: 0.5087 km 0.253 DR: 5km RES: 0.2m
A->B: 0.5017 km Reflect #*% #*% PW: 10ns[HR] AVG: 5 s(8192)

Figure 4.11.3-2 Example of Bi-Directional Analysis Results

To define the range to detect the same event on the overlay trace
as the event on the primary trace, set the value at Bi-Directional
Correction shown in 4.2.3, “Preferences (2-2)”.

Cancel Bi-Directional Analysis

When bi-directional analysis is started, the Cancel Bi-Directional
Analysis softkey is displayed. Touching the softkey ends the
reverse display of the overlay trace and restores the event table to
the previous state.

File Formats for Saving Bi-Directional Analysis Results

The trace data of bi-directional analysis results can be saved to a
CSV or SOR file. When SR4731 (SOR) is selected as the file type,
the data of two traces is not saved to a single file. The primary
trace data is only saved.

1. Press the Save during bi-directional analysis.

2. Select the type of the file to save.

Bi-directional analysis results (CSV)
SR4731 (SOR)

3. In the Save screen, set a file name and medium, and then
touch Save Trace.
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4.12 Power Meter

4.12 Power Meter

In the OTDR screen, you can measure optical power levels.

You can increase the working efficiency by using an optional
optical power meter (if you have), which can measure the optical
power level of a different fiber even during measurement.

If you don’t have it, you can measure the optical power level only
when measurement is not being performed.

When measurement is not in progress, touching Power Meter
displays the dialog box, shown in Figure 4.12-1, where you can
measure the optical power level.

OTDR (Standard) AUTO1310nm0006.50R 2018-0ct-0 14:00 I 10:26h  97% O

Wavelength
Modulation
Reference

Threshold (Power)

Power

Under || = -

(prepuels) YALO

PW: 10 ns [HR] AYG : 10 s (4096)

Figure 4.12-1 Power Meter Dialog Box

Wavelength
Switches the wavelength for the power meter.

Modulation

Switches the modulation frequency of the optical signal under test.
If the optical signal is unmodulated, set to CW. (This is displayed
if an optical power meter (Option 004, 005 or 007) is added.)

Reference
Sets the reference value for loss calculation, for each wavelength
separately.
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Threshold (Power)

Sets the threshold for pass/fail evaluation of the power level, for
each wavelength separately. The power is evaluated as “PASS” if
the Power value is equal to or more than this value. (This is
displayed when Reference is set to None.)

Threshold (Loss)

Sets the threshold for pass/fail evaluation of the loss, for each
wavelength separately. The loss is evaluated as “PASS” if the Loss
value is equal to or less than this value. (This is displayed when
Reference is not set to None.)

Power

Displays the measured power meter value in dBm units.
The value can be converted into mW (mili-watt) units by the
following formula:

Pp
PW = 1010

Pw: Power (mW unit)
Pp: Power (dBm unit)

“Under” 1s displayed if the power is less than the minimum level
of the measurement range.

“Over” 1s displayed if the power is more than the maximum level
of the measurement range.

The background color turns red if the displayed value is less than
the threshold or “Under” is displayed.

Loss

Displays the difference between the values in Reference and
Power as the loss.

This is not displayed if the Reference value is not set.

The background color turns red if the displayed value is more
than the threshold.

Set Zero

Adjusts the power meter offset.

Note:
Close the connector cover before starting the power meter
offset to avoid any light from entering the measurement
port.
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4.12 Power Meter

Stop

Ends the power meter measurement.

Hide

Closes the Power Meter dialog box and displays the power or loss
in the OTDR screen. The has the same function.

When Reference is When any value is set for When evaluated as “FAIL”
None Reference
Power Loss Loss
-55.8dB 0.01dB 0.144B
| | |

Figure 4.12-2 Display of Measured Power

When you press the Top Menu @ to return to the top menu
(Figure 3.1.3-1), the power level measurement ends.

(prepuels) YALO
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4.13 Light Source

In the OTDR screen, you can turn on the light source.

When OTDR testing or power meter measurement is not being
performed, touching Light Source displays the screen, shown in
Figure 4.13-1, where you can turn on the light source. When the
light source is turned on, the OTDR testing cannot be performed.

Light Source 2018-Jul-26 16:15

= of +— |

Modulation
cw

Anritsu

Exit

Figure 4.13-1 Light Source Screen

[1] Light Source On/Off indicator
[2] Port connection indicator

[3] Softkeys

Light Source On/Off indicator

Displays the current status of the light source laser.

When the laser light is on, the front panel lamp ([5] in Figure
2.1-1) blinks.

4-76



4.13 Light Source

/A\ CAUTION

Disconnect the target measurement optical fiber
from the operating line.

The output from Optical Light Source may interrupt
communications if the target measurement optical
fiber is connected to the optical fiber currently
operating.

Disconnect communications devices, etc. from the
target measurement optical fiber during
measurement to prevent the optical sensors from
being damaged.

Port connection indicator

Indicates the measurement port that varies according to the
wavelength setting. Connect the optical fiber under test to the
indicated port.

(prepuels) YALO

Softkeys
Light source
Switches on and off the laser light output.

Wavelength
Switches the wavelength for the laser light.

Modulation
Switches the modulation frequency of the laser light. When
set to CW, the laser light is not modulated.

Exit
Turns off the laser light output and returns to the OTDR

screen.
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4.14 Working with OTDR (Standard) Trace Files

4.14.1 Displaying Trace Files

You can display up to four traces, at a time. Traces can either be

displayed while testing or be loaded from files.

1. Press the Load , and you will see the Load screen.

Load

Folder:  /

g8

Medium: Internal Memory ( 319Files 862MB Free )

File Name

Date./Time ¥

1310nm_0656.50R
1310nm_06565.50R
1310nm_0654.50R
1310nm_0653.50R
1310nm_05652.50R
1310nm_0651.50R
1310nm_0550.50R
1310nm_0549.50R
1310nm_0548.50R

1310nm_06547.50R

18-07-20 15:01 A

18-07-20 15:01
18-07-20 15:01
18-07-20 15:00
18-07-20 15:00
18-07-20 15:00
18-07-20 14:59
18-07-20 14:59
18-07-20 14:59

18-07-20 14:58 W/

Selected File Size : ***

A

Select the storage medium.
Touch the folder to select it.

Touch the file name to select it.

Figure 4.14.1-1 Load Screen

To display as the primary trace, touch Load Primary.

To display as the overlay trace, touch Load Overlay.
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6. In the following dialog box, touch a load mode to select it,

and then touch OK.
Load 2018-Jul-23 16:00 oty
Medium: Internal Memory (319Files B62ME Free )
Folder:
File Name Date/Time ¥

1310nm_0548.S0R Load Primary 18-07-20 14:50

1310nm_0547.S0R ’ Without Setups 18-07-20 14:58
1310nm_0546.50R M 18-07-20 14:58
1310nm_0545.50R 18-07-20 14:58
1310nm_0544.S0R 18-07-20 14:57
1310nm_0543.S0R 18-07-20 14:57
1310nm_0542.S0R 18-07-20 14:57
1310nm_0541.S0R 18-07-20 14:56

1310nm_0540.50R 18-07-20 14:56

1310nm_0539.50R 18-07-20 1456 W/

Selected File Size : 13856

Figure 4.14.1-2 Load Primary Dialog Box

Without Setups
Loads the trace data only.

With Setups

Loads the settings used for measurement together with the
trace data and changes the ACCESS Master settings. The
settings to be loaded are:

Distance Range

Pulse Width

Auto Detect Thresholds

Pass/Fail Thresholds

Header

IOR/BSC

Horizontal shift and vertical shift of trace

If you touch the highlighted file name in step 4, the file is loaded
Without Setups.

For details on other file operation methods, refer to 3.5, “File
Operation”.
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4.14.2 Saving Files with AutoSave

AutoSave is a function that automatically saves the measured
results upon completion of measurement.

For auto filename generation and folders to save files, refer to
4.2.4, “AutoSave”.

1. Press the Setup .

2. Touch AutoSave.

3.  Set Enabled to On.
4. Press the Setup .

4.14.3 Saving Files Manually
Press the Save .

2018-Jul-26 16:08

File Name
Medium: USB Memory ( 16Files 6610MB Free )
Folder:  /

File Name Date/Time ¥
[ScreenCapture] 18-07-26 11:38 A
[vipil 18-05-25 11:33
[FOUND.000] 18-05-07 16:43
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34 |
[Internal] 17-05-17 14:46
[New folder] 15-12-04 19:08
AUTO1310nm0008.S0R 18-05-17 17:47
1310nm_0002.S0R 18-05-15 12:54 Y

Selected File Size : ***

Figure 4.14.3-1 Save Screen

For how to save a file, refer to 3.5.7, “Saving File”.

4.14.4 Saving a Trace File as an Image File

To save the screenshot to a file, press the Screenshot . Check

the save destination folder and filename, and then touch OK to
close the dialog box.
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This chapter explains the Fiber Visualizer mode.
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Chapter 6 Fiber Visualizer

5.1 Starting Fiber Visualizer

Fiber Visualizer mode provides easy-to understand icons for
measurement results and allows you to perform pass/fail
evaluation of them easily. Since a report can be created by panel
operation of the ACCESS Master, you can increase the working

efficiency.

Follow the steps below to start the Fiber Visualizer mode.
1. Press the Top Menu key @

2. Touch Fiber Visualizer.

Fiber Visualizer 2020-May-28 09:00 @8
WL : % pm DR : *x%% km PV : ekt s : AVG ; xkwn
Starty [ ek ekl |
i Events: **

Press the Start button for the test

Reflect (dB) Span (km)

length (nm) Pass / Fail
Total Loss (dB)

ORL (dB)

Figure 5.1-1 Initial Fiber Visualizer Screen

In the Fiber Visualizer mode, the distance and loss between

events can be measured easily by using Markers A and B.

WL: 1550 nm SM DR : 2.5 km PW: 3 ns [HR] g AVG : 30 Sec
-
start, — J=r 0.1229 km
[a] [&] Events: 4

0.0530

(km)

4s)

PR i Reflect (dB) Span (km)
3-03 0.0637 km Loss: 0.320 dB | vy ARCET

Marker A Marker B
Figure 5.1-2 Marker Display

Preset the branches in the PON system, and you can select
appropriate test parameters. In “Preferences (2-2)” in 5.2.3, set
Auto Test Mode to Advanced, and you can use multiple pulse
widths in measurement, which can detect events more accurately.
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5.2 Configuring Fiber Visualizer Mode Settings

5.2 Configuring Fiber Visualizer Mode Settings

To configure the test parameters for the Fiber Visualizer, press
the Setup key (@).

5.2.1 General Settings
Touch General, and you will see the General screen.
For detailed information on the General screen, refer to Section
3.3.1 “General Settings”.

2018-0ct-0 13:53

Local Time 13:53
Time difference from UTC +7.0 Hours
General
Date display Format Year-Month-Day
Auto Launch None Preferences
(1-2)
Color Theme Marine hiue
Background color and Trace color White - Red Pref(;rt;l;ces
Language English
Auto Backlight Off Mone E
Auto Power Off Mone D
=
Instrument Pawer-Save mode High Autosave <
-
2}
About c
o
e
| Y
. N
Figure 5.2.1-1 General Screen @
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Chapter 6 Fiber Visualizer

5.2.2

Preferences (1-2)

Touch Preferences (1-2), and you will see the following screen.

Preferences (1-2)

Connection Check

Active Fiber Check

Fiber Length Check

Auto Scale

Event Summary

Trace Overview

Show Internal Launch Fiber
Unit of averaging

Real Time Attenuation
Display Mode After Analysis

Sound of test completion

2018-Dec-6 16:31 [

Off

off Prcf(:r_:zr;l:es
Lower Left

on

sec

Auto Attenuation
End / Break

Disabled

Figure 5.2.2-1 Preferences (1-2) Screen

Distance display Units

Select the unit of measurement used to display distance on the
horizontal axis of the Trace graph. This affects Range and
Resolution readings and analysis events incorporating distance.

Connection Check
The Connection Check function confirms whether or not the fiber
is connected correctly to the OTDR measurement port. When set

to On, this function is activated.

Active Fiber Check

The Active Fiber Check performs a “live fiber” check on the
currently attached fiber under test to detect whether the fiber is
carrying traffic before firing any OTDR laser sources.

If no traffic is detected the test proceeds normally.

If traffic is detected a warning message appears on the screen
and the test is aborted.

Fiber Length Check

When Fiber Length Check is set to On, the optical fiber length is
checked to be equal to or shorter than Distance Range before
OTDR test is started. If the optical fiber is longer than Distance
Range, the optical pulse launch interval is automatically adjusted
so that it cannot be affected by the light reflected by the optical
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20.0
30.0
40.0
50.0
£0,0

fiber outside the range of Distance Range. In this case, it takes
longer to start the measurement than when Fiber Length Check
is set to Off.

This function is effective in measuring the portion close to the
ACCESS Master when a long-distance optical fiber is connected
to the ACCESS Master. For example, it can check the connection
loss of the dummy fiber connected between the measurement port
of the ACCESS Master and the fiber under test.

Fiber Length ——— >
Connector Distance Range ->

[}

\ )
Y
This function eliminates
effects caused by light
reflected here.

l =
N z
<j ; L
——
\\ ?
~ i,'i:
&
Figure 5.2.2-2 Processing of When Fiber Length Check is On ]

Auto Scale
When set to On, the horizontal scale is set automatically so that

can display a trace from which the noise portion is removed.

0.1 0.2 kn |

Auto Scale On / E \ Auto Scale Off

B e

. | :2 S S
o = R

0.2 04 | 0.25 0.5 0.7 1k

Figure 5.2.2-3 Auto Scale function
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Event Summary

This setting is effective only when Marker Mode is Movement.
When set to On, the analysis results summary is displayed when
displaying the event table.

n dB  10.0 dB/div

0.
10.0
20.
1
e 00— i
40.
50.
0 0.05 01 015 02 " 0.25 Km Event
A: 0.0873 km 2-Pt Loss I WL : 1550 nm SM 10R : 1.468200 | Summar’y:
B: 0.1819 km 1.991 DR : 0.5 km RES: 0.1m Oﬂ:
A-¥B: 0.0946km | Reflect 57.062 PW: 3 ns [HRI AVG : 16 5 (12288)
dB  10.0 dB/div
0.0
10.0
20.0
1
gl 300 i pf\
40.0 ; :
50.0 : :
T T T T T
0 0.05 01 0.15 0.2 0.25 km E
vent
A: 0.0873 km 2-Pt Loss Total Events: 5 I Summary:
B: 0.1818 km 1.991 I Fiber Length: 0.3922 km On
A->B: 0.0946 km Reflect 57.062 Total Loss:

Figure 5.2.2-4 Summary Display

Trace Overview
When set to Lower Left or Upper Right, a small overview of the

trace is displayed at the selected position on the Trace graph.

Trace Overview
dB 10.0 dB/div  Horiz Shift = 0 km, Yert Shift = 0.173 dB \ x@

Figure 5.2.2-5 Trace Overview (Upper Right)

Show Internal Launch Fiber
When set to On, the internal launch fiber is displayed.

Unit of averaging

Set the unit of averaging (the number of times or second).
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Real Time Attenuation
The ACCESS Master adjusts the attenuation at the light-receiver
according to the level of the light returned back from the optical

fiber under test. Set the attenuation adjusting method.

Auto Attenuation
Real Time attenuation is automatically selected.
Around selected cursor

Attenuation is optimized in real-time to show the backscatter

around the selected (active) cursor.

Fresnel Measure

Attenuation varies according to received power level. This
setting is suitable to measure reflections in long distance
range however it takes longer time to measure than other

options.

Display Mode After Analysis

Set the trace display mode for detected events.

End/Break

The display mode focuses on the end/break event.

Full Trace

The full trace is displayed in Display from Origin mode.
Current

The display mode and cursor positions remain unchanged.

Sound of test completion

Set the period of time to cause the buzzer to sound upon test

completion. When set to Disabled, the buzzer does not sound

upon test completion.

Touching the screen or pressing any key causes the buzzer to

stop.

JOZI[ENSTA JI9qL]




Chapter 6 Fiber Visualizer

5.2.3

Preferences (2-2)

Touch Preferences (2-2), and you will see the following screen.

Preferences (2-2) 2018-Jul-28 12:01 I 12:28h  98%
oanan
Reflectance Calculation Manual
ORL Calculation Full Trace
Auto Patch-cord Removal None /None
Force Total Loss Off
End Event for ORL Calculation oMIT
Fiber Visualizer Preferences
Event Icon Movement Left to Right z-2)
Event Tahle Span Calculation Span Length
A-B Span Analysis Off
Auto Test Mode Advanced

Figure 5.2.3-1 Preferences (2-2) Screen

Marker Mode
Set the mode of operating the markers for detailed measurement
of splice and transmission loss of an optical fiber.
e Movement
Cursors A and B are always displayed. Makers a to d are

displayed depending on the setting for Loss Mode.
Mallrker Cursor

28.04 \ | 4
30,0 £

32.01 \I \a‘\ f
3,04 \\# e

o ?“v,.ﬁ

t o

- EEEEE
e

Cursor Marker

Figure 5.2.3-2 Cursors and Markers for Movement
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5.2 Configuring Fiber Visualizer Mode Settings

e Placement (1-2, 2-4)
Place the markers by moving the cursor. All markers can also
be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
Placement (1-2, 2-4) is suitable to measure fiber loss and
distance and can measure reflection, total return loss, and
splice loss.

e Placement (1-2, 3-4)
Place the markers by moving the cursor. All markers can also
be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
Placement (1-2, 3-4) is suitable to measure distance and loss
between two markers. It can measure reflection and total

return loss but cannot measure splice loss.

Cursor /Marker

=
P =
: 2}
. . ‘5135km =
0.4 0.5 0.5 km g
02| 6] @] Trem | pvamner] o] e ) &

Marker

Figure 5.2.3-3 Cursor and Markers for Placement

Placement (1-2, 2-4)

Distance| Distance

Placement (1-2, 3-4)

‘Distance Distance

Figure 5.2.3-4 Display of Distance and Loss Between Markers
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Reflectance Calculation
This is available when Marker Mode is set to Movement. Set the

reflectance calculation method.

Off

Reflectance will not be calculated.

Auto

The reflectance of any event is reported based on the position
of cursor A. The Auto setting is most useful for reflective
events that are not close together or close-in to the OTDR.
Refer to 8.1.3.1 “Auto Reflectance Calculation”.

Manual

When set to Manual, the reported reflectance is based on the
positions of both cursors (A and B). Refer to 8.1.3.2 “Manual

Reflectance Calculation”.

ORL Calculation
This is available when Marker Mode is set to Movement.

A Cursor

The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the cursor A
position.

Origin

The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the origin
Full Trace

The ORL measurement is calculated from the Origin to the
last data point, and the Incident Power is attained from the

origin

Type of reflective result
This is available when Marker Mode is set to Placement.

Select one you want to display as a result of reflection

measurement from the following:

Reflectance

Ratio of reflected power to incident power at reflection point
Reflection

Difference between peak level at reflection point and
backscattered light level immediately before it (height on

trace)
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5.2 Configuring Fiber Visualizer Mode Settings

Auto Patch-cord Removal

Set the points of events to treat as patch cords. The set number of
events are recognized as patch cords and are automatically
deleted from the event table.

In an example shown in the following figure, set start point to 1
and end point to 1.

Patch cord Fiber under test
2 00O

Event 1 Event2 Event3 Event4

Figure 5.2.3-5 Auto Patch-cord Removal Example

JOZI[ENSTA JI9qL]

When not using patch cords, set to None/None.

Force Total Loss

When set to On, the total loss of the fiber under test is always
displayed.

When set to Off, **.*** ig displayed if the total loss cannot be
calculated.

End Event for ORL Calculation

Set whether to include reflection in Far-End events or not when
calculating the ORL.

When OMIT is selected, pass/fail evaluation is not performed on
the far-end reflection.

Multimode fiber under test

For the Option 063, this is available when, on the top menu,
SM/MM is set to MM.

Set to 50/125 pm or 62.5/125 pm, depending on the core diameter
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Chapter 6 Fiber Visualizer

of the fiber under test.

Event Ilcon Movement
Set the direction of the event to be selected by turning the rotary
knob or touching the arrow switches < and > on the left and

right of the trace event.

Event Table Span Calculation
Selects whether to display the span length or transmission loss
(dB/km) for the results.

dB/km -10.6345 \JFEEEH |

e
No Dist(km) Type Loss(dB) Reflect{dB \dB./km | Cum. Loss(dB
2.2647Km Fiber End  -10.634S 0.702

Span Length

;

d
T
1

No Dist{km) Type Loss{dB) _ Reflect{dB)
1 2.2517km Fiber End -19.6345  2.2517km 0.702

Figure 5.2.3-6 Display of Event Table Span Calculation

A-B Span Analysis

e On
Calculates the cumulative loss and ORL between Markers A
and B.
Events outside the interval between Markers A and B are not
evaluated on a pass/fail basis.

e Off

Calculates the cumulative loss and ORL from the entire trace.

Auto Test Mode
Sets whether to change pulse width automatically when Test
Mode to Auto.
e Standard
Performs measurement with the pulse width set by auto test.

The measurement takes a shorter time than Advanced mode.
e Advanced
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5.2 Configuring Fiber Visualizer Mode Settings

5.2.4 AutoSave

Performs measurement with multiple pulse widths and
synthesizes the results measured by each pulse width. Even
when a long-distance fiber is measured, an event located in a
short distance from the ACCESS Master can be detected.
This is also effective at measuring the optical fiber that
branches at the splitter included in the PON system.

Touch AutoSave, and you will see the following screen.

AutoSave is a function to automatically save the measurement

results upon completion of measurement.

In the AutoSave screen, you can set the directory to save files and

the base filename for auto filename generation.

2020-Jun-8 15:46 2%

AutoSave

AutoSave Directory INTMEM,/
Base Filename AUTO*WLEN**NUM* General
Start Number (1310) 1

Preferences
Start Number (1550) 1 (1-2)

Start Number (Multiple) 1
Preferences

(2-2)

JOZI[ENSTA JI9qL]

AutoSave

Ahout

Figure 5.2.4-1 AutoSave Screen

Enabled

Off

No AutoSave is performed after the measurement is complete.
On

AutoSave is performed after the measurement is complete.
Verify

The Save screen appears after the measurement is complete so
you can verify the Auto Filename.

AutoSave Directory

The AutoSave Directory field allows you to select the directory

into which AutoSave will save files.
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5.2.5 About

Base Filename
The Base Filename field provides a template for use when
generating an autofilename. For how to set this parameter, refer

to 4.2.5, “AutoSave Filename Parameters”.

Start Number (1310)
Set a start number if you want to add serial numbers when

saving results of 1310-nm wavelength measurement to files.

Start Number (1550)
Set a start number if you want to add serial numbers when

saving results of 1550 nm wavelength measurement to files.

Start Number (Multiple)

This is available when Wavelength is set to All or Macro Bend.
Set a start number if you want to add serial numbers when
saving results of each wavelength measurement to compressed

zip files.

Refer to 3.3.4 “About”.
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5.2 Configuring Fiber Visualizer Mode Settings

5.2.6 Thresholds

In the lower part of the screen shown in Figure 5.1-1, touch
Thresholds, and you will see the Thresholds screen.
To switch the screen display, touch the Thresholds softkey.

5.2.6.1 Auto Detect

When Auto Detect is displayed on the Threshold softkey, set the
thresholds for event detection.

Thresholds 2020-Aug-19 11.56 []
Auto Detect
Splice Loss 0.05 dB
Reflectance -60.0dB
Fiber End 3dB /-20.0 dB pead
Macro Bend 0.3dB
Save
Splitter Loss (1x2) 4.1dB
Splitter Loss (1x4) 7.0dB
Thresholds
Splitter Loss (1x8) 10.0 4B Auto Detect
Splitter Loss (1x16) 13.0dB
Splitter Loss (1x32) 16.0 dB
Splitter Loss (1x64) 19.0 dB
Splitter Loss (1x128) 22.0dB
Splitter Loss (2x8) 8.5 1B Exit

Figure 5.2.6.1-1 Thresholds Screen (Auto Detect)

JOZI[ENSTA JI9qL]

The Auto Detect parameters are thresholds for detecting events.

Splice Loss

Set the minimum splice loss to display in the event table.

Reflectance
Set the minimum reflectance. The event analysis table displays
all events with reflectance of this value or less.

Fiber End

Set the minimum loss and minimum reflectance for the far end
event.

The event analysis table displays the events with loss or
reflectance of equal to or greater than its threshold as far end

events.

Macro Bend
Set the threshold for detecting an event as a macrobend. For
macrobend, refer to 4.10, “Wavelength All Mode”.
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Splitter Loss
Set the splitter loss for each number of branches to display as a

splitter event in the event table.

5.2.6.2 Pass/Fail Thresholds

When Pass/Fail is displayed on the Thresholds softkey, set the
thresholds for bases for pass/fail evaluation.

2018-Jul-28 12:59 Iy 11:05h  90% 3

Pass/Fail Thresholds

Non-Reflective Event Loss(fusion) 0.20 dB

Reflective Event Loss(connector,mechanical) 0.50 dB
Reflectance -35.0dB
Fiber Loss (dB,/km) 1.00 dB/km
Total Loss 3.0dB
Splitter Loss 3.0dB

ORL 27.0dB

Figure 5.2.6.2-1 Thresholds Screen (Pass/Fail Thresholds)

Non-Reflective Event Loss(fusion)

If the loss of a non-reflective event (for example, fusion splice)
exceeds the threshold, the Loss column of the event table is
displayed in red.

Reflective Event Loss(connector, mechanical)

If the loss of a reflective event (for example, connector and
mechanical splice) exceeds the threshold, the Loss column of the
event table is displayed in red.

Reflectance

If the reflectance of an event is less than the threshold, the
Reflect column of the event table is displayed in red.

When Type of reflective result is set to Reflection in the
Preferences (2-2) screen, if the level difference between events
exceeds the threshold, the Reflect column of the event table is
displayed in red.
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Fiber Loss (dB/km)
If the fiber loss of an event exceeds the threshold, the dB/km
column of the event table is displayed in red.

Total Loss

If the total loss of the far-end event exceeds the threshold, the
Cum. Loss column of the event table is displayed in red. If the
event summary is displayed, the total loss of the event summary
is also displayed in red. The Total Loss value of Fiber Visualizer
1s displayed in red.

If the total loss is less than the threshold, the Cum. Loss column
of the far-end event in the event table and the total loss of the

event summary and Fiber Visualizer are displayed in green.

Splitter Loss
The Loss column of the event table is displayed in red if the

splitter loss exceeds the sum of the following:

e Splitter Loss in Figure 5.2.6.1-1 “Thresholds Screen (Auto
Detect)”

e Splitter Loss in Figure 5.2.6.2-1 “Thresholds Screen (Pass/Fail
Thresholds)”

For example, if Splitter Loss (1x2) for Auto Detect is 4.1 dB and

Splitter Loss for Pass/Fail Thresholds is 1.0 dB, the loss of 1x2

splitter event exceeding 5.1 dB is evaluated as “fail”.

JOZI[ENSTA JI9qL]

ORL
If the ORL exceeds the set value, the ORL column of the event
table is displayed in red.
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5.2.7 Loading and Saving Thresholds

The thresholds for Fiber Visualizer can be saved to or loaded from
a file.

Touching Load on Figure 5.2.6.1-1 opens the Load Threshold

screen.
Touching Save on Figure 5.2.6.1-1 opens the Save Threshold
screen.
Save Threshold 2018-Jul-28 13:48 I 11:32h 849
File Name
Medium: Internal Memory (OFiles 1110ME Free )
Folder: '

File Name Date /Time ¥
[Screencapture] 18-07-27 09:45 A
[ADVANCED] 18-07-19 15:31
[selftest] 18-06-29 21:45
[YANA] 18-06-29 20:48
[testsor] 18-06-28 11:19
[System Volume Information] 18-06-26 11:40
[test] 18-06-15 16:21
[n] 09-08-31 16:49
Threshold000:L.INI 18-06-15 16:48 V

Selected File Size : ***

Figure 5.2.7-1 Save Threshold Screen

For details on file operations, refer to 3.5, “File Operation”.
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5.3  Fiber Visualizer Screen

5.3 Fiber Visualizer Screen

(1]
(2]

T

(3]

[4] —

When the measurement completes, the fault points are indicated

by icons as the figure below.

Fiber Visualizer AUTO1550nm0001.SOR 2020-May-28 09:00 B 10:31h 98% I

WL : 1550 nm SM DR:2.5 km PW :10 ns [HR] AVG :10 s (20480) Power
corsevn [
0o Events: 7 —
0.0000 0.0041 0.0649 0.0955 (km)
3 4

= = —a

Start -0.006 e e (dB)
o (9]

Reflect (dB) Span (km) ]
-50.639 0.0102

Total Loss (dB)
ORL (dB)

' =
[6] &
R
Figure 5.3-1 Fiber Visualizer Screen §
o
o
=
[1] Test parameters N
R
[2] Fiber Schematic
[3] Trace events
[4] Test results
[5] Softkeys
Refer to 5.5 “Softkeys”.
[6] Extended Softkeys
Refer to 5.5.3 “Extended Softkeys”.
[7] Power, Loss display
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5.3.1 Fiber Schematic
Figure 5.3.1-1 shows event positions or event icon positions on
display. The events that exceed the PASS/FAIL thresholds are
displayed in red.
The range where event icons are displayed is indicated by light

blue bar.
Unselected Selected .

event event Far|End Fiber length

start, :| — # Em . 9.7824Km

W i Events: 12

|
Event Range where event
marker icons are displayed

Figure 5.3.1-1 Fiber Schematic

5.3.2 Trace Events

The automatically detected points such as connection point, splice
points or splitter are indicated by the icons. The icon in red
indicates the loss exceeds the threshold level.

A. Event number:
Number assigned sequentially from the ACCESS Master side
B. Distance: Distance from the ACCESS Master side
C. Icon of the event type
D. Splice loss at the event: (dB)
E. Number of branches (only for splitter)

Figure 5.3.2-1 Eventicon
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5.8 Fiber Visualizer Screen

The trace near the selected event is displayed in the lower right.

A B A. Reflection at event point
"S" appears if the reflection level is
Reflect (dB) Span (km) saturated.

-64.028 0.0528

B. Information between events:
‘ Span: distance from the previous event
dB/km: Average loss from the previous
event
C. Trace display around the event

C_

Figure 5.3.2-2 Display of Trace Near Event

To see the description on the event icon, touch . If the event

exceeds the threshold for pass/fail evaluation, a possible cause is
displayed.

Touch again, and you can close the description on the possible
cause.

You can select an event by one of the following methods:
e Touching the event icon.

e Touching and

e Turning the rotary knob.

e Pressing the arrow keys [ < J and [_> J.

JOZI[eNSIA I9qL]

5.3.3 Test Results

The total loss, ORL, the reflection of the selected event and the
trace are displayed at each wavelength.
Pass/fail of the selected event is displayed.
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5.3.4

Event Icons

The following table shows an overview of event icon types.

Table 5.3.4-1 Event Icons

Icon

Explanation

Start of the fiber
Location at distance of 0 km.

Reflective Event
Reflection from a splice, for example, Fresnel reflection.

Non-Reflective Event

Non-reflective events include such low loss events as fusion
splices.

£ DEE

Grouped Event
Adjacent events are considered grouped events.

Loss and reflection of the entire group are displayed at the first
event of the group. Only distance is displayed for each of events
other than the first one.

Far End Event
Far end of the optical fiber under test.

Questionable End Event
Events out of dynamic range or out of distance range.
e Out of Range

The trace reaches the noise level before a far end or break of
the optical fiber cable is detected.

e Out of Distance
The trace reaches the end point set for Dist. Range before a far
end or break of the optical fiber cable is detected.

Splitter Event
Loss due to fiber splitter.

Macro Bend Event

Event that causes loss difference when measuring multiple
waveforms.

This can occur when excessively bending the fiber.

Questionable Splitter Event

When no events are detected exceeding the thresholds set at
Splitter on Thresholds Screen (Auto Detect), the event(s) found
as

candidate(s) for Splitter event is displayed as Questionable
Splitter event(s).
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5.4 Trace Screen

5.4 Trace Screen

Touch Trace shown in Figure 5.3-1, and you will see the Trace
screen.

Fiber Visualizer ANearFar15500ther.000L.50R 2018-0ct-10 10:15
No Dist{km) Type Loss(dBE) Reflect(dB) Span(km) Cum. Loss(dB) A

2 0.0875km - -0.134 -57.027 0.0875km -2.655

H 0.1460km - 1.285 Kk HHE 0.0585km -2.544

4 0.1883Km 0.361 -56.868 0.0423km -0.916

dB  10.0 dB/div
0.0 i
10.04 -

: 0.3922 km
04 0.405 km
1660 nm SM
0.6 km
3ns[HR]
1.468200
16 s (12288)

Total Events: 5

Fiber Length: 0.3922 km
Total Loss:

ORL: 35.456 dB

Figure 5.4-1 Fiber Visualizer Trace Screen (Event Table) |
o
@
’1
Touch the Result softkey (on softkey page 2/5) and display <
Manual on it, and you can see the enlarged view of the trace ‘é
graph. E‘
o)
Fiber Visualizer ANearFar15500ther.0001.50R 2018-0ct-10 10:15 B 00% 5 =
dB  10.0 dB/div o]
E 0.0+ ‘ ‘ - -
E 1r, o I N d .....
E 20.0 . . .
30.0+
u 40.0+
sood o ] fee
I oo (L] R W S 0,392 am
0. 35 0. 335 0. 395 0. 405 km
llll--- AN
D—3) zra) | @—@) (2PA) 1660 nm 5M
----- Distance DR 3 @D
PW : 3ns[HR]
Loss |  ----- [ ----- IOR : 1.468200
----- B /km e a-- AVG  : 16 5(12288)

Figure 5.4-2 Fiber Visualize Trace Screen (Manual)

For details on Trace screen operations, refer to:
4.5 “Trace Screen”

4.6 “Analysis Screen”

4.8.3 “Shifting Trace Data”
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5.4.1

Connection Check

When, in 5.2.2 “Preferences (1-2)”, Connection Check is set to On,
the ACCESS Master checks whether the optical fiber is correctly

connected before starting measurement.

Fiber Visualizer 2018-Jul-28 15:06
WL ; *%%% nm DR : %% Km B AVG ; wHwx
SEEEN § ek sk K
i Events: **

Connection Check Level

LOW HIGH

Gonnection level is GOOD.
Press CONTINUE (or Start) when the best connection is made
to perform a test, or press CANCEL to abort.
Test Will Auto Advance in 3 Seconds.

Reflect (dB) Span (km)

Wavelength (nm) Pass / Fail

Total Loss (dB)
ORL (dB)

Figure 5.4.1-1 Connection Check Screen

GOOD connection
The gauge is green when connection is good. The closer the bar in
the connection gauge extends to “HIGH” end, the better the

connection is.
To run the test, touch Continue or press [ Start ).

BAD connection

The gauge is displayed in red in case of poor connection and
displayed in yellow if the connection is not so good. To run the
test, touch Continue or press (Start].

If the gauge is displayed in red or yellow, the fiber needs
cleaning.

If the connection state is not improved even if the fiber is cleaned,
the fiber needs to be replaced.

Note:
Fibers shorter than approximately 50 meters (160 ft.) will

generally result in a low connection.

Use up to 3-m long patch cords. If the patch cord is longer
than 3 m, the gauge may be displayed in red.
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5.5 Softkeys

This section explains the softkeys displayed for Fiber Visualizer
mode.

5.5.1 Fiber Visualizer Softkeys

=

o

@

H

Figure 5.5.1-1 Fiber Visualizer Softkeys 2

—

N

Test Mode @
Auto:

Automatically sets the test parameters.

FTTA:
Automatically sets the test parameters optimized for short-
distance fibers, for example, fibers in a base station. FTTA
stands for Fiber to the Antenna.

Manual:
Manually sets the test parameters.

Mode

Sets the action to take when touching the selected marker.

Mark A, Mark B:
Sets Marker A or B to the selected event when you touch the
selected icon.
To clear the marker, touch the selected icon again.

Set the range of A-B Span Analysis in 5.2.3, “Preferences (2-
2)’?'
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Fiber Visualizer AUTO1310nm0030.S0R 2020-May-28 09:00 B} 8:03h
WL : 1310 hm SM DR : 50 km i PW : 200 ns [ER] H AVG: 2 Sec
start = i
> | =3 + 4 2. 3.2341 Km
(] (8] | Events:5

2.1162 2.4044 (km)

0.0000
|

0.154 (48)

Reflect (dB) Span (km)
Sk sk 0.1688

Total Loss (dB)
ORL (dB)

Figure 5.5.1-2 Event Marker Display

Event Edit:
Touch the enlarged icon, and you will see the Edit Event
dialog box.

Figure 5.5.1-3 Edit Event Dialog Box

Wavelength
Switches the wavelength used for measurement. The wavelength
cannot be changed during measurement.

Test Parameters

This is not available when Test Mode is FTTA.

Touch this softkey, and you will see the dialog box, where you can
set the distance range, resolution, pulse width, dead-zone,
averaging and splitter setup.

Even when Test Mode is Auto, be sure to set the splitter setup
items when measuring the PON system.

When Wavelength is set to All, refer to 4.10.1 “Wavelength All
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Test Parameters”.

Distance Range Resolution Pulse width Dead-zone Averaging
Standard

Enhanced

High Density Range (ER

HR:High
Resolution

ER:High

Start 1x2

Figure 5.5.1-4 Test Parameters Dialog Box

Two dead-zone modes are available.
Standard (HR)

Performs short dead-zone measurement.

Enhanced Range (ER)
Allows high dynamic range measurement.
This is used to measure a furcated optical fiber that is a
splitter included in the PON system.

=
o
[¢]
-
<
n
o
£
N
[¢]
-

Touch OK to save the specified parameters, and the saved
parameters are used for next measurement. Press or

to start measurement using the specified

parameters.

Note:
If Pulse Width is set to the value out of the range from 50
to 2000 ns, this is set to Standard (HR).
Enhanced Range (ER) can be set for the SM port.

Averaging

Sets the number of times or period for averaging.

Select the unit (Times or Sec) at Unit of averaging in 5.2.2,
“Preferences (1-2)”.

Touch OK to save the specified parameters, and the saved
parameters are used for next measurement. Press to start
measurement using the specified parameters.
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Splitter Setup

Set the number of splitters in the fiber under test and the
number of branches in each splitter.

To automatically detect the number of splitters after
measurement, select Detect.

Touch the splitter icon, and you will see the dialog box, where you
can set the number of branches.

Note:
Test Mode is Auto, the more appropriate test parameters
are selected by setting the splitter setup items.

IOR/BSC

Sets the IOR (Index of Refraction) and BSC (Backscatter
Coefficient).

When Wavelength is set to All, refer to 4.10.1 “Wavelength All
Test Parameters”.

Select the fiber type, and you will see IOR and BSC suitable for
the fiber.

Wavelength 1310 nm

I0R  (1.300000 - 1.700000)  Fiber Type
» 1.457300

Alcatel ESF
BSC (-90.00 - -40.00)

-78.50
(default)

LG “ m

Figure 5.5.1-5 IOR/BSC Dialog Box

Alcatel 5F

Alcatel Teralight

Next Wavelength:
Sets IOR and BSC for each wavelength. Touch this button to
switch the wavelength.
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Next Trace

This is available when measuring with multiple wavelengths. To
display the measurement results of the other wavelength, touch
Next Trace.

Also, overlay swapping can be performed by touching the
wavelength in the test result columns.

WL : 1310 nm SM DR : 10 km PW: 1us[ER] H AVG : 45 5 (192512)
tart T
kY it 7.7223 km
Events: 5

0.0000

0.0033 3 4 3.5137 5.4923 (km)

0.788 (dB)

E

Start

10.138

Reflect (dB) Span (km)
-67.199 2.0060

favelength (nm)

Pass / Fail

I@ PASS

ORL (dB) l 36.218 Jl 40.637 )
N/

The measurement result display can be switched also by touching
these areas.

Total Loss (dB) | 26.600 I |> 27.145

Figure 5.5.1-6 Results of Measurement with Multiple
Wavelengths

=
o
[¢]
-
<
n
o
£
N
[¢]
-
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5.5.2 Trace Screen Softkeys

—>

9-
‘

*1: This is displayed for Movement.
*2: This is displayed only when Result is set to Event Table.
*3: The Test Parameters screen is displayed.

Figure 5.5.2-1 Trace Screen Softkeys

Refer to 5.5.1, “Fiber Visualizer Softkeys ” for details on the
following softkeys:
Test Mode, Wavelength, Test Parameters, IOR/BSC
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5.5 Softkeys

Real Time Averages

This is available for realtime measurement.

High:
High sweep speed suitable for monitoring fluctuations in a
trace.

Low:

Longer sweep time, which, however, can minimize noise.

Result
Event Table:
Displays the event table.

Manual:
Does not display the event table. Cursor and marker
operations are available.

Loss Mode

Sets the Loss Mode (loss calculation mode).
When Marker Mode is Movement, you will see the following
dialog box.

Loss Mode

p | 2-PtLoss

2-PtLSA

JOZI[eNSIA I9qL]

dB/km Loss
dB/Km LSA

2-Pt, dB /km ﬂ

Figure 5.5.2-2 Loss Mode Dialog Box

When Marker Mode is Placement, switch between 2PA and LSA
by touching this softkey. If this is changed during measurement,
the measurement continues using the new setting.

For details on loss calculation methods, refer to 8.1.2 “Loss
Measurements”.
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Cursors
When Marker Mode is Movement:
Lock: Cursor A moves interlocking with Cursor B.

Unlocked:Cursors A and B can be moved separately.
When Marker Mode is Placement:
Lock: Markers @ to @ move interlocking with the
cursor.
Unlocked:Markers @ to @ do not move even if the
cursor is moved.

Shift
Shifts the vertical and horizontal axes of the graph. Refer to 4.8.3
“Shifting Trace Data”.

Auto Zoom

When set to On, the selected event is displayed in enlarged view.

Swap Overlay, Hide Overlays, Align Overlays
Refer to 4.11.2 “Trace Overlay Functions”. Drop Overlay and Set
to Overlay are not displayed on the Fiber Visualizer screen.

Add Event
Refer to 4.7.1 “Add Event”. When Result on page 2/5 is Event
Table, page 5/5 and its softkeys are available.

Edit Event
Refer to 4.7.2 “Edit Event”.

Delete Event
Refer to 4.7.3 “Delete Event”.
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5.5.3 Extended Softkeys

e [ men | o o | unesniee |

(Fiber Visualizer)

T TN

(Trace screen)
Figure 5.5.3-1 Extended Softkeys
Trace
Displays the Fiber Visualize shown in Figure 5.4-2.

Fiber Visualizer
Displays the Fiber Visualizer shown in Figure 5.3-1.

Report
Displays the OTDR Report Settings (General) Screen shown in
Figure 5.8-1. Refer to 5.8 “Creating Report Files”.

Thresholds
Displays the Thresholds screen. Refer to 5.2.6 “Thresholds”.

JOZI[ENSTA JI9qL]

Power Meter

Displays the Power Meter dialog box. You can measure the optical
power level without leaving the Fiber Visualizer screen. Refer to
4.12 “Power Meter”.

Light Source
Displays Light Source screen. Refer to 4.13 “Light Source”.
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5.6 Measurement Procedures

This section explains how to perform measurement, display

measurement results and edit events in the Fiber Visualizer

screen.

5.6.1 Starting Fiber Visualizer

1.

2.

Press the Top Menu @

Touch Fiber Visualizer.

Fiber Visualizer 2020-May-28 09:00
WL : ®30x nm DR : %% km PUY : sk g : AV ; ks
Starth [k R K
i Events: *=*

Press the Start button for the test

Reflect (dB) Span (km)

Pass / Fail

Total Loss (dB)
ORL (dB)

Figure 5.6.1-1 Initial Fiber Visualizer Screen

Connect the fiber under test to the ACCESS Master. For the
port to which the fiber is connected, refer to 2.4, “Connecting
Fiber to a Measurement Port”.

Press [ Start]. When Connection Check is set to On in the
Preferences (1-2) screen, the connection check starts. Wait
until the connection reaches the best state, and then touch

Continue.

Upon completion of the measurement, you will see the icons
of the detected events in the Fiber Visualizer screen.

To select an event, touch its icon.
Also, pressing the arrow keys and or

turning the rotary knob allows the event to be selected.
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10.

11.

Fiber Visualizer NearFar13100ther.0001.SOR 2020-May-28 09:00
WL : 1310 nm SM 4 DR : 0.5 km PW: 3 ns[HR] 1 AVG: 16 s (12288)
start u
H 0.3922 km
0O (5] Events: 3
:
0.0000 0.0000 0.1886 0.3922 (km)
=5 = 3
s — —wl:
Start 0.017 . Fiber End (4B)

"Reflect (dB) Span (km)
55556  0.1886

Total Loss (dB)
ORL (4B)

Figure 5.6.1-2 Fiber Visualizer Screen

Touch , you can see the event information.
To use an event marker, touch Mode to display Mark A.

Touch the enlarged event icon, and you will see the event
marker icon ﬂ Touch the event icon again, and you can
clear the event marker.

Touch Mode to display Mark B.

Touch another event icon to select it. Touch the selected
event icon, and you will see the marker icon IEI, and the
distance and loss between events A and B.

To check the trace, touch Trace in the lower left of the screen
shown in Figure 5.6.1-2.

Fiber Visualizer NearFar13100ther.0001.50R 2018-0ct-10 10:29 97% 3

No Dist(km) Type Loss(dB) Reflect(dB) Span(km) Cum. Loss(dB) A
0.0000Kkm ~IL 0.017 -39.759 0.0000km 0.014

0.3922Km Fiber End -50.239 0.2037km

5.0 dB/div

A:  0.1887 km Splice Loss WL : 1310 nm SM I0R : 1.467700
B: 0.2146 km 0.399 DR : 0.5 km RES: 0.1m
A>B: 0.0259km | Reflect 55587 PW: 3 ns [HR] AVG : 16 s (12288)

Figure 5.6.1-3 Fiber Visualizer Trace Screen
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12. Touch More to display Result.

13. Touch Result to display Manual on it, and you will see the

enlarged trace graph.

Fiber Visualizer NearFar13:100ther.0001.50R 20:18-0ct-10 10:29 I 10:34h  97% 5
4B 5.0 dB./div

K
=
o

n
N
o

w
g0
o

S
=
o

017 0.18 019

r1
! _I_ EEEE
w
=
o
1
E

Y 21 km
a o] [ fo ] ]
A: 01887 km Splice Loss WL:1310 nmSM  IOR: 1.467700
B: 0.2146 km 0.399 DR: 0.5 km RES: 0.Lm
A>B: 0.0250km | Reflect 55,587 PW : 3 ns [HRI AVG : 16 s (12288)

Figure 5.6.1-4 Fiber Visualizer Trace Screen (Manual)

5.6.2 Expanding and Contracting the Trace Display

Expand and contract the trace display when:
e Precisely positioning the cursor(s)
e Adjusting the LSA intervals

To expand an area:

1. Touch @

2. Drag a desired area in the trace graph to expand the view.

You can also expand and contract the view by pressing the

Horizontally expands the view with the

active cursor or marker as the center.

Horizontally contracts the view with the

active cursor or marker as the center.

Vertically expands the view.

oV)
=1
<l P> A V| 3
s
. e e e W‘
@
<«
w

Vertically contracts the view.
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To contract an area:

1.

2.

Touch ﬁ

Touch a point in the trace graph area, and you can contract
the view, which displays the point in the center.
You can also expand and contract the view by pressing the

arrow keys.

To display the entire trace, touch E or press (ESC J.

Note:

5.6.3 Selecting and Positioning Cursors
Setting the Active Cursor

If is pressed during measurement, the

measurement ends.

When Marker Mode is Movement, touch A and B.

You can also switch the cursors by using the rotary knob or by

pressing .

To precisely position the cursor
1.

2.

Touch @ .

JOZI[ENSTA JI9qL]

Drag a desired area in the trace graph to expand the view.

You can also expand the view by pressing the arrow keys.

Turn the rotary knob to move the cursor to the desired
position.

When Marker Mode is Placement, you can switch the cursor
movement speed by pressing the rotary knob. By touching

@ to @, markers are displayed at the cursor positions.

6-37



Chapter 6 Fiber Visualizer

5.6.4 Event Editing

After Fault Locate Test has finished, Events icons appear on the
screen. If detected event type is not appropriate, the event icon
can be changed.

1. If a trace is displayed, touch Fiber Visualizer in the lower
left.

2. Touch Mode to display Event Edit.

Fiber Visualizer NearFar13100ther.0001.50R 2020-May-28 09:00 I 10:30h 96% 3
WL :1310 nm SM DR: 0.5 km : PW: 3 ns[HR] H AVG: 16 s (12288)
- .
s 3 { 0.3922km
Events: 3
:
. 0.0000 0.0000 0.1886 0.3922 {km)
i 3
e = Lo
Start 0.017 .28 Fiber End (48)

[ Reflect (dB) Span (km)
-56.566 0.1886

- = =
Wavelength (nm) 1310 Pass / Fail

Total Loss (dB) -1.727 o RO A et
ORL( 35.212 @ PAbb

Figure 5.6.4-1 Editing Events in the Fiber Visualize Screen

3. Select an event by pressing the arrow keys and
or turning the rotary knob.

4.  Touch the enlarged event icon, and you will see the Edit
Event Dialog Box shown in Figure 5.5.1-3.

5.  Touch the event icon and touch OK.
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The following table lists the events that can be edited.

Table 5.6.4-1 Type of Events Changeable icons

Current Event

Available Event

Non-Reflective

Macro bend*3, Splitter, Far End

Reflective

Macro bend*3, Splitter, Far End*!

Grouped

Splitter, Far End*!

Macro bend

Non-Reflective, Splitter, Far End*!

Splitter

Macro bend*3, Non-Reflective*2,
Reflective*2, Far End*!

Questionable

Far End*1

*1:  Changeable if loss is larger than Far End threshold or
reflection is lower than —20.0 dB.

*2:  Changeable if the current event was changed from Non-
Reflective or Reflective to Splitter.

*3:  Changeable if the current event is Non-Reflective,
Reflective, or Splitter that was changed from Macro bend.

5.6.5 Real Time Measurement

JOZI[ENSTA JI9qL]

Realtime measurement provides a quick “realtime” view of the

trace before starting Fiber Visualizer.

During realtime measurement, the trace is displayed in the

screen, which does not include event icons.

To start a Real Time test:

Press _Realtime J.

To stop a Real Time test:

Press [ Realtime ] or [ ESC ]
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5.7 Working with Fiber Visualizer Files

The results measured by the Fiber Visualizer are saved to SOR or
ZIP files. When measuring with Wavelength set to All, the SOR
files of all wavelengths can be compressed into a ZIP file.

For how to work with files, refer to 4.14, “Working with OTDR
(Standard) Trace Files”.

No overlay traces (SOR files) cannot be loaded when working
with Fiber Visualizer files. However, the traces of multiple
wavelengths can be overlaid by loading a ZIP file.

5-40



5.8 Creating Report Files

5.8 Creating Report Files

Analysis results can be output in a report format and saved to a
PDF file, which you can view on the PC.

Touch Report, and you will see the screen shown in Figure 5.8-1.

2018-Jul-14 12:49 g8

Customer
Location
Operator

Notes

D Include Report Header Include Graphic Event
Include File Header Include Event Table
Include Fiber Pass./Fail Include Trace

Include Logo INTMEM /anritsu.PNG

Include Vip Result

Result Source

@ Current Results Only

QResults in Folder INTMEM ./
=
Figure 5.8-1 OTDR Report Settings (General) Screen 8"

R
=

Create PDF o

Creates a report file. ;'—‘
o)
R

Report Type

Sets the report type.

Full Creates a multi-page report, which can include up to six

VIP images.

Simple Reduces the size of the trace and creates a single-page

report, which can include up to two VIP images.

Settings
Switches the OTDR Report Settings screen mode.
General displays Figure 5.8-1.

VIP Result displays Figure 5.8.3-1 or Figure 5.8.3-3.

Output

This is available when Results in Folder is selected for Result

Source.

Combine Outputs measurement results of multiple tests to a
report.
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5.8.1

5.8.2

Separate Outputs measurement results of a test to a report.

PDF Viewer
Displays a PDF file. Refer to 5.8.5 “Viewing a Report”.

Report Header

Enter the information to output as a report header.

The header consists of the following fields:

e Customer: Customer name

e Location: Location, for example, address or name of city

e Operator: Operator information

e Notes: Notes regarding the fiber under test and
measurement results, if necessary

Touch the header field, and you will see the dialog box, where you

can enter characters. For how to enter characters, refer to 3.1.5

“How to Enter Characters”.

Selecting Data to Output

Select the check boxes for the items to output to a report.

e Include Report Header
Includes the information explained in 5.8.1, “Report Header”
in a report.
This check box is available when Report Type is Full.
e Include File Header
Includes the information explained in 3.5.8, “Header” in a
report.
e Include Fiber Pass/Loss
Includes an evaluation result (Pass/Fail) in a report.
e Include Logo
Includes a specified logo in a report.
Touch the field, and select a logo file.
e Include VIP Result
Includes VIP images and analysis results in a report.
This check box is available when Result Source is Current
Results Only.
e Include Graphic Event
Includes event icons in a report.
e Include Event Table
Includes the event table in a report.
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o Include Trace

Includes the trace in a report.

Result Source

Select measurement results to output to a report.

Current Results Only:

Outputs the measurement results displayed in the Fiber
Visualizer screen to a report.

Results in Folder:

Outputs all SOR files or a ZIP file in the selected folder into
separate report files or a report file. Select a folder and touch
Create PDF, and you will see the following dialog box.

Report Creating Preferences

’ Save single wavelength data to a file.

Save multiple wavelength data to a file.

e Save single wavelength data to a file.:
Reads SOR files from the selected folder to create a report file
for each SOR file.
e Save multiple wavelength data to a file.:
Reads a ZIP file from the selected folder to create a report file
of multiple wavelengths.
To combine multiple files into a single PDF file, touch OQutput to
set to Combine.
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Logo—— /INritsu

Trace summary report

Customer
Report Header ——tocaton
Operator

MNotes

File Name - AUTO1550nm0060.SOR

Date(Time :2018-Jun-22 20:05

Data Flag 2 OT(other)

File Header S
Fiber ID -60

Cable Code

Start Location

Terminal Location

Operator

Comment

Instrument - MT9085C-053 ()

Calibration

Test Parameters

Wavelength - 1550 nm SM
Distance Range =1 km

Pulse width 210 ns [HR]
Average 210 Sec
Resolution :02m

Pass/Fail N

Test Result Summary
1550 nm \ Pass / Fail

Fiber Length 0.5140 km

Total Loss 0.415d8 PASS
Total Events 2

ORL 44.425 dB

Figure 5.8.2-1 Example of Output Report (Report Type: Full)
(1/4)
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Graphical Events
Total Events: 2
(km]r 0.0000 . 0.0000 . 0.5140
GraphicEvent | ' [}
SRR =
(dB) Start 0.281 Fiber End :
Event Table — EventTable

Mo Dist (km) Type Loss (dB) Reflect (dB) Span {(km} Cum. Loss (dB)

1 0.0000 0.281 -56.336 0.0000 0.000

2 0.5140 Em Fiber End -19.2025 0.5140 0.415

Pass/Fail Pass/Fail Thresholds
Mon-Reflective Event Loss(fusion) :0.20dB
Thresholds

F ive Event Loss(connector,mechanical) :0.50 dB
Reflectance :-35.0dB
Fiber Loss (dBikm) : 1.00 dB/km
Total Loss :30dB
Splitter Loss :3.0dB
ORL :27.0dB

Figure 5.8.2-2 Example of Output Report (Report Type: Full)
(2/4)

Trace

OTDR Trace

d8 5.0 dB/div

0.0
5.0+
10. 04

JOZI[ENSTA J19qT

15,04
20, 0+
25, 04

30,0+

35.0_. P
40,04

45,0

50, 0+
55, 0+
60. 0+

98y

L

65,0
0

0.5 06 07 08 09 1lkn

Figure 5.8.2-3 Example of Output Report (Report Type: Full)
(3/4)
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— VIP Test Result

VIP Test Information

File Name vip0001.VIP1

Probe Model GD306A

Tip Type 25PC-M

Test Profile SM UPC =45 {IEC 61300-3-35 ed2.0)
Capture Time 2018-07-13 19:35:25

Analysis Result
FAIL

Analysis Details

Zone Name Diameter Defecis Count Area Scratches Count
Core 25 PASS o 0.00 PASS ]
Cladding 115 FAIL a 6753 PASS 1]
VIP Result
Adhesive 135 PASS 18 428.14 PASS 1
Contact 250 FAIL 40 914.58 PASS 1

—

Figure 5.8.2-4 Example of Output Report (Report Type: Full) (4/4)
LQQO—AI'II'“:SU

Test Information

File Name AUTO1550nm0007.SOR
. Operator Date/Time 2020-Jun-19 12:26

File Header ——— Cable ID Fiber ID 7

Start Location Terminal Locafion

Instrument MT9035B-056 (0560000007) Calibration
VIP Test Summary
Connector

File Name Vip0001.VIPI

VI P ReSU It— Probe Model 545VIP

UPC >45
(IEC 61300-3-35 ed2.0)

Result FAIL

Test Parameters
Wi

Test Profile

| DR | PW | AVG | Resolution |
L 1550 nm | 1km | 10 ns [HR] | 155 (6144) | 0.05m |

Test Result Summary
Wavelength | Fiber Length T Total Loss | TotalEvents [ ORL |
. 1550 nm | 0.5507 km | 129208 | 1 | smsrams | PASS
PaSS/Fa| I ————————— Pass/Fail Thresholds

[ NonRefleciive Loss | Reflecive Loss | Refleclance | FiberLoss | Tolalloss | Spiifier Loss | GRL |
| 02008 | 0.50 0B | 25008 | 100cBKm | 3.0d8 | 3008 | 2r0a8 |
Events

(km) 00000 05507

Graphic Event —— *—%ﬁ

[ 1550 nm
No | Dist (km) | Loss (dB) | Refl_(dB) | Span (km) | CumL (dB)
Event Table —_— 1| 0.5507 End | -21.149 | 05507 | 1292

OTDR Trace

1550 nm

Trace—— il

Figure 5.8.2-5 Example of Output Report (Report Type: Simple)
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5.8.3 Configuring VIP File Settings

To output VIP results to a report, configure VIP file settings.

When Report Type is Full
1.  Touch Settings to set to VIP Result, and you will see the
following screen.

OTDR Report Settings (VIP Result) 2018-Jul-30 11:22
File 1:
Create
File 2: PDF
File 3:
Report Type
) Full
File 4 :
File 5: Settings
VIP Result
File 6 : —
Output
Separate
PDF Viewer
Exit S|
[
S
Figure 5.8.3-1 OTDR Report Settings (VIP Result) Screen Report Type: Full =
=
)]
. . . g
2. Touch a folder, and you will see the Select Vip Result File =
b o
screen. g
H
2018-Jul-30 11:22
Medium: Internal Memory (OFiles 1110MB Free )
Folder: s
File Name Date/Time ¥
[Sereencapture] 180728 15:00 || Select
[ADVANGED] 18-07-19 15:31
[selftest] 18-06-20 21:45
[YANA] 18-06-20 20:48
[testsor] 18-06-28 11:19 Sort
[System Volume Information] 18-06-26 11:40
[test] 18-06-16 16:21 New Folder

[tm] 09-08-31 16:49

VipoooL.VIPI 18-07-13 20:12 Delete

More >>
Selected File Size : 107 KB

Figure 5.8.3-2 Select Vip Result File Screen

3. Touch the file name(s), and press to select the file(s).
When the Multi-Select soft key is set to On, a circle (o) is
displayed at the beginning of the row for the selected file.
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4. Press (ESC], and you will see the OTDR Report Settings
(VIP Result) screen, which displays the name(s) of the
selected file(s).

When Report Type is Simple
1.  Touch Settings to set to VIP Result, and you will see the
following screen.

OTDR Report Settings (VIP Result) 2018-Jul-30 11:23

[

File :

Connector Name :

[ Jws

File :

Connector Name :

Figure 5.8.3-3 OTDR Report Settings (VIP Result) Screen
Report Type: Simple

2. Select the VIP 1 or VIP 2 check box.

3.  Touch the File field, and you will see the Select Vip Result
File screen.

4.  Touch the file name, and press to select the file.
When the Multi-Select softkey is set to On, a circle (o) is
displayed at the beginning of the row for the selected file.

5. Press (ESC], and you will see the OTDR Report Settings
(VIP Result) screen, which displays the name of the selected
file.

6. To enter the connector name, touch the Connector Name
field, and you will see the dialog box, where you can enter
characters.

7.  When you finish entering the connector name, touch OK.
The entered connector name is displayed in the Connector
Name field.
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5.8.4 Creating PDF File
Touch Create PDF, and you will see the Save PDF screen.

Set a file name and medium, and then touch Save.

2018-Jul-30 11:32

File Name

Medium: USB Memory (11Files 6607MB Free )
Folder:  /Intemal/

File Name Date /Time ¥

[ 18-07-30 11:31 7>
[windowsinstaller] 17-05-17 14:45
[screens] 17-05-17 14:45
[Scenario_logs] 17-06-17 14:45
[remote] 17-05-17 14:44
[logs] 17-05-17 14:44
[favorites] 17-05-17 14:43 |
[diagnostics] 17-05-17 14:42
AUTO1310nm00022.5km.PDF 18-07-30 11:31  V

Selected File Size : ***

Figure 5.8.4-1 Save PDF Screen

If the file with the same name already exists in the save

destination, you will be asked if you want to overwrite it.

JOZI[ENSTA JI9qL]

Touch Yes to overwrite it, or No to not overwrite it.
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5.8.5 Viewing a Report

You can check the contents of the created report files on the
ACCESS Master.

1. Touch PDF Viewer.

2018-Jul-30 11:23

Medium: Internal Memory (10Files 1118MB Free )
Folder: s
File Name Date/Time ¥
[Screencapture] 180728 15:10 | Load
[ADVANCED] 18-07-19 15:31
[selftest] 18-06-29 21:45
[YANA] 18-06-20 20:48
[testsor] 18-06-28 11:19 Sort
[System Volume Information] 18-06-26 11:40
[test] 18-06-15 16:21 New Folder

[r] 09-08-31 16:49

AUTO1310nm0002SIMP.PDF 18-06-15 18:18 Delete

AUTQ1310nm0002.PDF 18-06-15 18:15

More >>

Selected File Size : 27015

Figure 5.8.5-1 Load PDF Screen

2. Touch the file name and touch Load.

PDF Viewer (AUT01310nm0002.PDF) 2018-Jul-30 11:25

Previous

Page
(2/3)

Arrow Key
Scroll

Fit Screen
Width

v

EXxit

Figure 5.8.5-2 PDF Viewer Screen

3. You can change the view as you like by touching the

softkeys.
Next Displays the next page.
Previous Displays the previous page.
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Page Displays the specified page.

Arrow Key Sets the operation mode of the arrow keys.
Scroll ~ Scrolls the displayed report up and down.

Zoom Enlarges or reduces the displayed report.
(_A_J: Enlarges the view.
(_V_): Reduces the view.

Fit Screen  Sets the page-fit mode.
Width  Fits to the page width.
Height Fits to the page height.

JOZI[ENSTA JI9qL]
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Chapter 6 OTDR (Construction)

This chapter explains the OTDR (Construction) mode testing.

6.1  Starting OTDR (Construction)..........cccceccueeernnen. 6-2
6.2 OTDR (Construction) Setup.........cccccvvveveeeeeiennns 6-3
6.2.1 General Settings.........ccceiiviiiiiiniieeens 6-3
6.2.2 Preferences (1-2)......cccccvvveeeeeeiiccinneennnn. 6-4
6.2.3 Preferences (2-2).......ccccccevvviiinieennnn 6-9
6.2.4 Thresholds.......ccccoocviviiiiiiiiieeiee 6-13
6.2.5 AbDOUL ...ceeeviiiiiiec e 6-15
6.3 OTDR (Construction) Setup Screen.................. 6-16
6.3.1 SOftkeyS....coocviiiiiiiii 6-18
6.3.2 Test Parameters Setup..........ccceuvveeeee. 6-19
6.3.3 Template Settings........ccccevvviiieeiiinienn. 6-20
6.4 Connect Fiber Screen..........cccoccevvviieiiiinenne 6-21
6.4.1 Connect Fiber Screen Softkeys............ 6-21
6.5 TestIn Progress Screen .......ccccceevevcvviieeeneennn. 6-22
6.5.1 Softkeys When Test In Progress.......... 6-23
6.5.2 Trace Screen Operation ............c.......... 6-23
6.6 Test Results Screen — OTDR (Construction)....6-24
6.6.1 Softkeys on Test Results Screen ......... 6-25 Q
6.7 OTDR (Construction) Testing ..........ccccovcuveeennne 6-26 Q
6.7.1 Running an OTDR (Construction) Test 6-26 E
6.7.2 Expanding and Contracting the Trace 9
Display ....ccccuviiiieee e 6-28 i
6.7.3 Selecting and Positioning Cursors........ 6-29 E
6.7.4 Setting Loss Mode.........cccceeeeevecinnnnennn. 6-30 gf.
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Chapter 6 OTDR (Construction)

6.1 Starting OTDR (Construction)

The OTDR (Construction) is a function that automatically
performs necessary tests when optical cables are installed. This
function is useful when you need to test many optical fibers inside
the cables and save the test results.

Follow the steps below to start OTDR (Construction) mode
testing.

1. Press Top Menu @

2. Touch OTDR (Construction). You will see the following

screen.
QTER (Construction) Setup 2018-Jul-30 13:01
Base Filename: ah_o.#
Filename: NeatFar15500ther.0001
Test Direction: @ A->B O B->A
Site A: Near
Site B: Far
Other: Other
Wavelengths: Options: Fiber:
1310 Cnnnentinn Check Number of Fibers: 1
1550 DAutumude Start Number: 1
DFile Save Verify
l:‘Macrnhend

Figure 6.1-1 OTDR (Construction) Setup Screen
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6.2 OTDR (Construction) Setup

To set up measurement conditions for OTDR (Construction), press
Setup .

6.2.1 General Settings

Touch General, and you will see the General screen.
For detailed information on the General screen, refer to Section
3.3.1 “General Settings”.

2018-0ct-9 14:50

C—
Local Time 14:50
Time difference from UTG +7.0 Hours
General

Date display Format Year-Month-Day
Auto Launch None Preferences

(1-2)
Color Theme Marine blue
Background color and Trace color White - Red Pref(;rt;l;ces
Language English
Auto Backlight Off None Thresholds
Auto Power Off None
Instrument Power-Save mode High

About

Figure 6.2.1-1 General Screen
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6.2.2

Preferences (1-2)

Touch Preferences (1-2), and you will see the following screen.

Preferences (1-2)

Connection Check

Active Fiber Check

Fiber Length Check

Auto Scale

Event Summary

Trace Overview

Show Internal Launch Fiber
Unit of averaging

Real Time Attenuation
Display Mode After Analysis

Sound of test completion

2018-Dec-6 16:32

Off

Preferences
(1-2)

Off

on

Lower Left

on

Sec

Auto Attenuation
End / Break

Figure 6.2.2-1 Preferences (1-2) Screen

Distance display Units

Select the unit of measurement used to display distance on the
horizontal axis of the Trace graph. This affects Range and
Resolution readings and analysis events incorporating distance.

Connection Check
The Connection Check function confirms whether or not the fiber
is connected correctly to the OTDR measurement port. When set

to On, this function is activated.

Active Fiber Check

The Active Fiber Check performs a “live fiber” check on the
currently attached fiber under test to detect whether the fiber is
carrying traffic before firing any OTDR laser sources.

If no traffic is detected the test proceeds normally.

If traffic is detected a warning message appears on the screen and
the test 1s aborted.
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Fiber Length Check

When Fiber Length Check is set to On, the optical fiber length is
checked to be equal to or shorter than Distance Range before
OTDR test is started. If the optical fiber is longer than Distance
Range, the optical pulse launch interval is automatically adjusted
so that it cannot be affected by the light reflected by the optical
fiber outside the range of Distance Range. In this case, it takes

longer to start the measurement than when Fiber Length Check is

set to Off.

This function is effective in measuring the portion close to the
ACCESS Master when a long-distance optical fiber is connected to
the ACCESS Master. For example, it can check the connection loss
of the dummy fiber connected between the measurement port of
the ACCESS Master and the fiber under test.

Fiber Length —— >
Connector Distance Range ->

[}

\ )
Y
This function eliminates
effects caused by light
reflected here.
v

Figure 6.2.2-2 Processing of When Fiber Length Check is On
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Auto Scale
When set to On, the horizontal scale is set automatically so that

can display a trace from which the noise portion is removed.

60,0

0.0
100
20,0
30.0 e
40.0 |
50,0 |
60.0.
0.1 E 0.2 k|
Auto Scale On / \ Auto Scale Off
0.0 0.0
10,0- 10.0-
20,0- ‘ 20,0
30,0 30,0
b
o Y i w [ !
50.0 Al 50,0 J! mmmm"mm“wm“uw‘“m
60,0 ‘
|

0.25 0.5 0.7 1 kn

Figure 6.2.2-3 Auto Scale function

Event Summary
When set to On with Preferences (2-2) set to Movement, the

analysis results summary is displayed for displaying analysis.

u dB  10.0 dB/div
[ 30, L{L«‘

01 oz 03 0l o5 o6 07 o8 08 1km
A: 0.5179 km 2-Pt Loss JAL: 1310 nm SM I0R : 1.457300 I Event
B: 0.5179km 0.000 CR: 1 km RES: 0.2 m Summary. Off
A->B: 0.0000km | Reflect 14,5895 'pw: 10 ns [HR] AVG : 10 s (16384) '
Analysis
u 4B 10.0 dBtiv
0.
10.
20. 1
2 (L0 S D S
40.0 W
50. W
60. :
0l 0.2 0.3 0.4 05 0.6 0.7 08 0.9  d1km
-
A: 0.5179 km 2-Pt Loss | SUMMARY. 1 E
B: 0.5179 km 0.000 Total Events: 2 Vent
. : - Fiber Length: 0.5180 km .
A>B: 0.0000km | Reflect 14,5898 Total Loss: 2.534d8 Summary. On

Analysis

Figure 6.2.2-4 Summary Display
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Trace Overview
When set to Lower Left or Upper Right, a small overview of the
trace is displayed at the selected position on the Trace graph.

4B 10.0 dB div

IREOEE |

Trace Overview

Figure 6.2.2-5 Trace Overview (Lower Left)

Show Internal Launch Fiber
When set to On, the internal launch fiber is displayed.

Unit of averaging

Set the unit of averaging (the number of times or second).

Real Time Attenuation

The ACCESS Master adjusts the attenuation at the light-receiver
according to the level of the light returned back from the optical
fiber under test. Set the attenuation adjusting method.

e Auto Attenuation

(uorponaysuo))) JA.LO

Real Time attenuation is automatically selected.
e Around selected cursor
Attenuation 1s optimized in real-time to show the backscatter
around the selected (active) cursor.
e Fresnel Measure
Attenuation varies according to received power level. This
setting is suitable to measure reflections in long distance range
however it takes longer time to measure than other options.
Note:
Real-time measurement is unavailable for the OTDR

(Construction) tests.
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Display Mode After Analysis
Set the trace display mode for detected events.
e End/Break

The display mode focuses on the end/break event.
o Full Trace

The full trace is displayed in Display from Origin mode.
e Current

The display mode and cursor positions remain unchanged.

Sound of test completion

Set the period of time to cause the buzzer to sound upon test
completion. When set to Disabled, the buzzer does not sound upon
test completion.

Touching the screen or pressing any key causes the buzzer to stop.

6-8



6.2 OTDR (Construction) Setup

6.2.3

Preferences (2-2)

Touch Preferences (2-2), and you will see the following screen.

Preferences (2-2) 2018-Jul-30 13:02 —

Reflectance Calculation Manual

ORL Calculation Full Trace
Auto Patch-cord Removal Mone,/None

Force Total Loss Off

End Event for ORL Calculation

Preferences
(2-2)

Figure 6.2.3-1 Preferences (2-2) Screen

Marker Mode
Set the mode of operating the markers for detailed measurement
of splice and transmission loss of an optical fiber.
e Movement
Cursors A and B are always displayed. Makers a to d are

displayed depending on the setting for Loss Mode.

Marker Cursor
, v v
30,0/ A [J’\\
32,0 \\( \V
3k 04 Prspasagrn oy
36, 0
bl

0.2 0.4
[+ ol Fa) o] el
Cursor Marker
Figure 6.2.3-2 Cursors and Markers for Movement
e Placement (1-2, 2-4)
Place the markers by moving the cursor. All markers can also

be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.

%
=
—~
Q
o
B
wn
t+
H
o
(e}
=
o
g
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Placement (1-2, 2-4) is suitable to measure fiber loss and
distance and can measure reflection, total return loss, and
splice loss.

e Placement (1-2, 3-4)
Place the markers by moving the cursor. All markers can also
be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
Placement (1-2, 3-4) is suitable to measure distance and loss
between two markers. It can measure reflection and total

return loss but cannot measure splice loss.

Cursor /Marker

0.4 05 06 km

Marker

Figure 6.2.3-3 Cursor and Markers for Placement

Placement (1-2, 2-4)

Distance| Distance

Placement (1-2, 3-4)

‘Distance Distance

Figure 6.2.3-4 Display of Distance and Loss Between Markers

Reflectance Calculation
This is available when Marker Mode is set to Movement. Set the

reflectance calculation method.
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o Off
Reflectance will not be calculated.

e Auto
The reflectance of any event is reported based on the position of
cursor A. The Auto setting is most useful for reflective events
that are not close together or close-in to the OTDR. Refer to
8.1.3.1, “Auto Reflectance Calculation”.

e Manual
When set to Manual, the reported reflectance is based on the
positions of both cursors (A and B). Refer to 8.1.3.2, “Manual

Reflectance Calculation”.

ORL Calculation

This is available when Marker Mode is set to Movement.

e A Cursor
The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the cursor A

position.

e Origin
The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the origin.

o Full Trace
The ORL measurement is calculated from the Origin to the last
data point, and the Incident Power is attained from the origin.

Type of reflective result
This is available when Marker Mode is set to Placement.
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Select one you want to display as a result of reflection
measurement from the following:
e Reflectance
Ratio of reflected power to incident power at reflection point
e Reflection
Difference between peak level at reflection point and
backscattered light level immediately before it (height on trace)

Auto Patch-cord Removal

Set the points of events to treat as patch cords. The set number of
events are recognized as patch cords and are automatically
deleted from the event table.

In an example shown in the following figure, set start point to 1
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and end point to 1.

Patch cord Fiber under test
\ C%() O Patch cord

Event 1 Event2 Event3 Event4

Figure 6.2.3-5 Auto Patch-cord Removal Example

When not using patch cords, set to None/None.

Note:
The Auto Patch-cord Removal settings are reflected to the
measured trace. To make the settings reflected to the trace
loaded from a file, touch in Analyze in the Analysis screen.

Force Total Loss
When set to On, the total loss of the fiber under test is always
displayed.
When set to Off, **.*** ig displayed if the total loss cannot be
calculated.
Note:
** *** is displayed for Questionable End Event even if Force
Total Loss is On.

End Event for ORL Calculation

Set whether to include reflection in Far-End events or not when
calculating the ORL.

When OMIT is selected, the pass/fail evaluation is not performed
on the far-end reflection.

Multimode fiber under test
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For the Option 063, this is available when, on the top menu,

SM/MM is set to MM.
Set to 50/125 pm or 62.5/125 pm, depending on the core diameter
of the fiber under test.

6.2.4 Thresholds

Touch Thresholds softkey, and you will see the following screen.

Thresholds 2020-Aug-19 11:57 [
Auto Detect
Splice Loss 0.05 dB
Reflectance -60.0 dB
Fiber End 3dB /-20.0 dB (ST
Macro Bend 0.3 dB
Preferences
Splitter Loss 1x8 (10.0dB) 1-2)

Pass,/Fail Thresholds
Preferences

Non-Reflective Event Loss(fusion) None (2-2)
Reflective Event Loss{connector,mechanical) None

Reflectance None Threshalds
Fiber Loss (dB,/km) MNone

Total Loss Mone

Splitter Loss None

About

Figure 6.2.4-1 Thresholds Screen

6.2.4.1 Auto Detect

The Auto Detect parameters are thresholds for detecting events.

Splice Loss

Set the mnimum splice loss to display in the event table.
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Reflectance
Set the minimum reflectance. The event analysis table displays

all events with reflectance of this value or less.

Fiber End

Set the minimum loss and minimum reflectance for the far end
event.

The event analysis table displays the events with loss or
reflectance of equal to or greater than its threshold as far end
events.

Macro Bend

Set the threshold for detecting an event as a macrobend. For
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macrobend, refer to 4.10, “Wavelength All Mode”.

Splitter Loss
Set the splitter loss to display as a splitter event in the event
table.

6.2.4.2 Pass/Fail Thresholds

Pass/Fail Thresholds items are thresholds for pass/fail evaluation
of measured values. When set to None, pass/fail evaluation is not

performed.

Non-Reflective Event Loss(fusion)

If the loss of a non-reflective event (for example, fusion splice)
exceeds the threshold, the Loss column of the event table is
displayed in red.

Reflective Event Loss(connector, mechanical)
If the loss of a reflective event (for example, connector and
mechanical splice) exceeds the threshold, the Loss column of the

event table is displayed in red.

Reflectance

If the reflectance of an event is less than the threshold, the Reflect
column of the event table is displayed in red.

When Type of reflective result is set to Reflection in the
Preferences (2-2) screen, if the level difference between events
exceeds the threshold, the Reflect column of the event table is
displayed in red.

Fiber Loss (dB/km)
If the fiber loss of an event exceeds the threshold, the dB/km
column of the event table is displayed in red.

Total Loss

If the total loss of the far-end event exceeds the threshold, the
Cum. Loss column of the event table is displayed in red. If the
event summary is displayed, the total loss of the event summary
1s also displayed in red.

If the total loss is less than the threshold, the Cum. Loss column
of the far-end event in the event table and the total loss of the

event summary are displayed in green.
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Splitter Loss

The Loss column of the event table is displayed in red if the
splitter loss exceeds the sum of the following:

e Splitter Loss for Auto Detect

e Splitter Loss for Pass/Fail Thresholds

For example, if Splitter Loss (1x2) for Auto Detect is 4.1 dB and
Splitter Loss for Pass/Fail Thresholds is 1.0 dB, the loss of 1x2

splitter event exceeding 5.1 dB is evaluated as “fail”.

6.2.5 About
Refer to 3.3.4 “About”.
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6.3 OTDR (Construction) Setup Screen

OTDR (Construction) Setup 2018-Jul-30 13:03 [
Store Files At: S
Base Filename: ab_o.#
Filename: NearFar15500ther.0001
Test Direction: @ A->B O B->A
Site A: Near
Site B: Far
Other: Qther
Wavelengths: Options: Fiber:
1310 Cunnentiun Check Number of Fibers: 1
1550 l:‘Autnrnnde Start Number: 1
l:lFiIe Save Verify

Figure 6.3-1 OTDR (Construction) Setup Screen

Store Files At

Specify a destination folder to store trace files.

Base Filename
Touching the text box allows editing the filename.
The default settings are as below.
When Test Direction is A->B : ab_o#
When Test Direction is B->A: ba_o#
a It is replaced by characters input in the Site A field.
b It isreplaced by characters input in the Site B field.
_ Itisreplaced by numeric characters representing
wavelength.
o Itis replaced by other characters.

It is replaced by fiber number.

Note:
Do not delete the default characters. Otherwise, the base

filename elements may not be displayed correctly.

Filename
The first file to be saved is displayed.
If the filename is longer than 30 characters, it is displayed in red

and the Continue key is disabled.

Test Direction
A->B:  Direction from ACCESS Master located at Site A to the
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far end located at Site B.
B->A: Direction from ACCESS Master located at Site B to the
far end located at Site A.

Base Filename Elements

Specify characters to be used as the base filename.

Site A:  Normally, input the location where ACCESS Master has
performed measurement.

Site B: Normally, input the far end name of the fiber under test.
For example, the city/building name.

Other: Input a common element to be added to the base

filename such as cable ID.

Wavelengths
Select the wavelength for testing.

Options

e Connection Check

Select the checkbox to perform a connection check on the
connected fiber before the measurement starts.

e Automode
Select the checkbox to automatically set the measurement
parameters such as distance range, resolution, and pulse width
according to the fiber under test.

e File Save Verify
Select the checkbox to display the Save screen before the trace
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waveforms of each fiber are saved. This allow you to check the
filename and save location before saving.
e Macrobend
Select the checkbox to measure macrobend.
For the details of macrobend, refer to 4.10.1 “Wavelength All
Test Parameters”.
Macrobend is displayed with M added to the event table loss
value.
Note:
To detect macrobend, it is necessary to test the single mode
fiber with the same parameter setup in the wavelength
including 1310 nm and 1550 nm or 1625 nm. Select Apply to
All Wavelength on the Test Parameters screen (Section
6.3.2).
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6.3.1

Softkeys

Macrobend is not displayed when wavelength of 1310 nm

and 1550 nm or 1625 nm are not selected.

Fiber

o Number of Fibers
Enter the maximum number of fibers for the current test in
this field.

e Start Number
Enter the number of the first fiber to be tested in the Start
Number field.
A four-digit number is given to a filename. Set the start
number so that the total of the start number and the number of
fibers is 9999 or under.

Continue
Starts the test according to the setup performed on the OTDR
(Construction) Setup Screen.

You can start the test also by pressing the button.

Test Parameters
Refer to 6.3.2 “Test Parameters Setup”.

Header
Refer to 3.5.8 “Header”.

Template
Refer to 6.3.3 “Template Settings”.
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6.3.2 Test Parameters Setup
Test Parameters
The following items are displayed per wavelength.

o Range/PW distance Range, Pulse Width, Resolution,
Dead-zone

e Num Avgs Averaging duration or a number of
averaging times

e Apply to All Wavelengths
When selected, the settings are copied to the
other wavelength.

e IOR/BSC Index of reflection, Backscatter coefficient
2018-Jul-30 13:03 [ 100% -7
1310 1550
Range /PW: Range /PW: 0.5 km 3 ns[HR]
Num Avgs: 15 Sec Num Avgs: 15 Sec
OApply to All Wavelengths OApply to All Wavelengths
I0R/BSC: 1.467700 / -78.50 I0R /BSC: 1.468200 / -B1.50
N/A N/A

Figure 6.3.2-1 Test Parameters screen

Touch the field to set the value. Refer to 4.8.2 “Measurement

Parameters” for details.
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Set Defaults
Restores the test parameters to the factory default settings.

Cancel
Discards the changes and closes the Test Parameters screen.

Exit

Saves the changes and closes the Test Parameters screen.
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6.3.3 Template Settings

Template Settings 2018-Jul-30 13:04

Event Determination: @ Template O Merge

Distance: 3.0 %

Absolute Distance: 1.0000 km

Distance Helix Factor Adjustment

o

OSnap to Template End

OSnap to Trace End

Figure 6.3.3-1 Template Settings Screen

For the details of template, refer to 4.9 “Template Mode”.

Template File
Selects a template.
1. Touch the Template File field to display the Load screen.

2. Touch a SOR file to be used as a template.
3. Touch Load.

When touching Clear Template of soft key, the file is cleared and
None is displayed.

The template trace is displayed in pink in the trace graph.

For details of other settings, refer to 4.9.2 “Template Settings”.
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6.4 Connect Fiber Screen

Two boxes are displayed on the Connect Fiber screen.
o Fiber number to connect
e Filename to be saved after measurement

OTDR (Construction) Connect Fiber 2018-Jul-30 13:04

Connect Fiber
1

Files:
NearFar13100ther.0001
NearFar15500ther.0001

Figure 6.4-1 Connect Fiber Screen

6.4.1 Connect Fiber Screen Softkeys
Continue
Starts measurement.
Touch this key after a fiber is connected to the ACCESS Master.
If Connection Check is selected on the OTDR (Construction) Setup

Screen (Figure 6.3-1), the Connection Check screen appears.
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You can start the test also by pressing the button.

Change Fiber
Changes the fiber number.
Edit the fiber number when you re-test the same fiber or skip a

test of specific fiber.

Cancel Test
Cancels the measurement of displayed number and start testing

fiber of next number.

Cancel All Tests
Cancels the measurement of the displayed number and after, and
returns to the OTDR (Construction) Setup Screen (Figure 6.3-1).
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6.5 Test In Progress Screen

The ACCESS Master starts testing the fiber when touching
Continue on the Connect Fiber Screen (Figure 6.4-1).

When Connection Check is selected on the OTDR (Construction)
Setup Screen (Figure 6.3-1), the Connection Check screen is

displayed..

OTDR (Construction) Connection Check 2018-Jul-30 13:04

CGonnection Check Level

Low HIGH

Connection level is GOOD.
Press CONTINUE (or Start) when the best connection is made
to perform a test, or press CANCEL to abort.
Test Will Auto Advance in 2 Seconds.

Figure 6.5-1 Connection Check Screen

For details of Connection Check, refer to 4.5.6 “Connection

Check”.

OTDR (Construction) Press ESC to stop the test... 2018-0ct-10 16:40 9
dB 5.0 dB/div O]

|

—
N
—
) BN E= KA
(] = N
@
2] =
o o

B
2
o

&
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5 75 10 125 15 2b 225 25 275 km

(L]
=)
o

D-@usa | @—@ wsa) 1650 im SM
[4] ----- Distance | = ----- |  --a-- :pR 1 25km
W : 20 ns [HR]
Loss | oeeer | evee- JOR : 1.468200
----- B /km : 5760

Figure 6.5-2 Test In Progress Screen
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[1] Laser On Icon [4] Test results
[2]  Graph control icons [5] Test parameters
[3] Trace graph [6] Softkeys

Laser On Icon

This icon flashes whenever a laser is firing.

Graph control icons
For the details of the icons, refer to 4.5.1 “Trace Graph”.

6.5.1 Softkeys When Test In Progress
Cancel
If touching Cancel, the running measurement is cancelled and the
connected fiber number and file name number increase by one

respectively.
To interrupt the running measurement, press .

Preview

On When the fiber measurement ends, the summary appears on

the analysis screen. See Figure 6.7.1-1.

Off When the fiber measurement ends, the results are saved to a
file automatically and the measurement screen for the next
fiber is displayed.

When the measurements of the specified number of fibers
end, the screen goes back to the OTDR (Construction) Setup
Screen (Figure 6.3-1).
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6.5.2 Trace Screen Operation

For details of waveform screen operations, refer to 4.5 “Trace

Screen”.
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6.6 Test Results Screen — OTDR (Construction)

When Preview is set to On on the Test In Progress screen (Figure
6.5-2), the results of OTDR (Construction) measurement are

displayed.

OTDR (Construction) 2018-0ct-10 16:49
Mo Dist(km Type Loss(dB Reflect(dB dB./km __ Cum. Loss(dB

“lm 0.188 11.416

(6]
— 2 [7]
SUMMARY: : 1550 nm SM
4 Total Events: : 25 km
[ ] Fiher Length: 20.0470 km :  20ns[HR]

Total Loss: 11.416 dB

_ _QRL:_ _ _ _ _ ____ 4640148 _ _ _ _ _____; ________

Analysis

(8] 51

Figure 6.6-1 Test Results screen with Summary Closed

[1] Event table [5] Test parameters

[2] Trace graph [6] Graph control icons

[3] Rotary konb icon [7]  Softkeys

[4] Analysis results [8] Extended Softkeys
Event Table

The events detected by active trace are displayed. For the details
of the displayed items, refer to 4.6.1 “Event Table”.

Graph control icons
For the details of the icons, refer to 4.5.1 “Trace Graph”.
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6.6.1 Softkeys on Test Results Screen

Open Summary
Displays the Summary dialog box.

Accept
Touch Accept when the test results have no problem. The test
results are saved to a file, and the fiber connection screen of the

next number 1s displayed.

Cancel
To discard the test results, touch Cancel. The test results are not
saved to a file. Proceed to the fiber connection screen of the next

number.

Loss Mode

Sets the Loss Mode (loss calculation mode). Available calculation
methods differ depending on Marker Mode of Preferences (2-2)
(Section 6.2.3).

When Marker Mode is Movement, you will see the following dialog

box.

Loss Mode

P |2-PtLoss

2-PtLSA
dB./km Loss
dB./km LSA

2-Pt, dB /km ﬂ
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Figure 6.6.1-1 Loss Mode Dialog Box

When Marker Mode is Placement, switch between 2PA and LSA
by touching this softkey.
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6.7 OTDR (Construction) Testing

This section explains how to execute the OTDR (Construction)

6.7.1

tests.

Running an OTDR (Construction) Test
To run an OTDR (Construction) Test :

1.
2.
3.

Power up the ACCESS Master.
Touch OTDR (Construction) on the Top Menu.

Refer to 6.3 “OTDR (Construction) Setup”, and perform
necessary settings on the OTDR (Construction) Setup

screen.

Input the header information as needed. Touch Header of
softkey. Refer to 3.5.8 “Header” for details.

To set template, touch Template of softkey. Refer to 6.3.3
“Template Settings” for details.

Touch Continue. The Connect Fiber Screen (Figure 6.4-1) is
displayed.

Connect the fiber under test to the ACCESS Master. For
details of ports to connect, refer to 2.4 “Connecting Fiber to a

Measurement Port”.

Note:

8.

Two measurement ports may be required depending on the
option configuration of the ACCESS Master. However, two
different wavelengths cannot be set for measurement.
Only the wavelength of Port 1 can be set for SM fiber, and
only the wavelength of Port 2 for MM fiber.

Touch Continue. Different screens are displayed depending
on the Connection Check setting of Preference (1-2).

e When Connection Check is On, the Connection Check
Screen is displayed (Figure 6.5-1). Touch Continue after
making sure that the connection state is optimal.

e When Connection Check is Off, the Test In Progress
Screen is displayed (Figure 6.5-2).
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To check the fiber waveform and event table of the measured

fiber, touch Preview to turn it On.

When Preview is Off, the measurement results are saved

automatically. Proceed to Step 12.

10. When the analysis after measurement is completed, the
Summary dialog box is displayed. Touch Close to check
waveform.

OTDR (Construction) 2018-Aug-25 13:01

Reflect(dB dB/km ___ Cum. Loss(dB
-58.086 *ok hkk

SUMMARY

_.|End /Fault Distance:  0.5141 km

| Prior Event: 0.0230 km

Total Loss: 1.796 dB
5141 km
1km

SUMMARY: B FAIL | 1310 nm 5M
Total Events: 2 H 10 Km

Fiber Length: 0.5141 km B 20 ns [HR]
Total Loss: 1.796d8 : 1.467700
ORL: 18.852 dB 2 8192

Figure 6.7.1-1 Summary Dialog Box

11. Touch Accept. Trace is saved, then you can proceed to the
test of next wavelength.

12. When File Save Verify is selected on the OTDR
(Construction) Setup Screen (Figure 6.3-1), the Save screen

Q
—
S
=
Q
]
B
@
o
H
S
a
.
S)
g

is displayed.
Check the filename and edit it if necessary. Touch Save Trace
after the editing.

When pressing (ESC ), saving a file is interrupted and the
next fiber connection screen is displayed.
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6.7.2

13.

14.
15.

NeatFari3100ther.0001.S0R

2018-Jul-30 13:11
File Name

Medium: Internal Memory ( 79Files 1119MB Free )
Folder:

File Name Date /Time ¥

[ScreenCapture] 18-07-30 13:11 A
[ADVANCED] 18-07-19 15:31 ——
[selftest] 18-06-20 21:45
[YANA] 18-06-29 20:48
[testsor] 18-06-28 11:19
[System Volume Information] 18-06-26 11:40
[test] 18-06-15 16:21

[rm] 09-08-31 16:49

NearFar15600ther.0001.S0R 18-07-30 13:08 V'

Selected File Size : ***

Figure 6.7.1-2 Save Screen

When the test has been performed for all wavelengths
selected on the OTDR (Construction) Setup Screen, the next
fiber’s connection screen is displayed.

Connect the next fiber under test.

Perform Step 7 through 14 for all the fiber numbers set on
the OTDR (Construction) Setup Screen (Figure 6.3-1).

When the tests of all the fibers finish, the screen goes back to
the OTDR (Construction) Setup Screen (Figure 6.3-1).

Expanding and Contracting the Trace Display

Use the Horizontal/Vertical expand to expand a section of the
trace when:

e Positioning the cursors for a test
e Adjusting the LSA intervals

To expand an area:

1.
2.

Touch @ .

Drag a desired area in the trace graph to expand the view.
You can also expand and contract the view by pressing the
arrow keys.

(> J: Horizontally expands the view with the active

cursor or marker as the center.

(< J: Horizontally contracts the view with the active

cursor or marker as the center.
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(A J: Vertically expands the view.
(_V_J: Vertically contracts the view.

To contract an area:

1. Touch E

2. Touch a point in the trace graph area, and you can contract
the view, which displays the point in the center.
You can also expand and contract the view by pressing the

arrow keys.

To display the entire trace, touch m or press (ESC ).

Note:
If 1s pressed during measurement, the

measurement ends.

6.7.3 Selecting and Positioning Cursors
Setting the Active Cursor
When Marker Mode is Movement, touch A and B.
You can also switch the cursors by using the rotary knob or by

pressing .

To precisely position the cursor

1. Touch @ .

2.  Drag a desired area in the trace graph to expand the view.

You can also expand the view by pressing the arrow keys.

(uorponaysuo))) JA.LO

3.  Turn the rotary knob to move the cursor to the desired
position.
When Marker Mode is Placement, you can switch the cursor
movement speed by pressing the rotary knob. By touching
@ to @, markers are displayed at the cursor positions.
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6.7.4 Setting Loss Mode

You can change the Loss Mode in the OTDR (Construction)
application at the end of a test, providing the Preview is set to On
on the Test in Progress screen.

QTDR (Construction) 2018-Jul-30 13:11
No Dist(km Type Loss(dB Reflect(dB dB /km Cum. Loss(dB

Tt

0.4904 km
D.‘S km

SUMMARY: H 1550 nm SM
Total Events: 8 0.5 km

Fiber Length: 0.4904 km : 3 ns[HR]
Total Loss: CEALLED 8 1.468200
ORL: 17.707 dB 2 13312

Analysis

Figure 6.7.4-1 Test Result Screen

1. Touch Loss Mode to select a loss mode.
When Marker Mode is Movement, you will see the following
dialog box.

Loss Mode

P |2-PtLoss
2-PtLSA

dB /kmn Loss

dB/km LSA

2-Pt, dB /km ﬂ

Figure 6.7.4-2 Loss Mode Dialog Box

When Marker Mode is Placement, switch between 2PA and
LSA by touching this softkey.

2. Touch OK.
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6.8 Working with OTDR Trace Files

If File Save Verify is selected on the OTDR (Construction) Setup

Screen (Figure 6.3-1), the Save screen is displayed when the fiber
test ends.

2018-Jul-30 13:11

File Name
Medium: Internal Memory (79Files 1110MB Free )
Folder:  / Save Trace

File Name Date/Time ¥

[Screencapture] 18-07-30 13:11 A Header
[ADVANCED] 18-07-10 15:31 ——

[selftest] 18-06-20 21:45 Sort
[YANA] 18-06-29 20:48
[testsor] 18-06-28 11:19 New Folder
[System Volume Information] 18-06-26 11:40
[test] 18-06-15 16:21 Delete
[rn] 09-08-31 16:49
NearFar15500ther.0001.50R 18-07-30 13:09 V

Maore »>
Selected File Size : *%*

Figure 6.8-1 Save Screen

For how to save a file, refer to 3.5.7, “Saving File”.

To proceed to the measurement of the next fiber without saving

the waveform file, press .

For how to create a summary of a waveform file, refer to 3.5.9
“Creating summary of waveform file”.
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This chapter explains the Cable Certification testing.
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Chapter 7 Cable Certification

7.1 Starting Cable Certification

The Cable Certification testing is the function that runs
automated testing for judging whether an optical fiber complies
with de jure standards, ISO/IEC or JIS. You can manage the test
progress and results on a created project basis.

The following figure shows the flow of testing.

Create or edit a project that defines the details of
the testing.

e Applicable standards

e  Fiber category

e  Thresholds for pass/fail judgment

e Information to be output to a report (header)

'

[Select a project. ]
)

[Acquire fiber end-face images with the VIP. ]
v

[Connect the fiber to the ACCESS Master. ]
v

[Measure the fiber. ]
v

[Check the analysis results. ]
I

[Create a report. \ ]

Figure 7.1-1 Flow of Cable Certification Testing

For applicable standards, see Table 7.3.2-2 and Table 7.3.2-3.




7.1 Starting Cable Certification

Follow the procedure below to start the Cable Certification
testing.

1. Press Top Menu @

2. Touch Cable Certification. If the Cable Certification testing
has been run in the past, the project used by the last Cable

Certification testing is displayed.

Cable Certification 2020-Jun-2 14:04 =28
Project ProjectChannelFG_AUTO
Tests performed 4/4 Project
Create
QTDR
[Applicable Standards 150 /1EC 11801-3:2017 Project
Edit
Fiber Category om3
Cahle ID Project
Location A Duplicate
Location B
Project
Wavelength 1310 /1550 nm Delete
vIP
Applicable Standards S
Test Profile
PRI AR Test/Result

Figure 7.1-2 Cable Certification Screen (Default)

~
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7.2 Cable Certification Setup

To set up measurement conditions for Cable Certification, press
Setup .

7.21 General Settings

Touch General, and you will see the General screen.
For detailed information on the General screen, refer to Section
3.3.1 “General Settings”.

2020-May-26 14:53 g8

Local Time
Time difference from UTC

Date display Format

14:53

+9.0 Hours

Year-Month-Day

Auto Launch None

Color Theme Marine blue
Background color and Trace colot white - Red
Language English
Auto Backlight Off Mone

Auto Power Off None
Instrument Power-Save mode High

Figure 7.2.1-1

General Screen

General

;




7.2 Cable Certification Setup

7.2.2 Preferences (1-2)

Touch Preferences (1-2), and you will see the following screen.

Preferences (1-2) 2020-Jun-17 11:32 []
Connection Check Off
Active Fiber Check on General
Fiber Length Check on
Preferences
Event Summar on
¥ (1-2)
Trace Overview Off
Preferences
Show Internal Launch Fiber Off (2-2)
Real Time Attenuation Auto Attenuation
Display Mode After Analysis End / Break
Sound of test completion Disabled
Ahout

Figure 7.2.2-1 Preferences (1-2) Screen

Distance display Units

Select the unit of measurement used to display distance on the

horizontal axis of the Trace graph. This affects Range and

~

Resolution readings and analysis events incorporating distance.

Connection Check

The Connection Check function confirms whether or not the fiber
1s connected correctly to the OTDR measurement port. When set
to On, this function is activated.

Active Fiber Check
The Active Fiber Check performs a “live fiber” check on the
currently attached fiber under test to detect whether the fiber is

UOTJBOTJTIO)) S[qB)

carrying traffic before firing any OTDR laser sources.

If no traffic is detected the test proceeds normally.

If traffic is detected a warning message appears on the screen and
the test 1s aborted.
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Fiber Length Check

When Fiber Length Check is set to On, the optical fiber length is
checked to be equal to or shorter than Distance Range before
OTDR test is started. If the optical fiber is longer than Distance
Range, the optical pulse launch interval is automatically adjusted
so that it cannot be affected by the light reflected by the optical
fiber outside the range of Distance Range. In this case, it takes

longer to start the measurement than when Fiber Length Check is

set to Off.

This function is effective in measuring the portion close to the
ACCESS Master when a long-distance optical fiber is connected to
the ACCESS Master. For example, it can check the connection loss
of the dummy fiber connected between the measurement port of
the ACCESS Master and the fiber under test.

Fiber Length ———— >
ConnectO\ Distance Range —>

[}

\ )
Y
This function eliminates
effects caused by light
reflected here.
v

Figure 7.2.2-2 Processing of When Fiber Length Check is On




7.2 Cable Certification Setup

Auto Scale
When set to On, the horizontal scale is set automatically so that

E can display a trace from which the noise portion is removed.

0.0
10.0
20.0
30.0 e e
40.0 |
500
60.0
01 E 0.2 o |
Auto Scale On / \ Auto Scale Off
0.0 0.0
10.0 10.0
20,0 ‘ 20.0
e B
50.0 J! M ulu\uluﬂm 50,0
60.0 60,0
0.2 0.4 kn | 0.25 05 0.7 Lk

Figure 7.2.2-3 Auto Scale function

Event Summary
When set to On with Preferences (2-2) set to Movement, the

analysis results summary is displayed for displaying analysis.

u dB  10.0 dB/div

N

’— 0.0 :

10.0 : O
m 200 i i : )
el =00 e : o

40.0 : —_—
50.0 : o
o 0.05 01 015 02 " 0.25 km @)
@
A: 0.0873km 2-Pt Loss ] VL : 4650 nim SM IOR : 1.468200 I Event :_‘5'_
B: 01819 km 1,991 DR: 0.5 km RES: 0.1m . e
A>B: 0.0946km | Reflect 57.062 IPW: 3 ns[HR] AVG : 16 s (12288) Summary' Off E?
V)
t
=K
(]
ﬂ dB  10.0 dB/div (=]
0,
10.0
20,
NS00 k— i il
40,
50,
o " o5 01 016 02 " 0.25 km
A: 00873 km 2-PtLoss _Tnt:E\;\ts:_ = _5 |
B: 0.1819 km 1.991 Fiber Length: 0.3922 km Event
A>B: 00946km | Reficct 57,062 Total Loss: 063648 Summary: On

Figure 7.2.2-4 Summary Display
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Trace Overview
When set to Lower Left or Upper Right, a small overview of the
trace is displayed at the selected position on the Trace graph.

Trace Overview
dB 10.0 dB /div  Hotiz Shift = 0 km, Yert Shift = 0.173 dB \ x@

ﬂm

o B =
: : : : 1.3988 km
T T 1
00 1 11 12 13 14 15 16 17 18 19km

Figure 7.2.2-5 Trace Overview (Lower Left)

Show Internal Launch Fiber
When set to On, the internal launch fiber is displayed.

Unit of averaging

Displays the unit of averaging (the number of times or second) set
in the Test Parameters Screen shown in Figure 7.3.3-1 when the
project is created.

Real Time Attenuation

This is not used in Cable Certification testing.

Display Mode After Analysis
Set the trace display mode for detected events.
o End/Break
The display mode focuses on the end/break event.
o Full Trace
The full trace is displayed in Display from Origin mode.
e Current

The display mode and cursor positions remain unchanged.

Sound of test completion

Set the period of time to cause the buzzer to sound upon test
completion. When set to Disabled, the buzzer does not sound upon
test completion.

Touching the screen or pressing any key causes the buzzer to stop.
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7.2.3 Preferences (2-2)

Touch Preferences (2-2), and you will see the following screen.

Preferences (2-2) 2020-Jun-17 19:22 -_
Reflectance Calculation Auto
ORL Calculation Full Trace
General
Auto Patch-cord Removal 1/1
Force Total Loss Off Preferences
(1-2)
Fiber Yisualizer Preferences
2-2
Event Icon Movement Left to Right (z-2)
Event Table Span Calculation dB /km
A-B Span Analysis Off
Bi-Directional Correlation 2.000 %
About

Figure 7.2.3-1 Preferences (2-2) Screen

Marker Mode

Set the mode of operating the markers for detailed measurement

of splice and transmission loss of an optical fiber.
e Movement

~

Cursors A and B are always displayed. Makers a to d are
displayed depending on the setting for Loss Mode.

Mairker Cursor g?

2,01 ; g
20.04 I\ f’\\ e
=l

32,01 \\( \\ §§
34,04 PR st ,QS)"
%.01 . S

0.2 0.4
[+ 1 5 e
Cursor Marker
Figure 7.2.3-2 Cursors and Markers for Movement
e Placement (1-2, 2-4)
Place the markers by moving the cursor. All markers can also

be cleared. As each cursor is independent of markers, you can

also zoom any portion not specified by markers.
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Placement (1-2, 2-4) is suitable to measure fiber loss and
distance and can measure reflection, total return loss, and
splice loss.

e Placement (1-2, 3-4)
Place the markers by moving the cursor. All markers can also
be cleared. As each cursor is independent of markers, you can
also zoom any portion not specified by markers.
Placement (1-2, 3-4) is suitable to measure distance and loss
between two markers. It can measure reflection and total

return loss but cannot measure splice loss.

Cursor /Marker

0.4 05 06 km

Marker

Figure 7.2.3-3 Cursor and Markers for Placement

Placement (1-2, 2-4)

Distance| Distance

Placement (1-2, 3-4)

‘Distance Distance

Figure 7.2.3-4 Display of Distance and Loss Between Markers

Reflectance Calculation
This is available when Marker Mode is set to Movement. Set the

reflectance calculation method.
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o Off
Reflectance will not be calculated.

e Auto
The reflectance of any event is reported based on the position of
cursor A. The Auto setting is most useful for reflective events
that are not close together or close-in to the OTDR. Refer to
8.1.3.1, “Auto Reflectance Calculation”.

e Manual
When set to Manual, the reported reflectance is based on the
positions of both cursors (A and B). Refer to 8.1.3.2, “Manual
Reflectance Calculation”.

ORL Calculation

This is available when Marker Mode is set to Movement.

e A Cursor
The ORL measurement is calculated from the cursor A to the
cursor B, but the Incident Power is attained from the cursor A
position.

e Origin

The ORL measurement is calculated from the cursor A to the

N

cursor B, but the Incident Power is attained from the origin.
o Full Trace
The ORL measurement is calculated from the Origin to the last

data point, and the Incident Power is attained from the origin.

Type of reflective result

This is available when Marker Mode is set to Placement.
Select one you want to display as a result of reflection
measurement from the following:

UOTJBOTJTIO)) S[qB)

e Reflectance
Ratio of reflected power to incident power at reflection point

e Reflection
Difference between peak level at reflection point and
backscattered light level immediately before it (height on trace)
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Auto Patch-cord Removal

Set the points of events to treat as patch cords. The set number of
events is recognized as patch cords and is automatically deleted
from the event table.

In an example shown in the following figure, set start point to 1
and end point to 1.

Patch cord Fiber under test
2 00O

Event 1 Event2 Event3 Event4

Figure 7.2.3-5 Auto Patch-cord Removal Example

The Auto Patch-cord Removal setting is linked to the Launch

Fiber and Receive Fiber settings in the Project Create screen.

Force Total Loss

When set to On, the total loss of the fiber under test is always
displayed.

When set to Off, **.*** ig displayed if the total loss cannot be
calculated.

End Event for ORL Calculation
This is fixed to OMIT in Cable Certification testing.

Multimode fiber under test

For the Option 063, this is available when the SM/MM softkey is
set to MM.

Set to 50/125 pm or 62.5/125 pm, depending on the core diameter
of the fiber under test.
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When, in 7.3.2, “Project Create”, Fiber Category is set to OM1 or
OM2, this is automatically set to 62.5/125 pm, and when set to
OM3 to OM5, 50/125 um.

Event lcon Movement

Set the direction of the event to be selected by turning the rotary
knob or touching the arrow switches < and > on the left and
right of the trace event.

Event Table Span Calculation
Selects whether to display the span length or transmission loss
(dB/km) for the results.

dB/km

ETYCILE 0.311 [

f———==

No Dist(km) Type Loss(dB) __ Reflect(dB 1dB/km | Cum. Loss(dB
2.2547Kkm FiberEnd  -10.634S 0.792
_____ N

Reflect (dB)] Span (km)
Span Length -10.6345 | 2.2517 ,:

~

fm—————
T
1

No Dist(km) Type Loss(dE) Reflect(dB)
1 2.2517km Fiber End  -10.6345 226i7km  0.792

Figure 7.2.3-6 Display of Event Table Span Calculation

A-B Span Analysis

e On
Calculates the cumulative loss and ORL between Markers A
and B.
Events outside the interval between Markers A and B are not

UOTJBOTJTIO)) S[qB)

evaluated on a pass/fail basis.
e Off

Calculates the cumulative loss and ORL from the entire trace.

Auto Test Mode

Select a test mode when the Auto Test check box is selected in the
Project Create Screen. This is fixed to Standard in Cable
Certification testing.
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Bi-Directional Correlation
Enter the value to define the range for detecting the same event
on Overlay trace in reversed direction. The detection range is
obtained using the following formula:
Rst Range for detecting the same
R, event

Rg = Dg X 100 Dz Fiber End event distance of
Primary trace

Ra: Bi-Directional Correlation

Example:
Fiber End event distance of Primary trace: 50 km
Bi-Directional Correction: 4%
Distance of the event on Primary trace: 12.5 km

The distance range detecting the event on Overlay trace: 11.5
to 13.5 km

7.2.4 About
Refer to 3.3.4 “About”.

7-14



7.3  Cable Certification Screen

7.3 Cable Certification Screen

In the Cable Certification screen, select a project and operator.

You can also create a new project.

Cable Certification 2020-Jun-2 16:05 g8
Operator Tom
Tests performed 0,48 Project
Create
OTDR
Applicable Standards 1S0/IEC 11801-3:2017 OF-2000 Project
Edit
Fiber Category oM3
Cable ID SM_10G_FC Project
Location A Tokyo Duplicate
Location B Shinjuku
Project
Wavelength 1310 /1550 nm Delete
vIP
Applicable Standards |EC 61300-3-35 ed2.0 =R
Test Profile SM UPC >45
Probe Model 545VIP Test /Result

Figure 7.3-1 Cable Certification Screen

Project

Touch the field and select a project you want to use. The settings

~

for the selected project are displayed.

Operator
Touch the field to select the name of the operator.

UOTJBOTJTIO)) S[qB)

7-15



Chapter 7 Cable Certification

7.3.1 Softkeys

N
>
N,
L
N
>

Figure 7.3.1-1 Softkeys in the Cable Certification Screen

Project Create
Creates a new project. Refer to 7.3.2 “Project Create”.

Project Edit
Edits some parameters for the project. Refer to 7.3.7 “Project
Edit”.

Project Duplicate
Duplicates the displayed project to edit it to create a new project.

Project Delete
Deletes the displayed project.
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7.3  Cable Certification Screen

Operator Manage

Opens the Operator Manage screen where you can edit the

operator list shown in “Figure 7.3-1 Cable Certification Screen”.
Refer to 7.3.8 “Operator Manage”.

Test/Result

Starts the Cable Certification testing and display the test results.
Refer to 7.3.9 “Test/Result”.

7.3.2 Project Create

Project Create

2020-Jun-2 14:04

L

Project

Fiher Category
Cable ID
Location A

Location B

Fiber Test Location OTDR Test
Number of Fibers 1 OTDR A B 1310 nm
Start Number 1 VIP A EI 1550 nm
Launch Fiber 1 CUntinuuus Test Autn Test
Receive Fiher 1 File Save Verify l:‘macruhend
Figure 7.3.2-1 Project Create Screen
Project

Set the project name of up to 30 characters.

If a project with the same name already exists, an error message

1s displayed.

Applicable Standards

Select one from the standards below. If you select Manual, you can

edit the thresholds. Table 7.3.2-2 and Table 7.3.2-3 list the

parameters by standard.

Manual

ISO/IEC 11801-3:2017

ISO/IEC 11801-3:2017 OF-300
ISO/TEC 11801-3:2017 OF-500
ISO/IEC 11801-3:2017 OF-2000
ISO/TEC 14763-3:2014/Amd 1:2018

7-17
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ISO/IEC 14763-3:2014/Amd 1:2018 Permanent Link
JIS X5150:2016

JIS X5150:2016 OF-300

JIS X5150:2016 OF-500

JIS X5150:2016 OF-2000

JIS X5151:2018

JIS X5151:2018 Permanent Link

Fiber Category
Select the fiber category.

Table 7.3.2-1 Available Fiber Categories

Standard Fiber Category

ISO/TEC OMs3, OM4, OM5, OS1a, OS2

JIS OM1, OM2, OM3, OM4, OS1 OS2

Note:
OM1 to OMS5 are available only when MM is selected on the
top menu of the Option 063, and OS1a, OS1, and OS2 are

available only when SM is selected.

Cable ID

Enter the identification number or name of the measured cable.

Location A
Enter the name of the location where the measurement started.

Location B

Enter the name of the location where the measurement ended.

Test Location
Select the check boxes for the locations that are subject to optical
pulse testing (OTDR) and observation using VIP (VIP).

If the optical pulse testing is performed at both Location A and
Location B, Bi-Directional analysis is automatically performed,

and the pass/fail judgment is made based on the analysis result.
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OTDR Test

e Wavelength
Select the check boxes for the wavelengths to be used for
measurement.

e Auto Test
Selecting this automatically sets the measurement parameters
such as distance range, resolution, and pulse width according
to the fiber under test.

e Macrobend
Select this to measure macro bend.
For macro bend, refer to 4.10.1 “Wavelength All Test
Parameters”.
In the event table, each macrobend is indicated by m
following the loss value.

Fiber

e Number of Fibers
Sets the number of fibers under test. Measurement is repeated
the number of times set here.

e Start Number
Sets a number from which to start numbering fibers.

o Launch Fiber
Sets the number of patch cords connected between the ACCESS
Master and the fiber under test. The connected patch cords are

N

considered to be dummy fibers and excluded from pass/fail
evaluation.
This is linked to the Auto Patch-cord Removal setting in the
Preferences (2-2) screen.

e Receive Fiber

UOTJBOTJTIO)) S[qB)

Sets the number of patch cords connected to the far end of the
fiber under test. The connected patch cords are considered to be
dummy fibers and excluded from pass/fail evaluation.

This is linked to the Auto Patch-cord Removal setting in the
Preferences (2-2) screen.

Options

e Continuous Test
Selecting this allows you to perform OTDR or VIP
measurement successively while changing fibers, without

returning to the list screen for each measurement.
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e File Save Verify
When selected, the Test/Result screen is displayed even if the
measurement results are “Pass”, and you can check and save

the results before saving traces for fibers.

Table 7.3.2-2 ISO/IEC Standards

2 | E | g, 5 _f N
= — X
© | £ |Be@m 8@ E £ |B_ 8¢l
2 o 929 (o Slow 6| ® £ =0 E|lS =
Standard S S 5= 28 25837 B o g Jx|-m
(8] @ CE 59 o5 9 € b [T « M T 2
= - g o-dgo- s & ><-| oo |8~
7] - c > | x @ 5 7} © L2 <= | O
k- g cw = Ex x | i =
ir = Z (] (]
[T 14 14
ISO/IEC OSla A B iB B 1310, | 1.0 *2
-3: ny |0.3 0.75 0.75 -
11801-3:2017 0S2 1550 | 0.4
OM3, 850 3.5
OM4 1300 |1.5
Any [0.3dB|0.5dB|0.75dB| -
OM5 850 3.0
1300 | 1.5
ISO/MEC OSla 1310, |1.0 1.8
11801-3:2017
OF-300 082 1550 | 0.4 1.62
OMs, 850 3.5 2.55
300 - - - -
OM4 1300 | 1.5 1.95
OM5 850 3.0 2.4
1300 | 1.5 1.95
ISO/IEC OSla 1310, | 1.0 2.0
11801-3:2017
OF-500 08s2 1550 | 0.4 1.7
OMs, 850 3.5 3.25
500 - - - -
OM4 1300 | 1.5 2.25
OM5 850 3.0 3.0
1300 | 1.5 2.25

*1:  Fiber Loss is not subject to pass/fail evaluation. At Pass/Fail
Thresholds, None is displayed for Fiber Loss.

*2:  This is calculated from the length of the fiber under test.
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Table 7.3.2-2 ISO/IEC Standards (Cont’d)

> | E 2,8 B o | |5
] =] - ] *
> £ |Belm dm E & | B w o~ 3
| P |2J|eg s & |5E|SE da
Standard g @ EE '53 3_53 2 9 < £ :n 3|52
= o |0 ‘®lQ (3} = > | 0o T | =
(7] = c > |0 7] 14 ) © o <=| o
2 2 ow |& X - = ic -
™ = Z [] []
L 14 (14
ISO/IEC OSla 1310, | 1.0 3.5
11801-3:2017
OF-2000 0s2 1550 | 0.4 2.3
OMS3, 850 | 3.5 8.5
2000 - - _ _
OM4 1300 | 1.5 4.5
OM5 850 | 3.0 7.5
1300 | 1.5 4.5
ISO/IEC OSla N 0.3 4B 0,75 48l0.75 4B 1310, | 1.0 *2
14763-3:2014 ny |O. . . -
/Amd 1:2018 | 952 15650 | 0.4
OM3, 850 | 3.5
OM4 1300 | 1.5
Any |0.3dB|0.5dB|0.75dB| - 7
OM5 850 | 3.0
1300 | 1.5
ISO/IEC OSla A 1310, | 1.0 *2 S
14763-3:2014 ny o
/Amd 1:2018 | 952 1550 | 0.4 &
Permanent | OMS, 850 |35 @
Link - -~ - - =t
OM4 1300 | 1.5 =k
Any o
OM5 850 | 3.0 o
=K
1300 | 1.5 =
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Table 7.3.2-3 JIS Standards

> B o |E £
~ 20 Q —~ QO — [/} = by
© | £ |Sela 92 E & |B_|az|8
3 =) 925 (o2 Elpgv 6 c —~| 8 E 9 =
Standard s S S 288587 g |LE| Qx| Jo
(&) o QE |59 o559 < b o < « 0 T O
- -l x (7} [$] =1 [$) - © - > [ o] -
5|03 sci@ 22 ¢ 3 |8 |£%|R
2 = ic
[ E z & ©
- 051 A 0.3 dB [0.75 dB0.75 dB| 35 aB | - [0 -
: ny . .
X5150:2016 0S2 1550 0.4
OM1 to 850 3.5
Any |0.3dB|0.5dB|0.75 dB| 20 dB
OM4 1300 | 1.5
JIS 0S1 1310, | 1.0 1.8
X5150:2016
OF-300 0S2 300 ~ ~ ~ ~ 1550 | 0.4 1.62
OM1 to 850 3.5 2.55
OM4 1300 | 1.5 1.95
JIS 0S1 1310, | 1.0 2.0
X5150:2016
OF-500 0S2 500 ~ ~ ~ ~ 1550 0.4 1.7
OM1 to 850 3.5 3.25
OM4 1300 1.5 2.25
JIS 0S1 1310, | 1.0 3.5
X5150:2016
0S2 1550 0.4 2.3
OF-2000 2000 | — _ _ _
OM1 to 850 3.5 8.5
OM4 1300 | 1.5 4.5
JIS 0S1 A 4B 4B 4B 1310, | 1.0 *2
: ny |0.3 0.75 0.75 —
X5151:2018 [ g 1550 | 0.4
OM1 to 850 3.5
Any |0.3dB|0.5dB|0.75dB| -
OM4 1300 | 1.5
JIS 0S1 A 1310, | 1.0 *2
: ny - - - -
%5151 2018 0S2 1550 0.4
ermanent
Link OM1 to 850 3.5
Any - - - -
0S1 1310, | 1.5
*1:  Fiber Loss is not subject to pass/fail evaluation. At Pass/Fail
Thresholds, None is displayed for Fiber Loss.
*2:  This is calculated from the length of the fiber under test.
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7.3  Cable Certification Screen

Attenuation Measurement Method

e Channel Attenuation
The range where the attenuation is measured (channel under
test) is shown in the next figure. Equipment cords have been
connected to both ends of the optical fiber and the channel loss
excludes the connector losses located at the connection of the
equipment cord and the test cord. The channel attenuation is

measured by 2-Pt of Loss mode.

Launch test cord EqL:i_r_)xr;eﬂricord O O Equn)entcord
il e I~

f—@ ’ Channel under test ’

A
Y

3 Tail test
( @%j? cord
4
i=J

=
‘ o]
@
o
®
[o]]
(o]}
o]
]}
|
=

Channel length

A
Y

N

Channel attenuation

|

T A

Figure 7.3.2-2 Channel Attenuation
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e Permanent Link Attenuation
The range where the attenuation is measured (permanent link
under test) is shown in the next figure. The permanent link
includes the connector losses located at connecting point of the
optical fiber and the test fiber. The permanent link attenuation
is measured by 2-Pt LSA of Loss mode.

Launch test <>rd O O Tail test cord
/
ﬂ

.
|
!

Permanent link under test

5
>

Permanent link length

A
)

Permanent link
attenuation

e
1

Figure 7.3.2-3 Permanent Link Attenuation
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7.3  Cable Certification Screen

7.3.3

Test Parameters

To view the following parameters for each wavelength, touch the
Test Parameters softkey.

e Range/PW distance Range, Pulse Width, Resolution,
Dead-zone

e Num Avgs Averaging duration or a number of
averaging times

o Apply to All Wavelengths
When selected, the settings are copied to the
other wavelength.

e JOR/BSC Index of reflection, Backscatter coefficient

1310 1550

Range./PW: 0.5 km./3 ns[HR] Range./PW: 0.5 km,/3 ns[HR]

Num Avgs: 15 Sec Num Avgs: 15 Sec

OApply to All Wavelengths O Apply to All Wavelengths

I0R /BSC: 1.467700 /-78.50 IOR/BSC:
N/A N/A

N

Figure 7.3.3-1 Test Parameters Screen

Touch the field to set the value. Refer to 4.8.2 “Measurement
Parameters” for details. When the Auto Test check box is selected
at OTDR Test in the Project Create Screen, only the IOR/BSC can
be set. When the Test Parameters screen is displayed from the
Project Edit screen, only IOR/BSC can be set.

UOTJBOTJTIO)) S[qB)

Set Defaults

Restores the test parameters to the factory default settings.

Unit of Average

Set the unit of averaging (the number of times or second). When
the Auto Test check box is selected at OTDR Test in the Project
Create Screen, this is fixed to Sec.
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Cancel
Discards the changes and closes the Test Parameters screen.

Exit

Saves the changes and closes the Test Parameters screen.

7.3.4 VIP Test Settings
To configure VIP test settings, touch the VIP Settings softkey.

VIP Test Settings 2020-May-26 14.55 as
e ]
Tip Type FEPT-U25M
Test Profile SM UPC »45 (IEC 61300-3-35)

Figure 7.3.4-1  VIP Test Settings Screen

For details of settings, refer to 11.2.2, “VIP Test Settings”.
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7.3  Cable Certification Screen

7.3.5 Thresholds

Touch Thresholds softkey, and you will see the following screen.
Depending on which (Manual or others) is selected for Applicable
Standards, the displayed items are different.

7.3.5.1 Auto Detect

When Auto Detect is displayed on the Threshold softkey, set the
thresholds for event detection.

2020-Aug-19 11:68

Auto Detect

Splice Loss 0.05 dB

Reflectance -60.0 dB

Fiber End 3dB /-20.0 dB
Macro Bend 0.3 dB
Splitter Loss 1x8 (10.0 dB)

Thresholds
Auto Detect

Cancel

Exit

~

Figure 7.3.5.1-1 Thresholds Screen (Auto Detect, Applicable
Standards: Manual)

Splice Loss

Set the minimum splice loss to display in the event table.

Reflectance

Set the minimum reflectance. The event analysis table displays

UOTJBOTJTIO)) S[qB)

all events with reflectance of this value or less.

Fiber End

Set the minimum loss and minimum reflectance for the far end
event.

The event analysis table displays the events with loss or
reflectance of equal to or greater than its threshold as far end

events.

Macro Bend

Set the threshold for detecting an event as a macrobend. For
macrobend, refer to 4.10, “Wavelength All Mode”.
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Splitter Loss

This is displayed when Manual is selected for Applicable

Standards. Set the splitter loss to display as a splitter event in the

event table.

7.3.5.2 Pass/Fail Thresholds

When Pass/Fail is displayed on the Thresholds softkey, set the
thresholds for bases for pass/fail evaluation. The items that can be

set are different depending on the standard selected in the Project

Create screen.

Thresholds

Pass,/Fail Thresholds

Reflective Event Loss(connector,mechanical)
Reflectance

Fiber Loss (dB./km)

Total Loss

Splitter Loss

ORL

2020-Jun-111:35 @8

Non-Reflective Event Loss(fusion) 0.20 4B

0.50 dB
-35.0 dB
1.00 dB/km
3.0dB
None

None

Figure 7.3.5.2-1 Thresholds Screen (Pass/Fail Thresholds,
Applicable Standards: Manual)

2020-Jun-18 18:40

Pass,/Fail Thresholds
Number Of Gonnectors

Number Of Splices

Non-Reflective Event Loss{fusion)

Reflective Event Loss(Reference connector)
Reflective Event Loss{connector,mechanical)
Reflectance

Fiber Loss (dB,/km)

Total Loss

0.76 dB

0.75 dB

None

None

o kR

Figure 7.3.5.2-2 Thresholds Screen (Pass/Fail Thresholds,
Applicable Standards: ISO/IEC 11801-3:2017)
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7.3  Cable Certification Screen

Non-Reflective Event Loss(fusion)

If the loss of a non-reflective event (for example, fusion splice)
exceeds the threshold, the Loss column of the event table is
displayed in red.

Reflective Event Loss(Reference connector)
If the loss of a reference connector (connector between patch cord
and fiber under test) exceeds the threshold, the Loss column of the

event table is displayed in red.

Reflective Event Loss(connector, mechanical)

If the loss of a reflective event (for example, connector and
mechanical splice) exceeds the threshold, the Loss column of the
event table is displayed in red.

Reflectance

If the reflectance of an event is less than the threshold, the Reflect
column of the event table is displayed in red.

When Type of reflective result is set to Reflection in the
Preferences (2-2) screen, if the level difference between events
exceeds the threshold, the Reflect column of the event table is
displayed in red.

~

Fiber Loss (dB/km)
If the fiber loss of an event exceeds the threshold, the dB/km

column of the event table is displayed in red.

Total Loss
If the total loss of the far-end event exceeds the threshold, the
Cum. Loss column of the event table is displayed in red. If the

UOTJBOLJTIO)) S[qB)

event summary is displayed, the total loss of the event summary
is also displayed in red. The Total Loss value of Fiber Visualizer is
displayed in red.

If the total loss is less than the threshold, the Cum. Loss column
of the far-end event in the event table and the total loss of the

event summary and Fiber Visualizer are displayed in green..

When Manual is not selected for Applicable Standards, the Total
Loss threshold is automatically calculated from the number of

connectors and splices.
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Splitter Loss

The Loss column of the event table is displayed in red if the
splitter loss exceeds the sum of the following:

e Splitter Loss for Auto Detect (Figure 7.3.5.1-1)

e Splitter Loss for Pass/Fail Thresholds (Figure 7.3.5.2-1)

For example, if Splitter Loss (1x2) for Auto Detect is 4.1 dB and
Splitter Loss for Pass/Fail Thresholds is 1.0 dB, the loss of 1x2
splitter event exceeding 5.1 dB is evaluated as “fail”.

ORL
If the ORL exceeds the set value, the ORL column of the event
table is displayed in red.

Number Of Connections

Sets the number of connections included in the fiber-under-test
system. When patch cords are connected as shown in Figure
7.2.3-5, set 2. The number of connectors is used to calculate the
Total Loss threshold.

Number Of Splices
Sets the number of splices included in the fiber-under-test system.

The number of splices is used to calculate the Total Loss
threshold.

Fiber Length
If the measured fiber length is longer than the set value, it is
displayed in red and is judged to fail.

2020-Jun-119:53 g8 []

m : PW: 10 ns [HR] H AVG : 10 5(16384)

i Events: 2

(km)

(dB)

Figure 7.3.5.2-3 When Fiber Length is Judged to Fail
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7.3  Cable Certification Screen

7.3.6 Header

Touching Header allows you to edit the items of the file header
contained in the measurement results file (sor).

2020-Jun-216:06 @8

File Header

cable ID SM_10G_FC
Fiber ID <AUTO>
Sequence Number 1

Cable Code

Start Location(A) Tokyo
Terminal Location(B) Shinjuku
Direction A->B

Operator Tom

Comment

Figure 7.3.6-1 Headers screen

The items of the file header are output to the report except for

Data Flag, Sequence Number, Cable Code, Direction, and

N

Comment. The following items are displayed with the text entered
in the Project Create Screen.
e Cable ID

e Start Location(A) g
e Terminate Location(B) o
&
Data Flag E".}
Select data flag of waveforms. §
[BC(built)]: Waveforms measured when laying a cable E;'-
[RC(repair)l:  Waveforms measured when repairing a cable P
[OT(other)]: Waveforms other than above
Fiber ID

Enter the identification number or name of the fiber under test.

Note:
If Fiber ID is set to <AUTO>, the same numbers as the
serial numbers will be set automatically.

Sequence Number

Displays the fiber number of the measured fiber.
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Cable Code
Enter the cable code of the fiber under test.

Comment

Enter comments regarding the fiber under test.

7.3.7 Project Edit

Project SAMPLE_MANUAL

Fiber Category 051a

Cable ID SM_10G_FC

Location A Tokyo

Location B Shinjuku

Fiber Test Location OTDR Test
Mumber of Fibers 12 OTDR A EI 1310 nm
Start Number 1 VIP A E 1550 nm
Launch Fiber 1 cnntinunus Test Autu Test
Receive Fiber 1 File Save Verify |:|Manrnhenﬂ

Figure 7.3.7-1 Project Edit Screen

In the Project Edit screen, the following items can be edited. For
explanation of each of them, refer to 7.3.2, “Project Create”.

Applicable Standards
Fiber Category
Continuous Test

File Save Verify
Launch Fiber
Receive Fiber

Test Parameters

VIP Settings
Thresholds

Header
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7.3  Cable Certification Screen

7.3.8 Operator Manage

Operator Manage 2020-Jun-2 14:04 =28

Operator A

Figure 7.3.8-1 Operator Manage Screen

In the Operator Manage screen, you can edit the operator list
shown in “Figure 7.3-1 Cable Certification Screen”. The list can

have up to 30 registrations.

You cannot register an operator with the same name already

~

registered to the list.

Add
Adds an operator to the list.

Rename

Renames the selected operator.

Delete

UOTJBOTJTIO)) S[qB)

Deletes the selected operator.

Delete All
Deletes all the operators.

Cancel

Discards the changes and closes the Operator Manage screen.

Done
Saves the changes and closes the Operator Manage screen.

7-33



Chapter 7 Cable Certification

7.3.9 Test/Result

In the Test/Results screen, you can view the test results of the

project.

2020-Jun-17 11:21

Project SAMPLE_MANUALL
operatar [Tam
[Untested [ 48] /|Pass [ oldFail [ o

cable ID Result A

SM_10G_FG_2
SM_10G_FC_3
EM_10G_FC_4
SM_10G_FC_S
SM_10G_FC_6
SM_10G_FC_7
SM_10G_FC_8
SM_10G_FG_o
SM_10G_FC_10
EM_10G_FC_11

T T e W

B T

SM_10G_FC_12

Figure 7.3.9-1 Test/Result Screen

Cable ID

Displays the cable IDs and serial numbers.

OTDR|VIP
Displays the results of OTDR and VIP testing.

OTDR | VIP
(A/B) Result

N ; : Pass

OTDR test : ; VIP test
Location A J ‘ ‘ I_ Location B
Location B Location A

Figure 7.3.9-2 Test Results by Test Location

Results
Pass: All the test results by test location are judged to Pass.
Fail: The test result of at least one location is judged to Fail.
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Note:
When the OTDR testing is performed at Location A and
Location B, the Bi-Directional analysis result is reflected.
For example, even if the OTDR testing performed at A and
B respectively results in Fail, the fiber under test is judged

to Pass when the Bi-Directional analysis result is Pass.

Start Test
Starts testing.

Show Result
Displays measured results. Touch the softkey, and you will see the

Show Result dialog box, where you can select the measured result
to check.

Show Result

~

Figure 7.3.9-3 Show Result Dialog Box

Report
Displays the Report Settings Screen shown in Figure 7.5-1.

UOTJBOTJTIO)) S[qB)
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7.4 Starting Test

1.

Touch Start Test softkey or press [ Start ] | and you will see
the Test/Results screen shown in Figure 7.3.9-1 “Test/Result

Screen”.

Select the fiber under test, press or touch Start Test,
and you will see the following dialog box.

Start Test

Os>e  @eoa

Figure 7.4-1 Start Test Dialog Box

Select the direction of fiber testing.

A->B: Select when connecting the ACCESS Master to the
fiber at Location A.

B->A: Select when connecting the ACCESS Master to the
fiber at Location B.

Touch the test type.

OTDR: Starts the fiber loss test by the OTDR technique.
Connect the fiber to Port 1 or Port 2.

VIP: Starts the fiber end-face test using the VIP.

Note:

Two measurement ports may be required depending on the
option configuration of ACCESS Master.

SM fiber: Measurement port 1

MM fiber: Measurement port 2
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741 OTDR

1.  When the Connect Fiber screen is displayed, connect the
optical fiber to the connector as instructed.
To change the fiber number, touch Change Fiber #.
Touch the Continue softkey.

Connect Fiber
1

Figure 7.4.1-1 Connect Fiber Screen

2. If Connection Check is set to On in 7.2.2, “Preferences (1-2)”,
the Connection Check screen is displayed.

~

Fiber Visualizer 2020-May-26 14:69

WL %% nm DR : *#%% ki PW: k% us AVG : #hon
SLarty [k b km
i Events: *=*

CGonnection Check Level

LOW HIGH

Connection level is GOOD.
Press CONTIMUE (or Start) when the best connection is made
to perform a test, or press CANCEL to abort.
Test Will Auto Advance in 3 Seconds.

TUOT)eOTTIII)) 9[qR)

Reflect (dB) Span (km)

Total Loss (dB)
ORL (1B)

Figure 7.4.1-2 Connection Check Screen

For details of Connection Check, refer to 5.4.1 “Connection
Check”.
Touch the Continue softkey.
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Fiber Visualizer 2020-Jun-22 18:13 i
WL : 1310 nm SM DR : 0.5 km PW : 10 ns [HR] H AVG:3s

:tart) | sk K

{  Events: **

Test In Progress 1310

Searching For Fault ... 2048

3/10

"Reflect (dB) dB/km

Wavelength (nm) Pass / Fail

Figure 7.4.1-3 Test In Progress Screen

3.  When the test result is Fail, or when the File Save Verify
check box is selected in 7.3.2, “Project Create”, touch the
Save or Cancel softkey. If you don’t want to save the test

results of the fiber, touch Cancel.

Fiber Visualizer 1 A 1310.sor 2020-Jun-113:55 gﬁ
WL : 1310 nm SM DR : 0.5 km PW: 10 ns [HR] B AYG : 10 s(8192)
start M
> j= | 0.0700 kn
Events: 3

r
0.0000 0.0303 k. I F (km)

Reflect (dB) Span (km)
-58.665 0.0398

~  Wavelength (nm) 1810 1550
Total Loss (dB) 0.200 0.087
ORL (dB) 47.957  50.003

Figure 7.4.1-4 OTDR Test Results

4.  If the Continuous Test check box is selected in 7.3.2, “Project
Create”, you will see the dialog box prompting you to connect
the fiber. Connect the fiber you want to test next with the
ACCESS Master, and touch the Continue softkey.

For how to operate OTDR test results, refer to Chapter 5, “Fiber
Visualizer”.
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742 VIP

For explanation of the VIP, refer to Chapter 11, “VIP”. Note that
the following softkeys are not displayed for the Cable Certification

testing.
e Overlays
e Settings
e Report
2020-Jun-216:07 @8
Probe Model
545VIP E
Tip Type
FBPT-U25M E
Test Profile v
SM UPC >45 u
IEC 61300-3-36

Auto Analyze
on

Auto File
on

Loaded

Press START for Live image

Figure 7.4.2-1 VIP Screen

~
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7.5 Creating Report Files

1. In the Test/Result Screen shown in Figure 7.3.9-1, touch
Report, and you will see the following screen.
Report Settings 2020-May-26 14:58 g8
Customer
Location
Operatar

Notes

D Include Report Header Include Graphic Event
Include File Header Include Event Table
Include Fiber Pass,/Fail Include Trace

Include Logo INTMEM /anritsu.PNG

I:‘ Include Vip Result

Figure 7.5-1 Report Settings Screen

Note:
Report becomes available when the entire test procedure is
completed.

2.  Select the check boxes for the items to output to a report.

e Include Report File Header
Includes the information explained in 7.3.6 “Header”.
e Include Fiber Pass/Loss
Includes an evaluation result (Pass/Fail) in a report.
e Include Logo
Includes a specified logo in a report.
Touch the field, and select a logo file.
e Include Graphic Event
Includes event icons in a report.
e Include Event Table
Includes the event table in a report.
e Include Trace
Includes the trace in a report.
3. Touch Create PDF to create a PDF report.
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Page 1 of the Certification Testing report includes the project
summary. You can check the project name, the number of fibers
under test, and the number of fibers judged to Pass.

/inritsu

Frojed Summeary

Applicable Standards IS0AEC 1120122017 OF 2000
Fiber Category 051a
Humber of Fibers 20
Passes 20
Fais 0
Test Resuts
Cable ID Pass ¢ Fail Datafime

MC1_1 PASS 2020 Jur 3 09:25

MC1_z S 2020 Jure 3 00:25

MC1_3 PASS 2020 Jur 3 09:27

MC1_a ES] PR Jur 3 00:28

MC1_5 PASS 2020 Jur 3 09:29

MC1_6 ES] FOE0- Jur 3 00:30

MC1_T Pags 2020 Jur 3 09:20

MC1_8 ES] FOE- Jure 3 00:3

MC1_9 Pags 2020 Jur 3 0922

WC1_10 PASS 2020-Jur 3 09:33

RC1_11 S 2020-Jure 3 10010

MC1_12 PASS 2020-Jur 3 10:10

hiC_13 ES] FOE0-Jure 3 40:11

MC1_14 PASS 2020 Jur 3 10:12

CA_15 ES] PO Jure 3 40:13

MC1_15 Pags 2020-Jun 3 10:19

RACA_17 ES] PR Jure 3 40:15

RC1_18 S 2020 Jure 3 10016

WC1_19 PASS 2020 Jur 3 10:17

hiC1_20 S 2020 Jure 3 10018

N

UOTJBOTJTIO)) S[qB)

Figure 7.5-2 Report Example (Page 1)

7-41



Chapter 7 Cable Certification

/inritsu

Test Information

File Name MC1_1_A_1310.s0r / MC1_1_A_1550.s0r
MC1_1_B_1310.s0r / MC1_1_B_1550.50r
Operator ISHIDA Date/Time 2020-Jun-3 09:25
Cable ID MC1 Fiber ID 1
Start Location Rack No99 Terminal Location Rack No100
Instrument T 9085C-057 (0570000008) Calibration

VIP Test Summary

Connector
File Name MCA_1_Avipi
Brobe Model GO306A
Test Profile (IEC 31“21;0?:::-;54 2:12 0)
Result PASS

Test Parameters

MC1_1_B.vipi

GO306A
SM UPC >45
(IEC 61300-3-35 ed2.0)

WL [nrm] DR [km] PW [ns] AVG [s] Resolution [m]
1310 1 10 [HR] 8 (409) 0.05
1550 25 10 [HR] 8 (4096) 0.1
1310 1 10 [HR] 8 (409) 0.05
1550 1 10 [HR] 8 (4096) 0.05
Test Result Summary
Wavelength [nm] FiberLength [km] | Totalloss[dB] |  TotalEvents | ORL [dB]
1310 0.4055 | 0.134 | 2 | 42183 PASS
| 1550 0.4053 | 0.062 | 2 | 45.181 |
PassiFail Thresholds
Fiber Length | Non Reflective Loss| _ Reflective Loss Reflective Loss Reflectance Fiber Loss Total Loss
(Reference connector)
| 200000m | None | None None | None | None | 3.50 dB
Events
(km) 00000 0.4055
! -l 3
o o
1310 nm 1550 nm
No Dist Loss Refl dB/km CumL | No Dist Loss Refl. dB/km CumL
(km) (dB) (dB) (dB) (km) (dB) [CE) (dB)
1 0.0000 0186 -48.998 o o 1 0.0000 0256 -51.020 o 0.000
2 | 04055 0.231 51.502 0.393 0.134 2 | 04053 0232 52,609 0.229 0.062
OTDR Trace
1310 nm (A) 1550 nm (A)
9402 an vor st = 000 58 0 o0
T o
1
150 i
200
I} |
s00 v |
B 1) s PTIERE O
W BT T
= = F ‘ “ w \\ W M M W
st LU | I
w50
a001
T ox e s ow @ o8 b T om o5 ofs 1 s 5 i 3k m
2
1310 nm (B) 1550 nm (B)
0408 Ve st~ 0000 0B 4 50/t vz snirt= 00400 vertshrt = 0000 18
e =TT
|
: |
150 :
||
4t I
ol g L \ i u
=01 T sl i) o v\
s o
ssa] ! e
§TTen o e od ok as = D R R ) i

Figure 7.5-3 Report Example (Page 2 and 3)
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Chapter 8 OTDR Measurement

This chapter explains the OTDR measurement methods.

8.1  Marker Mode - Movement................................... 8-2

8.1.1 Distance Measurement..............cccuveeee... 8-2

8.1.2 Loss Measurements ............................... 8-5

8.1.3 Reflectance Measurements.................. 8-15

8.2 Marker Mode - Placement................................ 8-20
8.2.1 Distance and Loss Measurement

between Two Points ............................. 8-21

8.2.2 Splice Loss Measurements .................. 8-22

8.2.3 Reflectance Measurements.................. 8-23

8.2.4 ORL Measurements ..........c.cccceeuvvenennn. 8-26

8.3 Real Time Measurement................................... 8-27
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Chapter 8 OTDR Measurement

8.1 Marker Mode - Movement

This section explains the measurement methods when Marker
Mode of Preference (2-2) is set to Movement by the following
procedure.

1. DPress Setup .

2. Touch Preference (2-2).

3.  Touch Marker Mode.

4.  Touch Movement, and OK.

Marker Mode

P | Movement

Placement (1-2, 2-4)

Placement (1-2, 3-4)

5. Press Setup .

8.1.1 Distance Measurement

When Marker Mode is Movement and the waveform is displayed,
the distance from the origin to Cursor A and B and the distance
between Cursor A and B are displayed.
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Distance to L
C A d B : A: 0.3337km 2-Pt Loss WL : 1550 nm SM
ursor A an ™NB: 0.6675 km 3.179 DR: 1Km
Distance Between/ A-»B: 0.3337km | Reflact *% #+#* PW: 10 ns [HR]
Cursor Aand B Trace Analysis | Thresholds | Power M

Figure 8.1.1-1 Cursor Distance Displayed

Set a correct value for IOR (Index of Refraction). If the IOR is
incorrect, the cursor distances are displayed also incorrectly.




8.1 Marker Mode - Movement

Two of the most common distance measurements are:

e Fiber Length (the total distance of a fiber)

e Distance to a Break (the distance from a known point to a
break in the fiber)

8.1.1.1 Fiber Length Measurement

0y B

dB

A->B

\ 4

\ 4

Distance

Figure 8.1.1.1-1 Location of Cursors for Fiber Length Measurement

1. Touch Trace.

2. Move Cursor A to the event position at 0 km by touching the
panel or turning the rotary knob.

3.  Move Cursor B to the far end event position by touching the
panel or turning the rotary knob. Place the cursor at the

position of backscatter level just before the event. See the

following figure.

Non-RefleMeﬂective

Cursor
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Figure 8.1.1.1-2 Location of Cursor

4.  Check the A->B distance. This shows the fiber length.
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8.1.1.2 Distance to a Break Measurement

The following procedure demonstrates a method of locating a

break relative to a known point on the fiber.

A A B

dB

—

A->B s

\ 4

Distance

Figure 8.1.1.2-1 Location of Cursors for Distance Measurement

1. Touch Trace.

2. Move Cursor B to a fault point by touching the panel or

turning the rotary knob.

3.  Enlarge the event area and place Cursor B to the position of
backscatter level just before the event. See Figure 8.1.1.1-2.

4. Move Cursor A to a known point by touching the panel or

turning the rotary knob.
5. Enlarge the event area.

6.  Place Cursor A to the position of backscatter level just before
the event by touching A. See Figure 8.1.1.2-1.

7. The measured result is displayed as the A->B distance.




8.1 Marker Mode - Movement

8.1.2 Loss Measurements
8.1.2.1 Event Examples

Figure 8.1.2.1-1 shows the event examples that are used for

explaining loss calculation methods in the following sections.
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0 km DISTANCE 78 km

Figure 8.1.2.1-1 Event Examples

ACCESS Master input Reflective splice

connector
Fusion splice Fresnel reflection

Mechanical splice
connector

Rayleigh backscatter

Fusion splice
End of fiber

Diffusion tail

Non-reflective gainer

Reflective end

@6 6

Noise floor

OPOHE® ©®® ©

Non-reflective loser
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Chapter 8 OTDR Measurement

8.1.2.2 Splice Loss

Use Splice Loss mode to measure the optical power loss caused by
connectors, splices, and couplers on a fiber optic cable.
Use the following figure in conjunction with the splice loss

procedure to measure splice loss:

c

d
Reflective Reflective gainer =~ LSA cursor position
A
oy X
\&‘L/\ b
@ X
d
Non-reflective Non-reflective LSA cursor position
gainer

Figure 8.1.2.2-1 Points to Measure Splice Loss

@ Start of splice
@ Y-Intercept

@ Splice Loss (The Splice Loss is equal to the Y-axis position at
(D) less the Y-axis position at (2).)

1.  Touch Trace.
2. Touch Loss Mode on the second page of the softkeys.

3.  Select Splice Loss.

Loss Mode

P | Splice Loss

4.  Place Cursor A to the start of splice.
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8.1 Marker Mode - Movement

8.1.2.3 2-PtLoss

5.  Referring to Figure 8.1.2.2-1, move Marker a and b to the
end position of backscatter light.

6. Referring to Figure 8.1.2.2-1, move Marker ¢ and d to the
start position of backscatter light.

7.  The loss is displayed in the splice loss field under the graph.

Y-Axis position ((1)) of the connection start is determined by the
least square approximation using Marker a and b on the left of
Cursor A. Y-Axis position (@) at the connection start is
determined by the least squares approximation using Marker ¢
and d on the right of Cursor A.

The 2-Point Loss Measurement uses a data point at Cursor A and
a data point at Cursor B to calculate the change in dB between the
two points. Normally the Cursor A (Y-Axis) data is greater than
the Cursor B (Y-Axis) data and a positive loss measurement is
displayed. Otherwise, the loss value is reported as a negative
quantity called a “gainer.”

1.  Touch Trace.
2. Touch Loss Mode on the second page of the softkeys.
3. Select 2-Pt Loss.

4. Move Cursor B to a far end point by touching the panel or
turning the rotary knob.

5. Enlarge the event area and place Cursor B to the position of
backscatter level just before the event. See Figure 8.1.1.1-2.

6. Enlarge the event area and place Cursor A to the position
after the diffusion tail.

7.  The loss is displayed in the 2-Pt Loss field under the graph.
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Chapter 8 OTDR Measurement

8.1.24 2-PtLSA

The 2-Pt LSA Measurement uses the least squares approximation
to figure out the optimal Y intercept from the current cursor
positions.

Intervals directly to the right of Cursor A and left of Cursor B will
be used to calculate the intercept values.

Before starting measurement, move Marker a and b to the right of
Cursor A and move Marker ¢ and d to the left of Cursor B.

OTDR (Standard) 2018-Jul-14 16:17 g8
dB 0.5 dB/div

I DL S SR | B .

]

:II. 2 km
1] ]

A 0.1940 km 2-PtLSA WL: 1310nmSM  IOR: 1.467700
B: 2.2455km 0.667 DR: 10km RES: 0.5m
A->B:  2.0516 km Reflect #% #* PW: Lus[HR] AVG: 7168

Figure 8.1.2.4-1 2-Pt LSA Measurement Screen

The 2-Pt LSA is the change in dB (Y-Axis) calculated between the
two points. When the Cursor A, Y-Axis position is greater than the
Cursor B, Y-Axis position, a positive loss measurement is
displayed.

Marker a and b interlock with Cursor A and Marker ¢ and d
interlock with Cursor B. Marker a is on the right of Cursor A and
Marker d is on the left of Cursor B.

1.  Place the cursors referring to 8.1.2.3 “2-Pt Loss”.

2. Touch Loss Mode on the second page of the softkeys.

3.  Select 2-Pt LSA.

4. Move Cursor A to a more accurate position.

5. Make sure Marker a and b and Marker ¢ and d are in the
range of backscatter light.
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8.1 Marker Mode - Movement

6. Adjust the Marker positions if necessary. Select Markers by
touching a, b, ¢, or d. Markers can be selected by pressing
(Enter). Turn the rotary knob to move the marker.

7. The loss is displayed in the 2-Pt LSA field under the graph.
Note:

In a case where a trace has a lot of noise or adjacent events,
the LSA interval needs to be adjusted to improve accuracy

of measurements.

8.1.2.5 dB/km Loss

The dB/km Loss measurement uses a data point at Cursor A and a
data point at Cursor B to calculate the change in dB (Y-Axis)
between the two points. This is divided by the distance between
the two Cursors to calculate the Loss/Distance measurement.
When Cursor A (Y-Axis) data is greater than Cursor B (Y-Axis)
data, a positive loss measurement is displayed.

Ly—Lg

B/km = —
dB/km D, —D,

Dat Distance of Cursor A
Dg: Distance of Cursor B
Lat Level of Cursor A
L' Level of Cursor B

OTDR (Standard) 20:18-Jul-14 15:41 @B
4B 10.0 dB/div
-10.0-

=
=

Y
=
o

e

o
=
o

175 2 2.25
H- anEE

EE OEEE
JuawIaINSBoN qALO

A: 15414 Km 4B ./km Loss WL: 1310 nmSM IOR : 1.468200
B: 2.2559 km 0.329 DR: 2.5km RES: 0.im
A->B: 0.7145 km Reflect ## #u#s PW: 10ns[HR] AVG : 4096

Trace

Figure 8.1.2.5-1 dB/km Loss Measurement Screen

1. Touch Trace.
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Chapter 8 OTDR Measurement

Touch Loss Mode on the second page of the softkeys.
Select dB/km Loss.

Move Cursor B to a far end point by touching the panel or

turning the rotary knob.

Place Cursor B at the position of backscatter level just before
the event. See Figure 8.1.1.1-2.

Move Cursor A to the position of ACCESS Master input by
touching the panel or turning the rotary knob.

Enlarge the event area and place Cursor A to the position
after the diffusion tail.

The loss is displayed in the dB/km Loss field under the
graph.
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8.1 Marker Mode - Movement

8.1.2.6 dB/km LSA

dB/km LSA is calculated by dividing the loss measured in the 2-Pt
LSA Measurement (see Section 8.1.2.4) by the distance between
the two cursors.

Lope 1sa

Da: Distance of Cursor A
Dg: Distance of Cursor B
Lopt 1.4t 2-Pt LSA loss

Before starting measurement, move Marker a and b to the right of
the cursor and move Marker ¢ and d to the left of the cursor.

OTDR (Standard) 2018-Jul-14 15:43 g8
dB 1.0 dB/div

1
=
=

B
&0
o

8
o
&
o

N
o
)

EREOEE |
3
o

; i :
75 2 2.25
[ 1] ] ] (B

A 1.5414 km 4B /km LSA WL: 1310 nmSM IOR : 1.468200
B: 2.2550 km 0.350 DR: 2.5km RES: 0.4m
A->B: 0.7145 Km Reflect == ##% PW: 10ns[HR] AVG : 5s(4096)

Figure 8.1.2.6-1 dB/km LSA Measurement

1. Place the cursor referring to 8.1.2.5 “dB/km Loss”.
2. Touch Loss Mode on the second page of the softkeys.
Select dB/km LSA.

3
4. Move Cursor A to a more accurate position.

Q
e
S
=
=
@
®
[}
(=
%
®
=
@
=4

5.  Make sure Marker a and b and Marker ¢ and d are in the

range of backscatter light.

6. Adjust the Marker positions if necessary. Select Markers by
touching a, b, ¢, or d. Markers can be selected by pressing
(Enter). Turn the rotary knob to move the marker.

7.  The loss is displayed in the dB/km LSA field under the
graph.
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Chapter 8 OTDR Measurement

8.1.2.7 2-Pt, dB/km

2-Pt, dB/km displays the 2-Pt Loss (Section 8.1.2.3) and dB/km
Loss (Section 8.1.2.5) together.

1.

Place the cursors according to the procedure described in
8.1.2.3 “2-Pt Loss”.

Touch Loss Mode on the second page of the softkeys.
Select 2-Pt, dB/km.

The loss is displayed in the 2-Pt, dB/km field under the
graph.
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8.1 Marker Mode - Movement

8.1.2.8 ORL (Optical Return Loss)

ORL is the ratio of the power reflected back up the fiber to the
source power input into the optical fiber.

ORL can be calculated for a section of the fiber optic link or for the
entire link.

1. DPress Setup .
2. Touch Preference (2-2).
3.  Set ORL to one of the following.

e Cursor A
The ORL is calculated from the reflected power at Cursor
A position.

e Origin
The ORL is calculated from the reflected power at the
connection point of ACCESS Master.

e Full Trace
The ORL is calculated from the reflected power calculated
from the entire waveform.

4.  Set End Event for ORL Calculation to either of the following.

e Include
Includes the reflection in Far-End events when
calculating the ORL.

e OMIT
Not Includes the reflection in Far-End events when
calculating the ORL.

5. Press Setup .
6. Touch Trace.

7.  Touch Loss Mode on the second page of the softkeys.

8. Set ORL.
Proceed to Step 14 when Full Trace is set in Step 3.

JuawIaINSBoN qALO

9.  Place Cursor B to the noise level position at the end of trace.

10. Move Cursor A to the position of measurement (backscatter
level after the entrance reflection) by touching the panel or

turning the rotary knob.

11. Touch Cale ORL on the third page of the softkey.
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Chapter 8 OTDR Measurement

The result is displayed in the ORL field under the graph as shown

in the following figure.

An alphabet is displayed at the end of the value based on the ORL

setting in Step 3.
A: Cursor A
O:  Origin

No alphabet is displayed when ORL is set to Full Trace.

OTDR (Standard) AUTO1550nm0063.50R

4B 10.0 dB/div

2018-Jul-31 18:09

05 1
- HEEEE

15 km

Trace

A:  0.0007 km ORL WL: 1550 nmSM IOR : 1.468200
B: 0.5135km 47.500 [A] DR: 5km RES: 0.2m
A->B: 05129 km Reflect s s PW: 10ns[HR] AVG : 6144

Figure 8.1.2.8-1 ORL Measurement Screen

If “S” is displayed after the ORL value, it indicates there is
saturation in the calculation range of the trace. The ORL value
displayed may be smaller than its real value.
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8.1 Marker Mode - Movement

8.1.3 Reflectance Measurements
Overview
Reflectance is the ratio of reflected power to incident power

displayed in dB. A reflectance measurement is affected by the
Pulsewidth and the Backscatter Coefficient.

A reflectance value for reflective events is displayed in the lower
section of the Loss Mode, Measurement, and Reflectance area
when either Auto or Manual is selected on the Preferences (2-2)
screen in Setups. “S” may be added to the reflectance value.
According to the reflectance calculation mode setting, the
reflectance is measured in relation to the next cursor.

e Auto: Cursor A

e Manual: Cursor A and Cursor B

JuawIaINSBoN qALO
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Chapter 8 OTDR Measurement

8.1.3.1 Auto Reflectance Calculation

When Reflectance Calculation is set to Auto, the reflectance is

measured only by placing Cursor A.

Press Setup .
Touch Preference (2-2).

Touch Reflectance Calculation.

Touch Auto, OK.

Reflectance Calculation

P | Auto

Press Setup .
Touch Trace.

Move Cursor A to the backscatter level before the reflective

event by touching the panel or turning the rotary knob.

A

(200 meters minimum)

A

Y

Pulse width: 1000 ns /100.0 m

Figure 8.1.3.1-1 Location of Cursor A
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8.1 Marker Mode - Movement

8.  Enlarge the event area and place Cursor A as close as
possible to the rising position.

OTDR (Standard) 2018-Jul-14 16:36 g%
dB 5.0 dB/div

o
?

B
i
o

] [~)

o o

2 o
A

- QEHEE
5 5
o

A 2.2688 km ORL WL : 1310 nm SM IOR: 1.467700
B: 2.3565 km DR : RES :
A->B: 0.0877 km PW: 1us[HR] AVG: 7168

10 km 0.5m

Figure 8.1.3.1-2 Auto Reflectance Measurement Screen

Place Cursor A on the straight line of backscatter light. Do not
place it at the rising of reflectance.

In the figure of Step 8, the distance of 200 m or longer is taken
between the ACCESS Master connection part and Cursor A with
pulse width of 1000 ns.

817
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Chapter 8 OTDR Measurement

8.1.3.2 Manual Reflectance Calculation

When Reflectance Calculation is set to Manual, the reflectance is

calculated using both Cursor A and Cursor B.

Note:

s~ W N

The following procedure applies to the OTDR (Standard)
and Fiber Visualizer applications only.

Press Setup .
Touch Preference (2-2).

Touch Reflectance Calculation.

Touch Manual, OK.

Press Setup .
Touch Trace.

Move Cursor A to the backscatter level before the reflective
event by touching the panel or turning the rotary knob.

Enlarge the event area and place Cursor A as close as
possible to the rising position.

Place Cursor A on the straight line of backscatter light. Do
not place it at the rising of reflectance.

AB

(200 meters minimum)

A
Y

Pulse width: 1000 ns /100.0 m

Figure 8.1.3.2-1 Location of Cursors
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8.1 Marker Mode - Movement

9. Move Cursor B to the center of reflective event by touching

the panel or turning the rotary knob.

OTDR (Standard) 2018-Jul-14 16:45 g8
dB 5.0 dB/div

- T

o
?

S __________ |

22 2.4 km
A

A 22671 km ORL WL: 1310 nm SM IOR: 1.467700

B: 2.3255km DR: 10km RES: 0.5m
Reflect -18.630

A->B: 0.0585Kkm PW: 1us|[HR] AVG: 7168

Figure 8.1.3.2-2 Manual Reflectance Calculation Screen

"
(2]
2?

K

2

o
T

i - QHEE
5
d

Trace

Note:
Occasionally a small, narrow peak may be present (as
shown in the Figure 8.1.3.2-1). Do not place Cursor B on top
of the first narrow peak, if a narrow peak is present, as this
will result in an inaccurate reflectancenarrow
measurement.
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Chapter 8 OTDR Measurement

8.2 Marker Mode - Placement

This chapter explains the measurement methods when Marker

Mode of measurement functions (2-2) is set to Placement as in the

following procedure.

5.

6.

Press Setup .
Touch Preference (2-2).
Touch Marker Mode.

Touch Placement (1-2, 2-4) or Placement (1-2, 3-4).
To measure splice loss, touch Placement (1-2, 2-4).

Touch OK.
Press Setup .

Touching Loss Mode on the second page of softkey allows editing
LSA and 2PA.

LSA: Displays the loss of approximate line generated by the least

square method.
For the calculation by the least square method, refer to

Appendix B “Measurement Principle”.

2PA: Displays the level difference of marker position as a loss.
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8.2 Marker Mode - Placement

8.2.1 Distance and Loss Measurement between Two Points

A

\ 4

Distance

Figure 8.2.1-1 Distance and Loss Measurement between Two
Points

1. Touch Trace.

2. Move the cursor to the event position by touching the panel
or turning the rotary knob. Place the cursor at the position of
backscatter level just before the event. See the following
figure.

Non-reflMeﬂective

Cursor

Figure 8.2.1-2 Location of Cursor

3. Touch @

JuawIaINSBoN qALO

4. Move the cursor to an event located on the right of the

marker by touching the panel or turning the rotary knob.
5. Touch @

6. @ - @ field displays the distance, loss, and dB/km
between the two points.
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8.2.2 Splice Loss Measurements

This measures the splice loss of event position. Splice loss can be
measured when Markers @ to @ are displayed.

1. Touch Trace.

2. Move the cursor to the left of the event.

Touch @

Move the cursor to the event.

Touch @

Move the cursor to the right of the event.

Touch @

Move the cursor to the right of Marker @

Touch @

The distance, loss, and transmission loss between @ and @

© % =N o e W

and between @ and @ can be measured simultaneously.
When the event is reflective, placing @ at the rising point
enables detecting the peak point between @ and

automatically and measuring ORL or reflectance (level difference)
simultaneously. Marker V is displayed at the peak point.

OTDR (Standard) AUTO1650nm0063.50R 2018-Jul-31 18:06
dB  10.0 dB/div O

w
&
o

i OEEE
8

: 5135 km
o
Reflectance (D—(Z) (LsA) @)—(d) (L5A) 1550 nm SM
-17.975 dB(5) | Distance 0.1100 km 01217 km DR 3 G
PW : 10ns[HR]
Splice Loss Loss 0.028 dB 3.524 dB| |gr . 1468200
0.020 | dB/km 0.250 dB./km 28.956 dB /km T 6144
Trace

Figure 8.2.2-1 Splice Loss Measurements
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8.2.3 Reflectance Measurements

There are three methods for measuring ORL or reflectance (level
difference).

e Measuring only at the rising point.

e Measuring at the rising point and peak point.

o Measuring splice loss and reflectance simultaneously.
(Available only when the calculation result displays @ to

@,
(1) Measuring only at the rising point.
1.  Touch Trace.
2.  Place a cursor at the rising point.
3. Touch @

The peak point is detected automatically and Marker V is
displayed.

OTDR (Standard) 2018-Jul-14 15:52 =8

dB 5.0 dB Adiv (O]

A5.04%
20.0 i e e
2598 km
Reflectance M—(Z) (2PA) 2)—(@) (2PA) 1310 nm SM
<-15.888 dB | Distance P . DR © 10 km
PW : dus[HR]
ORE Foss *R¥FEAB)  ---e- I0R : 1.467700
wx wx% dB | dB/km wkwww g hm | - ---- AVG . 7168
Trace

Figure 8.2.3-1 Reflectance Measurements
(Rising Point Only)
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Notes:
e Ifthe automatically detected peak point is incorrect,
placing Marker @ on the peak point enables
measuring reflection in a more accurate position.

e When it exceeds 75 dB, Marker V 1is not displayed.
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Chapter 8 OTDR Measurement

(2) Measuring at the rising point and peak point.
1.  Touch Trace.
Move the cursor at the rising point.

Touch @

Move the cursor at the peak point.

Touch @

The distance, loss, and transmission loss between @ and @
can be measured simultaneously.

ook W N

OTDR (Standard) 2018-Jul-14 15:64 =B
dB 5.0 dB./div ©

2.3029 km
I
Reflectance D—3) (2PpA) @—@ (2Ppa) 1310 nm 5M
-18.540 B | Distance 00431km|  ----- Dr" 2D G
P : 1us[HR]
ORL Loss 14.982dB |  ----- \OR . 1467700
22.201dB | dB/km -347.609dB/km|  ----- . 7168

Trace

Figure 8.2.3-2 Reflectance Measurements
(Rising Point and Peak Point)
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(3) Measuring splice loss and reflectance simultaneously.

1. Touch Trace.

2. Move the cursor to the left of the event.
3. Touch @

4.  Move the cursor to the event.

5. Touch @

6. Move the cursor to the right of the event.

7.  Touch @

8. Move the cursor to the right of Marker @
9. Touch @

The peak point is automatically detected between @ and @
and Marker V is displayed.

The distance, loss, and transmission loss between the markers
can be measured simultaneously.

OTDR (Standard) 2018-Jul-14 15:67 =B
dB 5.0 dB./div ©

: [
0787 KITI

Reflectance D—3) (2PpA) @—@ (2Ppa) 1310 nm 5M
<-15.888 dB | Distance 0.6034 km 0.8180 km DR £ LD
P : 1us[HR]
Splice Loss Loss 0.216 dB 8.700 dB | |0r . 1467700
-3.704 dB | dB/km 0.359 dB /km 10.623 dB/kin | AVG 1 7168
Trace

Figure 8.2.3-3 Reflectance Measurements
(Points Before and After Reflectance)
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Chapter 8 OTDR Measurement

8.2.4 ORL Measurements

This measures ORL within a specified range.

4.

5.

Touch Trace.

Move the cursor to the start point of a specified range you
want to measure.

Touch @

Move the cursor to the end point.

Touch @

The distance, loss, and transmission loss between @ and @
can be measured simultaneously.

OTDR (Standard) 2018-Jul-14 15:59 @B
4B 5.0 dB/div

Y
=
o

R HEE
5

2004 f e b
25_0 . 21981 km
Reflectance (D—(Z) (2rPA) @)—(d) (2PA) 1310 nm SM
w x#% o | Distance 20688km|  ----- DR 3 ELD
PW : 1us[HR]
ORL Loss 0676dB|  ----- 1OR . 1467700
36.080 dB | dB/km 0.327dB./km |  ----- AVG . 7168

Trace

Figure 8.2.4-1 ORL Measurements
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8.3 Real Time Measurement

The Real Time measurement displays the trace information in
real time. In this mode, the trace data is not averaged, but the
trace graph is updated every time.

In the Real Time measurement, a change in connector connections
1s displayed immediately, which is helpful for adjusting fiber
connector connections.

To start the Real Time measurement, press [Realtime ],

To stop the Real Time measurement, press (Realtime] or (ESC].

OTDR (Standard) Press ESC to stop the test... 2018-Jul-31 15:17
dB 5.0 dB/div o]

15.0+

20,04 s R 3.

K
&
o

H

w
(s
o

-8 €[:2[0] 9]

Reflectance D—(Z) (LsA) @)—(@) (L5A) 1310 nm SM
-58.491 dB(s) | Distance 0.4280 km 0.4280 km DR 3 Glm
PW : 10 ns[HR]
Splice Loss Lass 0.080 dB 10.796 dB | |gr . 1.468200
2.663 | dB/km 0.186 dB./km 25.222 dB /km | AVG ;128

Trace

Figure 8.3-1 Real Time Screen

o
—
Real Time Averages can be operated during the Real Time ';UU
measurement. z
o Low Trace is updated for a shorter time. g
e High Noise level can be controlled. 2
@
=
)
=4
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Chapter 9 Loss Test Set

This chapter describes Loss Test Set for the ACCESS Master.

9.1 OVEIVIEW .o 9-2
9.2 Starting Loss Test Set......cccccvevviiiiciiiiiieieii 9-3
9.3 Setups—Loss Test Set.....cccoovviiiiiiiiiiiiiiii 9-4
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9.5 Loss Table Screen (Loss Test Set) .................. 9-11
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9.5.2 Editing the Loss Table.............cc..uu.... 9-13
9.6 Loss Test Set Measurement Procedures ......... 9-15
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Chapter 9 Loss Test Set

9.1 Overview

When an optical power meter (Option 004, 005, or 007) is installed
to the ACCESS Master, Loss Test Set is made available instead of
Power Meter. The qualities of optical fibers can be judged by
measuring their loss values using a built-in light source and an
optical power meter.

The optical power meter (Option 004, 005, or 007) allows for
measuring modulated lights.

However, if the modulation frequency setting on the optical power
meter is not the same frequency of the modulated lights to be
measured, the optical power meter cannot measure modulated
lights correctly. Be sure to correctly set the modulation frequency
on the optical power meter at the measurement.

When the optical power meter (Option 004, 005, or 007) is
installed to the ACCESS Master, Loss Test Set is displayed on the
Top Menu.

2018-Dec-6 13:35 [

OTDR (Standard)

=

Figure 9.1-1 Top Menu (with Optical Power Meter Option)

The following table shows the measurement range of optical
power levels. For the specifications, refer to “Appendix A

Specifications”.




9.2 Starting Loss Test Set

Table 9.1-1 Optical Power Measurement Range

Option
Modulation
004 005 007
CW —50 to +23 dBm |—43 to +30 dBm | —67 to +6 dBm
(1550 nm) (1550 nm) (1310 nm)
—60 to +3 dBm
(850 nm)
270Hz —53 to +20 dBm |46 to +27 dBm | —70 to +3 dBm
1kHz (1550 nm) (1550 nm) (1310 nm)
9k Hz —63 to 0 dBm
(850 nm)

9.2 Starting Loss Test Set
1. Press Top Menu @ .

2. Touch Loss Test Set. The initial Loss Test Set screen is

displayed.
Loss Test Set 2018-Jul-24 19:08
Light Source
Wavelength 1310 nm Off E*E
Light Source
Power Meter
Wavelength 1550 nm
Power Meter
Reference None Wavelength
Threshold None

Input B

Set Zero

Anritsu

Loss Table

Figure 9.2-1 Initial Loss Test Set Screen

19Q 189, SSO']

/A CAUTION

Do not input optical power beyond the level
indicated on the optional optical power meter port.

Otherwise, the light receiver may be damaged.
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9.3 Setups — Loss Test Set

Press Setup while the Loss Test Set screen is displayed, the

General screen which enables you to configure the general
systems settings is displayed.

9.3.1 General Settings

For the general settings, refer to 3.3.1 “General Settings”.

9.3.2 About

For the About screen, refer to 3.3.4 “About”.




9.4 Loss Test Set Screen

9.4 Loss Test Set Screen

This section describes the elements of the Loss Test Set screen.
Figure 9.4-1 below shows the Loss Test Set screen.

Loss Test Set 2018-Jul-24 19:00
Light Source

r—i
[1|]_ Wavelength 1310 nm On E * E

Power Meter Power
Under

L
[2] -

Loss

Reference Mone
Threshold None

Input Output

3]

L : Anritsu :

Figure 9.4-1 Loss Test Set Screen

[1] Light Source Area
[2] Power Meter Area

[3] Port Connection Indicator

[4] Softkeys

9.41 Light Source Area

[1] (2]
| |

e l m

Wavelength 1310 hm
Figure 9.4.1-1 Light Source Area
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[1] Light Source Wavelength indicator
Displays the wavelength set via Light Source Wavelength.

[2] Light Source On/Off indicator
Displays the status of the light source.




Chapter 9 Loss Test Set

9.4.2

Power Meter Area

[1|] [2]

Power Meter
Wavelength 1550 nm

Power

) — T

LDSS

S — n
~Threshold Mone
61" ,

[7]

Figure 9.4.2-1 Power Meter Area

Power Meter Wavelength indicator

Displays the wavelength set via Power Meter Wavelength.
Absolute Power reading

Displays the measured power meter value in dBm units.
The value can be converted into mW (mili-watt) units by the

following formula:

Pp

Py, = 1010
Pw: Power (mW unit)
Pp: Power (dBm unit)

“Under” 1s displayed if the power is less than the minimum
level of the measurement range.

“Over” is displayed if the power is more than the maximum
level of the measurement range.

When the reference value in [5] is set to None, pass/fail
status determined according to the threshold value in [6] is
indicated. If it is determined as fail according to the
threshold, the background color will get red.

Range indicator

Displays the power level to be measured. The Range
indicator increases with an increase in power level.
Average

Displays the number of times that the current test data is
averaged before the Power reading is refreshed. The higher
the number of averages, the more stable the Power reading.
Touching the field allows you to change the value.




9.4 Loss Test Set Screen

[5] Reference
Displays the power level that is basis of loss calculation.
Touching the field allows you to change the value.

Loss Test Set 2018-Jul-31 18:52

Light Source
Wavelength 1310 nm

Reference

a8m T —
-99.90 - 40.00 (4Bm) L

Power Meter
Wavelength

Average

Threshold

Figure 9.4.2-2 Entering Reference

Change +— Toggles the reference value from positive to
negative or negative to positive.
None Sets the reference value to “None”.

Paste the Power Copies current power to the Reference field.

9-7
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[6] Threshold
Displays the value to determine pass/fail status of power or
loss. Threshold must be set for each wavelength.
e Threshold for power when the reference is set to None

e Threshold for loss when the reference is set to other than

None

Touching the field allows you to change the value.

Loss Test Set 2018-Jul-31 18:52

Light Source
Wavelength 1310 nm

Threshold

CECH -

-99.90 - 99,90 (dB)

N 2 2
w05 B

Power Meter
Wavelength

Average

Figure 9.4.2-3 Entering Threshold

Change +— Toggles the threshold value from positive to
negative or negative to positive.
None Sets the threshold value to “None”.
[7] Loss

Displays the power loss. When the reference value is set to
None, “————— ” 1s displayed.
The optical power loss is obtained as follows:

Loss = Reference — power measurement (dB)
When the reference value in [5] is not set to None, pass/fail
status determined according to the threshold value in [6] is
indicated. If it is determined as fail according to the
threshold, the background color will get red.




9.4 Loss Test Set Screen

9.4.3 Port Connection Indicator

The ports used to measure loss are displayed. The output shown
in the figure is the port used as a light source. The input shown in
the figure is the port used as a power meter.

The light source port varies depending on the wavelength.

Input Output

Anritsu

Figure 9.4.3-1 Port Connection Indicator (Loss Test Set)

9.44 Softkeys

Light Source
Switches on and off the laser light output.

Light Source Wavelength
Switches the wavelength for the laser light. Also, the wavelength
for the power meter is switched together with it.

Power Meter Wavelength

Switches the wavelength for the power meter.

Modulation

Switches the modulation frequency of the light used for Loss Test
Set.

The following modulation frequencies can be switched.

e CW (Continuous Wave)

g
e 270Hz %
e 1kHz g
e 2kHz ®
N
@
Set Zero
Adjusts the power meter offset. Refer to 9.4.5 “Optical Power
Meter Zero Offset”.
Loss Table

Displays the Loss Table screen. Refer to 9.5 “Loss Table Screen
(Loss Test Set)”.
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9.4.5 Optical Power Meter Zero Offset

Perform the following steps to zero the power meter.

1.  Disconnect the fiber from the Power Meter (Input) port, if
connected, and close the protective cover to shield the port
from incident light.

2. Touch Set Zero on the Loss Test Set screen (refer to Figure
9.4-1 “Loss Test Set Screen”). The following dialog box
appears.

Loss Test Set 2018-Jul-31 18:52
Light Source
Wavelength 1310 nm

Power Metey]  Disconnect fiber and close protective cover.
Wavelength

Average

Reference

-

Input Output

Anritsu

Figure 9.4.5-1 Confirmation Dialog Box

3.  Touch Start. The message “Zeroing power meter...” appears
briefly and the unit returns to the Loss Test Set screen with
a Power reading of “Under”.

Note:
The following message may be displayed when executing
zero offset without light shielding.

Zero set failed, please check protective cover is
fully closed and try again.

Touch OK or press to clear the message from the
screen. Make sure that the measurement port is fully
covered with the protective cover, and then execute zero
offset again.

9-10



9.5 Loss Table Screen (Loss Test Set)

9.5 Loss Table Screen (Loss Test Set)

The Loss Table screen displays the measured results in the table
format. The Loss Table can be saved as a text file (in csv format).

Touching Loss Table displays the following screen.

Loss Test Set 2018-Jul-27 15:41
r Light Source
[1] wavelength 1550 nm On
Modulation cw
—
r_ Power Meter Loss
Wavelength 1310 nm
[2] | = 0.45 dB
Reference -39.11 dBm
L [— =
| No WL Loss Power  Pass /Fail Comment
000 1310nm 0.22dB  -30.33dBm A

010 1310nm 0.17dB -30.28dBm Pass
011 1310nm  0.14dB -39.250Bm Pass
[3] 012 1310nm 3.36UB -42.47dBm Fail
013 1310nm 1.53dB -40.644Bm Pass

014 1310nm 3.43dB -42.54dBm Fail

015 1310nm 3.17dB -42.28dBm Fail

[
l

Figure 9.5-1 Loss Table Screen (Loss Test Set)

[1] Light Source Area
Displays the wavelength and modulation of the light source,
and the current status (On/Off) of the light source.
Refer to 9.4.1 “Light Source Area”.

[2] Power Meter Area
Displays the wavelength, modulation, reference value, and
power level or loss of the power meter.

If Reference is set to None, the power level currently

measured is displayed. If any value is specified for Reference,
power loss is displayed.
Refer to 9.4.2 “Power Meter Area”.

19Q 189, SSO']
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9.5.1

[3] Loss Table
Displays a list of the measured results. Touching a row
allows you to select it. The table can be scrolled using the
rotary knob or the arrow key set.
A Loss Table can contain up to 999 rows and presents the
following details:

Table 9.5-1 Details of Loss Table

Name Explanation
No Number of the fiber tested
WL Wavelength set for the Power Meter
Loss Difference between the reference and power
Power Current power measurement value
Pass/Fail Pass/Fail status as determined by the current Threshold value
Comment | Comments entered by the operator

[4] Sofkeys
Refer to 9.5.1 “Loss Table Softkeys”.

Loss Table Softkeys

Add
Adds the current test results to the Loss Table.

Overwrite
Overwrites the highlighted row in the Loss Table with the results
from the current test.

Delete

Deletes the bottom row when it is selected.

Delete All
Deletes all test results from the Loss Table.

Comment
Allows you to enter a comment. For detail on how to enter
characters, refer to 3.1.5 “How to Enter Characters”.

Back
Touching this softkey goes back to the Loss Test Set Screen
(Figure 9.4-1 “Loss Test Set Screen”).
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9.5 Loss Table Screen (Loss Test Set)

9.5.2 Editing the Loss Table
9.5.2.1 Adding Test Data to an Existing Loss Table

Touch Add.
The current test data will be added at the end of the Loss Table.

Note:

The light source output must be turned on.

When the light source output is turned off, the “Under” is

G wedek?

displayed in the Power column and is displayed in
the Loss column. When the threshold is set, “Fail” is

displayed.

9.5.2.2 Overwriting Test Data in an Existing Loss Table

1. Touch the desired row on the Loss Table to select it.

2. Touch Overwrite. The new test data information appears in
the highlighted row.

Note:

The light source output must be turned on.

When the light source output is turned off, the “Under” is

Kkt kded?» S

displayed in the Power column and is displayed in
the Loss column. When the threshold is set, “Fail” is

displayed.

9.5.2.3 Deleting Test Data from a Loss Table

Touch Delete, and the bottom row is deleted.

Note:
The Delete softkey is only available when the bottom row in

a Loss Table is selected.

9.5.2.4 Deleting All Test Data from a Loss Table

When you start a new Loss Test Set, the Loss Table is populated
with the data from the previous test or the data loaded from the
file.

In this case, touch Delete All to clear all the test results in the
table.
1.  Touch Delete All.

2.  As a confirmation dialog box appears, touch Yes to delete.

9-13
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Chapter 9 Loss Test Set

9.5.2.5 Adding Comments to a Loss Table
1. Touch the desired row on the Loss Table to select it.

2.  Touch Comment.

3. Enter a comment on the displayed dialog box.

Loss Test Set 2018-Jul-31 18:54

Comment (MAX:30)

I K B E

EopnnoRoon ey
DEDHNNOENEN gy

DODDDDOOEN gy
AEEDODOEEn

N R

Figure 9.5.2.5-1 Comment Dialog Box

For details on how to enter characters, refer to 3.1.5 “How to
Enter Characters”.

4. Touch OK.
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9.6 Loss Test Set Measurement Procedures

9.6 Loss Test Set Measurement Procedures

There are four methods for Loss Test Set when an optical power
meter (Option 004, 005, or 007) is installed to the ACCESS
Master.

9.6.1 Verifying Patch Cords

Verify all reference patch cords, in both directions, before
performing any tests.

1. Prepare a short fiber (patch cord) which is the same type and
has the same connectors as the device under test.

2. Connect the input and the output ports of the ACCESS
Master using the patch cord.

Figure 9.6.1-1 Connection to Verify Patch Cord

3. Touch Loss Test Set on the Top Menu of the ACCESS Master.

4. If any value is specified for Reference, touch the field to set it
to None.

5.  Touch Light Source to display On.

6. Touch Light Source Wavelength to set the wavelength.

19Q 189, SSO']

7.  Touch Power Meter Wavelength to set the same wavelength
as Light source.

8.  Touch Reference and touch Paste the Power on the dialog
box. The Reference field displays the current power.

9.  Touch Light Source to display Off.

10. Reverse the patch cord connection between the ports.

9-15
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11.

12.

Touch Light Source to display On.

e Ifthe Loss reading displayed is less than 0.5 dB, the patch
cord is good and will provide a valid test.

e If the Loss reading is 0.5 dB or greater, clean the optical
connecters and repeat steps 9 and 11.
If the Loss reading is still 0.5 dB or greater, after cleaning
the connectors, replace the patch cord and repeat steps 4
through 11.

Repeat steps 4 through 11 for all wavelengths to be tested as

required.
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9.6 Loss Test Set Measurement Procedures

9.6.2 Single ACCESS Master Method
The following describes how to use a single ACCESS Master to

which an optional power meter is installed for Loss Test Set.

This procedure requires that the start and end of the fiber under
test are at the same location.

Measuring a reference
1. Touch Loss Test Set on the Top Menu of the ACCESS Master.

2. Connect the input and the output ports using either of the
following.
e A single patch cord

e Two patch cords and an in-line connector

@ Mode conditioner (for multi-mode fiber)
@ Patch cord
@ In-line connector

Figure 9.6.2-1 Connection to Measure a Reference

19Q 189, SSO']

Note:
A mode conditioner is required to perform tests
recommended by TIA. It is recommended to use the mode
conditioner that complies with IEC61280-4-1.
A mode conditioner is not provided with the ACCESS
Master.
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3. Touch Light Source Wavelength to set the wavelength.

4.  Touch Power Meter Wavelength to set the same wavelength
as Light source.

5.  Touch Modulation to set CW.

6. Touch Light Source to display On.

7.  Touch Reference and touch Paste the Power on the dialog
box. The Loss reading indicates 0.00 dB and the Reference
field displays the current power.

8.  Repeat steps 3 through 7 for all wavelengths to be tested as
required.

Note:

The Reference value(s) just stored are retained on power
down of the ACCESS Master.

Testing

1.  Touch Threshold.

2.  Enter a pass/fail threshold for the wavelength to be
measured and then touch OK.

3.  If using the two patch cord method, disconnect the patch
cords at the in-line connector in Figure 9.6.2-1.

If using the one patch cord method, disconnect the patch cord
from the input port.

Note:

Regardless of the method used (one or two patch cords) do
not disconnect the patch cord from the output port. The
coupled level of the light source may change when the patch
cord is reconnected.

9-18
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4.  Attach the free end of the patch cord connected to the output

port to one end of the device under test.

AACHEEW

@ Mode conditioner (for multi-mode fiber)
@ Patch cords

@ In-line connector

@ Device under test (fiber, coupler, etc.)

Figure 9.6.2-2 Connecting DUT(s)

5.  Touch Light Source Wavelength to set the wavelength.

6. Touch Power Meter Wavelength to set the same wavelength

as Light source.
7.  Touch Light Source to display On.
8.  Touch Loss Table.

19Q 189, SSO']

9. Touch Add to add the current test data to the Loss Table.

10. Repeat steps 4 through 9 until all devices for the current
Loss Table are tested.

It is a good practice to save the Loss Table periodically (for
example, every ten fibers) as you store the loss readings to

prevent loss of data in the event of a power failure.
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9.6.3 Single ACCESS Master Method with an External Light
Source

This method is used when the start and end of the fiber under test
are at two different locations.

Measuring a reference
1.  Touch Loss Test Set on the Top Menu of the ACCESS Master.

2. Connect between an external light source and the power
meter on the ACCESS Master using either of the following.
e A single patch cord

e Two patch cords and an in-line connector

(D

Light Source Q Power Meter

i i

|
lv
L\e 566

[ —

@ Mode conditioner (for multi-mode fiber)
@ Patch cords
@ In-line connector

Figure 9.6.3-1 Connection to Measure a Reference

Note:
A mode conditioner is required to perform tests
recommended by TIA. It is recommended to use the mode
conditioner that complies with IEC61280-4-1.

A mode conditioner is not provided with the ACCESS
Master.
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9.6 Loss Test Set Measurement Procedures

Make sure that the optional Power Meter and the external

light source are set to the same wavelength.

e Power up the external light source.
Follow the instructions for the given external light source
to set it to the desired wavelength.
Allow five minutes for the light source to stabilize.
e Touch Power Meter Wavelength on ACCESS Master until
the desired wavelength is displayed.
Make sure that the modulation mode for the ACCESS
Master optional Power Meter and the external light source
are set to CW.

¢ On the ACCESS Master, touch Modulation to display CW.

e Follow the instructions for the given external light source
to set it to CW (Continuous Wave) mode.

Turn on the optical output of the external light source.

Touch Reference and touch Paste the Power on the dialog
box. The Loss reading indicates 0.00 dB and the Reference
field displays the current power.

Repeat steps 3 through 6 for all wavelengths to be tested as
required.

Note:

Testing
1.

2.

The Reference value(s) just stored are retained on power
down of the ACCESS Master.

Touch Threshold on the ACCESS Master panel.

Enter a pass/fail threshold for the wavelength to be
measured and then touch OK.

If using the two patch cord method, disconnect the patch
cords at the in-line connector.

If using the one patch cord method, disconnect the patch cord

19Q 189, SSO']

from the input port.

Note:

Regardless of the method used (one or two patch cords) do
not disconnect the patch cord from the external light source.
The coupled level of the light source may change when the
patch cord is reconnected.
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4.

© ® =N o

Attach the free end of the patch cord connected to the
external light source to one end of the device under test.
Using a second patch cord, connect the ACCESS Master
optional Power Meter to the other end of the device under
test.

< S

(D

Light Source

Power Meter

] ‘I fo
{

[ —
@ Mode conditioner (for multi-mode fiber)
@ Patch cords
@ In-line connector
@ Device under test (fiber, coupler, etc.)
Figure 9.6.3-2 Connecting DUT(s)

Make sure that the Power Meter and external light source

are set to the same wavelength.

Turn on the optical output of the external light source.
Touch Loss Table on the ACCESS Master panel.

Touch Add to add the current test data to the Loss Table.

Repeat steps 4 through 8 until all devices for the current
Loss Table are tested.

It is a good practice to save the Loss Table periodically (for

example, every ten fibers) as you store the loss readings to

prevent loss of data in the event of a power failure.
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9.6 Loss Test Set Measurement Procedures

9.6.4 Dual ACCESS Masters Method

This procedure details how to operate the Loss Test Set mode for
two ACCESS Masters (designated ACCESS Master-A and
ACCESS Master-B) that have not been physically connected
together to establish their Reference settings.

This method can also be used when there is a long distance
between the start and end of the fiber under test.

This method has three phases.

Measuring a reference
Perform the following steps on both ACCESS Master-A and
ACCESS Master-B.

1. Power on the ACCESS Master.
2. Touch Loss Test Set on the Top Menu of the ACCESS Master.

3. Connect the input and the output ports using an in-line
connector and two patch cords.

19Q 189, SSO']

@ Mode conditioner (for multi-mode fiber)
@ Patch cords
@ In-line connector

Figure 9.6.4-1 Connection to Measure a Reference
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Note:

10.

A mode conditioner is required to perform tests
recommended by TIA. It is recommended to use the mode
conditioner that complies with IEC61280-4-1.

A mode conditioner is not provided with the ACCESS
Master.

Touch Light Source Wavelength to set the wavelength.

Touch Power Meter Wavelength to set the same wavelength

as Light source.
Touch Modulation to set CW.
Touch Light Source to display On.

Touch Reference and touch Paste the Power on the dialog
box. The Loss reading indicates 0.00 dB and the Reference
field displays the current power.

Touch Loss Table and then touch Add.
The reference values are displayed in Power column on the
Los Table.

Repeat steps 4 through 9 for all wavelengths to be tested as

required.

Note:

The Reference value(s) just stored are retained on power
down of the ACCESS Master.
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Modifying the stored reference

The stored reference values in ACCESS Master-A need to be input
into ACCESS Master-B and the stored reference values in
ACCESS Master-B need to be input into ACCESS Master-A.

1. On ACCESS Master-A, touch Light Source Wavelength to set
the wavelength to be modified.

2.  Touch Reference and then enter a reference value of
ACCESS Master-B.

3.  Repeat steps 1 and 2 to set the reference values for other
wavelengths as required.

4.  On ACCESS Master-B, repeat steps 1 through 3 to set the
reference values to the values in the Power columns in the
LOSS Table of ACCESS Master-A .

Testing

1.  Touch Threshold on the ACCESS Master panel.

2.  Enter a pass/fail threshold for the wavelength to be
measured and then touch OK.

3.  Disconnect the patch cords at the in-line connector.

Note:

Do not disconnect the patch cord from the output port of
ACCESS Master. The coupled level of the light source may
change when the patch cord is reconnected.

4.  As shown the figure below, attach the free end of the patch

cord connected to the output port on ACCESS Master-A to
the end of one device under test and attach the free end of
the patch cord connected to the input port on ACCESS
Master-B to the opposite end of the fiber.

Attach the free end of the patch cord connected to the input
port on ACCESS Master-A to the end of another device under
test and attach the free end of the patch cord connected to
the output port on ACCESS Master-B to the opposite end of
the fiber.

19Q 189, SSO']
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"

66060060

\©@ 80688885 /] \@ /)

—

 ACCESS Master A ACCESS Master B

© % =N

@ Mode conditioners (for multi-mode fiber)

@ Patch cords

@ In-line connectors

@ Device under test (fiber, coupler, etc.)
Figure 9.6.4-2 Connecting DUT(s)

Make sure that the Power Meter and the light source are set

to the same wavelength.

Touch Light Source to display On.

Touch Loss Table on the panel of ACCESS Master.

Touch Add to add the current test data to the Loss Table.

Repeat steps 4 through 8 until all devices for the current
Loss Table are tested.

It is a good practice to save the Loss Table periodically (for

example, every ten fibers) as you store the loss readings to

prevent loss of data in the event of a power failure.
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9.7 Working with Loss Test Set Files

9.71 Saving Loss Table

Press Save while the Loss Table screen is displayed, the
Save screen is displayed.

2018-Jul-27 15:42

File Name
losstahle0002.CSY
Medium: USE Memory (17Files G608MB Free )
Folder:  / Save Tahle
File Name Date/Time ¥
[Screencapture] 18-07-27 15:42 A
[vipi] 18-05-25 11:33
[FOUND.000] 18-05-07 16:43 Sort
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34 —— | New Folder
[Internal] 17-05-17 14:46
[New folder] 15-12-04 19:08 Delete
losstable0001.GSY 18-07-27 15:42
! 07 B Vv
trace_D.csv 17-07-07 09:44 More >3
Selected File Size : ***

Figure 9.7.1-1 Save Screen

For details on how to save files, refer to 3.5.7 “Saving File”.

Note:
If the Loss Table to be saved is loaded from the file, be sure
to change the filename and save it. Otherwise the file is
overwritten and the previous test results contained in the
file are lost.

19Q 189, SSO']
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9.7.2 Loading a Loss Table

1. PressLoad while the Loss Table screen is displayed,
the Load screen is displayed.

Load 2018-Jul-31 18:53 []
Medium: USE Memory ( 18Files 6605MB Free )
Folder: s

File Name Date/Time ¥
[ScreenCapture] 18-07-31 18:52 A
[Internal] 18-07-30 11:32
[vipil 18-05-25 11:33
[FOUND.000] 18-05-07 16:43
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34 ~
[Mew folder] 15-12-04 19:08
losstahle0002.CSY 18-07-27 15:42
trace_D.csv 17-07-07 00:44 v

Selected File Size : 959

Figure 9.7.2-1 Load Screen

2.  Select a storage medium.
3. Touch the file name to select it.

4.  Touch Load Table.

For other file operations, refer to 3.5 “File Operation”.
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Chapter 10 Power Meter and Optical Light Source

This chapter describes the power meter, light source, and optional
VFL for the ACCESS Master.

10.1 Power Meter OVerview.........cccceveueeeeeniieeeennnen. 10-2
10.1.1 Accessing Power Meter.............ccco...... 10-2
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Chapter 10 Power Meter and Optical Light Source

10.1 Power Meter Overview

The optical communications power level can be measured using
the power meter. Breakage, loss increases, and other optical fiber
conditions can be checked by measuring the optical

communications power level.

10.1.1 Accessing Power Meter
1. Press Top Menu @

2. Touch Power Meter.

Note:
When an optical power meter (Option 004, 005, or 007) is
installed to the ACCESS Master, Loss Test Set is made
available instead of Power Meter. For details on Loss Test
Set, refer to Chapter 9 “Loss Test Set”.

/A\ CAUTION

Do not input optical power beyond the level
indicated on the measurement port.

Otherwise, the light receiver may be damaged.

10.1.2 Power Meter Screen
(1] [2]

2018-Aug-2 10:39

Power Meter

Power Meter

Wavelength 41310 nm

Power Meter
[3] — - Wavelength

[4] Loss

T T

Threshold None

[5] ! (8]

Set Zero

Anritsu

Loss Table

Figure 10.1.2-1 Power Meter Screen
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10.1 Power Meter Overview

[1]

[2]

Power Meter Wavelength indicator

Displays the wavelength set via Power Meter Wavelength.
Absolute Power reading

Displays the measured power meter value in dBm units.
The value can be converted into mW (mili-watt) units by the

following formula:
Pp
Py, = 1010

PW: Power (mW unit)
PD: Power (dBm unit)

“Under” 1s displayed if the power is less than the
minimumlevel of the measurement range.
“Over” is displayed if the power is more than the maximum

level of the measurement range.

When the reference value in [4] is set to None, pass/fail
status determined according to the threshold value in [5] is
indicated. If it is determined as fail according to the
threshold, the background color will get red.

Range indicator

Displays the power level to be measured. The Range
indicator increases with an increase in power level.
Reference

Displays the power level that is basis of loss calculation.
Touching the field allows you to change the value.
Threshold

Displays the value to determine pass/fail status of power or
loss. Threshold must be set for each wavelength.

e Threshold for power when the reference is set to None

e Threshold for loss when the reference is not set to None

Touching the field allows you to change the value.
Loss
Displays the power loss. When the reference value is set to
None, “————— ” is displayed.
The power loss is obtained as follows:

Loss = Reference — power measurement (dB)
When the reference value in [4] is not set to None, pass/fail
status determined according to the threshold value in [5] is
indicated. If it is determined as fail according to the

10-3
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Chapter 10 Power Meter and Optical Light Source

threshold, the background color will get red.

[7]  Port connection indicator
Indicates the measurement port that varies according to the
wavelength setting. Connect the optical fiber to the indicated
port.

10.1.3 Softkeys

Power Meter Wavelength

Switches the wavelength for the power meter.

Set Zero

Adjusts the power meter offset. Refer to 10.1.4 “Power Meter Zero
Offset”.

Loss Table
Displays the Loss Table screen. Refer to 10.2 “Loss Table Screen
(Power Meter)”.

10.1.4 Power Meter Zero Offset

Perform the following steps to zero the power meter.

1. Disconnect the fiber from the Power Meter (Input) port, if
connected, and close the protective cover to shield the port
from incident light.

2. Touch Set Zero on the Power Meter screen (Figure 10.1.2-1
“Power Meter Screen”). The following dialog box appears.

Power Meter 2018-Aug-2 10:39

Power Meter Power

Wavelength 1310 nm
: Under

Disconnect fiber and close protective cover. -

-
Threshold

Ainritsu

Figure 10.1.4-1 Confirmation Dialog Box
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10.1 Power Meter Overview

3.  Touch Start. The message “Zeroing power meter...” appears
briefly and the unit returns to the Loss Test Set screen with

a Power reading of “Under”.

Note:
The following message may be displayed when executing
zero offset without light shielding.

Zero Set is failed. Please make sure the protective cover is
fully closed and try again.

Touch OK or press to clear the message from the
screen. Make sure that the measurement port is fully
covered with the protective cover, and then execute zero
offset again.

20anog Y31y 1edond(Q pue 1939\ IoMoJ
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Chapter 10 Power Meter and Optical Light Source

10.2 Loss Table Screen (Power Meter)

The Loss Table screen displays the measured losses in the table

format. The Loss Table can be saved as a text file (in csv format).

Touching Loss Table displays the following screen.

Power Meter 2018-Aug-2 13:18
Power Meter Power
Wavelength 1310 nm
[1] -24.5dBm
Reference None
o ———— =
L No WL Loss Power  Pass / Fail Comment
007 1310nm 1.4dB -40.6dBm N
008 1310nm 2.4dB -41.5dBm
000 1310nm 0.2dB -30.3dBm
010 1310nm 0.1dB -39.2dBm Pass
[2] 011 1310nm 0.1dB -39.2dBm Pass
012 1310nm 3.3dB -42.4dBm Fail
013 1310nm 1.5dB -40.6dBm Pass
014 1310nm 3.4dB -42.5dBm Fail
015 1310nm 3.1dB -42.2dBm Fail
= |
—

Figure 10.2-1 Loss Table Screen (Power Meter)

[1] Power Meter Settings Area
Displays the wavelength, reference value, and power level or
loss set on the Power Meter Screen (Figure 10.1.2-1).
If Reference is set to None, the power level currently
measured is displayed. If any value is specified for Reference,
power loss is displayed.

[2] Loss Table
Displays a list of the measured results. Touching a row
allows you to select it. The table can be scrolled using the
rotary knob or the arrow key set.
A Loss Table can contain up to 999 rows and presents the
following details:
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10.2 Loss Table Screen (Power Meter)

Table 10.2-1 Details of Loss Table

Name

Explanation

No

Number of the fiber tested

WL

Wavelength set for the Power Meter

Loss

Difference between the reference and
power

Power

Current power measurement value

Pass/Fail

Pass/Fail status as determined by the
current Threshold value

Comment

Comments entered by the operator

[3] Sofkeys

Refer to 10.2.1 “Loss Table Softkeys”.

10.2.1 Loss Table Softkeys
Add

Adds the current test results to the Loss Table.

Overwrite

Overwrites the highlighted row in the Loss Table with the results

from the current test.

Delete

Deletes the bottom row when it is selected.

Delete All

Deletes all test results from the Loss Table.

Comment

Allows you to enter a comment. For detail on how to enter

characters, refer to 3.1.5 “How to Enter Characters”.

Back

Touching this softkey goes back to the Power Meter screen (Figure
10.1.2-1 “Power Meter Screen”).

10-7
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Chapter 10 Power Meter and Optical Light Source

10.2.2 Editing the Loss Table

10.2.2.1 Adding Test Data to an Existing Loss Table

Touch Add.
The current test data will be added at the end of the Loss Table.

Note:

The light source output must be turned on.

When the light source output is turned off, the “Under” is
displayed in the Power column and “** ***” ig displayed in
the Loss column. When the threshold is set, “Fail” is
displayed.

10.2.2.2 Overwriting Test Data in an Existing Loss Table
1. Touch the desired row on the Loss Table to select it.

2. Touch Overwrite. The new test data information appears in
the highlighted row.

Note:

The light source output must be turned on.

When the light source output is turned off, the “Under” is
displayed in the Power column and “** ***” ig displayed in
the Loss column. When the threshold is set, “Fail” is
displayed.

10.2.2.3 Deleting Test Data from a Loss Table
Touch Delete, and the bottom row is deleted.

Note:

The Delete softkey is only available when the bottom row in
a Loss Table 1s selected.
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10.2 Loss Table Screen (Power Meter)

10.2.2.4 Deleting All Test Data from a Loss Table

When you start a new Loss Test Set, the Loss Table is populated
with the data from the previous test or the data loaded from the
file.

In this case, touch Delete All to clear all the test results in the
table.
1.  Touch Delete All.

2.  As a confirmation dialog box appears, touch Yes to delete.

10.2.2.5 Adding Comments to a Loss Table
1. Touch the desired row on the Loss Table to select it.

2.  Touch Comment.

3. Enter a comment on the displayed dialog box.

Power Meter 2018-Aug-2 10:40

Comment (MAX:30)

N, <

Apoooononn
e
aoooononon
All Clear

Hn-“n-n LTz
Capital Letter

KN =1

Figure 10.2.2.5-1 Comment Dialog Box

For details on how to enter characters, refer to 3.1.5 “How to
Enter Characters”.

4. Touch OK.
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Chapter 10 Power Meter and Optical Light Source

10.3 Power Meter Setup

10.3.1 Wavelength

Touch the Power Meter Wavelength to switch the wavelength.

10.3.2 Reference

Power Meter

Power Meter

Wavelength

Threshold

1310 nm

Reference

-99.9 - 40.0 (dBm)

2018-Aug-2 12:52

Power

-7.0 dBm

Figure 10.3.2-1 Entering Reference

Change +—

None

Paste the Power

Toggles the reference value from
positive to negative or negative to
positive.

Sets the reference value to “None”.
Copies current power to the
Reference field.
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10.8 Power Meter Setup

10.3.3 Threshold

Displays the value to determine pass/fail status of power or loss.
Threshold must be set for each wavelength.

e Threshold for power when the reference is set to None

e Threshold for loss when the reference is not set to None

Touching the field allows you to change the value.

Power Meter 2018-Aug-2 12:63

Power Meter Power

Wavelength 1310 nm

Threshold

EXEE— =

-00.0 - 90.0 (dB)

KN 1 3

Reference

Figure 10.3.3-1 Entering Threshold

Change +— Toggles the threshold value from positive to
negative or negative to positive.
None Sets the threshold value to “None”.

20anog Y31y 1edond(Q pue 1939\ IoMoJ
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Chapter 10 Power Meter and Optical Light Source

10.4 Power Meter Measurements

10.4.1 Power Level Measurement
Note:

Correct measurement may not be obtained until zero offset
1s executed.

Be sure to perform light shielding and execute zero offset
before measurement.

1. Press Top Menu @
2. Touch Power Meter.
3. Close the power meter port connector cover.

4.  Touch Set Zero to start zero offset, and wait until the process

1is complete.
5. Touch Power Meter Wavelength to set the wavelength.

6. Connect the fiber under test to the measurement port on the
ACCESS Master.
The power level of the fiber under test is displayed in the
Power reading area.

Power Meter 2018-Aug-2 12:52

Power Meter Power

Wavelength 1310 nm

-7.0 dBm

T e E—— — —

Power Meter
Wavelength

Loss

7.0dB
Threshold None

Set Zero

Anritsu

Loss Tahle

Figure 10.4.1-1 Power Display
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10.4 Power Meter Measurements

10.4.2 Power Loss Measurements
Reference Procedure

1. Press Top Menu @
2.  Touch Power Meter.

3.  Connect between an external light source and the power
meter on the ACCESS Master using either of the following.
e A single patch cord

e Two patch cord and an in-line connector

@

.

Power Meter
Light Source

i = =
r il 1 (‘ ARG

20anog Y31y 1edond(Q pue 1939\ IoMoJ

@ Patch cord

@ In-line connector

Figure 10.4.2-1 Connection to Measure a Reference

4. Make sure that the optional Power Meter and the external
light source are set to the same wavelength.

e Power up the external light source.
Follow the instructions for the given external light source
to set it to the desired wavelength.
Allow five minutes for the light source to stabilize.
e Touch Power Meter Wavelength on ACCESS Master until
the desired wavelength is displayed.
5.  Turn on the optical output of the external light source.
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Chapter 10 Power Meter and Optical Light Source

6. Touch Reference and touch Paste the Power on the dialog box.
The Loss reading indicates 0.00 dB and the Reference field
displays the current power.

7. Repeat steps 3 through 6 for all wavelengths to be tested as
required.

Note:

The Reference value(s) just stored are retained on power
down of the ACCESS Master.

Testing

1. Touch Threshold on the ACCESS Master panel.

2.  Enter a pass/fail threshold for the wavelength to be
measured and then touch OK.

3.  If using the two patch cord method, disconnect the patch
cords at the in-line connector.

If using the one patch cord method, disconnect the patch cord
from the input port.

Note:

Regardless of the method used (one or two patch cord) do
not disconnect the patch cord from the external light source.
The coupled level of the light source may change when the
patch cord is reconnected.

4.  Attach the free end of the patch cord connected to the

external light source to one end of the device under test.
Using a second patch cord, connect the ACCESS Master
optional Power Meter to the other end of the device under
test.
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10.4 Power Meter Measurements

I A

A Power Meter
Light Source

1 F
r ] ‘i ﬁf/‘ AR

@ Patch cords
@ In-line connector
@ Device under test (fiber, coupler, etc.)

Figure 10.4.2-2 Connecting DUT(s)

5. Make sure that the Power Meter and external light source

are set to the same wavelength.
6.  Turn on the optical output of the external light source.
7.  Touch Loss Table on the ACCESS Master panel.
8.  Touch Add to add the current test data to the Loss Table.

9. Repeat steps 4 through 8 until all devices for the current
Loss Table are tested.

It is a good practice to save the Loss Table periodically (for
example, every ten fibers) as you store the loss readings to

prevent loss of data in the event of a power failure.

10-16
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Chapter 10 Power Meter and Optical Light Source

10.5 Working with Loss Table Files

10.5.1 Saving Loss Table

Press Save while the Loss Table screen is displayed, the
Save screen is displayed.

2018-Aug-2 10:41

File Name
Medium: USE Memory ( 18Files 6605MB Free )
Folder: i

File Name Date/Time ¥
[ScreenCapture] 18-08-02 10:41 A
[Internal] 18-07-30 11:32
[vipil 18-05-25 11:33
[FOUND.000] 18-05-07 16:43
[System Volume Information] 17-11-28 22:06 ~
[Linux_Images] 17-11-28 21:34
[New folder] 15-12-04 19:08
losstahle0002.CSY 18-07-27 15:42
losstahle0001.CSY 18-07-27 15:42 V

Selected File Size : ***

Figure 10.5.1-1 Save Screen

For details on how to save files, refer to 3.5.7 “Saving File”.

Note:
If the Loss Table to be saved is loaded from the file, be sure
to change the filename and save it. Otherwise the file is

overwritten and the previous test results contained in the
file are lost.
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10.5 Working with Loss Table Files

10.5.2 Loading a Loss Table

1. PressLoad while the Loss Table screen is displayed,
the Load screen is displayed.

2018-Aug-2 10:41

Medium: USE Memory ( 18Files 6605MB Free )
Folder: s

File Name Date/Time ¥
[ScreenCapture] 18-08-02 10:41 A
[Internal] 18-07-30 11:32
[vipil 18-05-25 11:33
[FOUND.000] 18-05-07 16:43
[System Volume Information] 17-11-28 22:05
[Linux_lmages] 17-11-28 21:34 ~
[Mew folder] 15-12-04 19:08
losstahle0001.CSY 18-07-27 15:42
trace_D.csv 17-07-07 00:44 v

Selected File Size : 959

Figure 10.5.2-1 Load Screen

2. Select a storage medium.
3. Touch the file name to select it.
4.  Touch Load Table.

For other file operations, refer to 3.5 “File Operation”.

20anog Y31y 1edond(Q pue 1939\ IoMoJ
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Chapter 10 Power Meter and Optical Light Source

10.6 Light Source

Light Source is a function to output continuous lights or
modulated lights.

10.6.1 Accessing Optical Light Source
1. Press Top Menu @

2. Touch Light Source.

10.6.2 Light Source Screen

Light Source 2018-Aug-2 10:42

Light Source
Off

|

(3]

Modulation
cw

Anritsu

Figure 10.6.2-1 Light Source Screen

[1] Light Source On/Off indicator
[2] Port connection indicator

[8] Softkeys

Light Source On/Off indicator

Displays the current status of the Optical Light Source laser.
When the laser light is on, the front panel lamp ([8] in Figure
2.1-1) blinks.
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10.6 Light Source

/A CAUTION

e Disconnect the target measurement optical fiber
from the operating line.

The output from Optical Light Source may
interrupt communications if the target
measurement optical fiber is connected to the
optical fiber currently operating.

e Disconnect communications devices, etc. from
the target measurement optical fiber during
measurement to prevent the optical sensors
from being damaged.

Port connection indicator
Indicates the measurement port that varies according to the
wavelength setting. Connect the optical fiber under test to the

indicated port.

10.6.3 Softkeys

Light Source
Switches on and off the laser light output.

Wavelength
Switches the wavelength for the laser light.

Modulation
Switches the modulation frequency of the laser light. When set to
CW, the laser light is not modulated.

10-19
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Chapter 10 Power Meter and Optical Light Source

10.7 VFL

The VFL is an option available for the ACCESS Master, and is a
light source to emit a visible red light into a fiber. Since the light
from this light source is visible, it is useful for locating fault points
in the dead zone by visually checking the diffusing light. It is also

useful for fiber identification of a multi-core optical fiber.

When visible light is injected into a non-coated optical fiber,
diffused light can be visually checked by manually bending the
fiber. It is possible to determine whether there is a break point on
the optical fiber by checking the diffusing light.

The VFL can be turned on any time if panel operations are

available.

The VFL enables checking for break points when no fiber
identification device (ID tester) is available. Note that the further
the distance from the light source, the harder it is to check the
visible light.

Start of diffusing visible light End of diffusing visible light
v v

Visible— 3 -—

light > >

Considered there are faults between these points

Figure 10.7-1 Injecting Visible Light into Fiber

Note:
Take care not to press too hard when inserting the APC

connector as this may scratch the edge face of the ferrule.
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10.7 VFL

10.7.1 Turning on, off, or Blinking VFL
1.  Press VFL (&). The following dialog box appears.

Visual Fault Locate

2. Touch Off, Blink, or On.
3. Touch OK.
When On is selected, the VFL icon is displayed in red.

When Blink is selected, the VFL icon blinks.

[ 15 ]

A,

g

g

VFL icon =

[¢”]

OTDR (Standard) 2020-Jun-24 11:27 8
4B 10.0dBAdiv (1
a ©
S O T NN SOTOE VAN ) NSNS O SV A =]
B 2.
20.0 o
E 30.0 L]
H H H H H (=

O SO SV SO NSO SO PN T ST [N

4 = . 3
50.0- o,
A =
= o

0.72 0.73 074 075 076 077 078 070 08 081 0.82km L)
L =
=

0]

o

o

=

Q

("]

A: 0.7724 km 2-Pt Loss WL I0R :

B: 0.7724 km ek ks DR: RES :

A->B: 0.0000 km Reflect s #sks PW: AVG :
Trace

Figure 10.7.1-1 VFL Icon
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10.7.2 Example of Visually Checking Faults

The following is an example of how to visually check faults on
optical fibers using the VFL.

Procedure
1.  Connect the optical fiber to be measured to the VFL port.
2. Turn on or blink the VFL.

3. Visually check the diffused light by bending the optical fiber

to be measured.

4.  Turn off the VFL after the check.

Note:
Loss measurement and event-point detection cannot be

performed using the VFL.
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Chapter 11 VIP

This chapter explains how to use the VIPs. The VIPs are sold
separately from the ACCESS Master.

111 VIP s 11-2
11.2 Using VIP on ACCESS Master ..........ccccceeueeee. 11-4
11.2.1 VIP Operation ...........cccceecvvvveeeeeeeeennen, 11-4
11.2.2 VIP Test Settings .......oocovveivieeiininenn. 11-6
11.2.3 VIP Auto File Settings.........ccccceeeennnnee. 11-9
11.2.4 Capturing a VIP image ..........ccccceenee. 11-10
11.2.5 Analyzing a VIP image ......cccccceeeee... 11-11
11.2.6 EXiting VIP .oooii 11-12
11.3  Working with VIP Files .........cccccviiiiiiineen 11-13
11.3.1 Saving VIP files.......cccoiiiiiiiiien. 11-13
11.3.2 Loading VIP file.......ccccoviiiiiiiiiecn, 11-14
11.4 Creating Reports........ccccciviieiiiiiee e 11-15
11.4.1 Header.......ccocieiiiciiieec e 11-16
11.4.2 Save Settings........cccocvvviieiiiiiieee 11-17
11.4.3 Creating PDF .......ccccoveiiiiiiiiiieeeee, 11-18
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Chapter 11 VIP

11.1 VIP

The Video Inspection Probe (VIP) option is used to inspect fiber
optic terminations.

The following VIP models are available for the ACCESS Master.

G0306C

G0306A

Figure 11.1-1 External View of VIPs

For how to use a VIP, refer to the operation manual coming with
the VIP.

Note:
GO0306A and G0306B are discontinued models.
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11.1 VIP

Connect a VIP to the USB port (VIP) on the ACCESS Master top

panel.

USB port (VIP)

Figure 11.1-2 Connecting VIP
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11.2 Using VIP on ACCESS Master

11.2.1 VIP Operation

When a VIP is connected to the ACCESS Master, touching VIP on
Top Menu displays the VIP screen.

VIP 2018-Aug-3 02:56

Probe Madel Focus [1]
60306C -~ _—

Tip Type
2.5PC-M

Test Profile

SM UPG »>45
IEC 61300-3-35

Auto Analyze
On

Auto File
on

N/A

| Press START to capture image

(8]

Figure 11.2.1-1 VIP Screen

The Focus bar indicates the degree of the focus adjustment.
Press to capture an image of the fiber endface.

If an image of the fiber endface has been captured, the following
operations are available.

[1] Zoom, Shift

Touch @, E, or u to zoom or shift the image by

touching it or dragging it.

The image can be expanded up to 200% The zoomed-in image
can be moved by pressing the arrow keys.

Rotating the Rotary knob zooms in or out of the image.
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11.2 Using VIP on ACCESS Master

Table 11.2.1-1 Tool Icons

Explanation

Zooms in the image centering the touched point.

Zooms out of the image centering the touched point.

Displays the whole image.

Moves the image by dragging.

o
=}

[2] Save
Saves the captured endface image and the analysis results to
a file in VIPI format. Or saves only the endface image in
PNG format.
Refer to 11.3.1 “Saving VIP Files”.

[3] Analyze
Performs pass/fail judgement for the captured image.
Touch Analysis to display details of the analysis results.

[4] Overlays
Displays borders (Core, Cladding, Adhesive, and Contact),
scratches, and defects.

[6] Settings
Displays VIP Test Set Screen and VIP Auto File Settings
Screen.

[6] Report
Displays VIP Report Settings Screen (refer to Figure 11.4-1).

[71 Analysis Result
Displays the table of analysis result (refer to Figure
11.2.5-2).

[8] Pass/Fail Result
Displays the result judged from the number of defects and
scratches which are discovered from analyzing the image.
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Chapter 11 VIP

11.2.2 VIP Test Settings

Images captured by the VIP can be analyzed on the ACCESS
Master.
Set Probe Model, Tip Type, and Test Profile to analyze correctly.

Touching Settings on the VIP Screen (Figure 11.2.1-1) displays the

following screen.

VIP Test Settings 2018-Jul-31 19:03
Tip Type FBET-U12M
Test Profile SM UPC »45 (IEC 61300-3-35)

Test
Settings

Figure 11.2.2-1 VIP Test Settings Screen

Probe Model
Select a probe to be used.

Tip Type
Select a tip attached to the probe. Tips displayed on the list vary
depending on the probe model.
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11.2 Using VIP on ACCESS Master

Test Profile

Select the observing fiber type. Limits which will be judged as
“Pass” are shown in tables.

In the following tables, “None” means that the fiber has no
scratches or defects. “No limit” means that there is no limit to the
number of scratches or defects.

For example, “None >3 pm” the fiber has no scratches or defects
which is larger than 3 um.

Table 11.2.2-1 SM UPC>45 (IEC 61300-3-35 ed.2)
Zone Defects Scratch
Core None None
Cladding | Nolimit <2pum No limit <3 um
5 2to 5 um None >3 pm
None >5 um
Adhesive | No limit No limit
Contact None >10 um No limit
Single Mode Fiber, Physical Contact, Return Loss is 45 dB or
greater.
Table 11.2.2-2 SM APC (IEC 61300-3-35 ed.2)
Zone Defects Scratch
Core None 4 <3um
Cladding | Nolimit <2pum No limit
5 2to 5 pm
None >5 um
Adhesive | No limit No limit
Contact None >10 pm No limit

Single Mode Fiber, Angled Physical Contact
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Table 11.2.2-3 SM PC>26 (IEC 61300-3-35 ed.2)

Zone Defects Scratch
Core None 2 <3 pum
None >3 um
Cladding | Nolimit <5 pum Nolimit <3 um
5 5to 10 um 3 >3 um
None > 10 pm
Adhesive | No limit No limit
Contact No limit <20 um No limit
5 20 to 30 um
None > 30 pm

Single Mode Fiber, Physical Contact, Return Loss is more than 26

dB or greater.

Table 11.2.2-4 MM PC 62.5, MM PC 50.0 (IEC 61300-3-35 ed.2)

Zone Defects Scratch

Core 4 <5pum No limit <3 pum
None >5 pm None >3 um

Cladding | Nolimit <5pum No limit <5 pum
5 5to 10 um None >5 um
None > 10 pm

Adhesive | No limit No limit

Contact No limit <20 pm No limit
5 20 to 30 um
None > 30 pm

Multi-Mode Fiber, Physical Contact, Core diameter 62.5 pm

Multi-Mode Fiber, Physical Contact, Core diameter 50 pm
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11.2.3 VIP Auto File Settings

Touch Settings on the VIP Screen (Figure 11.2.1-1) and touch
Auto Settings to display the following screen. It allows settings for

file saving or auto analysis of the captured image.

VIP Auto File Settings 2018-Jul-31 19:03

Base Filename vip*NUM=*

Auto Functions

Analysis Test
Settings
File Name
Auto

Start Number: 1 Settings

INTMEM /vip00OL.VIPI

Exit

Figure 11.2.3-1 VIP Auto File Settings Screen

File Location

Set a destination folder to save an analysis result file.

Base Filename

Set a name used for a file created at AutoSave.

Analysis
If selecting the checkbox, the endface image is automatically

analyzed after it was captured.

File Name
If selecting the checkbox, a filename is automatically created
when saving a file.

Start Number

If a sequential number is to be appended to a filename, set its
start number.

A filename which will be saved for the first time is displayed
inside the black frame under Start Number.

Note:
When the checkbox of File Name is not selected, Start
Number is not displayed and cannot be set.
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11.2.4 Capturing a VIP image

Note:
When using the VIP function, do not turn off the VIP nor
disconnect the USB connector.
VIP 2018-Aug-3 02:56
Probe Model
6030sC @
Tip Type
2.5PG-M E
RA
Test Profile
S5M UPG =45
IEC 61300-3-35 u
Auto Analyze
Off
Auto File
Off
N/A
100% Captured

Press START for Live image

Figure 11.2.4-1 Capture a VIP Image

To capture image:

1. Press Top Menu @ and touch VIP.

2. Touch Settings on the VIP screen to display the VIP Test
Settings screen.

3.  Edit the VIP Test Settings, and then press  Start .

4. Touch @ and touch the image to zoom in.
The range of magnification percentage is from 100% to 200%
and is displayed in the lower left of the image area.
If press then the magnification percentage will
become 100%.

5.  Touch u Drag the image to move it.

Note:

If the magnification percentage is 100%, the captured image
cannot be moved.
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11.2.5 Analyzing a VIP image

Images captured by the VIP can be analyzed on the ACCESS
Master.

vIP 2018-Aug-3 02:57

Probe Model
60306C

Tip Type
2.5PC-M

Test Profile

SM UPC >45
IEC 61300-3-35

KA
(%]

Auto Analyze
Off

Auto File
Off

- bz bR

Press START for Live image

Figure 11.2.5-1 Analyze a VIP Image

To analyze the image:

1. Capture the image or load VIP image from a file.

2. If you would like to change the VIP Test Settings, touch
Settings and change the settings.

3.  Touch Analyze to start analysis of the VIP image. The

progress bar is displayed during analysis.

4.  Circle of analysis range on VIP image, and PASS/FAIL

indicator are displayed if analysis is normally completed.
5.  Touch Analysis Result to show the table of analysis details.

Note:
The circles of analysis range are not displayed if Overlays is
set to Off,
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Probe Model
G0306C

VIP (vip_11032015_0003.VIPI)

2022-Jan-24 13:49

Zone Dia.(u) Defects Scratch Count

Core 25 PASS 0 PASS

115 PASS PASS

Tip Type
FBET-U12M

135 PASS

Test Profile

SM UPG »>45
IEC 61300-3-35

Auto Analyze
Qn

Auto File
on

- 100%

Acceptable Defect
(Green)

2
PASS 0
Contact 250 FAIL 1 PASS

Loaded

Press START for Live image

Unacceptale Defect
(Red)

Figure 11.2.5-2 Analysis Result Display

Defects include scratches and contaminants. If the size of a defect

found on the fiber endface is acceptable, the defect is highlighted

in green. If the size of a defect found on the fiber endface is

unacceptable, the defect is highlighted in red.

The following items appear in the analysis result table.

Table 11.2.5-1 Items in Analysis Result

Item

Explanation

Zone

Name of the analysis area

Dia.(w)

Measurement result of the diameter (um)

Defects

Pass/Fail result of defects

Count

Number of measured defects

Scratch

Pass/Fail result of scratches

Count

Number of measured scratches

11.2.6 Exiting VIP

Press Top Menu @ to close the VIP screen and the top menu

appears.
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11.3 Working with VIP Files
11.3.1 Saving VIP files

The captured image of the fiber endface and the analysis result
can be saved to a file. The saved file can be viewed on the ACCESS
Master or the PC.

By using the application software coming with the ACCESS
Master, the saved file can be analyzed on the PC. For details, refer
to the help of the application software.

1. Press to capture an image.

2. When the checkbox of File Name is selected on the VIP Auto
File Settings screen (Section 11.2.3), touching Save or

pressing Save saves the image and analysis result to a
file in VIPI format.

When the checkbox of File Name is not selected or Save is
touched again, the Save VIP screen appears.

2018-Aug-2 15:63

File Name
vip_170308_0001.VIPI
Medium: USE Memary ( 36Files 6604MB Free )
Folder:  / Save

File Name Date/Time ¥

[Screencapture] 18-08-02 15:53 _* F";TP{PE
[Internal] 18-07-30 11:32

[FOUND.000] 18-05-07 16:43

[System Volume Information] 17-11-28 22:05 New Folder
[Linux_lmages] 17-11-28 21:34
[New folder] 15-12-04 19:08 Delete
AUTO1310nm00012?_???_3.png 18-05-25 12:37

7.7 -05- B
AUTO1310nm00017?_77?_2.png 18-05-25 12:37 V Wiore 5=
Selected File Size : ***

Figure 11.3.1-1 Save VIP Screen

Save

Touching Save saves the image of the fiber endface or both the
image and analysis result to a file with the specified filename.

If the file with the same name exists in the destination folder, the
overwrite confirmation message appears.

Touch Yes to overwrite and No to cancel.
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viP

File Type
Touching File Type switches between VIPI format and PNG
format.
VIPI:
Saves both the image and analysis result.

PNG:
Saves the image of the fiber endface only.
For how to save a file, refer to 3.5.7 “Saving File”.

11.3.2 Loading VIP file

1. Press Load to display the VIP Load screen.
2. Select a storage medium.

3. Touch a file name to select it.

4. Touch Load.

For other file operations, refer to 3.5 “File Operation”.
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11.4 Creating Reports

The analyzed result can be output in a report. Report is saved in
PDF format which is able to be viewed on PC.

1. Press to capture an image.

2. If the Analysis checkbox on VIP Auto File Settings is not
selected, touch Analyze to start analyzing an image of the
fiber endface.

3.  Touch Report to display VIP Report Settings Screen.

VIP Report Settings 2020-Jun-19 14:07

Location
Operator

MNotes

l:‘lnclude Analysis Results l:‘lnclude Analysis Details

Include Logo

Logo File INTMEM./anritsu.PNG

Result Source

O Current Results Only
@Results in Folder

Folder: INTMEM/

Figure 11.4-1 VIP Report Settings Screen

Create PDF
Creates a report file.

PDF Viewer
Launches PDF viewer. For the operation, refer to 5.8.5 “Viewing a
Report”.
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11.4.1 Header

Enter the information to output as a report header.

The header consists of the following fields:

e (Customer: Customer name

e Location: Location, for example, address or name of city

e Operator: Operator information

e Notes: Notes regarding the fiber under test and
measurement results, if necessary

Touch the header field, and you will see the dialog box, where you

can enter characters. For how to enter characters, refer to 3.1.5

“How to Enter Characters”.

VIP Report Settings 2018-Aug-2 16:23

Customer (MAX:30)

I I R EE

EopnnoRoonR ey
OEODEEONER gy

DEDDRRDEOEN gy
AEEDOODoOEEn

KN TR

Figure 11.4.1-1 Character Entry
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11.4.2 Save Settings

In addition to the header, test stetting, and image of the fiber
endface, the following information can be output separately.

Include Analysis Results
Outputs PASS or FAIL.

Include Analysis Details

Outputs analysis result details as a table.

Include Logo
Outputs a logo at left-top of the report.
Specify an image file of the logo to output.

Result Source
Set file(s) to output in reports.

Current Results Only:
Outputs the image and analysis result displayed on the VIP

screen to a report.

Results in Folder:
Outputs all VIPI files from the selected folder to a report. The file
list is printed on the first page of the report.
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11.4.3 Creating PDF

Touching Create PDF on the VIP Report Settings screen displays
the screen to save a report.

Set File Name and Medium and touch Save.

2018-Aug-2 16:22

File Name

Medium: USE Memory { BFiles 6602MEB Free )
Folder: vipis

File Name Date/Time ¥

[ 18-08-02 16:22 )
vip0004.FDF 18-08-02 16:22
vip0003.FDF 18-08-02 16:22
vip0002.PDF 18-08-02 16:18
vip0001.PDF 18-08-02 16:18
0tdr0004ABC.PDF 18-05-25 11:33
vip_11032015_0002.PDF 18-05-24 18:15
vip_170308_0001.PDF 18-05-07 17:35

v

Selected File Size : ***

Figure 11.4.3-1 Save PDF Screen

If the file with the same name exists in the destination folder, the
overwrite confirmation message appears.
Touch Yes to overwrite and No to cancel.
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Logo — /Inl'ltSU 2018-08-02 16:22:32
VIP Report

Report Comments
Customer
Location TOKYO
Report Header
Operator
Notes
Report Contents
: : Files vip_11032015_0001 vipi
File list —— P -
vip_11032015_0002.vipi
vip_11032015_0003.vipi
vip_170308_0001 vipi

Figure 11.4.3-2 VIP Report Example (File list)

Logo Zinritsu 2022-01-24 134851
VIP Report
Report Comments
Custormer
Location
Operator
Motes
%IP Test Infarmation
File Name vip_11032015_0003.VIPI
Probe hModel GO306C
VIP Test Setup Tip Tipe FBET-U12M
Test Profile SM UPC =45 (IEC B1300-3-35 ed22.0)
Capture Tirme 2021-03-03 14:02:54
Analysis Result
Analysis FAIL
Result —
Analysis Details
Zone Marne Diarneter Defects Caunt Scratches Count
Care 25 PASS 0 PASS 0
Analysis Cladding 115 PASS 2 PASS 0
Details Adhesive 135 PASS o PASS o
Contact 250 FAIL 1 PASS o

Figure 11.4.3-3 VIP Report Example
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Chapter 12 Remote GUI

This chapter provides explanations on the Remote GUI function of
the ACCESS Master.

121 OVEIVIEW ..o 12-2
12.2 Preparation ........ooooooiiiiiiiie e 12-4
12.2.1 Ethernet Cable Connection .................. 12-4
12.2.2 Dongle Connection ..........ccccoevvveeeinnen. 12-5
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Chapter 12 Remote GUI

12.1 Overview

The Remote GUI function allows you to control the ACCESS
Master via your PC.

On your PC, you will see the operation panel and can operate the
touch panel, power key, and control keys with a mouse.

It is also possible to transfer and save the files stored in the
ACCESS Master to your PC.

Access Point

-~ W 7

USB-Ethernet

converter

Figure 12.1-1 Remote GUI Overview

When this function is used, the ACCESS Master works as a web
server. Therefore, the PC side is not required to have dedicated
software. It is also possible to control the ACCESS Master via
network.

Note:
Only a single web browser can access the Remote GUI
function.
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12.1 Overview

The following is required to use the Remote GUI function.

Table 12.1-1 Required Equipment and Software

Equipment Required Performance

PC Memory: 1 GB or more

Free hard disk space: 5 GB or more
Ethernet: 10/100BASE-T

Display: 12801024 or more

Browser Microsoft Internet Explorer 11 or later,
Google Chrome 66 or later,
Mozilla Firefox 59 or later,

Safari 11 or later

10D sjowey

USB-Ethernet converter*® USB1.1/2.0 supported, 10/100 BASE-T

Wi-Fi dongle* USB1.1/2.0 supported, IEEE 802.11b/g/n

* One of them. Do not simultaneously connect a USB-Ethernet

converter and Wi-Fi dongle to the ACCESS Master.

Note:
Not all USB-Ethernet converters and Wi-Fi dongles are
guaranteed to work with the ACCESS Master.
Use the recommended USB-Ethernet converter or Wi-Fi
dongle.
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12.2 Preparation
12.2.1 Ethernet Cable Connection

Connect the Ethernet cable to the USB port (General) of the
ACCESS Master, via USB-Ethernet converter.

USB-Ethenet
converter

Ethernet
cable

Figure 12.2.1-1 Ethernet Cable Connection

When connecting the USB-Ethernet converter to the powered-on
ACCESS Master:

This interrupts the measurement and displays the Ethernet

Settings screen. Configure the IP address and other settings
according to 12.2.3, “Network Settings of ACCESS Master”.

When connecting the USB-Ethernet converter to the powered-off
ACCESS Master:

Power on the ACCESS Master, and then touch Remote Setup in
the Top Menu. The ACCESS Master always holds the latest
settings made to the network settings.
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12.2.2 Dongle Connection

Connect the Wi-Fi dongle to the USB port (General) of the
ACCESS Master.

Wi-Fi dongle

1N 90wey

Figure 12.2.2-1 Dongle Connection
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12.2.3 Network Settings of ACCESS Master

Follow the steps below to configure Ethernet settings.

1. In the Top Menu, touch Remote Setup.
2.  Touch Ethernet Settings.

3. In the Ethernet Settings screen, touch the item you want to
edit. Then, a dialog box appears, allowing you to edit the

selected item.

Remote GUI password:
This password will be required to gain access to the
ACCESS Master from the PC. Up to 12 characters in

length is acceptable.

Note:
No password has been set at the factory.

4.  When you finish editing the selected item, touch Apply.

Ethernet Settings 2018-May-19 11:59

DHGP Off

IP Address 192.168.11.2

IP Netmask 256.255.265.0

Default Gateway None

SCPI Port Number 2288
—
Remote GUI Port Number 80

Ethernet
Settings

Figure 12.2.3-1 Ethernet Settings Screen

5. Touch Connect.

6.  Check that the following icon appears on the ACCESS
Master screen. This means the ACCESS Master has

successfully connected to the network.

28
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12.2.4 Wi-Fi Settings of ACCESS Master

Follow the steps below to configure Wi-Fi settings.

1. In the Top Menu, touch Remote Setup.
2.  Touch Wi-Fi Settings.

2018-May-19 13:29

Password 1234

[¢]
DHCP On Apply E
IP Address Q
(=gl
IP Netmask Connect @
Bluetooth d
SCPI Port Number 2288 Settings |
Remote GUI Password
Wi-Fi
Remote GUI Port Number 80 Settings
Ethernet
Settings
Sharing
Settings

Figure 12.2.4-1 Wi-Fi Setting Screen

3.  In the Wi-Fi setting screen, touch Selected Network.

4.  In the SSID list, touch a network to connect, and then touch

Select.
Choose Network 2018-May-19 13:29 g

Available Networks

SSID

AnritsuSmartDevice ) Select

AnritsuConfDevice
AnritsuDev Refresh
AnritsuSmartDevice

AnritsuGonfDevice Other

Cancel

Figure 12.2.4-2 Choose Network Screen

5. In the Wi-Fi setting screen, touch the item you want to edit.

Then, a dialog box appears, allowing you to edit the selected
item.
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Remote GUI password:
This password will be required to gain access to the
ACCESS Master from the PC. Up to 12 characters in
length is acceptable.

Note:

No password has been set at the factory.
6.  When you finish editing the selected item, touch Apply.
7.  Touch Connect.

8.  Check that the following icon appears on the ACCESS
Master screen. This means the ACCESS Master has
successfully connected to the network.

a8

12.2.5 Network Setup on PC

Follow the steps below to connect the ACCESS Master and PC via
LAN. The example uses the Window 10 screens.

1. Go to Start 3@, click Settings, and then click Network &
Internet.

Windows Settings

= © w4

System Devices Network & Internet Personalization
Display, notifications Bluetooth, printers, mouse Wi-Fi, airplane made, VPN Background, lock screen
power colors

2. Click Change adapter options.
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12.2 Preparation

To use the USB-Ethernet converter, right-click Ethernet, and
then click Properties.

‘& Network Connections

- ] X
4~ & <« Network.. > Network Connections > (Y] Search Network Connections el
Organize ~ Disable this network device Diagnose this connection » - v in | o
[. ANRITSU VPN : Bluetooth Netowk Connection
~ '-'p.‘ Disconnected == Not connected
&> WAN Miniport (L2TP) X @ Bluetooth Device (Personal Area ...
ﬂ" Wi-Fi 2 Ethernet
—=—p _ intgin.net .
Disabl
dlﬂ Intel(R) Dual Band Wireless-AC 82... 9 saple
Status
Diagnose

G Bridge Connections

Create Shortcut

G Delete

G Rename

10D sjowey

G Properties
4items  1item selected I

In the Ethernet Properties dialog box, click Internet Protocol
Version 4 (TCP/IPv4), and then click Properties.

w Ethernet Properties X
Metwarking

Connect using:

? Intel(R) Ethemet Connection (2) 1215-LM

This connection uses the following items:

HA_j[ilien’( for Microsoft Networks -
I File and Printer Sharing for Microsoft Networks

3005 Packet Scheduler

8l Intemet Protocol Version 4 (TCP/IPvd)
O . Microsoft Network Adapter Muttiplexor Protocol
. Microsoft LLDP Protocal Driver

4 Intemet Protocol Version 6 (TCP/IPvE) v
€ >

Install... Uninstall Properties
Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel
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5. In the Internet Protocol Version 4 (TCP/IP) Properties dialog
box, click Use the following IP address.

Internet Protocel Version 4 (TCP/IPv4) Properties X

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

(") Obtain an IP address automatically
(®ise the following IP address::

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l:l

[ validate settings upon exit Advanced. ..

Cancel

6. Assign an IP address that is different from the one set for the
ACCESS Master. Here, configure as follows and click OK:
IP address: 192.168.1.3
Subnet mask: 255.255.255.0

Internet Protocel Version 4 (TCP/IPv4) Properties *

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

(") Obtain an [P address automatically
(®) Use the following IP address:
IP address: 192,168, 1 . 3

Subnet mask: 255,255,255 . 0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:

Preferred DNS server: l:l

Alternate DMS server:

[ validate settings upon exit Advanced. ..

e

7. In the Ethernet Properties dialog box, click OK.
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12.3 Connection

1. On the PC, start a web browser.

2.  In the address bar, enter the IP address you set for the
ACCESS Master. In this example, enter “http://192.168.1.2”.

Epter the IP address.

e & http: 143.1.2 P~-C

File Edit View Favorites Tools Help

3.  The following screen appears when the PC is successfully
connected to the ACCESS Master. When you see an error
message that tells you the specified network is not found,
check for any problems with cable connection, network
settings for PC and ACCESS Master.

10D sjowey

File lManager login logout

Save Load Screenshot Setup Brightness Top Menu
¥ 2
= B D @ @ & ®

Figure 12.3-1 Remote GUI

4.  Enter the password set in 12.2.3, “Network Settings of
ACCESS Master”, click login, and then you will see the
ACCESS Master screen.

To quit operating the ACCESS Master, click logout.
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12.4 Operation

12.4.1 Panel operation
Just as you use the panel buttons on the ACCESS Master, you can
click the buttons of Remote GUI.

Available keys for Remote GUI mode turns red when you move the

cursor over it.

Figure 12.4.1-1 Available Hard Key Display

A click on the rotary knob moves the marker or cursor. The speed
with which the cursor and marker moves is determined by the size
of the red circle, as shown.

Slow Medium Fast

..

Figure 12.4.1-2 Rotary Knob Speed Display

You cannot rotate the rotary knob on the Remote GUI.

Also, you cannot move any by keep pressing the rotary knob on
the Remote GUIL.

/A CAUTION

If you change the remote control configuration
(such as IP address) on the Remote GUI, you can
no longer control the main unit.
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12.4.2 File operation

On the Remote GUI, click File Manager to open the file operation
window.

Download Upload Cancel

- o x
o 2 np:/[192.168.1.2 J = © || 2 AccessMasterRemote

___________

Upload progress

o
[}
B
Q
&
@
S

Type Name
Folder
Folder

Figure 12.4.2-1 File Operation Window

Click the first or second row, and you can change the save

destination.
intmem: Internal memory
usb: USB flash drive

If no USB flash drive is connected, no file name will be displayed
even by clicking usb.
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File transfer from the ACCESS Master to PC
1.  Click to select the file(s) you want to transfer.

When multiple files are selected, they are saved in a zip file.

2.  Click Download in the upper left, and you can start a file

download operation.

3.  Select a save destination folder as required, and then click

OK.

Note:
If the total size of files selected to transfer to the PC exceeds
5 MB, an error message appears. In this case, the selected
files will not be archived.

File transfer from PC to the ACCESS Master
1. In the upper left of the screen, click Upload.

2. In the Open dialog box, select a file you want to transfer.

3. Click Open to transfer the selected file. The file will not be

transferred if the space of the destination is insufficient.

Exiting the file operation window

Click € in the upper-right corner of the file operation window.
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Chapter 13 Folder Sharing

This chapter explains how to share the folder of the internal
memory of ACCESS Master.

131 OVEIVIEW ... 13-2
13.2 Preparation ..o 13-3

13.2.1 Ethernet cable or Wi-Fi Setup .............. 13-3

13.2.2 Bluetooth Setup .....ccooevviiiiiiiiiee 13-3

13.2.3 Sharing Setup......ccccceevieiiiiiieeeee e 13-4 1
13.3 Connection.......oooiiiiiiiee e 13-5

13.3.1 SetuponPC .....ccvveeiiiiiiee e, 13-5

13.3.2 When connecting via Bluetooth............ 13-5
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Chapter 13 Folder Sharing

13.1 Overview

By connecting via Ethernet, Wi-Fi or Bluetooth, folders on the
ACCESS Master can be shared with a Windows PC or an Android
device.

Bluetooth

N 177

Figure 13.1-1 Folder Sharing Overview

This function allows you to operate the ACCESS Master as a
network PC, where you find the shared internal memory as a

shared PC in File Explorer when accessing from a Windows PC.

One of the following interfaces is available for PC connection.

e KEthernet cable

e Wi-Fi

e Bluetooth

Bluetooth or Wi-Fi allows shared access to the folders from an
Android smartphone and other devices. The following is required
to use the Folder Sharing function

Table 13.1-1 Required Equipment

Equipment Required Performance

PC OS: Windows 7 Professional SP1 or later

Interface: Ethernet (10/100BASE-T),
Wi-Fi, or Bluetooth

Android smartphone 0S: Android 9 or later
Interface: Wi-Fi or Bluetooth

USB Ethernet converter | USB1.1/2.0 support, 10/100 BASE-T

Wi-Fi dongle USB1.1/2.0 support, IEEE 802.11b/g/n
Bluetooth dongle USB1.1/2.0 support
Note:

The operation is not guaranteed for all USB Ethernet
converters, Wi-Fi dongles, and Bluetooth dongles.
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13.2 Preparation

13.2 Preparation
13.2.1 Ethernet cable or Wi-Fi Setup

Refer to 12.2 “Preparation” for connection to USB ports and IP
address settings.

13.2.2 Bluetooth Setup

When using Bluetooth for PC connection, once the unit is powered

on and the Top Menu is displayed, perform the following steps if
changing the settings:

!

o
1.  Connect the Bluetooth dongle to the USB port of the g
ACCESS Master. The Bluetooth settings screen appears. ;}
Bluetooth settings 2018-May-19 11.50 S‘

3

PIN code 123456 5 )

o

Apply

Connect

Bluetooth
Settings

Wi-Fi
Settings

Ethernet
Settings

Sharing
Settings

Figure 13.2.2-1 Bluetooth Settings Screen

2. Touch Device name.

3. Edit the device name and touch OK. The default is MT9085-
(serial number).

4.  Touch PIN code.

5.  Edit PIN code on the dialog box, and touch OK. The default
PIN code is “123456”.

6. Press Top Menu .

To display the Bluetooth Settings screen, touch Remote Setup on
the Top Menu screen.
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Note:
If the Bluetooth dongle is plugged and de-plugged too
frequently, USB port may stop working. If this is the case,
turn off the power of ACCESS Master once and turn back
on.

13.2.3 Sharing Setup

To establish a connection via Ethernet or Wi-Fi, perform the

setting for sharing the internal memory.

Note:
Sharing Settings can be set while network connection is
disconnected.

1. Press Top Menu @

2. Touch Remote Setup.

3.  Touch Sharing Settings.

Sharing Settings 2018-May-10 13:18

Sharing
Settings

Figure 13.2.3-1 Sharing Setup Screen

4.  Touch Share My Internal Memory.
5.  Touch On and then touch OK on the dialog box.

6. Touch Apply.
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13.3 Connection

13.3 Connection
13.3.1 Setup on PC

1.  Start Explorer on your PC.

2. Enter the IP address of ACCESS Master into the address bar.
For example, enter \\192.168.11.2. The shared folder
appears.

IP address of ACCESS Master can be set on the Ethernet
Settings Screen (Figure 12.2.3-1) or the Wi-Fi Setting Screen
(Figure 12.2.4-1).

-
W

S

. . . . o

The public folder of the ACCESS Master is displayed in a few =

seconds. @

@)

=

~ e ©

@uvljl.- v Network » 192168112 » R

=3

Organize « Search active directory MNetwork and Sharing Center View remote printers o
» 0 Favorites public
o Share

* 7 Libraries

48 Computer
- &, Windows7 (C)

AE‘I_-I Metwork
> M 192,168.11.2
. Ml D15RAR

Figure 13.3.1-1 Display Example of Shared Folder

13.3.2 When connecting via Bluetooth

For how to establish a Bluetooth connection, refer to the
instruction manual for your utility software. On the PC, use
FTP-compliant software such as a Bluetooth stack on your
Bluetooth dongle.
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Chapter 14 Scenario Manager Lite

This chapter details the Scenario Manager Lite.

141 OVEIVIEW ..ottt eeeeeeeees 14-2
14.2 ProCedure ......cccccoveiiiieeiiee e 14-3
14.3 Automatic Logging .........ccevrvreeiiniiieneiniieee e 14-7
14.4 Scenario File........cccovvieiiiiiiie e, 14-8
14.4.1 SyntaX...occoeviiiiieiii e 14-8
14.4.2 Scenario Commands..........ccccceeeeevnnnne 14-9
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Chapter 14 Scenario Manager Lite

14.1 Overview

Scenario Manager Lite is the application that runs the predefined

program (scenario).

The test procedure and the test parameters are described in the

scenario using remote control commands. Scenario Manager Lite

allows you to perform the test automatically, without using the

remote control PC.

Remote control PC is required to run program

created by using remote control commands.

INIT_0PC1310.50r

SM
k [SOURce:WAVelength 1650

Scenario Manager Lite enables Access Master to run the scenario by

Ctself.

J

Figure 14.1-1 Scenario Manager Lite Overview
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14.2 Procedure

14.2 Procedure
1. Press Top Menu @

2. Touch Scenario Manager Lite.

2020-May-26 14:51

wn
&
o
:
: S
Figure 14.2-1 Top Menu Screen 2
. . &
3 Scenario Manager Lite screen appears. Press Load . wQ
. =
Command Response 2a = name E:
Al &
V|

Figure 14.2-2 Scenario Manager Lite Screen
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4.  Touch the name of a scenario file you want to load on the
Load screen. The selected file is highlighted as Figure 14.2-3.

5.  Touch Load Scenario. For the operations of other keys, refer
to 3.5 “File Operation”.

Load 2018-May-10 14:38 (]
Medium: USB Memory ( 22Files 6454MB Free )
Folder:  /

File Name Date/Time ¥
[7277] 16-05-06 08:32 A
[mt1i100a_otn_bert] 16-03-13 00:09
[mti00a_sample] 16-03-04 18:19
[mt1000a_sample] 16-03-04 10:32
[NMX-0TDR] 16-01-14 11:17
[New folder] 15-12-04 19:08
[MP2100B] 15-06-04 16:29
[EPSCAN] 13-01-01 00:00
Scenario_KANSHI_TEST7.acm 16-06-21 11:35 7

Selected File Size : 125

Figure 14.2-3 Load Screen

6.  After loading the file, commands described in the scenario
are displayed in the table. Press to run the scenario.

Commana  [Reonse |

*ESE 1 —
SOURce:WAVYelength 1310
INITiate

*QPC

*ESR?
SENS.TRAC:READY?
TRAC.LOAD:SOR? INIT_OPC1310.50r
INSTrument:NSELect L
INSTrument:STATe 1
*ESE?

*ESR?

*IDN?

*QPC?

*SRE?

*STB? —
*TST?
INSTrument:NSELect 2
INSTrument:STATe 1
SUNITSM
SOURce:WAVelength 1550 v

Figure 14.2-4 Scenario Example
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14.2 Procedure

The box of command currently running is displayed on the
screen.

Press ESC to unlock keypad 2018-0ct-0 14:51
dB 10.0 dB./div

K

=

o
T

w
&
2

o

=

o
T

1
0 0.1 (B-M| currently running SCPI command km
-

ERE BHEE
s
nd

A: 0.1021km 2-Pt Loss WL : I0R :
B: 0.5170 km s ok DR: RES:
A->B: 0.4158 km Reflect % % PW : AVG:

0))]
. .. . Q
Figure 14.2-5 Screen When Scenario is Running g
z
) ) ) o
The operation of any keys other than 1s locked while g
the scenario is running. g
If you want to abort the scenario running, press . 0%
@
.. . . 1
When the scenario is completed, PASS or FAIL is displayed —
. ="
in the Result column. s
Scenatio Manager Lite Scenario_KANSHI_TEST?Z.acm 2018-May-19 14:18
[Response  [Resuit __[Filename
N
*ESE 1 0, "No Error" PASS T
SOURce:WAVelength 1310 0, "No Error" PASS
INITiate 0, "No Error" PASS
*0QPC 0, "No Error" PASS
*ESR? 1 PASS
SENS:TRAC:READY? 1 PASS
TRAC:LOAD:SOR? PASS INIT_OPC1310.s0r
INSTrument:NSELect 1 0, "No Error" PASS
INSTrument:STATe 1 0, "No Error" PASS
*ESE? 1 PASS
*ESR? 0 PASS
*IDN? ANRITSU, MT9085B-06~ | PASS
*0QPC? 1 PASS
*SRE? 0 PASS
*STB? 0 PASS —
*TST? 0 PASS
INSTrument:NSELect 2
INSTrument:STATe 1
SUNITSM
S0URce:WAYelength 1550 v

Figure 14.2-6 Screen after Scenario Has Been Executed
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To edit the scenario settings:

1. Press Setup .
2.  Touch Settings.

3. Touch the item you want to edit on the Scenario Manager

Lite Settings screen.

Scenario Manager Lite Settings 2018-May-19 14:47

Execution Interval 1000 ms

Repeat count 1

Automatic logging off General

Settings

About

Figure 14.2-7 Scenario Manager Lite Settings Screen

4. Input a value in the Input dialog box.
5.  Touch OK. The dialog box is closed.

6. Press Setup .
Table 14.2-1 Scenario Manager Lite Settings

Name Explanation Range Default
Execution Interval | Intervals to send the commands. 0to 9999 ms | 1000 ms
Repeat count Number of times to repeatedly run | None, 1
the scenario. None is regarded as | 1 to 9999
Zero.

Automatic logging | Outputs the command execution On, Off Off
results into the file.
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14.3 Automatic Logging

When Automatic logging in Scenario Manager Lite Settings
Screen is set to On, the log file is saved in the folder under the

following directory:
/mnt/intmem/SCENARIO_LOG/

The log file name is “Scenario_Log.txt”. Up to 10000 lines of sent
commands and responses will be logged in the file.

In case of the following, Automatic Logging fails even if the
scenario starts running.

o Free disk space is not enough.

e The destination folder or file is set to read only.

Note:
Automatic logging does not support any binary data
received.

9)T'] I9SeUEJ\] OLIBUSIS
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14.4 Scenario File

14.4.1 Syntax

;State Command

o B B O O

$LOOP=10
INITiate

INITiate?

SENS: TRAC:READY?

TRAC:LOAD:SOR?

A scenario file can be edited by the text editor (such as Memo pad
of Windows). It can be also edited by the MX100003A
MT1000A/MT1100A Scenario Edit Environment Kit (version
2.0.0.1 or later).

The scenario file extension is acm.

Scenario file consists of the following elements:

e State 0: Executes the commands.
1: Repeats the command execution until the

response matches the expected value.

e Command SCPI commands or the scenario commands.

e Type 0: Response data format is ASCII code.
1: Response data format is binary.

e Response Expected value against the response data.
When State is set to 1, you need to set the Response
value.

e File Name Full file path of destination folder.

e Comment Comment of the command

You can write the comment line by putting semicolon at the
beginning of a line.

Each line should contain the six elements, which are written in
the order above and separated by tabs.

The line is terminated by Carriage Return and Line Feed.
State, Command and Type are mandatary.

Example

Type Response File Name Comment

SCENARIO_TRACE/INIT_
OPC1510 ?.sor

SLOOPEND

0
0
0 0
0 1
1
0
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14.4.2 Scenario Commands

The following commands are provided for the scenario operation.

o $WAIT: Specifies the waiting time with 1 ms resolution.

¢ $LOOP=xx, $LOOPEND:
Repeatedly executes the script between $LOOP and
$LOOPEND, xx times.

o SMESSAGE=yy:
Shows the dialog box with the OK button which contains the
message “yy”. “yy” is the characters of up to 100.

o SUNITSM: Changes the optical connector to SM port.

e $UNITMM: Changes the optical connector to MM port.

For ACCESS Master SCPI command details, refer to MT9085
Series ACCESS Master SCPI Remote Control Operation Manual.

SWAIT
Function
Waits the specified time in ms. Subsequent command will be

processed after the specified time has elapsed.
Pressing during the wait time aborts the scenario

immediately.
Example
;State Command Type Response FileName Comment
0 SWAIT3000 0 Wait 3000ms

14-9
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Chapter 14 Scenario Manager Lite

$LOOP, $LOOPEND
Function
Repeatedly executes the script between $LOOP and $LOOPEND.
After "$LOOP=", set the number of times to repeat the script.
When the file saving command is in the loop, you can use “?” in the

filename so that the part of the filename can be replaced to the

loop count.
Example
;State Command Type Response FileName Comment
0 SLOOP=10 0 Start loop
0 INITiate 0 Measure start
1 INITiate? 0 0 Wait measure start
0 TRAC:LOAD:SOR? 1 Trace?sor Save sor
0 SLOOPEND 0 End loop
Note:

$LOOP and SLOOPEND should be used in a pair.

$LOOP and SLOOPEND pair cannot written between
another $LOOP and $LOOPEND pair.

$LOOPEND should be written after $SLOOP.

The loop count should be 0 or greater. When the loop count
is 0, commands between $LOOP and $LOOPEND are not
executed.

14-10



14.4 Scenario File

$SMESSAGE
Function

Displays the dialog box with the specified message. The message

can contain up to 100 characters. The scenario process pauses
until OK is touched.

Example

;State Command

0
0

NSTrument :NSELect 1
INSTrument :STATe

SMESSAGE=Connect
next fiber

INSTrument :NSELect 2

INSTrument:STATe 1

SMESSAGE=Connect
next fiber

Type Response File Name Comment

0
0
0

Press ESC to unlock keypad

Select top menu
Show top menu

Output message

Select OTDR
Standard

Show top OTDR
Standard

Output message

2018-0ct-9 14:63

dB 10.0 dB.div

B
=
=

w
=
o

o
=
=

HERE HEE
s
o

Connect next fiber

0.1021 km
0.5179 km
A-*B: 0.4158 km

2-Pt Loss

e
Reflect =% ks

P AVG:

Figure 14.4.2-1 Message Dialog Box Example

14-11
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Chapter 14 Scenario Manager Lite

SUNITSM, SUNITMM
Function
Changes to SM port or MM port. These commands perform the
same operations as Select SM/MM on Top Menu Screen.

Example
;State Command Type Response File Name Comment
0 SUNITSM 0 Change to SM
0 SUNITMM 0 Change to MM
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Chapter 15 Performance Test

This chapter explains how to execute the performance test of the
ACCESS Master.

15.1 Performance Test ......ccccccvviiiiiiiiiieeiiiiee e, 15-2
15.2 Required instruments for performance test ...... 15-3
15.3 Test Procedures..........cccccoiiiiiiiieiiiiiiiiiieeee, 15-7
15.3.1 Wavelength of OTDR ........cccciiviininenn. 15-7
15.3.2 Pulse Width........c.ocooiiiiiiee e, 15-9
15.3.3 Dynamic Range .........cccccoeviininenennnn 15-11
15.3.4 Distance Measurement Accuracy....... 15-14
15.3.5 Loss Measurement Accuracy
(Linearity).....ccoovveeeeeeeeecieeeeee e 15-17
15.3.6 Dead Zone........cccceeeveeiiiiiiieeee e, 15-20
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Chapter 15 Performance Test

15.1 Performance Test

The following nine items are tested to check the performance of
the ACCESS Master.

e Wavelength of the OTDR
e Pulse width

e Dynamic range (One-way back-scattered light dynamic range
test)

e Distance measurement accuracy
e Loss measurement accuracy (linearity)
e Dead zone

e Optical output and wavelength of the visible light source (VLD)
(Option 002)

e Optical output and wavelength of the optical light source

e Measurement accuracy of the optical power meter

Clean the optical connector before testing. Test steps in this
chapter are described based on conditions where the power is On
and the ACCESS Master is activated.

Rated values for test items
Refer to Appendix A.
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15.2 Required instruments for performance test

The following tables show the instruments required for the

performance test according to test items.

Table 15.2-1 Measuring instrument (recommended) and optical fiber required for
performance test (for SMF unit)

Test Item OTDR oLS

Dynamic Range
Measurement
Accuracy
Optical Output

Wavelength of
Loss

OTDR

Pulse Width
Distance
Measurement
Accuracy
(Linearity)
Dead Zone

Measuring instrument and cable

Optical Spectrum Analyzer MS9740B
Wavelength: 0.6 to 1.65 um
Level: —65 to +20 dBm
Wavelength accuracy:=0.3 nm

Variable Optical Attenuator v v v v
81578A#062 + 8163B
(Keysight Technologies)
Wavelength: 0.7to 1.4 um
Attenuation: 0 to 60 dB

X | Wavelength

\

Waveform Monitor 4
P6703B (Tektronix)

Wavelength: 1.1to 1.65 um

Rising/Falling: 500 ps max.

Oscilloscope DC to 1 GHz v
SM Optical fiber (60 km) v v
SM Optical fiber (20 km) v
SM Optical fiber (2 km) v
SM Optical fiber (2 m) v v 4 vV
SM Optical fiber (500 to 800 m) v

Optical Power Meter 81635A + 8163B v
(Keysight Technologies)

Wavelength: 0.80 to 1.65 um
Level: —80 to +10 dBm
Accuracy: £3.5 % (0.80 to 1.2 um)

Reference Light Source 4
81654A + 8163B

(Keysight Technologies)

Wavelength: 1.31/1.55 pm

Output: 0 dBm or more

1S9, 9OUBULIOJID J
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Table 15.2-2 Measuring instrument (recommended) and optical fiber required for
performance test (for MMF unit)

Test Item OTDR oLS

Dynamic Range
Measurement
Accuracy
Optical Output

Loss
Measurement

Wavelength of
Accuracy

OTDR
Pulse Width

Distance
(Linearity)
Dead Zone

Measuring instrument and cable

X | Wavelength

(\

Optical Spectrum Analyzer MS9740B
Wavelength: 0.6 to 1.65 um
Level: —65 to +20 dBm
Wavelength accuracy: £0.3 nm

Variable Optical Attenuator v v v v
81578A#062 + 8163B
(Keysight Technologies)
Wavelength: 0.7to 1.4 um
Attenuation: 0 to 60 dB

Waveform Monitor P6701B v
(Tektronix)

Wavelength: 0.5 t0 0.95 pm
P6703B (Tektronix)
Wavelength: 1.1 to 1.65 pm
Rising/Falling: 500 ps max.

Oscilloscope DC to 1 GHz v

GI Optical fiber* (8 km) v v

GI Optical fiber* (2 km) v v

GI Optical fiber* (2 m) v

GI Optical fiber* (500 to 800 m) v

Optical Power Meter 81635A + 8163B v
(Keysight Technologies)
Wavelength: 0.80 to 1.65 um
Level: —80 to +10 dBm
Accuracy: +3.5 %

(0.80 to 1.2 pm)

*  62.5/125 pm
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Table 15.2-3 Measuring instrument (recommended) and optical fiber required for
performance test (for VFL option 002)

Test Item VLD

Output Power Wavelength
Measuring instrument and cable

Optical Spectrum Analyzer MS9740B v
Wavelength: 0.6 to 1.65 pm
Level: —65 to +20 dBm
Wavelength accuracy: +0.3 nm

SM Optical fiber (2 m) v v

Optical Power Meter v
PM20A

(Thorlabs, Inc.)

Wavelength: 0.4 to 1.10 pm
Level: —60 to +16 dBm
Accuracy: +0.25 dB

1S9, 9OUBULIOJID J
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Table 15.2-4 Measuring instrument (recommended) and optical fiber required for
performance test (for Optical Power Meter option 004, 005, 007)

Test Item Measurement accuracy

1310/1550 nm 850 nm
Measuring instrument and cable

Optical Power Meter v
8163B + 81630B (Keysight Technologies)
Wavelength: 0.97 to 1.65 pm

Level: —70 to +28 dBm
Accuracy: +3.0% (1255 to 1630 nm)
Reference Light Source v

81657A + 8163B (Keysight Technologies)
Wavelength: 1.31/1.55 pm
Output: +13 dBm or more

Variable Optical Attenuator v
8163B + 81570A (Keysight Technologies)
Wavelength: 1.2 to 1.65 pm
Attenuation: 0to 30 dB

Insertion loss: 3 dB max.

Resolution: 0.1 dB max.

SM Optical fiber (2 m) 4

Optical Power Meter v
81635A + 8163B (Keysight Technologies)
Wavelength: 0.80 to 1.65 um

Level: —80 to +10 dBm
Accuracy: +3.5% (0.80 to 1.2 um)
Reference Light Source v

MPS-8033/06 (ILX Lightwave)
Wavelength: 0.85 um
Output: 0 dBm (CW)

Variable Optical Attenuator v
81578A#062 + 8163B
(Keysight Technologies)
Wavelength: 0.7to 1.4 um
Attenuation: 0to 60 dB

GI Optical fiber (62.5/125 pm) v
(2 m)
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15.3 Test Procedures
15.3.1 Wavelength of OTDR

Checks if the center wavelength at the peak level of the OTDR

measurement pulse meets the specification.

Connection Diagram

Connect the devices as in Figure 15.3.1-1.

ACCESS
Master
} 1 1 1

IJ{T' Angftsu %
| ;
| @ & ‘
| ol
1 ‘ ‘J
\'\,. 0] 660668 @

Test Procedure:

1.
2.

3.

10.

11.

12.

Figure 15.3.1-1 Connection Diagram

Attenuator Optical Spectrum Analyzer

O

o o=

Optical fiber Optical fiber

/\ Variable Optical

1S9, 9OUBULIOJID J

Press Top Menu @

Touch OTDR (Standard).

Press Setup .

Touch Preference (1-2).

Touch Connection Check to set to Off.
Touch Preference (2-2).

Touch Continuous Pulse Emission to set to On.

Press Setup .
Touch Test Mode to set to Manual.

Touch Wavelength to set a wavelength.
Do not select All.

Touch Range/Pulse Width.

For SM port, set the pulse width to 1 ps.
For MM port, set the pulse width to 100 ns.
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13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

Press to emit optical pulse continuously. The
following dialog box is displayed during the continuous pulse

emission. The displayed number can be changed.

Continuous Pulse Emission is ON

Cal =-40.26 dB

Figure 15.3.1-2 Indication of Continuous Pulse Emission

Input the laser to the Optical Spectrum Analyzer and adjust
the attenuation of the optical attenuator so that the

waveform will not be saturated.

Adjust the scale and wavelength resolution of the Spectrum
Analyzer. The measurement methods of the Spectrum

Analyzer differ according to wavelength.

RMS method
850+30 nm, 1300+30 nm, 1310+25 nm, 1490+25 nm,
1550425 nm, 1625+25 nm

Threshold method
1645-1655 nm

Check that the measurement result satisfies the

specification.
Touch Stop to stop the continuous emission of optical pulse.

To continue testing for another wavelength, repeat Steps 10
through 17.

Press Setup .
Touch Preference (2-2).

Touch Continuous Pulse Emission to set to Off.

Press Setup .
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15.3.2 Pulse Width

Check that the pulse width of the output light of the OTDR
satisfies the specifications. This test is performed for each
wavelength.

Connection Diagram

Connect the devices as in Figure 15.3.2-1.

Variable Optical Waveform _
ACCESS Master m Attenuator Monitor Oscilloscope

| memfEliEl w

-
g Atz

\Q{ ]QO Oo—O O

Optical fiber Optical fiber

Figure 15.3.2-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

2.  Touch OTDR (Standard).

3. Press Setup .
4.  Touch Preference (1-2).

1S9, 9OUBULIOJID J

5.  Touch Connection Check to set to Off.

6. Press Setup .
7.  Touch Test Mode to set to Manual.

8.  Touch Wavelength to set a wavelength.
Do not select All.

9. Touch Range/Pulse Width.
10. Set Pulse Width to 3 ns.
11. Press [_Realtime ],

12. Adjust the oscilloscope amplitude and time base scale to
display the waveform in the oscilloscope. Adjust the optical
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variable attenuator to prevent the waveform monitor from
being saturated at this time.

13. Observe the oscilloscope waveform and measure the peak
level half amplitude as shown in the following figure then

check that measured results are with the specifications.

Peak Level ---------
A

100%

Pulse Width

Figure 15.3.2-2 Pulse Width Measurement

14. Press to finish the Realtime measurement.

15. To continue testing for another wavelength, edit the pulse
width in Step 9 and repeat Steps 9 through 14.

For pulse width settings, refer to the tables in 15.5.2 “Pulse
Width”.
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15.3.3 Dynamic Range
Check that the dynamic range satisfies the specifications. This
test is performed for each wavelength and pulse width. When the
wavelength i1s 1650 nm and the pulse width is 20 ps, the
background light (19 dBm, 1550 nm) should be injected for this
measurement. Background light is generated using the reference

light source and optical variable attenuator.

Connection Diagram
Connect the devices as in Figure 15.3.3-1.

Connection with no background light

ACCESS Master

1

SM Optical fiber (60 km)

Al %ﬁ".‘ or Gl Optical fiber (12 km)
N ———> Far End: Grease for connection
| Q| — ~ o
——18/ = o0 3
l\@ 0668668  — 8
H
Connection with background light (1650 nm) 9:,
ACCESS Master 3
[TaTl aef@lETal 1 SM Optical fib c'?
Wi R TaT 1 ptical fiber i i 2
(s i % (20 km) (Szl\él kOnp:;mal fiber Far End: Grease <
: for connection
O f— e —
| &P — — /
—1 3| — = &0
,@7 0000006 @7 _— > —
Optical Variable Optical Reference
Coupler Attenuator Light Source

Background light
(=19 dBm, 1550 nm)

Optical fiber Optical fiber

Figure 15.3.3-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

2.  Touch OTDR (Standard).

3. Press Setup .
4.  Touch Preference (1-2).
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® =N o o

10.

11.

12.

13.

Touch Connection Check to set to Off.
Touch Unit of averaging to set to Sec.
Touch Preference (2-2).

Touch Marker Mode to set to Placement [(1-2,2-4)].

Press Setup .
Touch Test Mode to set to Manual.

Touch Wavelength to set a wavelength.
Do not select All.

Touch Range/Pulse Width.

Set Distance Range, Resolution, and Pulse Width according
to wavelength.

Table 15.3.3-1 Test Parameters

Wavelength | Distance Range | Resolution | Pulse Width
1310 nm 100 km | Low Density 20 us
1490 nm 100 km | Low Density 20 us
1550 nm 100 km | Low Density 20 us
1625 nm 100 km | Low Density 20 us
1650 nm 100 km | Low Density 20 us
850 nm 25 km | Low Density 500 ns
1300 nm 25 km | Low Density 4 us

14. Touch Averaging.

15. Set Averaging to 3 Min.

16. Touch Loss Mode on the second page of softkeys.

17. Set to 2PA.

18. Press [Start].

19. When the measurement is complete, touch Trace.

20. Place the markers on the positions shown in Figure 15.3.3-2.

@ Extreme left of the trace graph

@ Optical connector of the ACCESS Master

@ Noise peak
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Dynamic Range |pynamic Range
(Noise Peak) (SIN=1)

Figure 15.3.3-2 How to Measure Dynamic Range

21. Check that the dynamic range value satisfies the

specification defined for each wavelength.

22. Edit the wavelength in Step 11 and repeat Steps 12 through
21.

1S9, 9OUBULIOJID J
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15.3.4 Distance Measurement Accuracy

Measure the optical fiber whose length and refraction index are
known, then perform a horizontal axis (i.e., measurement
distance) accuracy test. This is not required for other ranges when

this test is performed at a certain distance range.

Connection Diagram
Connect the devices as in Figure 15.3.4-1.

ACCESS Master /_\
SM Optical fiber or

=il el EI =21 1
e — V) Gl Optical fiber (2 km)
» 3
| € 3 D
4
1 f _
L\o 836365 & @‘,};‘ \ < ) —
. >
4% Fresnel
Reflection

Figure 15.3.4-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

2. Touch OTDR (Standard).

3. Press Setup .
4.  Touch Preference (1-2).
5.  Touch Connection Check to set to Off.

6.  Touch Unit of averaging to set to Sec.

7. Press Setup .
8.  Touch Test Mode to set to Manual.

9. Touch Wavelength to set a wavelength.
Do not select All.

10. Touch Range/Pulse Width.

11. Perform the following setting.
Distance Range 5 km
Resolution High Density
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Pulse Width 10 ns
12. Touch Averaging.
13. Set Averaging to 15 Sec.
14. Touch IOR/BSC on the second page of softkeys.
15. Set IOR to 1.500000.
16. Touch Shift.
17. Touch Rest Horiz.
18. Touch Exit.
19. Press [Start].

20. Align the active cursor with the rising point of the fiber

far-end Fresnel return.

21. Enlarge the scale horizontally to see the cursor position more
clearly. The scale can be changed by pressing or

>

22. Accurately align the active cursor with the Fresnel return
rising point. The cursor can be moved by turning rotary
knob.

/E_,/Fresnel Return

Cursor Position

Figure 15.3.4-2 Cursor Placement for Distance Measurement
Accuracy Test

15-156
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23. Read the absolute distance. The cursor positions are

displayed at different locations on the screen according to the
Marker Mode setting of Preference (2-2).

4B 10.0 4B /div 4B 10.0 dB/div QD
E @ E 0.
B .. <
|— 20. \J\ I— 20
@ 2 M
“ 30.0 g\w n 30.0 Q\HL @
| | -
4001 aw| <00 f0.5143 km,
: 0.48 o5 052 0.54 0.56 Kkm 0.26 0.48 05 0.52 0.54 THE — Km
Ll
- HINNEN Jolfeljelfol PLIjEN
=== D—@ (sa) @—@ (Lsa) | WL : 1650 nm SM
6 oeBm 2-PtLoss WL:1550nmSM IR :1.468200 25.307 a5 | Distance 0.0456 km o06sakm|PR i Lkm
. . . : 10ns[HR
e DETZ""‘_I -2.021 (83 bl BESRCZ Splice Loss Loss 0.020 48 6.0730B|10r 1_455[2001
A>B: 00129 km | Reflect -15.135 PW: 10 ns[HRI AVG: 105(16384) -4.540dB | dB/km 0.433dB/km| 88.845dB/km|AVG  : 105(16384)

Figure 15.3.4-3 Cursor Positions Display

24. Calculate the difference between the absolute distance and
the actual fiber length. Check that the value meets the
specification.

Note:

The read absolute distance is a measured value of IOR = 1.5.

The measured value of absolute distance is changed if IOR
is edited.
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15.3.5 Loss Measurement Accuracy (Linearity)

Perform a vertical axis (i.e., level measurement) accuracy test.

Connection Diagram

Connect the devices as in Figure 15.3.5-1.

ACCESS Master

Vi /_\ SM Optical fiber (60 km)

> — ; or Gl Optical fiber (12 km)

f ——

I
Grease for
connection

1

CEE

Figure 15.3.5-1 Connection Diagram

Only one wavelength is tested even if the ACCESS Master has
multiple wavelengths. This section shows the measurement
procedure at 1310 nm.

Test Procedure:
1. Press Top Menu @

2. Touch OTDR (Standard).

3. Press Setup .
4.  Touch Preference (1-2).

1S9, 9OUBULIOJID J

5.  Touch Connection Check to set to Off.

6.  Touch Unit of averaging to set to Sec.

7. Press Setup .
8.  Touch Test Mode to set to Manual.

9. Touch Wavelength to set to 1310 nm.
Do not select All.

10. Touch Range/Pulse Width.

11. For SM Optical fiber, set the distance range to 100 km.
For GI Optical fiber, set the distance range to 25 km.

12. Set the pulse width to 100 ns.
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13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.

24.

25.

Touch Averaging.

Set Averaging to 3 Min.

Touch Loss Mode on the second page of softkeys.

Set to LSA.

Press .

Place Marker @ at 0 km and Marker @ at 3 km.

Record dB/km between @ and @ This is L1 in Figure
15.3.5-2.

Move Marker @ to 1.5 km and Marker @ to 4.5 km by

turning the rotary knob.

Record dB/km between @ and @ This is Lz in Figure
15.3.5-2.

Measure the loss (Lx) every 3 km up to about 30 km.

Calculate the average (Lave_m) of all loss values (Ly). If some
fibers are connected, calculate per fiber.

Calculate the difference (Laitr ») between loss (Ly) and
average 10ss (Lave m).

Check that the difference (Laifr n) is less than +0.1 dB.

For a multi-mode fiber, measure the loss (LY every 2 km up to

about 6 km, and calculate the difference as in Steps 24 and 25.
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Example  When a Fiber (20 km x 2) is connected

Measuring L1 to Le Measuring Lo to Lx

~ ™

Disabled* Connector
Connection Part

L7

“3km |

=/

N
i

Ls
Disabled*_——

Lx
*. L7 and Ls cannot be measured because a connector
connection part step exists in the target period.

Figure 15.3.5-2 How to Measure Linearity

Measuring L to Ls
Li+L,+L;+L,+ Ls+Lg

ave_1 =
- 6

Ldiff_l =L - Lavel)a
Ldifffz = (LZ - Lavel),

Ldiff_é = (Le — Lavel)

Measuring Lo to Lk

_ Lg + ng + Lll & +LGZ
Lave 2 = (x—9+1)
Ldiffﬁ = (L9 - Lavez)’

Ldiff_lo = (Lyo — Lavez)a

Ldiff?X = (LX - Lavez)
Check that the Laitr niLaitr 1, Laitt 2,...... Laitt 6, Laitt o, ..... Lait x} is £0.1

or less.

15-19
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15.3.6 Dead Zone

ACCESS

Master

TeTl melEiEl Tal 1

Connection Diagram
Connect the devices as in Figure 15.3.6-1.

To check the dead zone of 850 nm or 1300 nm, replace the SM
optical fibers and the optical coupler in the connection diagram
with GI optical fibers. Also, use a variable optical attenuator for
GI optical fibers.

SM Optical fiber (500 to 800 m)
 —

90%

10% —

Optical
Coupler

Aty

Variable Optical

Attenuator

%5 Optical fiber
o

Optical fiber Output

Figure 15.3.6-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

2. Touch OTDR (Standard).
3. Press Setup .

4.  Touch Preference (1-2).
5.  Touch Connection Check to set to Off.

6.  Touch Unit of averaging to set to Sec.

7. Press Setup .
8.  Touch Test Mode to set to Manual.
9. Touch Range/Pulse Width.

10. Perform the following setting.
Distance Range 1 km
Resolution High Density
Pulse Width 3 ns
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11.
12.
13.

14.
15.
16.
17.

18.

19.
20.

21.

22.

23.

Touch Averaging.
Set Averaging to 10 Sec.

Touch Wavelength to set a wavelength.
Do not select All.

Touch IOR/BSC on the second page of softkeys.
Set IOR to 1.500000.
Press .

Confirm the Fresnel reflection return loss at the 300 to 400
m point in the event table.

Adjust the attenuation of the variable optical attenuator so
the return loss becomes 40 +0.2 dB.

Repeat steps 17 to 18 until the return loss in the event table
becomes 40 +0.2 dB.

Touch Loss Mode.

When Marker Mode is Movement, select 2-Pt Loss.
When Marker Mode is Placement, select 2PA.

Press .

Move cursor A or marker @ to the position before the

1S9, 9OUBULIOJID J

Fresnel reflection where the level is 1.5 dB lower than

Fresnel reflection peak.

Move cursor B or marker @ to the position after the
Fresnel reflection where the level is 1.5 dB lower than the
Fresnel reflection peak.

A B

$ 15dB

Level

Distance

Figure 15.3.6-2 Cursor Position to Measure Fresnel Dead Zone
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24.

25.

26.
27.
28.

29.

30.

31.

In case of Movement, record the A->B value.
In case of Placement, record the difference of @—@

For SM Optical fiber, touch Range/Pulse Width.
For GI Optical fiber, proceed to step 28.

Set pulse width to 10 ns.

Press .

Move cursor A or marker @ to the rising position of the
Fresnel reflection.

Move cursor B or marker @ to a position 0.5 dB higher
than the BSC level past the Fresnel reflection.

A B

Level

Distance

Figure 15.3.6-3 Cursor Position to Measure Backscatter

coefficient Dead Zone

In case of Movement, record the A->B value.
In case of Placement, record the difference of @—@

Edit the wavelength in Step 13 and repeat Steps 16 through
30.
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15.3.7 Optical Output Level and Wavelength of VFL (Option
002)

This test is performed on ACCESS Master equipped with the
optional VFL.
Check that the output power level and center wavelength.

Connection Diagram
Connect the devices as in Figure 15.3.7-1.

Optical fiber
(within 2 m, fiber bending radius > 50 mm)
ACCESS

Master : N
W |_mmlglBl L Optical Spectrum Analyzer

¢
i Angisy

\\o 666565 & \& o (0 cf
K : J 8"‘
: R

. =

! )

n Optical Power Meter 5

Optical =3

Detector &

-t

Figure 15.3.7-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

2.  Press VFL .
3. Touch On.

4.  Connect the VFL port to the optical spectrum analyzer to

measure the center wavelength.

5.  Connect the VFL port to the optical power meter to measure
the optical output level.
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Note:
The wavelength and optical output performance test is
performed with the Visual Fault Locator set to On.
Do not set Visual Fault Locator to Blink when testing
performance.
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15.3.8 Optical Output and Wavelength of Light Source

Check the optical output and center wavelength of the optical
light source.

Connection Diagram
Connect the devices as in Figure 15.3.8-1.

Optical fiber
(within 2 m, fiber bending radius > 50 mm)
ACCESS

Mm
) P I Optical Spectrum Analyzer
F Anatsy Al

Qe

| &
ﬁ Optical Power Meter ED'-:

Optical 5
Detector g
)

@
o

[

-t

Figure 15.3.8-1 Connection Diagram

Test Procedure:
1. Press Top Menu @

Touch Light Source.
Touch Modulation to set to CW.
Touch Wavelength to set a wavelength.

Touch Light Source to set to On.

A

Connect the measurement port to the optical spectrum

analyzer to measure the center wavelength.

7. Connect the measurement port to the optical power meter to

measure the optical output level.

15-25



Chapter 15 Performance Test

8. When the measurement finished, touch Light Source to turn
it Off.

9. To continue testing for another wavelength, repeat Steps 4
through 8.
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15.3.9 Optical Power Meter

ACCESS Master

Check that the measurement accuracy of the optical power meter
satisfies the specifications.
Be sure to execute zero offset for the optical power meter before

starting measurement.

Connection Diagram
Connect the devices as in Figure 15.3.9-1.

-

Variable Optical Reference

Attenuator Light Source

mmm— e — e -

Reference
Optical Power
Meter

Optical fiber Optical fiber

Reference
(D)pttlce;I Mode Scrambler
eIeClor  (for 850 nm measurement)

Figure 15.3.9-1 Connection Diagram

When an optical power meter option is not installed, measure the
measurement accuracy for input level =20 dBm and measurement
wavelength of 1550 nm.

When Option 007 is installed, the measurement is performed for
input level —-10 dBm and measurement wavelength of 850, 1310,
and 1550 nm.

When Option 004 or 005 is installed, the measurement is
performed for input level 0 dBm and measurement wavelength of
1310 and 1550 nm.

Note:
For the wavelength of 1310 and 1550 nm, use a SM optical
fiber ITU-T G.652) and Anritsu’s reference single mode

15-27
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fiber with FC/UPC connector.

Test Procedure:

1.

Connect the reference optical power meter to the optical
variable attenuator.

Adjust the optical variable attenuator so that the indication
value of the reference optical power meter is within the level
shown in the table below.

Table 15.3.9-1 Indication value of the reference optical power

Option Level
None —20.00+0.10 dBm
004 0.00+£0.10 dBm
005 0.00+0.10 dBm
007 —10.00+0.10 dBm

Connect the ACCESS Master to the optical variable

attenuator.

Press Top Menu @

If an optical power meter option is not installed, touch Power
Meter.

If an optical power meter option is installed, touch Loss Test
Set.

Touch Power Meter Wavelength and set the same
wavelength as the reference light source.

Record the power displayed on the ACCESS Master.

Calculate the difference between the value of the reference
optical power meter (Step 2) and the value of the ACCESS
Master (Step 7).

To continue testing for another wavelength, edit the
wavelength of the reference light source and repeat Steps 1
through 8.
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15.4 Calibration

The parameters that can be calibrated with the ACCESS Master
are the Backscatter coefficient (BSC) level and the Optical Power

Meter measurement accuracy.

15.4.1 Backscatter Coefficient Level Calibration
Connection Diagram

ACCESS Master

Prepare the optical connector where the return loss (Ro dB) is

known then connect the devices as shown in the Figure 15.4.1-1.

Figure 15.4.1-1 Connection Diagram

Test Procedure:

1.

10.

11.

Optical connector where
return loss is known
SM Optical fiber SM Optical fiber

o{I1© O]
> >

Press Top Menu @
Touch OTDR (Standard).

Press Setup .

Touch Preference (1-2).
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Touch Connection Check to set to Off.
Touch Preference (2-2).

Touch Reflectance Calculation to set to Auto.

Press Setup .
Touch Test Range/Pulse Width.

Perform the following setting.
Distance Range 10 km
Resolution Low Density
Pulse Width 100 ns

Touch Averaging.
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12. Set Averaging to 3 Min.

13. Touch Loss Mode on the second page of softkeys.
14. When Marker Mode is Movement, select 2-Pt Loss.
When Marker Mode is Placement, select 2PA.

15. Touch Wavelength to set a wavelength.
Do not select All.
16. Touch IOR/BSC.
17. Set the BSC to —80.00.
18. Press [Start].
19. Set cursor A or marker @ just prior to know reflective
event.
L1 N Optical connection where

return loss is known
Check that the reflection peak
is not saturated.

L2

Cursor A or/

Marker

Figure 15.4.1-2 Cursor Set Position

Auto reflectance calculation will display the measured value.
Check that the return peak is not saturated.

Movement Placement
B 10.0 dB/div dB 10.0 dB /div o)
ot ol
E 10, E 10.
E 20.4 m 20.4
u 30. u 30.
40. \W 40.
M .. LA B o] ] AR
N i T
s0.0 "] so.0{ "] 4732 km
[] 025 0.5 0.75 1 1.25 15 175 25 km 025 05 0.75 1 1.25 15 1.75 2.25 25 km
» 150 I O | D ®|®|®| @] ruear | swomaner| e | | A
o D—@(sa) | @—@(sa) |WL  : 1550nmSsm
A: 1.4732Km 2-PtLoss WL:1550 nmSM  IOR : 1.468200 ™ 13108 4p | Distance P DR : 10km
. . . PW 1 100 ns [HR]
B: 1.4732km 0000 _ DR: 10 km RES : 2.001m oo Loss | wwen P I PR 1aeneos
A>B: 00000km | Heflect 13158 | PW: 100 ns [HR] AVG : 180 s (419840) 4B /km 4B/km|  ----- AVG . 180¢ (419840)

Figure 15.4.1-3 Reflectance Location on the Screen
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20. Reflectance is displayed at the bottom of screen. This value is
R: dB.

21. Calculate the difference between R1 dB and RO dB (optical

connector return loss) (Ri—Ro).
22. Touch IOR/BSC.
23. Add the difference (R1-Ro) to —80.00 and set the value.
24. Touch OK and check the reflectance displayed.

25. Repeat Steps 18 through 24. If the reflectance becomes equal
to Ro, the calibration is completed.

15.4.2 Optical Power Meter Measurement Accuracy
Calibration

Please contact Anritsu for calibration to maintain the optical

power meter measurement accuracy.

We recommend that calibration be performed once a year.
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15.5 Performance Test Result Sheet

Test site:

Report No:

Date:

Test supervisor:

Equipment
name:

Serial No:

Ambient
temperature: °C

Relative
humidity: %

Note:

15-32



15.5 Performance Test Result Sheet

15.5.1 Wavelength of OTDR

Table 15.5.1-1 Wavelength
Measurement
Wavelength | Minimum Measured Maximum Uncertalpty .
. when using | Pass/Fail
Settings Value Value Value
recommended
instrument

1310 nm 1285 nm nm 1335 nm +1.83 nm Pass / Fail
1490 nm 1465 nm nm 1515 nm +1.83 nm Pass / Fail
1550 nm 1525 nm nm 1575 nm +1.83 nm Pass / Fail
1625 nm 1610 nm nm 1640 nm +1.83 nm Pass / Fail
1650 nm 1635 nm nm 1665 nm +1.83 nm Pass / Fail
850 nm 820 nm nm 880 nm +1.86 nm Pass / Fail
1300 nm 1270 nm nm 1330 nm +1.86 nm Pass / Fail

15-33
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15.5.2 Pulse Width

Table 15.5.2-1 Pulse Width (Wavelength 1310 nm)
Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1pus 0.93 ps us 1.07 us +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
10 us 9.3 us us 10.7 ps +2.31% Pass / Fail
20 us 18.6 us us 21.4 ps +2.31% Pass / Fail
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Table 15.5.2-2 Pulse Width (Wavelength 1490 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1us 0.93 us us 1.07 ps +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
10 us 9.3 us us 10.7 us +2.31% Pass / Fail
20 pus 18.6 us us 21.4 ps +2.31% Pass / Fail
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Table 15.5.2-3 Pulse Width (Wavelength 1550 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1us 0.93 us us 1.07 ps +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
10 us 9.3 us us 10.7 us +2.31% Pass / Fail
20 pus 18.6 us us 21.4 ps +2.31% Pass / Fail
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Table 15.5.2-4 Pulse Width (Wavelength 1625 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1us 0.93 us us 1.07 ps +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
10 us 9.3 us us 10.7 us +2.31% Pass / Fail
20 pus 18.6 us us 21.4 ps +2.31% Pass / Fail
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Table 15.5.2-5 Pulse Width (Wavelength 1650 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1us 0.93 us us 1.07 ps +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
10 us 9.3 us us 10.7 us +2.31% Pass / Fail
20 pus 18.6 us us 21.4 ps +2.31% Pass / Fail
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Table 15.5.2-6 Pulse Width (Wavelength 850 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
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Table 15.5.2-7 Pulse Width (Wavelength 1300 nm)

Measurement
Pulse Minimum Measured Maximum Uncertainty
width Value Value Value when using | Pass/Fail
Settings | (Informative) (Informative) | recommended
instrument
3 ns ns
10 ns 7 ns ns 13 ns +2.31% Pass / Fail
20 ns 14 ns ns 26 ns +2.31% Pass / Fail
30 ns 22 ns ns 38 ns +2.31% Pass / Fail
50 ns 39 ns ns 61 ns +2.31% Pass / Fail
100 ns 85 ns ns 115 ns +2.31% Pass / Fail
200 ns 180 ns ns 220 ns +2.31% Pass / Fail
500 ns 465 ns ns 535 ns +2.31% Pass / Fail
1us 0.93 us us 1.07 ps +2.31% Pass / Fail
2 us 1.86 us us 2.14 ps +2.31% Pass / Fail
4 us 3.72 us us 4.28 ps +2.31% Pass / Fail
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15.5.3 Dynamic Range

Table 15.5.3-1 Dynamic Range MT9085A-053
Measurement
. Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 38.0 dB dB| =+0.39dB Pass / Fail
1550 nm 36.5 dB dB| =+0.39dB Pass / Fail
Table 15.5.3-2 Dynamic Range MT9085A-057
Measurement
. Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument :DU
=
1310 nm 36.0 dB dB| =+0.39dB Pass / Fail E
5
1550 nm 34.5 dB dB| =+0.39dB Pass / Fail S
o
1625 nm 31.5dB dB| =+0.39dB Pass / Fail 23
Table 15.5.3-3 Dynamic Range MT9085A-063
Measurement
. Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 38.0 dB dB| =+0.39dB Pass / Fail
1550 nm 36.5 dB dB| =+0.39dB Pass / Fail
850 nm 28.0 dB dB| =+0.39dB Pass/ Fail
1300 nm 27.0 dB dB| =+0.39dB Pass / Fail
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Table 15.5.3-4 Dynamic Range MT9085B-053

Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 41.0dB dB +0.39 dB Pass / Fail
1550 nm 40.0 dB dB +0.39 dB Pass / Fail
Table 15.5.3-5 Dynamic Range MT9085B-055
Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 41.0dB dB +0.39 dB Pass / Fail
1550 nm 40.0 dB dB +0.39 dB Pass / Fail
1650 nm 34.0 dB dB +0.39 dB Pass / Fail
Table 15.5.3-6 Dynamic Range MT9085B-056
Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 41.0dB dB +0.39 dB Pass / Fail
1490 nm 40.0 dB dB +0.39 dB Pass / Fail
1550 nm 40.0 dB dB +0.39 dB Pass / Fail
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Table 15.5.3-7 Dynamic Range MT9085B-057

Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 39.0 dB dB +0.39 dB Pass / Fail
1550 nm 38.0 dB dB +0.39 dB Pass / Fail
1625 nm 37.0 dB dB +0.39 dB Pass / Fail
Table 15.5.3-8 Dynamic Range MT9085B-058
Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 41.0dB dB +0.39 dB Pass / Fail
1490 nm 40.0 dB dB +0.39 dB Pass / Fail
1550 nm 40.0 dB dB +0.39 dB Pass / Fail
1625 nm 40.0 dB dB +0.39 dB Pass / Fail
Table 15.5.3-9 Dynamic Range MT9085B-063
Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 41.0dB dB +0.39 dB Pass / Fail
1550 nm 40.5 dB dB +0.39 dB Pass / Fail
850 nm 28.0dB dB +0.39 dB Pass / Fail
1300 nm 27.0dB dB +0.39 dB Pass / Fail
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Table 15.5.3-10 Dynamic Range MT9085C-053

Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 45.0dB dB +0.39 dB Pass / Fail
1550 nm 45.0dB dB +0.39 dB Pass / Fail
Table 15.5.3-11 Dynamic Range MT9085C-057
Measurement
- Uncertainty
Wavelength Minimum Measured when using | Pass/Fail
Value Value
recommended
instrument
1310 nm 44.0dB dB +0.39 dB Pass / Fail
1550 nm 44.0dB dB +0.39 dB Pass / Fail
1625 nm 42.0dB dB +0.39 dB Pass / Fail
15.5.4 Distance Measurement Accuracy
Table 15.5.4-1 Distance Measurement Accuracy
Leng.th of Measured Minimum Difference | Maximum .
Optical | y/jue (km) | Value (m) (m) Value (m) | Fass/Fail
Fiber (km)
-1.35 1.35 Pass / Fail
Specification:

+1 m=+(3 X distance range X 10-5)+marker resolution

When Range is 5 km and the horizontal scale is 0.005 km/div,
the measurement range is 5000 m and the cursor resolution

1s 0.2 m.
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15.5.5 Loss Measurement Accuracy (Linearity)

Table 15.5.5-1 Linearity (Wavelength 850 nm)
of Gursor | of Garsor | 0SS | Minimum | CHEEEE | Maximum | oo e
A (km) B (km) (dB/km) | Value (dB) Loss (dB) Value (dB)

0 2 -0.1 0.1 | Pass/ Fail
1 3 -0.1 0.1 | Pass/ Fail
2 4 -0.1 0.1 | Pass/ Fail
3 5 -0.1 0.1 | Pass/ Fail
4 6 -0.1 0.1 | Pass/ Fail

Mean of Loss 1 (dB/km)

Mean of Loss 2 (dB/km)

15-45

1S9, 9OUBULIOJID J



Chapter 15

Performance Test

Table 15.5.5-2 Linearity (Wavelength 1310 nm)

Location

Location

Difference

of Gursor | of Gurser | (gt | Value (aB) | O™ MERN | elu (am) | PosSIFa
0 3 -0.1 0.1 | Pass/ Fail
1.5 4.5 -0.1 0.1 | Pass/ Fail
3 6 -0.1 0.1 | Pass/ Fail
4.5 7.5 -0.1 0.1 | Pass/ Fail
6 9 -0.1 0.1 | Pass/ Fail
7.5 10.5 -0.1 0.1 | Pass/ Fail
9 12 -0.1 0.1 | Pass/ Fail
10.5 13.5 -0.1 0.1 | Pass/ Fail
12 15 -0.1 0.1 | Pass/ Fail
13.5 16.5 -0.1 0.1 | Pass/ Fail
15 18 -0.1 0.1 | Pass/ Fail
16.5 19.5 -0.1 0.1 | Pass/ Fail
18 21 -0.1 0.1 | Pass/ Fail
19.5 22.5 -0.1 0.1 | Pass/ Fail
21 24 -0.1 0.1 | Pass/ Fail
22.5 25.5 -0.1 0.1 | Pass/ Fail
24 27 -0.1 0.1 | Pass/ Fail
25.5 28.5 -0.1 0.1 | Pass/ Fail
27 30 -0.1 0.1 | Pass/ Fail

Mean of Loss 1 (dB/km)

Mean of Loss 2 (dB/km)
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15.5.6 Dead Zone
Table 15.5.6-1 Fresnel Dead Zone

Measured Maximum .
Wavelength Value (m) Value (m) Pass/Fail
1310 nm 1.0 Pass / Fail
1490 nm 1.0 Pass / Fail
1550 nm 1.0 Pass / Fail
1625 nm 1.0 Pass / Fail
1650 nm 1.0 Pass / Fail
850 nm 1.0 Pass / Fail

. ae,

1300 nm 1.0 Pass / Fail c'_a

R

o

5

Table 15.5.6-2 MT9085A-053 Backscatter Dead Zone g

o

Measured Maximum . @®

Wavelength Value (m) Value (m) Pass/Fail @

4
1310 nm 5.0 Pass / Fail
1550 nm 5.5 Pass / Fail

Table 15.5.6-3 MT9085A-057 Backscatter Dead Zone

Measured Maximum .
Wavelength Value (m) Value (m) Pass/Fail

1310 nm 6.0 Pass / Fail
1550 nm 6.5 Pass / Fail
1625 nm 7.5 Pass / Fail
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Table 15.5.6-4 MT9085A-063 Backscatter Dead Zone
Wavelength v:ﬁ. seu(r:':; I\VII:I); i?(tr'n")' Pass/Fail
1310 nm 5.0 Pass / Fail
1550 nm 5.5 Pass / Fail
850 nm 4.0 Pass / Fail
1300 nm 5.0 Pass / Fail
Table 15.5.6-5 MT9085B-053 Backscatter Dead Zone
Wavelength v:ﬁ. seu(r:':; I\VII:I); i?(tr'n")' Pass/Fail
1310 nm 5.0 Pass / Fail
1550 nm 5.5 Pass / Fail
Table 15.5.6-6 MT9085B-055 Backscatter Dead Zone
Wavelength v:ﬁ. seu(r:':; I\VII:I); i?(tr'n")' Pass/Fail
1310 nm 6.0 Pass / Fail
1490 nm 6.5 Pass / Fail
1550 nm 11.0 Pass / Fail
Table 15.5.6-7 MT9085B-056 Backscatter Dead Zone
Wavelength v:ﬁ. seu(r:':; I\VII:I); i:‘(tr'n")' Pass/Fail
1310 nm 6.0 Pass / Fail
1550 nm 6.5 Pass / Fail
1625 nm 6.5 Pass / Fail
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Table 15.5.6-8 MT9085B-057 Backscatter Dead Zone

Wavelength v:ﬁ. iu(r;(; I\VII:I); i?(l:n")' Pass/Fail
1310 nm 6.0 Pass / Fail
1550 nm 6.5 Pass / Fail
1625 nm 7.5 Pass / Fail

Table 15.5.6-9 MT9085B-058 Backscatter Dead Zone

Wavelength v:ﬁ. iu(r;(; I\VII:I); i?(l:n")' Pass/Fail
1310 nm 6.0 Pass / Fail
1490 nm 6.5 Pass / Fail
1550 nm 6.5 Pass / Fail
1625 nm 8.5 Pass / Fail

Table 15.5.6-10

MT9085B-063 Backscatter Dead Zone

Wavelength v:ﬁ. seu(r:’:; I\VII:I); i?(l:n")' Pass/Fail
1310 nm 5.0 Pass / Fail
1550 nm 5.5 Pass / Fail

850 nm 4.0 Pass / Fail
1300 nm 5.0 Pass / Fail
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Table 15.5.6-11

MT9085C-053 Backscatter Dead Zone

Measured Maximum .

Wavelength Value (m) Value (m) Pass/Fail
1310 nm 3.8 Pass / Fail
1550 nm 4.3 Pass / Fail

Table 15.5.6-12

MT9085C-057 Backscatter Dead Zone

Wavelength v:ﬁ. seu(r:':; I\VII:I); i?(l:n")' Pass/Fail
1310 nm 3.8 Pass / Fail
1550 nm 4.3 Pass / Fail
1625 nm 4.8 Pass / Fail

15.5.7 Optical Output Level and Wavelength of VFL (Option

002)
Table 15.5.7-1 VFL
Measurement
Minimum Measured Maximum Uncertalr.nty .
Item when using Pass/Fail
Value Value Value
recommended
instrument
Wavelength 635 nm nm 665 nm Pass/ Fail
Level —2.5 dBm dBm 2.5 dBm Pass / Fail
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15.5.8 Optical Power Meter

Table 15.5.8-1 Optical Power Meter (No option)
Difference
to Measurement
Minimum Reference | Maximum Uncertalpty .
Item Wavelength . when using | Pass/Fail
Value Optical Value
recommended
Power .
instrument
Meter
Mzaciflfi;m 1310nm |  —-0.5dB dB 05dB| =1.87% |Pass/ Fail
1490 nm —-0.5dB dB 05dB| £1.87% Pass / Fail
1550 nm —-0.5dB dB 05dB| £1.87% Pass / Fail
1625 nm —0.5dB dB 05dB| £1.87% Pass / Fail
1650 nm —-0.5dB dB 05dB| £1.87% Pass / Fail
Wavelength Optical Povyer Meter ACCESS.Master Level difference
reading reading

1310 nm dBm dBm dB
1490 nm dBm dBm dB
1550 nm dBm dBm dB
1625 nm dBm dBm dB
1650 nm dBm dBm dB
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Table 15.5.8-2 Optical Power Meter (Option 004, 005)

Difference
to Measurement
- . Uncertainty
Minimum Reference | Maximum . \
Item Wavelength . when using | Pass/Fail
Value Optical Value
recommended
Power .
instrument
Meter
Mzii‘:f;z;m 1310nm|  -0.5dB dB 0.5dB| +1.87% |Pass/ Fail
1550 nm —-0.5dB dB 0.5dB +1.87% Pass / Fail
Wavelength Optical Povyer Meter ACCESS.Master Level difference
reading reading
1310 nm dBm dBm dB
1550 nm dBm dBm dB
Table 15.5.8-3 Optical Power Meter (Option 007)
Difference
to Measurement
Minimum Reference | Maximum Uncertalpty .
Item Wavelength . when using | Pass/Fail
Value Optical Value
recommended
Power .
instrument
Meter
Mzii‘:f;z;m 1310nm|  -0.5dB dB 0.5dB| +1.87% |Pass/ Fail
1490 nm —-0.5dB dB 0.5dB +1.87% Pass / Fail
850 nm —-0.5dB dB 0.5 dB +1.87% Pass / Fail
Wavelength Optical Povyer Meter ACCESS.Master Level difference
reading reading
1310 nm dBm dBm dB
1490 nm dBm dBm dB
850 nm dBm dBm dB
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15.5.9 Optical Output and Wavelength of Light Source

Table 15.5.9-1 Light Source
Measuren_1ent
Item |Wavelength Mi\l;aimzm Me:laaslll:;ed M?;::E :m \llJvEZﬁrLasl:::; Pass/Fail
recommended
instrument
V?;ie 1310 nm 1285 nm nm 1335 nm | +1.83 nm | Pass/ Fail
1490 nm 1465 nm nm 1515 nm | +1.83 nm | Pass/ Fail
1550 nm 1525 nm nm 1575 nm | +1.83 nm | Pass/ Fail
1625 nm 1600 nm nm 1650 nm | +1.83 nm | Pass/ Fail
1650 nm 1625 nm nm 1675 nm | +1.83 nm | Pass/ Fail
850 nm 820 nm nm 880 nm | +1.86 nm | Pass/ Fail
1300 nm 1270 nm nm 1330 nm | +1.83 nm | Pass/ Fail
Level 1310 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
1490 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
1550 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
1625 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
1650 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
850 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
1300 nm | -6.5dBm dBm -3.5dBm | +0.23 dB | Pass/ Fail
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Chapter 16 Maintenance

This chapter explains how to execute cleaning to maintain the
ACCESS Master performance and the handling precautions.

16.1
16.2
16.3
16.4

Optical Connector/Optical Adapter Cleaning....16-2

Notes On Storage .......cooovveeeiiiiieiiiiiiieiieeeee 16-6
I =115 oo T3 (1 o [ 16-7
DisSposal ... 16-8
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16.1 Optical Connector/Optical Adapter Cleaning

Cleaning the Optical Connector Ferrule End Surface

Use an approved adapter cleaner to clean the ferrule inside the
ACCESS Master measurement port(s). The ferrule should be
cleaned periodically. The following shows how to clean an optical
adapter, using an FC adapter as an example. Clean other types of
optical adapters in the same manner.

1. Remove the currently connected adapter by raising the
adapter lever (you will hear a “click” when the latch
disengages) and then gently pull the adapter straight
towards you.

Figure 16.1-1 Removing the Optical Adapter

2. Moisten an adapter cleaner with isopropyl alcohol and then

use it to clean the end surface and sides of the ferrule.
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Adapter cleaner

Figure 16.1-2 Cleaning the Ferrule End Surface

3. Press the tip of a new (dry) adapter cleaner into the ferrule
end surface and then wipe in one direction 2 or 3 times to dry
the surface. Dust and other contaminates in the isopropyl
alcohol may remain on the ferrule end surface if cleaning is

not properly finished.

Figure 16.1-3 Cleaning the Ferrule End Surface

9OUBUSJUTBI

4.  Clean the replaceable optical connector interior with adapter
cleaner. (see “Cleaning the Optical Adapter” below.)

5.  Attach the adapter in the reverse order described in step 1.
Be careful not to scratch the ferrule end surface.

Cleaning the Optical Adapter

Use an approved adapter cleaner to clean the optical adapter for
connecting optical fiber cables. The following shows how to clean
an optical adapter, using an FC adapter as an example. Clean
other types of optical adapters in the same manner. The following
method should also be used for cleaning the adapter, which is
removed before cleaning the end surface of the ferrule inside the
ACCESS Master.

Insert adapter cleaner into the split sleeve of the optical adapter.
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Rotate the adapter cleaner in one direction while moving it back
and forth.

Figure 16.1-4 Cleaning an Optical Adapter

Note:
Check the ferrule diameter and use a cleaner only for the
$1.25 mm or ¢2.5 mm adapter.

Cleaning the Optical Fiber Cable Ferrule End Surface

Use an approved ferrule cleaner to clean the optical fiber cable
ferrule of the end surface. The following shows how to clean the
ferrule end surface, using an FC connector as an example. Clean
other types of optical connectors in the same manner.

1.  Pull the ferrule cleaner lever to expose the cleaning surface.

Ferrule cleaner _ Lever -

” Cleaning
surface

Figure 16.1-5 Ferrule Cleaner

2. Hold the lever in the opened position, press the optical
connector ferrule end into the cleaning surface, and then rub

in one direction as shown in the following figure.
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Figure 16.1-6 Cleaning the Optical Fiber Ferrule End Surface

General Notes on Cleaning

e Do not clean with a used ferrule cleaner.

e Do not finish cleaning with a swab as the swab fibers may
adhere.

e (Cap the cleaned connector.

/A WARNING

Check that no light is being emitted when cleaning
and checking the ferrule end surface.

/A CAUTION

The ACCESS Master may not satisfy performance
when used with dirt or dust adhering to the ferrule
end surface. In addition, the connected fiber and/or
the ACCESS Master ferrule end surface may be
burned if high output light is emitted in this state.
Fully clean the fiber to be connected and the
ACCESS Master ferrule end surface before
measurement.

9OUBUSJUTBI
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16.2 Notes On

Storage

Note the following when storing for long periods.

Remove any dust or dirt adhering to the ACCESS Master
before storage.

Avoid storing in locations with high temperatures, low
temperatures, or in humidity. For the specifications, refer to
“Appendix A Specifications”.

Avoid storing in locations where there is direct sunlight or in
dusty locations.

Avoid storing in locations where water droplets are adhering or
where exposed to active gases.

Avoid storing in locations that may oxidize the ACCESS
Master or in locations with severe vibrations.

Remove the battery pack from the ACCESS Master and store
separately.

Recommended Storage Conditions
It is recommended to store the ACCESS Master in the following
conditions, as well as to satisfy the general notes described above.

Temperature: 5 to 30°C

Humidity: 40 to 75%

Locations where there is little daily temperature or humidity
changes.
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16.3 Transporting

To transport the ACCESS Master, repack it using the original
packing materials that were used when it was delivered. If the
packing materials have not been kept, repack it following the

procedure below.

1. Clean the ACCESS Master panel using a dry cloth.
2. Check that the screws are tight.

3.  Cover the projections and portions which can be easily
deformed, and wrap the ACCESS Master in a polyester
sheet.

4.  Place the wrapped ACCESS Master into a corrugated paper
box and seal the box with an adhesive tape. Then, insert this

into a wooden box suitable for long-distance transportation.

9OUBUSJUTBI
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16.4 Disposal
Follow the instructions of your local waste disposal office when
finally disposing of the ACCESS Master.
To prevent leakage of information stored in the internal memory
of the ACCESS Master, physically destroy the ACCESS Master

before disposing.
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A.1 Configuration

A.1.1 Standard Configuration
Table A.1.1-1 Standard Configuration

Model Specifications Q’ty
MT9085A ACCESS Master Standard Dynamic Range
MT9085B ACCESS Master Enhanced Dynamic Range 1
MT9085C ACCESS Master High Performance Dynamic Range
Replaceable Connector *1
Power Cord 1
W3974AE MT9085 Series Quick Gide 1
Z0921A Battery Pack 1
71625A AC Adapter 1
Z1991A Access Master Operation Manual CD*2 1
*1: Select one from the optical connector options.
*2:  The CD stores the following:

MT9085 Series ACCESS Master Operation Manual

MT9085 Series ACCESS Master SCPI Remote Control

Operation Manual
MT9085 Series ACCESS Master Quick Guide




A.1 Configuration

A.1.2 Options

Table A.1.2-1 Wavelength Options

Main Frame Option Name
MT9085A 053 SMF 1.31/1.55pm OTDR
057 SMF 1.31/1.55/1.625um OTDR
063 MMF 0.85/1.3um & SMF 1.31/1.55pm OTDR
MT9085B 053 SMF 1.31/1.55pm OTDR
055 SMF 1.31/1.55/1.65pm OTDR
056 SMF 1.31/1.49/1.55pm OTDR
057 SMF 1.31/1.55/1.625um OTDR
058 SMF 1.31/1.49/1.55/1.625um OTDR
063 MMF 0.85/1.3pm & SMF 1.31/1.55um OTDR
MT9085C 053 SMF 1.31/1.55pm OTDR
057 SMF 1.31/1.55/1.625pm OTDR
Table A.1.2-2 Optical Connector Options*" *2
Main Frame Option Name
MT9085A 025 FC-APC Connector key width 2.0mm
MT9085B 026 SC-APC Connector
MT9085C 037 FC Connector
038 ST Connector
039 DIN 47256 Connector
040 SC Connector
*1:  One of them must be selected.
*2:  Two identical connectors are installed for a wavelength

option with two ports. However, if Option 025 or 026 is

selected with Option 063, the same connector as Option 037

or 040 is installed to the MMF port.
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Table A.1.2-3 Additional Options

Main Frame Option Name Remarks
MT9085A 002 Visual Fault Locator
MT9085B 004 SMF Optical Power Meter
MT9085C 005 SMF High Power Optical
Power Meter
007 SMF/MMF Optical Power
Meter
010 Protector Including a protective
cover and shoulder belt.
110 Protector retrofit Including a protective
cover and shoulder belt.




A.2 Performance

A.2 Performance

A.2.1 OTDR Performance
Table A.2.1-1 OTDR Performance

Item Specifications

Fiber under test 10/125 pm single mode fiber
(ITU-T G.652, except for Option 063 MMF)

62.5/125 um GI fiber (Option 063 MMF)

Wavelength 1310+25 nm (Option 053, 055, 056, 057, 058, 063)
1490+25 nm (Option 056, 058)
1550+25 nm (Option 053, 055, 056, 057, 058, 063)
1645-1655 nm  (Option 055)*!
1625425 nm (Option 057, 058)
850+30 nm (Option 063)
1300+£30 nm (Option 063)
Temperature 25°C
Pulse width
Option 053, 055, 056, 057, 058, 063 SMF:
1 s
Option 063 MMF: 100 ns

Pulse width Option 053, 055, 056, 057, 058, 063 SMF
3, 10, 20, 30, 50, 100, 200, 500 ns,
1,2, 4, 10, 20 ps

Option 063 MMF
3, 10, 20, 30, 50, 100, 200, 500 ns,

1, 2, 4 us*2

*1: Wavelength range of less than 20 dB from peak value. Peak
value (optical output): +15 dBm max.

*2:  Only 1300 nm can be selected for 1 us or above.
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Table A.2.1-1 OTDR Performance (Cont’d)

Item Specifications

Dynamic range

(SIN=1) Option 053 (1310/1550 nm)
MT9085A-053:  39.0/37.5 dB (Typical)¥*3. ¥4. 5
MT9085B-053:  42.0/41.0 dB (Typical)¥s. ¥4, 5
MT9085C-053:  46.0/46.0 dB (Typical)¥*3. ¥4. 5
25.0/25.0 dB (Typical)*3. ¥4, *6

Option 055 (1310/1550/1650 nm)

MT9085B-055:  42.0/41.0/35.0 dB (Typical)*3 *4, *5, *7
Option 056 (1310/1490/1550 nm)

MT9085B-056:  42.0/41.0/41.0 dB (Typical)*3. ¥4, *5
Option 057 (1310/1550/1625 nm)

MT9085A-057:  37.0/35.5/32.5 dB (Typical)*3. *4. %5
MT9085B-057:  40.0/39.0/38.0 dB (Typical)*3. *4. %5
MT9085C-057:  46.0/46.0/44.0 dB (Typical)*3. ¥4. %5

25.0/25.0/23.0 dB (Typical)*3. *4. %6

Option 058 (1310/1490/1550/1625 nm)
MT9085B-058:  42/41/41/41 dB (Typical)*3. *4
Option 063 (1310/1550/850/1300 nm)

MT9085A-063:  39.0/37.5/29.0/28.0 dB (Typical)*s. *8. %9
MT9085B-063:  42.0/41.0/29.0/28.0 dB (Typical)*s. ¥8.*

*3: The guaranteed values are values in the table from which 1
dB is subtracted.

*4: The measurement conditions are as below.

SNR=1
Temperature: 25°C
Distance range: 100 km

Averaging time: 180 seconds

Resolution: Low Density

Except while charging battery
*5:  Pulse width: 20 pus

*6:  Pulse width: 100 ns (High dynamic range mode)
*7:  For 1650 nm, the measurement conditions are as below:
With background light, 1310/1550 nm, —19 dBm CW light

*8: The measurement conditions are as below.




A.2 Performance

SNR=1
Temperature: 25°C
Distance range: 100 km (1310/1550 nm)
25 km (850/1300 nm)
Pulse width : 20 us  (1310/1550 nm)
500 ns (850 nm)
4pus (1300 nm)
Averaging time: 180 seconds
Resolution: Low Density
Except while charging battery

*9:  When the 50/125 pm optical fiber is used as option for MMF,

the dynamic range is about 3 dB lower.

Table A.2.1-1 OTDR Performance (Cont’d)

Item Specifications

Dead zone Deviation: £0.5 dB, 25°C Return loss: 55 dB

(Backscattered light) | Option 053

MT9085A-053: 1310 nm: < 5.0 m*10
1550 nm: < 5.5 m*10

MT9085B-053: 1310 nm: < 5.0 m*10
1550 nm: < 5.5 m*10

MT9085C-053: 1310 nm: < 3.8 m*10
1550 nm: < 4.3 m*10

Option 055
MT9085B-055: 1310 nm: < 5.0 m*10
1550 nm: < 5.5 m*10
1650 nm: < 6.5 m*10

Option 056
MT9085B-056: 1310 nm: < 6.0 m*10
1490 nm: < 6.5 m*10
1550 nm: < 6.5 m*10
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Table A.2.1-1 OTDR Performance (Cont’d)
Item Specifications
Dead zone Option 057
(Backscattered light) MT9085A-057: 1310 nm: < 6.0 m*10
(continued) 1550 nm: < 6.5 m*10
1625 nm: < 7.5 m*10
MT9085B-057: 1310 nm: < 6.0 m*10
1550 nm: < 6.5 m*10
1625 nm: < 7.5 m*10
MT9085C-057: 1310 nm: < 3.8 m*10
1550 nm: < 4.3 m*10
1625 nm: < 4.8 m*10
Option 058
MT9085B-058: 1310 nm: < 7.0 m*10
1490 nm: < 7.5 m*10
1550 nm: < 7.5 m*10
1625 nm: < 8.5 m*10
Option 063
MT9085A-063: 1310 nm: < 5.0 m*10
1550 nm: < 5.5 m*10
850 nm: < 4.0 m (3.0 m Typical)*11
1300 nm: < 5.0 m (4.0 m Typical)*11
MT9085B-063: 1310 nm: < 5.0 m*10

1550 nm
850 nm
1300 nm

1< 5.5 m*10
:< 4.0 m (3.0 m Typical) *11
:<5.0 m (4.0 m Typical) *11

*11:

Return loss 40 dB, Pulse width 3 ns




A.2 Performance
Table A.2.1-1 OTDR Performance (Cont’d)
Item Specifications
Dead zone <1.0 m, typical 0.8 m
(Fresnel reflection) Width at 1.5 dB below reflection peak level
Pulse width 3 ns, Return loss 40 dB,
Values measured at 25°C
Loss Measurement +0.05 dB/dB or 0.1 dB, whichever greater
Accuracy (Linearity)
Return Loss Option 053, 055, 056, 057, 058, 063 SMF
Measurement +2 dB*12
Accuracy Option 063 MMF +4 B*13
Distance +1 m +3 X distance range X 10-5 +tmarker resolution
Measurement However, excludes uncertainty due to IOR
Accuracy (Design
assurance)

Distance Range

0.5/1/2.5/5/10/25/50/100/200/300 km

850 and 1300 nm of Option 063 are up to 100 km.

Sampling Resolution
(IOR=1.500000)

0.05 to 60 m

Number of Sampling
Points

150,001pt max.

*12: When measuring the non-connected end of an approximately

25 km length fiber with the following settings.

Distance range: 50 km

Pulse width: 2 ps

*13: When measuring the non-connected end of an approximately

4.5 km length fiber with the following settings.

Distance range: 10 km
Pulse width: 100 ns
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Appendix A Specifications

A.2.2 Light Source
Table A.2.2-1 Light Source

Item Specifications

Supported Fiber 10/125 pm single mode fiber ITU-T G.652)
62.5/125 pm GI fiber

Measurement port Shared with OTDR port

Central wavelength 1310430 nm*!  (Option 053, 055, 056, 057, 058, 063)
1490+30 nm*!  (Option 056, 058)
1550+30 nm*! (Option 053, 055, 056, 057, 058, 063)
1625+30 nm*!  (Option 057, 058)
1650+ 5 nm*!  (Option 055)

850430 nm*!  (Option 063)
1300+30 nm*!  (Option 063)

Spectrum width 1310 nm: 5 nm or less*!
1490 nm: 10 nm or less*!

1550 nm: 10 nm or less*!

1625 nm: 10 nm or less*!

1650 nm: 3 nm or less*1

850 nm: 10 nm or less*!

1300 nm: 10 nm or less*!

Optical output power | —5+1.5 dBm*1 *2

Optical output power |<0.1 dB*3 %4 %5

instant stability MMF: No specification
Modulation CW, 270 Hz, 1 kHz, 2 kHz
(Modulated light is square pulse)
Warm-up time 10 minutes (after optical output is turned ON)
*1: CW, 25°C

*2:  SM or GI fiber 2 m

*3: CW, £1°C at one point within —10 to +50°C, difference
between the maximum value and minimum value for one

minute, single mode fiber 2 m

*4: When the optical power meter with return loss of 40 dB or
more is used (SM)

*5:  After the warm-up time passes

A-10



A.2 Performance

A.2.3 Optical Power Meter
Table A.2.3-1 Optical Power Meter *'

Item

Specifications

Supported fiber

SM fiber (ITU-T G652)

Wavelength settings

Option 053, 057, 063
Option 055

Option 056, 058

1310, 1550, 1625, 1650 nm
1310, 1550, 1625 nm*2
1650 nm*3

1310, 1490, 1550, 1625 nm

Optical connector Shared with OTDR port

Optical power —50 to —5 dBm (peak power)

measurement range Wavelength: 1550 nm
Absolute max. input power: +10 dBm

Measurement
accuracy

+6.5%*4

*1:

*2:
*3:

*4:

Excluding 850 and 1300 nm of Option 063, or when Option

004, 005, or 007 1s installed.

OTDRI1 port, wavelength range 1280 to 1625 nm

OTDR2 port, 1650+5 nm

—20 dBm, CW, 25°C, after executing zero offset,
wavelength 1550 nm, SM (ITU-T G652) when Anritsu’s

reference FC connector is used.

A-11
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Appendix A Specifications

A.2.4 General
Table A.2.4-1 General

Item Specifications
Display 8-inch TFT color LCD with a touch panel
External interface USB A port (USB2.0 High Speed supported) x3*1
USB MicroB port (USB1.1 Full Speed supported) x1*1
Wireless interface WLAN/Bluetooth*2
Power supply DC: Rated12 'V

AC: Rated 100 to 240 V, 50/60 Hz (when using the
dedicated AC adapter)

Battery:Dedicated lithium-ion battery

Power consumption 20 W max. (when charged) Standard 4 W (with backlight
set to low, sweeping halted)

Battery operating Continuous operating time: 12.0 hours (typical)
time Telcordia GR-196-CORE Issue 2, September 2010
Power saving settings:

Backlight...Low

Auto Backlight Off...one minute,

Auto Power Off...None

Instrument Power-Save mode...High (recommended)

25°C, Design assurance

Battery charging time | 5 hours maximum (with power off)*3

*1: USB power supply is 500 mA
*2:  Connect a USB adapter to a USB port.

*3:  Time required for charging until the charging rate reaches
90%, temperature range: 5 to 30°C, 80%RH, design

assurance

A-12



A.2 Performance

A.2.5 Mechanical Specifications
Table A.2.5-1 Mechanical Specifications

Item Specifications
Dimensions 165 mm (H) x 270 mm (W) x 61 mm (D)
(excludi.ng ) When protector mounted:
protrusions 200 mm (H) x 284 mm (W) x 77 mm (D)
Mass 1.6 kg max. (Main frame, when option 053 is installed)
1.9 kg max. (Main frame, battery pack, when option 053 is
installed)
2.6 kg max. (Main frame, battery pack, when option 010
Protector and option 053 are installed)
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Appendix A Specifications

A.3 Environment Conditions

Table A.3-1 Environment Conditions

Item Specifications
Operating —10 to +50°C, < 80% (no condensation)
temperature,
humidity
Storage temperature, | —20 to +60°C, < 80%
humidity
Vibration MIL-T-28800E Class3
Shock MIL-T-28800E

MIL-T-28800E Style A
Drop (46 cm height, 8 corners, 6 faces; 14 drops in total, power
off)
Bump TIEC 60068-2-27, JIS C60068-2-27

MIL-T-28800E

Shock-on-desk
naes (45° angle or 100 mm lifted edge, 4 drops in total, power on)

EMC EN61326-1 (Class A, Table 2)
EN61000-3-2 (Class A)
Ingress Protection TEC60529 1P51
Rating
Laser Safety IEC Pub 60825-1:2014
Class 1

21CFR 1040.10 and 1040.11 except for conformance with
IEC 60825-1 Ed. 3., as described in Laser Notice No.56,
dated May 8, 2019.

A-14



A.4 VFL (Option 002)

A.4 VFL (Option 002)

Table A4-1 VFL

Item Specifications

Use Locating faults in the OTDR dead zone
Central wavelength 650 £15 nm (25°C)

Optical output power | 0+3 dBm (CW)

Optical output fiber 10/125 pm single mode fiber ITU-T G.652)

Output function Off, Blink, On
Optical connector Direct insertion of ¢ 2.5 mm ferrule
Laser safety IEC Pub 60825-1:2014 Class 3R

21CFR 1040.10 and 1040.11 except for conformance with
IEC 60825-1 Ed. 3., as described in Laser Notice No.56,
dated May 8, 2019.

Operating 0 to +50°C, < 80% (no condensation)
temperature,
humidity
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A.5 Optical Power Meter (Option 004, 005, 007)
A.5.1 Configuration

Q'ty
Power Meter ...........cccoo 1
Replacable connector ..............ccccoeei 1

(You must select one from FC, SC, DIN, and ST.)

A.5.2 Optical Performance

The following performance is guaranteed when the options are
combined with MT9085x.

Table A.5.2-1 Optical Performance

Item Specifications
Supported fiber Option 004, 005
10/125 pm single mode fiber ITU-T G.652)
Option 007

10/125 um single mode fiber ITU-T G.652)
and 62.5/125 um GI fiber

Wavelength setting Option 004, 005 1200 to 1700 nm
range Option 007 800 to 1700 nm

Wavelength settings Option 004, 005
1310, 1383, 1490, 1550, 1625, 1650 nm
Option 007
850, 1300, 1310, 1383, 1490, 1550, 1625, 1650 nm

Modulation 270/1k/2kHz
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A.5 Optical Power Meter (Option 004, 005, 007)

Table A.5.2-1 Optical Performance (Cont’d)

Item

Specifications

Optical power
measurement range

Option 004
—50 to +23 dBm (CW light, 1550 nm)
—53 to +20 dBm (Modulated light, 1550 nm)

Option 005
—43 to +30 dBm (CW light, 1550 nm)
—46 to +27 dBm (Modulated light, 1550 nm)

Option 007

—67 to +6 dBm
(CW light, 1310 nm, —60 to +3 dBm for 850 nm)

—70 to +3 dBm
(Modulated light, 1310 nm, —63 to 0 dBm for 850 nm)

Measurement After executing zero offset, when Anritsu’s reference fiber
accuracy with FC connector is used.
Option 004 +5%%*1
Option 005 +5%*1, *2
Option 007 +5%*3, +0.5 dB*4
Return loss —36 dB or less (1550 £20 nm)*5
(Option 004)
Operating 0 to +50°C, < 80% (no condensation)
temperature,
humidity

*1:
*9:
*3:
*4:

*5:

0 dBm, 1310/1550 nm, CW

25°C

—10 dBm, 1310/1550 nm, CW

—10 dBm, 850 nm, CW, 25°C

Using SM fiber (ITU-T G.652), Return loss of 45 dB or above.

A-17
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Appendix A Specifications

A.6 AC Adapter

Table A.6-1 AC Adapter (Z1625A)

Item Specifications
Input AC Rating: 100 to 240 Vac
Acceptable range: 90 to 264 Vac
Frequency: 50 to 60 Hz
DC Rating 12 Vde, 5 A
Environmental Operation: 0 to +45°C, 20 to 80%RH
conditions Storage: ~20 to +70°C, 10 to 90%RH

A-18



A.7 Battery Pack

A.7 Battery Pack

Table A.7-1 Battery Pack (Z0921A)

Item Specifications
Battery type Lithium-ion rechargeable battery
Voltage 11.1V
Dimensions, mass 19 mm (H) X 53 mm (W) x 215 mm (D), 330 g typ.
Environmental Charging: 0 to +40°C
conditions Discharging: —20 to +60°C, < 80%RH
Storage: —20 to +50°C, < 80%RH

>
T
°
®
>
o
x

V Xtpuaddy

A-19



Appendix A Specifications

A-20.



Appendix B Measurement Principle

This appendix explains the measurement principle of the
ACCESS Master.

B.1 Linear Approximation by Least Squares

Method ..., B-2
B.2 Splice LOSS....uuviiiieeiiiiiiiiiiee e B-4
B.3 Reflectance......cccoooooiiiiiiiiiiiiiiieceec, B-5
B4 ORL.iiiiiiiii e B-6
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Appendix B Measurement Principle

B.1 Linear Approximation by Least Squares
Method

To obtain the splice loss, suppose two lines L1 and L2 from the

measurement data as shown in the figure below.

Figure B.1-1 Method to Obtain Splice Loss
(Marker Mode = Movement)

Figure B.1-2 Method to Obtain Splice Loss
(Marker Mode = Placement)

- (x1,y1)

> a + bxi

J (Xn, Yn) X

Figure B.1-3 Approximate Straight Line by Least Squares
Method




B.1 Linear Approximation by Least Squares Method

Line L is y = a + bx, when the variation of the distances from n
points (x1, y1), (x2, y2), ..., (Xn, yn) is the minimum as shown in the
figure above. Obtain gaps 81, 82, 83, ... from each point to Line L
including variables a and b, and obtain variables a and b so that E,
the sum of the square of §; (gap of each point), becomes the

minimum to determine Line L.

8 =y;—(a+by)

n
E= ) 6
i=1
= (1 —a = bxy)? + (0 — A= ) + oo+ (5 — @ = bx,)?
The necessary and sufficient conditions for minimizing E with this
formula are: 2 =0,2 =0,

da > db

When these formulas are solved, variables a and b can be obtained

as follows:

_ Y2 () —x X (xyy)
B iz (x)? —n(x)?

, - ZiaGy) —nxy
TGP —n()?

n n
_ 1 _ 1
Where, ¥= 1> (), ¥=7 ) O)
i=1 i=1
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Appendix B Measurement Principle

B.2 Splice Loss

Splices in a trace pattern are displayed as shown by a solid line in
the figure below. Actual splices should look like the one shown by
the dashed line. Segment L is generated because the ACCESS
Master circuit cannot accurately respond to the input pattern that
shows a sharp falling at the splice. The larger the pulse width
becomes, the longer Segment L becomes.

Splice

Figure B.2-1 Splice Loss

Because of this, the splice loss cannot be measured correctly in
Loss mode. In LSA mode, the ACCESS Master sets two markers
each before and after a splice and calculates the splice loss as
explained below.

The two lines L1 and L2 are drawn as shown in the figure below.
Line L2 is extended to the splice. Then, the splice loss is obtained
from the intersection points between the two lines and vertical
line drawn at the splice.

Splice

Y

Splice Loss

4

L
>
Marker Mode = Movement Marker Mode = Placement

Figure B.2-2 Measurement Principle of Splice Loss




B.38 Reflectance

B.3 Reflectance

R, reflectance value, is obtained using the following formulas:

L
R=-— (1010g10 bsl + 101logy, (103 - 1))

w
bsl=S-aR-V-7

N12 — N22
S=K ———
Ve c
=N
W(s): Current pulse width setting
L: Marker Mode = Movement:

BSL = 10logio(bs):

S:

OR*

RSL:

N1:

N2:

C (m/s):

Level difference between Cursors A
and B

Marker Mode = Placement:

Level difference between one
marker and peak level
Backscattered light level
Backscatter coefficient

Rayleigh scattering loss

(Np/m) = 0.23026 x 103 x RSL
Rayleigh scattering loss (dB/km)
Group velocity in optical fiber
Constant determined by optical fiber
IOR of optical fiber core

IOR of optical fiber clad

Effective group IOR of optical fiber
Light velocity (3 x 108)

xipuaddy
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Appendix B Measurement Principle

B.4 ORL

ORL (dB), optical return loss value, is obtained using the

following formula:

ORL = —101 ER
= 0810 Ein

= —10log,

= — 1010g10

P,W

J,” P(Ddt

bsl [° P'(t)dt
w

[oe]

= —101logqo bsl + log,o W — logy, f P(t)dt sl
0

Power measured by OTDR
Peak power of incident light pulse for t =0
Pulse width of incident light
Backscattered light level

Where, P'(t) = If;g)ts)l

ER: Energy of reflected light
Ein: Energy of incident light
P@®):

Po:

W:

10log1obsl:

Jy P'(t)dt:

<For reference>

Integral of measured trace normalized using

backscattered light intensity (input end)s

bsl is a value determined by fiber, wavelength, and pulse

width.

Typical values for 1.3-um single-mode optical fibers are

shown below.

Table B.4-1 Relationship Between Pulse Width and
Backscattered Light Level
Backscattered Light Level (dB)
Pulse width
A=1.31pum A=1.55um A=1.65pum
100 ns -58.5 —61.5 —-62.5
1ps —48.5 -51.5 -52.5
10 ps -38.5 -41.5 —42.5




Appendix C' Settings when shipping from factory

This document explains the items that are initialized by executing
Restore Defaults on the About screen (Figure 3.3.4-1). Some items
are initialized also by executing the remote command (INI
command).

The items that are not listed in the tables are not initialized by
Restore Defaults.

Table C-1 Password

Item Setting Value
Password Protect Off
Administrator Setting MT9085ANRITSU
Password
User Setting (no value)
Password

Table C-2 Calibration Date Settings

Item Setting Value
Calibration Date (no value)
Calibration period 12 month

xipuaddy
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Appendix C Settings when shipping from factory

Table C-3 Preferences
Item Setting Value
Distance display Units* km
Connection Check* On
Active Fiber Check* On
Fiber Length Check* On
Auto Scale* Off
Event Summary* On
Trace Overview* Off
Show Internal Launch Fiber* | Off
Unit of averaging* Sec

Real Time Attenuation®

Display Mode After Analysis* | End / Break
Sound of test completion* Disabled
Marker Mode* Movement
Reflectance Calculation* Auto

ORL Calculation* Full Trace
Type of reflective result® Refelectance

Auto Patch-cord Removal*

None / None

Force Total Loss* Off

End Event for ORL OMIT
Calculation®

Multimode fiber under test 62.5/125 pm
Auto Analysis* On
Bi-Directional Correction*® 2.000 %
Continuous Pulse Emission Off

Title

Event Icon Movement

Left to right

Event Table Span Calculation

Distance between events

A-B Span Analysis

Off

Auto Test Mode

Advanced

*:  Restored to factory settings by executing the INI command.

Auto Attenuation

Application Name




Appendix C Settings when shipping from factory

Table C-4 AutoSave

Item Setting Value
Enabled On
AutoSave Directory INTMEM/
Base Filename AUTO*WLEN**NUM*
Start Number 1

Table C-5 Thresholds - OTDR (Standard)

Item

Setting Value

Auto Detect

Splice Loss* 0.05 dB
Reflectance* —60.0 dB
Fiber End* 3dB
Macro Bend* 0.3dB
Splitter Loss* 1 x 8(10.0 dB)
Pass/Fail Thresholds
Non-Reflective Event Loss | None
(fusion)*
Reflective Event Loss None
(connector, mechanical)*
Reflectance* None
Fiber Loss (dB/km)* None
Total Loss* None
Splitter Loss* None

*;

Restored to factory settings by executing the INI command.
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Appendix C Settings when shipping from factory

Table C-6 Thresholds - Fiber Visualizer

Item

Setting Value

Auto Detect

Splice Loss 0.05dB
Reflectance 60.0 dB
Fiber End 3dB
Macro Bend 0.3dB
Splitter Loss (1 X 2) 3.0dB
Splitter Loss (1 X 4) 6.0 dB
Splitter Loss (1 X 8) 9.0 dB
Splitter Loss (1 x16) 12.0 dB
Splitter Loss (1 x 32) 15.0dB
Splitter Loss (1 X 64) 18.0 dB
Splitter Loss (1 x 128) 21.0dB
Splitter Loss (2 x 8) 7.5 dB
Pass/Fail Thresholds
gsgi(;ﬂectlve Event Loss 0.20 dB
Reflective Event Loss 0.50 dB
(connector, mechanical)
Reflectance -35.0dB
Fiber Loss (dB/km) 1.00 dB/km
Total Loss 3.0dB
Splitter Loss 3.0dB
ORL 27.0 dB




Appendix C Settings when shipping from factory

Table C-7 Measurement Conditions

Item Setting Value

Test Mode* Auto

Distance Range* 0.5 km

Pulse width* 3 ns

Averaging* 15 Sec

(Numeric input field: 45 Sec))
Splitter Setup* None
*

IOR/BSC Wa‘;re]lr‘:‘r;gth R | BSC
850 1.496 |62
1300 1.491 |-69
1310 1.4677 | -78.5
1490 1.4682 | -80.5
1550 1.4682|-81.5
1625 1.4685|-82.5
1650 1.4685|-82.5

Loss Mode* 2-PtLoss

Coursors* Unlocked

Horiz Shift* (no value)

*:  Restored to factory settings by executing the INI command.

Table C-8 Template Settings

Item Setting Value

Event Determination Template _°>
©

Distance 3% s
=

Absolute Distance 1 km o

Distance Helix Factor None

Adjustment

0 xtpusddy




Appendix C Settings when shipping from factory

Table C-9 Scenario Manager Lite

Item Setting Value
Execution Interval 1000 ms
Repeat Count 1
Automatic logging Off

Table C-10 VIP

Item Setting Value
Probe Model G0306C
Tip Type FBET-U12M
Test Profile SM UPC >45 (IEC 61300-3-35)
File Location INTMEM/
Base Filename vip*NUM*
Analysis On
File Name On
Start Number 1




Appendix C Settings when shipping from factory

Table C-11 Fiber Visualizer Report Settings

Item Setting Value
Customer (no value)
Location (no value)
Operator (no value)
Notes (no value)
Include Report Header On
Include Graphic Event On
Include File Header On
Include Event Table On
Include Fiber Pass/Fail On
Include Trace On
Include Logo On
Logo File INTMEM/anritsu.PNG
Include VIP Result Off
Result Source Results in Folder
Report Type Full
Settings General
Output Separate
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Appendix C Settings when shipping from factory

Table C-12 VIP Report Settings

Item Setting Value
Customer (no value)
Location (no value)
Operator (no value)
Notes (no value)
Include Analysis Results Off
Include Analysis Details Off
Include Logo On

Logo File

INTMEM/anritsu. PNG

Result Source

Results in Folder

Table C-13 Remote Settings

Item

Setting Value

Ethernet Settings

DHCP Off
IP Address 192.168.1.2
IP Netmask 255.255.255.0
Default Gateway None
SCPI Port Number 2288
Remote GUI Password (no value)
Remote GUI Port Number | 80
Wi-Fi settings
Password (no value)
DHCP On
Bluetooth settings
PIN code 123456




Appendix D Software License

The ACCESS Master contains the software shown in the table
below.

Refer to our website for more information on the ACCESS Master.
Anritsu Corporation Website: https!/www.anritsu.com

The package software on the table below is not covered in the
Software License Agreement of Anritsu Corporation.

Table D-1 Software License List

Package License Remarks
BlueZ GPLv2 (%)
busybox GPLv2 (*1)
ceres-solver-1.14.0 BSD (*17)
dbus GPLv2 (%)
dosfstools-4.2 GPLv3 (*2)
e2fsprogs-1.46.5 GPLv2 (*1)
eigen-3.3.9 MPL2 (*18)
encoding-japanese MIT (*15)
v1.0.29
expat MIT (*8)
flnx-0.18 LGPL+ exceptions [program/widget] is based in part on
(*5) the work of the FLTK project
(http://www.fltk.org).
fontconfig Permissive free
software license
(+19)
freetype-2.5.5 GPLv2 (*1)

Freewnn-Server-2.11.1 | GPLv2 (*1)

fuse GPLv2 (*1) Z
gerodic-1.00 Others (*13) -‘E
oflags-2.2.2 BSD (+19) =
glibe LGPL  (*3) o>
glog-0.4.0 BSD (*20) %
inetutils 1.5 GPLv2  (*1) g..
jpeg-8d Others This software is based in part on the NU

work of the Independent JPEG Group.

D-1
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Appendix D Software License

Table D-1 Software License List (Cont’d)

Packeage License Remarks
jQuery MIT (*9)
libharu ZLIB/LIBPNG
License

libpng-1.6.38

libpng license (¥11)

libstde++ LGPL (*3)
linux-5.15.104 GPLv2  (*1)
microwindows-0.90 MPL (*4)
mtd-utils GPLv2 (*1)
obexfs
obexftp
openobex
openssh BSD (*16)
openssl Apache License 1.0
(*6)
poppler GPLv2 (*1)
samba GPLv2  (*1)
sysbutils GPLv2 (*1)
tslub LGPL (*3)
U-Boot-2023.04 GPLv2  (*1)
util-linux-ng-2.16 GPLv2 (*1)

webfs Apache License 2.0
(*7)
wireless_tools GPLv2 (*1)
wpa_supplicant BSD (*12)
xpdf GPLv2  (*1)
zlib-1.2.12 Other (*14)




Appendix D Software License

(*1) GPLv2:
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software
Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA
02111-1307 USA

Everyone 1is permitted to copy and
distribute verbatim copies of this license

document, but changing it is not allowed.
Preamble

The licenses for most software are
designed to take away your freedom to
share and change it. By contrast, the
GNU General Public License is intended to
guarantee your freedom to share and
change free software--to make sure the
This
General Public License applies to most of

software 1s free for all its users.

the Free Software Foundation's software
and to any other program whose authors
commit to using it. (Some other Free
Software Foundation software is covered by
the GNU Library General Public License
instead.)

You can apply it to your

programs, too.

When we speak of free software, we are
Our

General Public Licenses are designed to

referring to freedom, not price.

make sure that you have the freedom to
distribute copies of free software (and
charge for this service if you wish), that you
receive source code or can get it if you want
it, that you can change the software or use
pieces of it in new free programs; and that

you know you can do these things.

To protect your rights, we need to make
restrictions that forbid anyone to deny you
these rights or to ask you to surrender the
rights. These restrictions translate to
certain responsibilities for you if you
distribute copies of the software, or if you

modify it.

For example, if you distribute copies of
such a program, whether gratis or for a fee,
you must give the recipients all the rights
that you have. You must make sure that
they, too, receive or can get the source code.
And you must show them these terms so

they know their rights.

We protect your rights with two steps: (1)
copyright the software, and (2) offer you
this

permission to copy, distribute and/or modify

license which gives you legal

the software.

Also, for each author's protection and
ours, we want to make certain that
everyone understands that there is no
If the

software is modified by someone else and

warranty for this free software.

passed on, we want its recipients to know
that what they have is not the original, so
that any problems introduced by others will
the original authors'

not reflect on

reputations.

Finally, any free program is threatened
We wish
to avoid the danger that redistributors of a

constantly by software patents.
free program will individually obtain
patent licenses, in effect making the

program proprietary. To prevent this, we
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have made it clear that any patent must be
licensed for everyone's free use or not
licensed at all.

The precise terms and conditions for

copying,
follow.

distribution and modification

GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR
COPYING, DISTRIBUTION AND
MODIFICATION

0. This License applies to any program or
other work which contains a notice placed
by the copyright holder saying it may be
distributed under the terms of this General
Public License. The "Program", below,
refers to any such program or work, and a
"work based on the Program" means either
the Program or any derivative work under
copyright law: that is to say, a work
containing the Program or a portion of it,
either verbatim or with modifications
and/or translated into another language.
translation is included
the

licensee is

(Hereinafter,
limitation in term

Each

without
"modification".)

addressed as "you".

Activities other than copying, distribution
and modification are not covered by this
The

act of running the Program is not restricted,

License; they are outside its scope.

and the output from the Program is covered
only if its contents constitute a work based
on the Program (independent of having
been made by running the Program).
Whether that is true depends on what the
Program does.

1. You may copy and distribute verbatim
copies of the Program's source code as you
receive it, in any medium, provided that
you conspicuously and appropriately
publish on each copy an appropriate
copyright notice and disclaimer of
warranty; keep intact all the notices that
refer to this License and to the absence of
any warranty; and give any other recipients
of the Program a copy of this License along

with the Program.

You may charge a fee for the physical act of
transferring a copy, and you may at your
offer

option warranty protection in

exchange for a fee.

2. You may modify your copy or copies of
the Program or any portion of it, thus
forming a work based on the Program, and
copy and distribute such modifications or
work under the terms of Section 1 above,
provided that you also meet all of these

conditions:

a) You must cause the modified files to
carry prominent notices stating that you
changed the files and the date of any
change.

b) You must cause any work that you
distribute or publish, that in whole or in
part contains or is derived from the
Program or any part thereof, to be licensed
as a whole at no charge to all third parties

under the terms of this License.

¢) If the modified program normally reads

commands interactively when run, you
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must cause it, when started running for
such interactive use in the most ordinary
way, to print or display an announcement
including an appropriate copyright notice
and a notice that there is no warranty (or
else, saying that you provide a warranty)
and that wusers may redistribute the
program under these conditions, and telling
the user how to view a copy of this License.
if the

interactive but does not normally print

(Exception: Program itself is
such an announcement, your work based on
the Program is not required to print an

announcement.)

These requirements apply to the modified
work as a whole. If identifiable sections of

that work are not derived from the Program,

and can be reasonably considered
independent and separate works in
themselves, then this License, and its

terms, do not apply to those sections when
you distribute them as separate works.
But when you distribute the same sections
as part of a whole which is a work based on
the Program, the distribution of the whole
must be on the terms of this License, whose
permissions for other licensees extend to
the entire whole, and thus to each and

every part regardless of who wrote it.

Thus, it is not the intent of this section to
claim rights or contest your rights to work
written entirely by you; rather, the intent is
to exercise the right to control the
distribution of derivative or collective

works based on the Program.

In addition, mere aggregation of another
work not based on the Program with the

Program (or with a work based on the
Program) on a volume of a storage or
distribution medium does not bring the

other work under the scope of this License.

3. You may copy and distribute the
Program (or a work based on it, under
Section 2) in object code or executable form
under the terms of Sections 1 and 2 above
provided that you also do one of the

following:

with the
corresponding machine-readable

a) Accompany it complete

source
code, which must be distributed under the
terms of Sections 1 and 2 above on a
medium customarily used for software

interchange; or,

b) Accompany it with a written offer, valid
for at least three years, to give any third
party, for a charge no more than your cost of
physically performing source distribution, a
complete machine-readable copy of the
corresponding source code, to be distributed
under the terms of Sections 1 and 2 above
on a medium customarily used for software

interchange; or,

¢) Accompany it with the information you
received as to the offer to distribute
(This

for

corresponding source code.

alternative is allowed only
noncommercial distribution and only if you
received the program in object code or
executable form with such an offer, in

accord with Subsection b above.)

The source code for a work means the

preferred form of the work for making
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modifications to it. For an executable
work, complete source code means all the
source code for all modules it contains, plus
any associated interface definition files,
plus the scripts used to control compilation
the

However, as a special exception, the source

and installation of executable.
code distributed need not include anything
that is normally distributed (in either
source or binary form) with the major
components (compiler, kernel, and so on) of
the the

executable runs, unless that component

operating system on which

itself accompanies the executable.

If distribution of executable or object code is
made by offering access to copy from a
designated place, then offering equivalent
access to copy the source code from the
same place counts as distribution of the
source code, even though third parties are
not compelled to copy the source along with
the object code.

4. You may not copy, modify, sublicense,
or distribute the

expressly provided under this

Program except as
License.
Any attempt otherwise to copy, modify,
sublicense or distribute the Program is void,
and will automatically terminate your
rights under this License. However,
parties who have received copies, or rights,
from you under this License will not have
their licenses terminated so long as such

parties remain in full compliance.

5. You are not required to accept this

License, since you have not signed it.

However, nothing else grants you

permission to modify or distribute the

These
actions are prohibited by law if you do not

Program or its derivative works.

accept this License. Therefore, by
modifying or distributing the Program (or
any work based on the Program), you
indicate your acceptance of this License to
do so, and all its terms and conditions for
copylng,
Program or works based on it.

distributing or modifying the

6. Each time redistribute the
Program (or any work based on the
the

receives a license from the original licensor

you

Program), recipient automatically
to copy, distribute or modify the Program
You

may not impose any further restrictions on

subject to these terms and conditions.

the recipients' exercise of the rights granted
herein. You are not responsible for
enforcing compliance by third parties to

this License.

7. If, as a consequence of a court

judgment or allegation of patent
infringement or for any other reason (not
limited to patent issues), conditions are
imposed on you (whether by court order,
agreement or otherwise) that contradict the
conditions of this License, they do not
excuse you from the conditions of this
License. If you cannot distribute so as to
satisfy simultaneously your obligations
under this License and any other pertinent
obligations, then as a consequence you may
For

example, if a patent license would not

not distribute the Program at all.

permit royalty-free redistribution of the
Program by all those who receive copies
directly or indirectly through you, then the
only way you could satisfy both it and this
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License would be to refrain entirely from
distribution of the Program.

If any portion of this section is held invalid
or unenforceable under any particular
circumstance, the balance of the section is
intended to apply and the section as a
in other

whole is intended to apply

circumstances.

It 1s not the purpose of this section to
induce you to infringe any patents or other
property right claims or to contest validity
of any such claims; this section has the sole
purpose of protecting the integrity of the
free software distribution system, which is
implemented by public license practices.
Many people have made generous
contributions to the wide range of software
distributed through that system in reliance
on consistent application of that system; it
is up to the author/donor to decide if he or
she is willing to distribute software through
any other system and a licensee cannot

impose that choice.

This section is intended to make thoroughly
clear what is believed to be a consequence
of the rest of this License.

8. If the distribution and/or use of the
Program is restricted in certain countries
either by patents or by copyrighted
interfaces, the original copyright holder
who places the Program under this License
may add an explicit geographical
distribution limitation excluding those
countries, so that distribution is permitted
only in or among countries not thus
this License

excluded. In such case,

incorporates the limitation as if written in
the body of this License.

9. The Free Software Foundation may
publish revised and/or new versions of the
General Public License from time to time.
Such new versions will be similar in spirit
to the present version, but may differ in

detail to address new problems or concerns.

Each version 1s given a distinguishing
version number. If the Program specifies a
version number of this License which
applies to it and "any later version", you
have the option of following the terms and
conditions either of that version or of any
Free

later version published by the

Software Foundation. If the Program does
not specify a version number of this License,
you may choose any version ever published

by the Free Software Foundation.

10. If you wish to incorporate parts of the
Program into other free programs whose
distribution conditions are different, write
For
software which is copyrighted by the Free

to the author to ask for permission.

Software Foundation, write to the Free
Software Foundation; we sometimes make
exceptions for this. Our decision will be
guided by the two goals of preserving the
free status of all derivatives of our free
software and of promoting the sharing and

reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS
LICENSED FREE OF CHARGE, THERE
IS NO WARRANTY FOR THE PROGRAM,
TO THE EXTENT PERMITTED BY
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APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS
IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO
THE QUALITY AND PERFORMANCE OF
THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST
OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED
BY APPLICABLE LAW OR AGREED TO
IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO
MAY MODIFY AND/OR REDISTRIBUTE
THE PROGRAM AS PERMITTED ABOVE,
BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE
PROGRAM TO OPERATE WITH ANY
OTHER PROGRAMS), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New
Programs

If you develop a new program, and you
want it to be of the greatest possible use to
the public, the best way to achieve this is to
make it free software which everyone can

redistribute and change under these terms.

To do so, attach the following notices to
It is safest to attach them to
the start of each source file to most
the
warranty; and each file should have at least

the program.

effectively  convey exclusion  of
the "copyright" line and a pointer to where

the full notice is found.

<one line to give the program's name and a
brief idea of what it does.>

Copyright (C) <year> <name of author>

This program is free software; you can
redistribute it and/or modify it under the
terms of the GNU General Public License
the
Foundation; either version 2 of the License,

as published by Free Software

or (at your option) any later version.

This program is distributed in the hope
that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied
warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
See the GNU General Public License for
more details.

You should have received a copy of the GNU
General Public License along with this
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program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite
330, Boston, MA 02111-1307 USA

Also add information on how to contact you

by electronic and paper mail.

If the program is interactive, make it
output a short notice like this when it
starts in an interactive mode:

Gnomovision version 69, Copyright (C) year
name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details
type ‘show w'.

This is free software, and you are welcome
to redistribute it under certain conditions;
type “show c' for details.

The hypothetical commands “show w' and
‘show ¢' should show the appropriate parts
of the General Public License. Of course,
the commands you use may be called
something other than "show w' and “show c';
they could even be mouse-clicks or menu

items--whatever suits your program.

You should also get your employer Gf you
work as a programmer) or your school, if
any, to sign a "copyright disclaimer" for the
program, if necessary. Here is a sample;
alter the names:
Inc.,, hereby disclaims all
the

*Gnomovision' (which makes passes at

Yoyodyne,

copyright interest in program
compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989

Ty Coon, President of Vice

This General Public License does not
permit incorporating your program into
proprietary programs. If your program is
a subroutine library, you may consider it
more useful to permit linking proprietary
applications with the library. If this is
what you want to do, use the GNU Library
General Public License instead of this

License.
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(*2) GPLv3:
GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software
Foundation, Inc. <http://fsf.org/>
Everyone 1is permitted to copy and

distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The GNU General Public License is a free,
copyleft license for software and other
kinds of works.

The licenses for most software and other
practical works are designed to take away
your freedom to share and change the
By contrast, the GNU General

Public License is intended to guarantee

works.

your freedom to share and change all
versions of a program--to make sure it
We,
the Free Software Foundation, use the

remains free software for all its users.

GNU General Public License for most of our
software; it applies also to any other work
released this way by its authors. You can

apply it to your programs, too.

When we speak of free software, we are
Our

General Public Licenses are designed to

referring to freedom, not price.

make sure that you have the freedom to
distribute copies of free software (and
charge for them if you wish), that you
receive source code or can get it if you want
it, that you can change the software or use
pieces of it in new free programs, and that

you know you can do these things.

To protect your rights, we need to prevent
others from denying you these rights or
the

Therefore, you have certain responsibilities

asking you to surrender rights.
if you distribute copies of the software, or if
you modify it: responsibilities to respect the

freedom of others.

For example, if you distribute copies of
such a program, whether gratis or for a fee,
you must pass on to the recipients the same
freedoms that you received.

You must make sure that they, too,
And
you must show them these terms so they

receive or can get the source code.

know their rights.

GNU GPL
protect your rights with two steps:

Developers that wuse the

(1) assert copyright on the software, and (2)
offer you this License

giving you legal permission to copy,
distribute and/or modify it.
For the developers' and authors'

protection, the GPL clearly explains that
there is no warranty for this free software.
For both users' and authors' sake, the GPL
requires that modified versions be marked
as changed, so that their problems will not
be attributed erroneously to authors of

previous versions.

Some devices are designed to deny users
access to install or run modified versions of
the software inside them, although the
manufacturer can do so.

This is fundamentally incompatible with
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the aim of protecting users' freedom to
change the software.

The systematic pattern of such abuse
in the

individuals to use, which is precisely where

occurs area of products for
it 1s most unacceptable.

Therefore, we have designed this version
of the GPL to prohibit the practice for those
products. If such problems arise
substantially in other domains, we stand
ready to extend this provision to those
domains in future versions of the GPL, as
needed to protect the freedom of users.

Finally, every program is threatened
constantly by software patents.

States should not allow patents to restrict
development and use of software on
general-purpose computers, but in those
that do, we wish to avoid the special danger
that patents applied to a free program
could make it effectively proprietary. To
prevent this, the GPL assures that patents
cannot be used to render the program

non-free.

The precise terms and conditions for

copying,
follow.

distribution and modification

TERMS AND CONDITIONS

0. Definitions.

"This License" refers to version 3 of the
GNU General Public License.

"Copyright" also means copyright-like
laws that apply to other kinds of works,

such as semiconductor masks.

"The
copyrightable work licensed under this

Program" refers to any

License. Each licensee is addressed as

you". '"Licensees" and "recipients" may be

individuals or organizations.

To "modify" a work means to copy from or
adapt all or part of the work in a fashion
requiring copyright permission, other than
the making of an exact copy. The resulting
work is called a "modified version" of the
the

earlier work or a work "based on"

earlier work.

A '"covered work" means either the
unmodified Program or a work based on the
Program.

To "propagate" a work means to do
anything with it that, without permission,
would make you directly or secondarily
liable for infringement under applicable
copyright law, except executing it on a
computer or modifying a private copy.
Propagation includes copying,
distribution (with or without modification),
making available to the public, and in some

countries other activities as well.

To "convey" a work means any kind of
propagation that enables other parties to
make or receive copies. Mere interaction
with a user through a computer network,

with no transfer of a copy, is not conveying.

An interactive user interface displays
"Appropriate Legal Notices" to the extent
that it

prominently

convenient and
that (1)

includes a

visible feature
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displays an appropriate copyright notice,
and (2) tells the user that there is no
warranty for the work (except to the
extent that warranties are provided), that
licensees may convey the work under this
License, and how to view a copy of this
License.

If the interface presents a list of user
commands or options, such as a menu, a
prominent item in the list meets this

criterion.
1. Source Code.

The "source code" for a work means the
preferred form of the work for making
modifications to it. "Object code" means

any non-source form of a work.

A "Standard
interface that either is an official standard

Interface" means an
defined by a recognized standards body, or,
in the case of

interfaces specified for a particular
programming language, one that is widely
used among developers working in that

language.

The "System Libraries" of an executable
work include anything, other than the work
as a whole, that (a) is included in the
normal form of packaging a Major
Component, but which is not part of that
Major Component, and (b) serves only to
enable use of the work with that Major
Component, or to implement a Standard
Interface for which an implementation is
available to the public in source code form.
A "Major Component", in this context,

means a major essential component (kernel,

window system, and so on) of the specific
operating system (if any) on which the
executable work runs, or a compiler used to
produce the work, or an object code

interpreter used to run it.

The "Corresponding Source" for a work in
object code form means all the source code
needed to generate, install, and (for an
executable work) run the object code and to
modify the work, including scripts to
control those activities. However, it does
not include the work's System Libraries, or
general-purpose tools or generally available
free programs which are used unmodified
in performing those activities but which are
not part of the work.

For

includes interface definition files associated

example, Corresponding Source
with source files for the work, and the

source code for shared libraries and
dynamically linked subprograms that the
work 1is specifically designed to require,
such as by intimate data communication or
control flow between those subprograms

and other parts of the work.

The
include anything that users can regenerate

Corresponding Source need not

automatically from other parts of the

Corresponding Source.

The Corresponding Source for a work in
source code form is that same work.

2. Basic Permissions.
All rights granted under this License are

granted for the term of copyright on the
Program, and are irrevocable provided the
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stated conditions are met. This License

explicitly affirms your unlimited
permission to run the unmodified Program.
The output from running a covered work is
covered by this License only if the output,
given 1its content, constitutes a covered
work. This License acknowledges your
rights of fair use or other equivalent, as
provided by copyright law.

You may make, run and propagate
covered works that you do not convey,
without conditions so long as your license
otherwise remains in force. You may
convey covered works to others for the sole
purpose of having them make modifications
exclusively for you, or provide you with
facilities for running those works, provided
that you comply with the terms of this
License in conveying all material for which
Those thus

making or running the covered works for

you do not control copyright.

you must do so exclusively on your behalf,
under your direction and control, on terms
that prohibit them from making any copies
of your copyrighted material outside their

relationship with you.

other

circumstances is permitted solely under the

Conveying under any

conditions stated below. Sublicensing is

not allowed; section 10 makes it

unnecessary.

3. Protecting Users' Legal Rights From
Anti-Circumvention Law.

No covered work shall be deemed part of
an effective technological measure under
any applicable law fulfilling obligations

under article 11 of the WIPO copyright
treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting

circumvention of such measures.

When you convey a covered work, you
forbid

circumvention of technological measures to

waive any legal power to
the extent such circumvention is effected by
exercising rights under this License with
respect to the covered work, and you
disclaim any intention to limit operation or
modification of the work as a means of
enforcing, against the work's users, your or
forbid

circumvention of technological measures.

third parties' legal rights to

4. Conveying Verbatim Copies.

You may convey verbatim copies of the
Program's source code as you receive it, in
that
conspicuously and appropriately publish on

any medium, provided you
each copy an appropriate copyright notice;
keep intact all notices stating that this
License and any non-permissive terms
added in accord with section 7 apply to the
code;

keep intact all notices of the absence of any
warranty; and give all recipients a copy of

this License along with the Program.

You may charge any price or no price for
each copy that you convey, and you may
offer support or warranty protection for a
fee.

5. Conveying Modified Source Versions.

You may convey a work based on the
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Program, or the modifications to produce it
from the Program, in the form of source
code under the terms of section 4, provided

that you also meet all of these conditions:

a) The work must carry prominent
notices stating that you modified it, and

giving a relevant date.

b) The work must carry prominent
notices stating that it is released under this
License and any conditions added under
section

7. This requirement modifies the
requirement in section 4 to "keep intact all
notices".

¢) You must license the entire work, as
a whole, under this License to anyone who
This
License will therefore apply, along with any

comes into possession of a copy.

applicable section 7 additional terms, to the
whole of the work, and all its parts,
regardless of how they are packaged. This
License gives no permission to license the
work in any other way, but it does not
invalidate such permission if you have

separately received it.

d) If the work has interactive user

interfaces, each must display
Appropriate Legal Notices; however, if the
Program has interactive interfaces that do
not display Appropriate Legal Notices, your

work need not make them do so.

A compilation of a covered work with
other separate and independent works,
which are not by their nature extensions of

the covered work, and which are not

combined with it such as to form a larger
program, in or on a volume of a storage or
called an

distribution medium, is

"aggregate" if the compilation and its
resulting copyright are not used to limit the
access or legal rights of the compilation's
users beyond what the individual works
permit. Inclusion of a covered work in an
aggregate does not cause this License to

apply to the other parts of the aggregate.
6. Conveying Non-Source Forms.

You may convey a covered work in object
code form under the terms of sections 4 and
5, provided that you also convey the
machine-readable Corresponding Source
under the terms of this License, in one of

these ways:

a) Convey the object code in, or
embodied in, a physical product (including
a physical distribution medium),
accompanied by the Corresponding Source
fixed on a durable physical medium

customarily used for software interchange.

b) Convey the object code in, or

embodied in, a  physical product
(including a physical distribution medium),
accompanied by a written offer, valid for at
least three years and valid for as long as
you offer spare parts or customer support
for that product model, to give anyone who
possesses the object code either (1) a copy of
the

software in the product that is covered by

Corresponding Source for all the

this License, on a durable physical medium
customarily used for software interchange,
for a price no more than your reasonable
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cost of physically performing this conveying
of source, or (2) access to copy the
Corresponding Source from a network

server at no charge.

¢) Convey individual copies of the
object code with a copy of the written offer
This
alternative is allowed only occasionally and

to provide the Corresponding Source.
noncommercially, and only if you
received the object code with such an offer,
in accord with subsection 6b.

d) Convey the object code by offering
access from a designated place (gratis or for
a charge), and offer equivalent access to the
Corresponding Source in the same way
further

You need not require recipients to

through the same place at no
charge.
copy the Corresponding Source along with
If the place to copy the
the
Corresponding Source may be on a different

the object code.
object code is a network server,
server (operated by you or a third party)
that supports equivalent copying facilities,
provided you maintain clear directions
next to the object code saying where to find
the Corresponding Source. Regardless of
what hosts

Source, you remain obligated to ensure that

server the Corresponding
it is available for as long as needed to
satisfy these requirements.

e) Convey the object code using
peer-to-peer transmission, provided you
inform other peers where the object code
and Corresponding Source of the work are
being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code,
whose source code is excluded from the
Corresponding Source as a System Library,
need not be included in conveying the object

code work.

(1 a
which means any

A "User

"consumer product",

Product" 1s either

tangible personal property which is
normally used for personal, family,

or household purposes, or (2) anything
designed or sold for incorporation into a
dwelling. In determining whether a
product 1s a consumer product, doubtful
cases shall be resolved in favor of coverage.
For a particular product received by a
particular user, "normally used" refers to a
typical or common use of that class of
product, regardless of the status of the
particular user or of the way in which the
particular user actually uses, or expects or
is expected to use, the product. A product

is a consumer product regardless of
whether the

commercial,

product has substantial
industrial or non-consumer
uses, unless such uses represent the only
significant mode of use of the product.
"Installation Information" for a User
Product means any methods, procedures,
authorization keys, or other information
required to install and execute modified
versions of a covered work in that User
Product from a modified version of its
Corresponding Source. The information
must suffice to ensure that the continued
functioning of the modified object code is in
no case prevented or interfered with solely

because modification has been made.
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If you convey an object code work under
this section in, or with, or specifically for
use in, a User Product, and the conveying
occurs as part of a transaction in which the
right of possession and use of the User
Product i1s transferred to the recipient in
perpetuity or for a fixed term (regardless of
how the transaction is characterized), the
Corresponding Source conveyed under this
section must be accompanied by the
But this

requirement does not apply if neither you

Installation Information.
nor any third party retains the ability to
install modified object code on the User
Product (for example, the work has been
installed in ROM).

The requirement to provide Installation
Information does not include a requirement
to continue to provide support service,
warranty, or updates for a work that has
been modified or installed by the recipient,
or for the User Product in which it has been
modified or installed. Access to a network
may be denied when the modification itself
affects the
operation of the network or violates the

materially and adversely
rules and protocols for communication
across the network.
Corresponding Source conveyed, and
Installation Information provided, in accord
with this section must be in a format that is
publicly documented (and with an
implementation available to the public in
source code form), and must require no
special password or key for unpacking,

reading or copying.

7. Additional Terms.

"Additional permissions" are terms that
supplement the terms of this License by
making exceptions from one or more of its
conditions. Additional permissions that are
applicable to the entire Program shall be
treated as though they were included in
this License, to the extent that they are
If additional

permissions apply only to part of the

valid under applicable law.

Program, that part may be used separately
under those permissions, but the entire
Program remains governed by this License
the additional

without regard to

permissions.

When you convey a copy of a covered
work, you may at your option remove any
additional permissions from that copy, or
(Additional
permissions may be written to require their

from any part of it.

own removal in certain cases when you
modify the
additional permissions on material, added

work.) You may place
by you to a covered work, for which you
have or can give appropriate copyright

permission.

Notwithstanding any other provision of
this License, for material you add to a
covered work, you may (if authorized by the
holders of that

supplement the terms of this License with

copyright material)
terms:

a) Disclaiming warranty or limiting
liability differently from the terms of

sections 15 and 16 of this License; or

b) Requiring preservation of specified
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reasonable legal notices or author
attributions in that material or in the
Appropriate Legal Notices displayed by

works containing it; or

¢) Prohibiting misrepresentation of the
origin of that material, or requiring that
modified versions of such material be
marked in reasonable ways as different

from the original version; or

d) Limiting the use for publicity

purposes of mnames of licensors or

authors of the material; or

e) Declining to grant rights under
trademark law for use of some trade names,
trademarks, or service marks; or

f)  Requiring indemnification of
licensors and authors of that material by
anyone who conveys the material (or
modified versions of it) with contractual
assumptions of liability to the recipient, for
Liability that these

assumptions directly impose on those

any contractual

licensors and authors.

All other
terms are considered "further restrictions"
If the

Program as you received it, or any part of it,

non-permissive additional

within the meaning of section 10.

contains a notice stating that it is governed
by this License along with a term that is a
further restriction, you may remove that
term. If a license document contains a
further restriction but permits relicensing
or conveying under this License, you may
add to a covered work material governed by
the document,

terms of that license

provided that the further restriction does

not survive such relicensing or conveying.

If you add terms to a covered work in
accord with this section, you must place, in
the relevant source files, a statement of the
additional terms that apply to those files, or
a notice indicating where to find the

applicable terms.

Additional

non-permissive, may be stated in the form

terms, permissive or
of a separately written license, or stated as
exceptions;

the above requirements apply either way.

8. Termination.

You may not propagate or modify a
covered work except as expressly provided
this
otherwise to propagate or modify it is void,

under License. Any attempt
and will automatically terminate your
rights under this License (including any
patent licenses granted under the third

paragraph of section 11).

However, if you cease all violation of this
License, then your license from a particular
holder is
provisionally, unless and until the copyright

copyright reinstated  (a)
holder explicitly and finally terminates
your license, and (b) permanently, if the
copyright holder fails to notify you of the
violation by some reasonable means prior to
60 days after the cessation.

Moreover, your license from a particular
copyright holder is reinstated permanently
if the copyright holder notifies you of the
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violation by some reasonable means, this is
the first time you have received notice of
violation of this License (for any work) from
that copyright holder, and you cure the
violation prior to 30 days after your receipt
of the notice.

Termination of your rights under this
section does not terminate the licenses of
parties who have received copies or rights
from you under this License. If your
rights have been terminated and not
permanently reinstated, you do not qualify
to receive new licenses for the same

material under section 10.

9. Acceptance Not Required for Having
Copies.

You are not required to accept this
License in order to receive or run a copy of
the Program. Ancillary propagation of a
covered work

occurring solely as a

consequence of  using peer-to-peer
transmission to receive a copy likewise does
not require acceptance. However, nothing
other than this

permission to propagate or modify any

License grants you

covered work. These actions infringe
copyright if you do not accept this License.
Therefore, by modifying or propagating a
covered work, you indicate your acceptance

of this License to do so.

10. Automatic Licensing of Downstream

Recipients.

Each time you convey a covered work, the
recipient automatically receives a license

from the original licensors, to run, modify

and propagate that work, subject to this
License.  You are not responsible for
enforcing compliance by third parties with

this License.

An "entity transaction" is a transaction
transferring control of an organization, or
substantially all assets of one, or
subdividing an organization, or merging
organizations. If propagation of a covered
work results from an entity transaction,
each party to that transaction who receives
a copy of the work also receives whatever
licenses to the work the party's predecessor
in interest had or could give under the
right to

possession of the Corresponding Source of

previous paragraph, plus a
the work from the predecessor in interest, if
the predecessor has it or can get it with
reasonable efforts.

You may not impose any further
restrictions on the exercise of the rights
granted or affirmed under this License.
For example, you may not impose a license
fee, royalty, or other charge for exercise of
rights granted under this License, and you
may not initiate litigation (including a
cross-claim or counterclaim in a lawsuit)
alleging that any patent claim is infringed
by making, using, selling, offering for sale,
or importing the Program or any portion of
it.

11. Patents.

A "contributor" is a copyright holder who
authorizes use under this License of the
Program or a work on which the Program is
based. The work thus licensed is called

D-18
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the contributor's "contributor version".

A contributor's "essential patent claims"
are all patent claims owned or controlled by
the contributor, whether already acquired
that would be
infringed by some manner, permitted by

or hereafter acquired,

this License, of making, using, or selling its
contributor version, but do not include
claims that would be infringed only as a
consequence of further modification of the
contributor version. For purposes of this
definition, "control" includes the right to
grant patent sublicenses in a manner

consistent with the requirements of this

License.
Each  contributor grants you a
non-exclusive, worldwide, royalty-free

patent license under the contributor's
essential patent claims, to make, use, sell,
offer for sale, import and otherwise run,
modify and propagate the contents of its

contributor version.

In the following three paragraphs, a
"patent license" is any express agreement
or commitment, however denominated, not
to enforce a patent (such as an express
permission to practice a patent or covenant
not to sue for patent infringement). To
"grant" such a patent license to a party
means to make such an agreement or
commitment not to enforce a patent against
the party.

If you convey a covered work, knowingly
and the
Corresponding Source of the work is not

relying on a patent license,

available for anyone to copy, free of charge

and under the terms of this License,
through a publicly available network server
or other readily accessible means, then you
must either (1) cause the Corresponding
Source to be so available, or (2) arrange to
deprive yourself of the benefit of the patent
license for this particular work, or (3)
arrange, in a manner consistent with the
requirements of this License, to extend the
patent license to downstream recipients.
"Knowingly relying" means you have actual
knowledge that, but for the patent license,
your conveying the covered work in a
country, or your recipient's use of the
covered work in a country, would infringe
one or more identifiable patents in that
country that you have reason to believe are
valid.

If, pursuant to or in connection with a
single transaction or arrangement, you
convey, or propagate by procuring
conveyance of, a covered work, and grant a
patent license to some of the parties
receiving the covered work authorizing
them to use, propagate, modify or convey a
specific copy of the covered work, then the
patent license you grant is automatically
extended to all recipients of the covered

work and works based on 1it.

A patent license is "discriminatory" if it
does not include within the scope of its
coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or
more of the rights that are specifically
granted under this License. You may not
convey a covered work if you are a party to
an arrangement with a third party that is

in the business of distributing software,
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under which you make payment to the
third party based on the extent of your
activity of conveying the work, and under
which the third party grants, to any of the
parties who would receive the covered work
from you, a discriminatory patent license
(a) in connection with copies of the covered
work conveyed by you (or copies made from
those copies), or (b) primarily for and in
connection with specific products or
compilations that contain the covered work,
unless you entered into that arrangement,
or that patent license was granted, prior to

28 March 2007.

Nothing in this License shall be
construed as excluding or limiting any
implied license or other defenses to

that

available to you under applicable patent

infringement may otherwise be

law.
12. No Surrender of Others' Freedom.

If conditions are imposed on you
(whether by court order, agreement or
otherwise) that contradict the conditions of
this License, they do not excuse you from
the conditions of this License. If you
cannot convey a covered work so as to
satisfy simultaneously your obligations
under this License and any other pertinent
obligations, then as a consequence you may
not convey it at all. For example, if you
agree to terms that obligate you to collect a
royalty for further conveying from those to
whom you convey the Program, the only
way you could satisfy both those terms and
this License would be to refrain entirely

from conveying the Program.

13. Use with the GNU Affero General
Public License.

Notwithstanding any other provision of
this License, you have permission to link or
combine any covered work with a work
licensed under version 3 of the GNU Affero
General Public

combined work, and to convey the resulting

License into a single

work. The terms of this License will
continue to apply to the part which is the
covered work, but the special requirements
of the GNU Affero General Public License,
section 13, concerning interaction through
a network will apply to the combination as

such.

14. Revised Versions of this License.

The
publish revised and/or new versions of the
GNU General Public License from time to

time.

Free Software Foundation may

Such new versions will be similar in
spirit to the present version, but may differ
in detail to address new problems or

concerns.

Each version is given a distinguishing
version number. If the Program specifies
that a certain numbered version of the
GNU General Public License "or any later
version" applies to it, you have the option of
following the terms and conditions either of
that numbered version or of any later
version published by the Free Software
Foundation. If the Program does not
specify a version number of the GNU
General Public License, you may choose

any version ever published by the Free
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Software Foundation.

If the Program specifies that a proxy can
decide which future versions of the GNU
General Public License can be used, that
proxy's public statement of acceptance of a
version permanently authorizes you to

choose that version for the Program.

Later license versions may give you
different

no additional obligations are

additional  or permissions.
However,
imposed on any author or copyright holder
as a result of your choosing to follow a later

version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE
PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED
IN  WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS"
WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE. THE
ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS
WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU ASSUME THE
COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO
MODIFIES AND/OR CONVEYS THE
PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE
PROGRAM TO OPERATE WITH ANY
OTHER PROGRAMS), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.
If the disclaimer of warranty and
limitation of liability provided above cannot
be given local legal effect according to their
terms, reviewing courts shall apply local
law that most closely approximates an
absolute waiver of all civil liability in
connection with the Program, unless a
liability
accompanies a copy of the Program in

warranty or assumption of

return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New
Programs
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If you develop a new program, and you
want it to be of the greatest possible use to
the public, the best way to achieve this is to
make it free software which everyone can
redistribute and change under these terms.

To do so, attach the following notices to
It is safest to attach them to
the start of each source file to most

the program.

effectively state the exclusion of warranty;
and each file should have at least the
"copyright" line and a pointer to where the
full notice is found.

<one line to give the program's name and
a brief idea of what it does.>

Copyright (C) <year> <name of author>

This program is free software: you can
redistribute it and/or modify it under the
terms of the GNU General Public License
as published by he
Foundation,

Free Software
either version 3 of the
License, or (at your option) any later

version.

This program is distributed in the hope
that i1t will be useful, but WITHOUT
ANY WARRANTY;
implied warranty of
MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE. See the
GNU General Public License for more
details.

without even the

You should have received a copy of the
GNU General Public License along with
this

<http://www.gnu.org/licenses/>.

program. If  not, see

Also add information on how to contact you

by electronic and paper mail.

If the program does terminal interaction,
make it output a short notice like this when
it starts in an interactive mode:

Copyright (C)
<name of author>

This program comes with ABSOLUTELY
NO WARRANTY; for details type ‘show
w'.

This
welcome to redistribute it under certain

<program> <year>

is free software, and you are

conditions; type ‘show c' for details.

The hypothetical commands ‘show w' and
“show c¢' should show the appropriate parts
of the General Public License. Of course,

your program's commands might be
different; for a GUI interface, you would

use an "about box".

You should also get your employer (if you
work as a programmer) or school, if any, to
sign a "copyright disclaimer" for the
program, if necessary.

For more information on this, and how to
apply and follow the GNU GPL,

<http://www.gnu.org/licenses/>.

see

The GNU General Public License does
not permit incorporating your program into
proprietary programs. If your program is
a subroutine library, you may consider it
more useful to permit linking proprietary
If this is

what you want to do, use the GNU Lesser

applications with the library.

General Public License instead of this

License. But first, please read
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<http://www.gnu.org/philosophy/why-not-lg
pl.html>.
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(*3) LGPL:
GNU LESSER GENERAL PUBLIC
LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software
Foundation, Inc.
59 Temple Place, Suite 330, Boston,
MA 02111-1307 USA
Everyone 1is permitted to copy and
distribute verbatim copies of this license
document, but changing it is not allowed.

[This is the first released version of the
Lesser GPL. It also counts as the
successor of the GNU Library Public
License, version 2, hence the version
number 2.1.]

Preamble

The licenses for most software are
designed to take away your freedom to
share and change it. By contrast, the
GNU General Public Licenses are intended
to guarantee your freedom to share and
change free software--to make sure the
software is free for all its users.

This license, the Lesser General Public
License, applies to some specially
designated software packages--typically
libraries--of the Free Software Foundation
and other authors who decide to use it.
You can use it too, but we suggest you first
think carefully about whether this license
or the ordinary General Public License is
the better strategy to use in any particular
case, based on the explanations below.

When we speak of free software, we are
referring to freedom of use, not price. Our
General Public Licenses are designed to
make sure that you have the freedom to
distribute copies of free software (and
charge for this service if you wish); that you
receive source code or can get it if you want
it; that you can change the software and
use pieces of it in new free programs; and
that you are informed that you can do these

things.

To protect your rights, we need to make
restrictions that forbid distributors to deny
you these rights or to ask you to surrender
these rights. These restrictions translate
to certain responsibilities for you if you
distribute copies of the library or if you
modify it.

For example, if you distribute copies of
the library, whether gratis or for a fee, you
must give the recipients all the rights that
we gave you. You must make sure that
they, too, receive or can get the source code.
If you link other code with the library, you
must provide complete object files to the
recipients, so that they can relink them
with the library after making changes to
the library and recompiling it. And you
must show them these terms so they know
their rights.

We protect your rights with a two-step
method: (1) we copyright the library, and (2)
we offer you this license, which gives you
legal permission to copy, distribute and/or
modify the library.

To protect each distributor, we want to
make it very clear that there is no warranty
for the free library. Also, if the library is
modified by someone else and passed on,
the recipients should know that what they
have is not the original version, so that the
original author's reputation will not be
affected by problems that might be
introduced by others.

Finally, software patents pose a constant
threat to the existence of any free program.
We wish to make sure that a company
cannot effectively restrict the users of a free
program by obtaining a restrictive license
from a patent holder. Therefore, we insist
that any patent license obtained for a
version of the library must be consistent
with the full freedom of use specified in this
license.
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Most GNU software, including some
libraries, is covered by the ordinary GNU
General Public License. This license, the
GNU Lesser General Public License,
applies to certain designated libraries, and
is quite different from the ordinary General
Public License. We use this license for
certain libraries in order to permit linking
those libraries into non-free programs.

When a program is linked with a library,
whether statically or using a shared library,
the combination of the two is legally
speaking a combined work, a derivative of
the original library. The ordinary General
Public License therefore permits such
linking only if the entire combination fits
its criteria of freedom. The Lesser General
Public License permits more lax criteria for
linking other code with the library.

We call this license the "Lesser" General
Public License because it does Less to
protect the user's freedom than the
ordinary General Public License. It also
provides other free software developers
Less of an advantage over competing
non-free programs. These disadvantages
are the reason we use the ordinary General

Public License for many libraries.
However, the Lesser license provides
advantages in certain special
circumstances.

For example, on rare occasions, there
may be a special need to encourage the
widest possible use of a certain library, so
that it becomes a de-facto standard. To
achieve this, non-free programs must be
allowed to wuse the library. A more
frequent case is that a free library does the
same job as widely used non-free libraries.
In this case, there is little to gain by
limiting the free library to free software
only, so we use the Lesser General Public
License.

In other cases, permission to use a
particular library in non-free programs

enables a greater number of people to use a
large body of free software. For example,
permission to use the GNU C Library in
non-free programs enables many more
people to use the whole GNU operating
system, as well as its variant, the
GNU/Linux operating system.

Although the Lesser General Public
License 1s Less protective of the users'
freedom, it does ensure that the user of a
program that is linked with the Library has
the freedom and the wherewithal to run
that program using a modified version of
the Library.

The precise terms and conditions for
copying, distribution and modification
follow. Pay close attention to the
difference between a "work based on the
library" and a "work that uses the library".
The former contains code derived from the
library, whereas the latter must be
combined with the library in order to run.

GNU LESSER GENERAL PUBLIC
LICENSE
TERMS AND CONDITIONS FOR
COPYING, DISTRIBUTION AND
MODIFICATION

0. This License Agreement applies to any
software library or other program which
contains a notice placed by the copyright
holder or other authorized party saying it
may be distributed under the terms of this
Lesser General Public License (also called
"this License"). Each licensee is addressed
as "you".

A "library" means a collection of software
functions and/or data prepared so as to be
conveniently linked with application
programs (which use some of those
functions and data) to form executables.

The "Library", below, refers to any such
software library or work which has been
distributed under these terms. A "work
based on the Library" means either the
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Library or any derivative work under
copyright law: that is to say, a work
containing the Library or a portion of it,
either verbatim or with modifications
and/or translated straightforwardly into
another language. (Hereinafter,
translation is included without limitation
in the term "modification".)

"Source code" for a work means the
preferred form of the work for making
modifications to it. For a library, complete
source code means all the source code for all
modules it contains, plus any associated
interface definition files, plus the scripts
used to control compilation and installation
of the library.

Activities other than copying,
distribution and modification are not
covered by this License; they are outside its
scope. The act of running a program using
the Library is not restricted, and output
from such a program is covered only if its
contents constitute a work based on the
Library (independent of the use of the
Library in a tool for writing it). Whether
that is true depends on what the Library
does and what the program that uses the
Library does.

1. You may copy and distribute verbatim
copies of the Library's complete source code
as you receive it, in any medium, provided
that you conspicuously and appropriately
publish on each copy an appropriate
copyright notice and disclaimer of
warranty; keep intact all the notices that
refer to this License and to the absence of
any warranty; and distribute a copy of this
License along with the Library.

You may charge a fee for the physical act
of transferring a copy, and you may at your
option offer warranty protection in
exchange for a fee.

2. You may modify your copy or copies of
the Library or any portion of it, thus
forming a work based on the Library, and

copy and distribute such modifications or
work under the terms of Section 1 above,
provided that you also meet all of these
conditions:

a) The modified work must itself be a
software library.

b) You must cause the files modified to
carry prominent notices stating that you
changed the files and the date of any
change.

¢) You must cause the whole of the work
to be licensed at no charge to all third
parties under the terms of this License.

d) If a facility in the modified Library
refers to a function or a table of data to
be supplied by an application program
that uses the facility, other than as an
argument passed when the facility is
invoked, then you must make a good
faith effort to ensure that, in the event
an application does not supply such
function or table, the facility still
operates, and performs whatever part of
its purpose remains meaningful.

(For example, a function in a library to
compute square roots has a purpose that
is entirely well-defined independent of
the application. Therefore, Subsection
2d requires that any
application-supplied function or table
used by this function must be optional: if
the application does not supply it, the
square root function must still compute
square roots.)

These requirements apply to the modified
work as a whole. If identifiable sections of
that work are not derived from the Library,

and can be reasonably considered
independent and separate works in
themselves, then this License, and its

terms, do not apply to those sections when
you distribute them as separate works.
But when you distribute the same sections
as part of a whole which is a work based on
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the Library, the distribution of the whole
must be on the terms of this License, whose
permissions for other licensees extend to
the entire whole, and thus to each and
every part regardless of who wrote it.

Thus, it is not the intent of this section to
claim rights or contest your rights to work
written entirely by you; rather, the intent is
to exercise the right to control the
distribution of derivative or collective
works based on the Library.

In addition, mere aggregation of another
work not based on the Library with the
Library (or with a work based on the
Library) on a volume of a storage or
distribution medium does not bring the
other work under the scope of this License.

3. You may opt to apply the terms of the
ordinary GNU General Public License
instead of this License to a given copy of the
Library. To do this, you must alter all the
notices that refer to this License, so that
they refer to the ordinary GNU General
Public License, version 2, instead of to this
License. (If a newer version than version
2 of the ordinary GNU General Public
License has appeared, then you can specify
that version instead if you wish.) Do not
make any other change in these notices.

Once this change is made in a given copy,
it is irreversible for that copy, so the
ordinary GNU General Public License
applies to all subsequent copies and
derivative works made from that copy.

This option is useful when you wish to
copy part of the code of the Library into a
program that is not a library.

4. You may copy and distribute the
Library (or a portion or derivative of it,
under Section 2) in object code or
executable form under the terms of Sections
1 and 2 above provided that you accompany
it with the complete corresponding
machine-readable source code, which must

be distributed under the terms of Sections 1
and 2 above on a medium customarily used
for software interchange.

If distribution of object code is made by
offering access to copy from a designated
place, then offering equivalent access to
copy the source code from the same place
satisfies the requirement to distribute the
source code, even though third parties are
not compelled to copy the source along with
the object code.

5. A program that contains no derivative
of any portion of the Library, but is
designed to work with the Library by being
compiled or linked with it, is called a "work
that uses the Library". Such a work, in
isolation, 1s not a derivative work of the
Library, and therefore falls outside the
scope of this License.

However, linking a "work that uses the
Library" with the Library creates an
executable that is a derivative of the
Library (because it contains portions of the
Library), rather than a "work that uses the
library". The executable is therefore
covered by this License. Section 6 states
terms for distribution of such executables.

When a "work that uses the Library" uses
material from a header file that is part of
the Library, the object code for the work
may be a derivative work of the Library
even though the source code 1is not.
Whether this is true 1is especially
significant if the work can be linked
without the Library, or if the work is itself a
library. The threshold for this to be true is
not precisely defined by law.

If such an object file uses only numerical
parameters, data structure layouts and
accessors, and small macros and small
inline functions (ten lines or less in length),
then the use of the object file is unrestricted,
regardless of whether it is legally a
derivative work. (Executables containing
this object code plus portions of the Library
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will still fall under Section 6.)

Otherwise, if the work is a derivative of
the Library, you may distribute the object
code for the work under the terms of
Section 6. Any executables containing
that work also fall under Section 6, whether
or not they are linked directly with the
Library itself.

6. As an exception to the Sections above,
you may also combine or link a "work that
uses the Library" with the Library to
produce a work containing portions of the
Library, and distribute that work under
terms of your choice, provided that the
terms permit modification of the work for

the customer's own use and reverse
engineering for debugging such
modifications.

You must give prominent notice with
each copy of the work that the Library is
used in it and that the Library and its use
are covered by this License. You must
supply a copy of this License. If the work
during execution displays copyright notices,
you must include the copyright notice for
the Library among them, as well as a
reference directing the user to the copy of
this License. Also, you must do one of
these things:

a) Accompany the work with the
complete corresponding
machine-readable source code for the
Library including whatever changes
were used in the work (which must be
distributed under Sections 1 and 2
above); and, if the work is an executable
linked with the Library, with the
complete machine-readable "work that
uses the Library", as object code and/or
source code, so that the user can modify
the Library and then relink to produce a
modified executable containing the
modified Library. (It is understood that
the user who changes the contents of
definitions files in the Library will not
necessarily be able to recompile the

application to wuse the modified
definitions.)
b) Use a suitable shared library

mechanism for linking with the Library.
A suitable mechanism is one that (1)
uses at run time a copy of the library
already present on the user's computer
system, rather than copying library
functions into the executable, and (2)
will operate properly with a modified
version of the library, if the user installs
one, as long as the modified version is
interface-compatible with the version
that the work was made with.

¢) Accompany the work with a written
offer, valid for at least three years, to
give the same wuser the materials
specified in Subsection 6a, above, for a
charge no more than the cost of
performing this distribution.

d) If distribution of the work is made by
offering access to copy from a designated
place, offer equivalent access to copy the
above specified materials from the same
place.

e) Verify that the user has already
received a copy of these materials or
that you have already sent this user a

copy.

For an executable, the required form of
the "work that uses the Library" must
include any data and utility programs
needed for reproducing the executable from
it. However, as a special exception, the
materials to be distributed need not include
anything that is normally distributed (n
either source or binary form) with the
major components (compiler, kernel, and so
on) of the operating system on which the
executable runs, unless that component
itself accompanies the executable.

It may happen that this requirement
contradicts the license restrictions of other
proprietary libraries that do not normally
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accompany the operating system. Such a
contradiction means you cannot use both
them and the Library together in an
executable that you distribute.

7. You may place library facilities that
are a work based on the Library
side-by-side in a single library together
with other library facilities not covered by
this License, and distribute such a
combined library, provided that the
separate distribution of the work based on
the Library and of the other library
facilities 1s otherwise permitted, and
provided that you do these two things:

a) Accompany the combined library with
a copy of the same work based on the
Library, uncombined with any other
library facilities. This must be
distributed under the terms of the
Sections above.

b) Give prominent notice with the
combined library of the fact that part of
it is a work based on the Library, and
explaining  where to find the
accompanying uncombined form of the
same work.

8. You may not copy, modify, sublicense,
link with, or distribute the Library except
as expressly provided under this License.
Any attempt otherwise to copy, modify,
sublicense, link with, or distribute the
Library is void, and will automatically
terminate your rights under this License.
However, parties who have received copies,
or rights, from you under this License will
not have their licenses terminated so long
as such parties remain in full compliance.

9. You are not required to accept this
License, since you have not signed it.
However, nothing else grants you
permission to modify or distribute the
Library or its derivative works. These
actions are prohibited by law if you do not
accept this License. Therefore, by
modifying or distributing the Library (or

any work based on the Library), you
indicate your acceptance of this License to
do so, and all its terms and conditions for
copying, distributing or modifying the
Library or works based on it.

10. Each time you redistribute the
Library (or any work based on the Library),
the recipient automatically receives a
license from the original licensor to copy,
distribute, link with or modify the Library
subject to these terms and conditions. You
may not impose any further restrictions on
the recipients' exercise of the rights granted
herein. You are not responsible for
enforcing compliance by third parties with
this License.

11. If, as a consequence of a court
judgment or allegation of patent
infringement or for any other reason (not
limited to patent issues), conditions are
imposed on you (whether by court order,
agreement or otherwise) that contradict the
conditions of this License, they do not
excuse you from the conditions of this
License. If you cannot distribute so as to
satisfy simultaneously your obligations
under this License and any other pertinent
obligations, then as a consequence you may
not distribute the Library at all. For
example, if a patent license would not
permit royalty-free redistribution of the
Library by all those who receive copies
directly or indirectly through you, then the
only way you could satisfy both it and this
License would be to refrain entirely from
distribution of the Library.

If any portion of this section is held invalid
or unenforceable under any particular
circumstance, the balance of the section is
intended to apply, and the section as a
whole 1s intended to apply in other
circumstances.

It is not the purpose of this section to
induce you to infringe any patents or other
property right claims or to contest validity
of any such claims; this section has the sole
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purpose of protecting the integrity of the
free software distribution system which is
implemented by public license practices.
Many people have made generous
contributions to the wide range of software
distributed through that system in reliance
on consistent application of that system; it
is up to the author/donor to decide if he or
she 1s willing to distribute software through
any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly
clear what is believed to be a consequence
of the rest of this License.

12. If the distribution and/or use of the
Library is restricted in certain countries
either by patents or by copyrighted
interfaces, the original copyright holder
who places the Library under this License
may add an explicit geographical
distribution limitation excluding those
countries, so that distribution is permitted
only in or among countries not thus
excluded. In such case, this License
incorporates the limitation as if written in
the body of this License.

13. The Free Software Foundation may
publish revised and/or new versions of the
Lesser General Public License from time to
time. Such new versions will be similar in
spirit to the present version, but may differ
in detail to address new problems or
concerns.

Each version 1s given a distinguishing
version number. If the Library specifies a
version number of this License which
applies to it and "any later version", you
have the option of following the terms and
conditions either of that version or of any
later version published by the Free
Software Foundation. If the Library does
not specify a license version number, you
may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the

Library into other free programs whose
distribution conditions are incompatible
with these, write to the author to ask for
permission. For software which is
copyrighted by the Free Software
Foundation, write to the Free Software
Foundation; we sometimes make exceptions
for this. Our decision will be guided by the
two goals of preserving the free status of all
derivatives of our free software and of
promoting the sharing and reuse of
software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS
LICENSED FREE OF CHARGE, THERE
IS NO WARRANTY FOR THE LIBRARY,
TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE LIBRARY "AS
IS" WITHOUT WARRANTY OF ANY

KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED

WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO
THE QUALITY AND PERFORMANCE OF
THE LIBRARY IS WITH YOU. SHOULD
THE LIBRARY PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL
NECESSARY SERVICING, REPAIR OR
CORRECTION.

16. IN NO EVENT UNLESS REQUIRED
BY APPLICABLE LAW OR AGREED TO
IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO
MAY MODIFY AND/OR REDISTRIBUTE
THE LIBRARY AS PERMITTED ABOVE,
BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE THE LIBRARY
(INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING
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RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE
LIBRARY TO OPERATE WITH ANY
OTHER SOFTWARE), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New
Libraries

If you develop a new library, and you
want it to be of the greatest possible use to
the public, we recommend making it free
software that everyone can redistribute and

change. You can do so by permitting
redistribution under these terms (or,
alternatively, under the terms of the

ordinary General Public License).

To apply these terms, attach the
following notices to the library. It is safest
to attach them to the start of each source
file to most effectively convey the exclusion
of warranty; and each file should have at
least the "copyright" line and a pointer to
where the full notice is found.

<one line to give the library's name and
a brief idea of what it does.>
Copyright (C) <year>
author>

<name of

This library is free software; you can
redistribute it and/or modify it under the
terms of the GNU Lesser General Public
License as published by the Free
Software Foundation; either version 2.1
of the License, or (at your option) any
later version.

This library is distributed in the hope
that it will be useful, but WITHOUT
ANY WARRANTY; without even the
implied warranty of
MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See

the GNU Lesser General Public License
for more details.

You should have received a copy of the
GNU Lesser General Public License
along with this library; if not, write to
the Free Software Foundation, Inc., 59
Temple Place, Suite 330, Boston, MA
02111-1307 USA

Also add information on how to contact you
by electronic and paper mail.

You should also get your employer Gf you
work as a programmer) or your school, if
any, to sign a "copyright disclaimer" for the
library, if necessary. Here is a sample;
alter the names:

Yoyodyne, Inc., hereby disclaims all
copyright interest in the library ‘Frob' (a
library for tweaking knobs) written by
James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!
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(*4) MPL:

MOZILLA PUBLIC LICENSE
Version 1.1

1. Definitions.

1.0.1. "Commercial Use" means
distribution or otherwise making the
Covered Code available to a third party.

1.1. "Contributor" means each entity
that creates or contributes to the
creation of Modifications.

1.2. "Contributor Version" means the
combination of the Original Code, prior
Modifications used by a Contributor, and
the Modifications made by that
particular Contributor.

1.3. "Covered Code" means the Original
Code or Modifications or the
combination of the Original Code and
Modifications, in each case including
portions thereof.

1.4. "Electronic Distribution
Mechanism" means a mechanism
generally accepted in the software
development community for the
electronic transfer of data.

1.5. "Executable" means Covered Code
in any form other than Source Code.

1.6. "Initial Developer" means the
individual or entity identified as the
Initial Developer in the Source Code
notice required by Exhibit A.

1.7. "Larger Work" means a work which
combines Covered Code or portions
thereof with code not governed by the
terms of this License.

1.8. "License" means this document.

1.8.1. "Licensable" means having the
right to grant, to the maximum extent
possible, whether at the time of the
initial grant or subsequently acquired,
any and all of the rights conveyed
herein.

1.9. "Modifications" means any addition
to or deletion from the substance or
structure of either the Original Code or
any previous Modifications. When
Covered Code is released as a series of
files, a Modification 1is:
A. Any addition to or deletion from
the contents of a file containing
Original Code or previous
Modifications.

B. Any new file that contains any
part of the Original Code or previous
Modifications.

1.10. "Original Code" means Source
Code of computer software code which 1s
described in the Source Code notice
required by Exhibit A as Original Code,
and which, at the time of its release
under this License i1s not already
Covered Code governed by this License.

1.10.1. "Patent Claims" means any
patent claim(s), now owned or hereafter
acquired, including without limitation,
method, process, and apparatus claims,
in any patent Licensable by grantor.

1.11. "Source Code" means the preferred
form of the Covered Code for making
modifications to it, including all modules
it contains, plus any associated interface
definition files, scripts used to control
compilation and installation of an
Executable, or source code differential
comparisons against either the Original
Code or another well known, available
Covered Code of the Contributor's choice.
The Source Code can be in a compressed
or archival form, provided the
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appropriate decompression or
de-archiving software is widely available
for no charge.

1.12. "You" (or "Your") means an
individual or a legal entity exercising
rights under, and complying with all of
the terms of, this License or a future
version of this License issued under
Section 6.1. For legal entities, "You"
includes any entity which controls, is
controlled by, or is under common
control with You. For purposes of this
definition, "control" means (a) the power,
direct or indirect, to cause the direction
or management of such entity, whether
by contract or otherwise, or (b)
ownership of more than fifty percent
(50%) of the outstanding shares or
beneficial ownership of such entity.

2. Source Code License.

2.1. The Initial Developer Grant.

The Initial Developer hereby grants You

a world-wide, royalty-free, non-exclusive

license, subject to third party

intellectual property claims:
(a) under intellectual property
rights (other than patent or
trademark) Licensable by Initial
Developer to use, reproduce, modify,
display, perform, sublicense and
distribute the Original Code (or
portions thereof) with or without
Modifications, and/or as part of a
Larger Work; and

(b) under Patents Claims infringed
by the making, using or selling of
Original Code, to make, have made,
use, practice, sell, and offer for sale,
and/or otherwise dispose of the
Original Code (or portions thereof).

(c) the licenses granted in this
Section 2.1(a) and (b) are effective on
the date Initial Developer first
distributes Original Code under the
terms of this License.

(d Notwithstanding Section 2.1(b)
above, no patent license is granted: 1)
for code that You delete from the
Original Code; 2) separate from the
Original  Code; or 3) for
infringements caused by: i) the
modification of the Original Code or
ii) the combination of the Original
Code with other software or devices.

2.2. Contributor Grant.

Subject to third party intellectual
property claims, each Contributor
hereby grants You a world-wide,
royalty-free, non-exclusive license

intellectual property
rights (other than patent or
trademark) Licensable by
Contributor, to use, reproduce, modify,
display, perform, sublicense and
distribute the Modifications created
by such Contributor (or portions
thereof) either on an unmodified
basis, with other Modifications, as
Covered Code and/or as part of a
Larger Work; and

(a) under

(b) under Patent Claims infringed by
the making, using, or selling of
Modifications made by that
Contributor either alone and/or in
combination with its Contributor
Version (or portions of such
combination), to make, use, sell, offer
for sale, have made, and/or otherwise
dispose of: 1) Modifications made by
that  Contributor (or  portions
thereof); and 2) the combination of

Modifications made by that
Contributor with its Contributor
Version (or portions of such
combination).

(c) the licenses granted in Sections
2.2(a) and 2.2(b) are effective on the
date  Contributor first makes
Commercial Use of the Covered Code.
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(d) Notwithstanding Section 2.2(b)
above, no patent license is granted: 1)
for any code that Contributor has
deleted from the Contributor Version;
2) separate from the Contributor
Version; 3) for infringements caused
by: i) third party modifications of
Contributor Version or ii) the
combination of Modifications made
by that Contributor with other
software  (except as part of the
Contributor Version) or other devices;
or 4) under Patent Claims infringed
by Covered Code in the absence of
Modifications made by that
Contributor.

3. Distribution Obligations.

3.1. Application of License.

The Modifications which You create or to
which You contribute are governed by
the terms of this License, including
without limitation Section 2.2. The
Source Code version of Covered Code
may be distributed only under the terms
of this License or a future version of this
License released under Section 6.1, and
You must include a copy of this License
with every copy of the Source Code You
distribute. You may not offer or impose
any terms on any Source Code version
that alters or restricts the applicable
version of this License or the recipients'
rights hereunder. However, You may
include an additional document offering
the additional rights described in
Section 3.5.

3.2. Availability of Source Code.

Any Modification which You create or to
which You contribute must be made
available in Source Code form under the
terms of this License either on the same
media as an Executable version or via an
accepted Electronic Distribution
Mechanism to anyone to whom you
made an Executable version available;
and if made available via Electronic
Distribution Mechanism, must remain

available for at least twelve (12) months
after the date it 1initially became
available, or at least six (6) months after
a subsequent version of that particular
Modification has been made available to
such recipients. You are responsible for
ensuring that the Source Code version
remains available even if the Electronic
Distribution Mechanism is maintained
by a third party.

3.3. Description of Modifications.

You must cause all Covered Code to
which You contribute to contain a file
documenting the changes You made to
create that Covered Code and the date of
any change. You must include a
prominent statement that the
Modification 1is derived, directly or
indirectly, from Original Code provided
by the Initial Developer and including
the name of the Initial Developer in (a)
the Source Code, and (b) in any notice in
an Executable version or related
documentation in which You describe

the origin or ownership of the Covered
Code.

3.4. Intellectual Property Matters

(a) Third Party Claims.

If Contributor has knowledge that a
license wunder a third party's
intellectual  property rights 1is
required to exercise the rights
granted by such Contributor under
Sections 2.1 or 2.2, Contributor must
include a text file with the Source
Code distribution titled "LEGAL"
which describes the claim and the
party making the claim in sufficient
detail that a recipient will know
whom to contact. If Contributor
obtains such knowledge after the
Modification is made available as
described in Section 3.2, Contributor
shall promptly modify the LEGAL
file in all copies Contributor makes
available thereafter and shall take
other steps (such as notifying
appropriate mailing  lists or

D-34
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newsgroups) reasonably calculated to
inform those who received the
Covered Code that new knowledge
has been obtained.

(b) Contributor APIs.

If Contributor's Modifications include
an application programming
interface and Contributor has
knowledge of patent licenses which
are  reasonably  necessary  to
implement that API, Contributor
must also include this information in
the LEGAL file.

(c) Representations.

Contributor represents that, except
as disclosed pursuant to Section
3.4(a) above, Contributor believes
that Contributor's Modifications are
Contributor's original creation(s)
and/or Contributor has sufficient
rights to grant the rights conveyed by
this License.

3.5. Required Notices.

You must duplicate the notice in Exhibit
Ain each file of the Source Code. Ifitis
not possible to put such notice in a
particular Source Code file due to its
structure, then You must include such
notice in a location (such as a relevant
directory) where a user would be likely
to look for such a notice. If You created
one or more Modification(s) You may add
your name as a Contributor to the notice
described in Exhibit A. You must also
duplicate  this  License in any
documentation for the Source Code
where You describe recipients' rights or
ownership rights relating to Covered
Code. You may choose to offer, and to
charge a fee for, warranty, support,
indemnity or liability obligations to one
or more recipients of Covered Code.
However, You may do so only on Your
own behalf, and not on behalf of the
Initial Developer or any Contributor.
You must make it absolutely clear than
any such warranty, support, indemnity

or liability obligation is offered by You
alone, and You hereby agree to
indemnify the Initial Developer and
every Contributor for any lability
incurred by the Initial Developer or such
Contributor as a result of warranty,
support, indemnity or liability terms You
offer.

3.6. Distribution of Executable Versions.
You may distribute Covered Code in
Executable form only if  the
requirements of Section 3.1-3.5 have
been met for that Covered Code, and if
You include a notice stating that the
Source Code version of the Covered Code
is available under the terms of this
License, including a description of how
and where You have fulfilled the
obligations of Section 3.2. The notice
must be conspicuously included in any
notice in an Executable version, related
documentation or collateral in which
You describe recipients' rights relating
to the Covered Code. You may distribute
the Executable version of Covered Code
or ownership rights under a license of
Your choice, which may contain terms
different from this License, provided
that You are in compliance with the
terms of this License and that the
license for the Executable version does
not attempt to limit or alter the
recipient's rights in the Source Code
version from the rights set forth in this
License. If You distribute the Executable
version under a different license You
must make it absolutely clear that any
terms which differ from this License are
offered by You alone, not by the Initial
Developer or any Contributor. You
hereby agree to indemnify the Initial
Developer and every Contributor for any
liability incurred by the Initial
Developer or such Contributor as a
result of any such terms You offer.

3.7. Larger Works.

You may create a Larger Work by
combining Covered Code with other code
not governed by the terms of this
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License and distribute the Larger Work
as a single product. In such a case, You
must make sure the requirements of this
License are fulfilled for the Covered
Code.

4. Inability to Comply Due to Statute or
Regulation.

If it is impossible for You to comply with
any of the terms of this License with
respect to some or all of the Covered
Code due to statute, judicial order, or
regulation then You must: (a) comply
with the terms of this License to the
maximum extent possible; and (b)
describe the limitations and the code
they affect. Such description must be
included in the LEGAL file described in
Section 3.4 and must be included with
all distributions of the Source Code.
Except to the extent prohibited by
statute or regulation, such description
must be sufficiently detailed for a
recipient of ordinary skill to be able to
understand it.

5. Application of this License.

This License applies to code to which the
Initial Developer has attached the notice
in Exhibit A and to related Covered
Code.

6. Versions of the License.

6.1. New Versions.

Netscape Communications Corporation
("Netscape") may publish revised and/or
new versions of the License from time to
time. Each version will be given a
distinguishing version number.

6.2. Effect of New Versions.

Once Covered Code has been published
under a particular version of the License,
You may always continue to use it under
the terms of that version. You may also
choose to use such Covered Code under
the terms of any subsequent version of

the License published by Netscape. No
one other than Netscape has the right to
modify the terms applicable to Covered
Code created under this License.

6.3. Derivative Works.

If You create or use a modified version of
this License (which you may only do in
order to apply it to code which is not
already Covered Code governed by this
License), You must (a) rename Your
license so that the phrases "Mozilla",
"MOZILLAPL", "MOZPL", "Netscape",
"MPL", "NPL" or any confusingly similar
phrase do not appear in your license
(except to note that your license differs
from this License) and (b) otherwise
make it clear that Your version of the
license contains terms which differ from
the Mozilla Public License and Netscape
Public License. (Filling in the name of
the Initial Developer, Original Code or
Contributor in the notice described in
Exhibit A shall not of themselves be
deemed to be modifications of this
License.)

7. DISCLAIMER OF WARRANTY.

COVERED CODE IS PROVIDED
UNDER THIS LICENSE ON AN "AS
IS" BASIS, WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, WITHOUT
LIMITATION, WARRANTIES THAT
THE COVERED CODE IS FREE OF
DEFECTS, MERCHANTABLE, FIT
FOR A PARTICULAR PURPOSE OR
NON-INFRINGING. THE ENTIRE
RISK AS TO THE QUALITY AND
PERFORMANCE OF THE COVERED
CODE IS WITH YOU. SHOULD ANY
COVERED CODE PROVE DEFECTIVE
IN ANY RESPECT, YOU (NOT THE
INITIAL DEVELOPER OR ANY
OTHER CONTRIBUTOR) ASSUME
THE COST OF ANY NECESSARY
SERVICING, REPAIR OR
CORRECTION. THIS DISCLAIMER OF
WARRANTY  CONSTITUTES AN

D-36



Appendix D Software License

ESSENTIAL PART OF THIS LICENSE.
NO USE OF ANY COVERED CODE IS
AUTHORIZED HEREUNDER EXCEPT
UNDER THIS DISCLAIMER.

8. TERMINATION.

8.1. This License and the rights
granted hereunder will terminate
automatically if You fail to comply with
terms herein and fail to cure such
breach within 30 days of becoming
aware of the breach. All sublicenses to
the Covered Code which are properly
granted shall survive any termination of
this License. Provisions which, by their
nature, must remain in effect beyond the

termination of this License shall
survive.
8.2. If You initiate litigation by

asserting a patent infringement claim
(excluding declatory judgment actions)
against  Initial Developer or a
Contributor (the Initial Developer or
Contributor against whom You file such
action is referred to as "Participant")
alleging that:

(a) such Participant's Contributor
Version directly or indirectly infringes
any patent, then any and all rights
granted by such Participant to You
under Sections 2.1 and/or 2.2 of this
License shall, upon 60 days notice from
Participant terminate prospectively,
unless if within 60 days after receipt of
notice You either: (i) agree in writing to
pay Participant a mutually agreeable
reasonable royalty for Your past and
future use of Modifications made by
such Participant, or (ii) withdraw Your
litigation claim with respect to the
Contributor Version against such
Participant. If within 60 days of notice,
a reasonable royalty and payment
arrangement are not mutually agreed
upon in writing by the parties or the
litigation claim is not withdrawn, the
rights granted by Participant to You

under Sections 2.1 and/or 2.2
automatically terminate at the
expiration of the 60 day notice period
specified above.

(b) any software, hardware, or device,
other than such Participant's
Contributor  Version, directly or
indirectly infringes any patent, then any
rights granted to You by such
Participant under Sections 2.1(b) and
2.2(b) are revoked effective as of the date
You first made, used, sold, distributed,
or had made, Modifications made by
that Participant.

8.3. If You assert a patent
infringement claim against Participant
alleging that such  Participant's
Contributor  Version directly or
indirectly infringes any patent where
such claim is resolved (such as by license
or settlement) prior to the initiation of
patent infringement litigation, then the
reasonable value of the licenses granted
by such Participant under Sections 2.1
or 2.2 shall be taken into account in
determining the amount or value of any
payment or license.

8.4. In the event of termination under
Sections 8.1 or 8.2 above, all end user
license agreements (excluding
distributors and resellers) which have
been validly granted by You or any
distributor hereunder prior to
termination shall survive termination.

9. LIMITATION OF LIABILITY.

UNDER NO CIRCUMSTANCES AND
UNDER NO LEGAL THEORY,
WHETHER TORT (INCLUDING
NEGLIGENCE), CONTRACT, OR
OTHERWISE, SHALL YOU, THE
INITIAL DEVELOPER, ANY OTHER
CONTRIBUTOR, OR ANY
DISTRIBUTOR OF COVERED CODE,
OR ANY SUPPLIER OF ANY OF SUCH
PARTIES, BE LIABLE TO ANY
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PERSON FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES OF
ANY CHARACTER INCLUDING,
WITHOUT LIMITATION, DAMAGES
FOR LOSS OF GOODWILL, WORK
STOPPAGE, COMPUTER FAILURE OR
MALFUNCTION, OR ANY AND ALL
OTHER COMMERCIAL DAMAGES OR
LOSSES, EVEN IF SUCH PARTY
SHALL HAVE BEEN INFORMED OF
THE  POSSIBILITY OF SUCH
DAMAGES. THIS LIMITATION OF
LIABILITY SHALL NOT APPLY TO
LIABILITY FOR DEATH OR
PERSONAL INJURY RESULTING
FROM SUCH PARTY'S NEGLIGENCE
TO THE EXTENT APPLICABLE LAW
PROHIBITS SUCH  LIMITATION.
SOME JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR
CONSEQUENTIAL DAMAGES, SO
THIS EXCLUSION AND LIMITATION
MAY NOT APPLY TO YOU.

10. U.S. GOVERNMENT END USERS.

11.

The Covered Code is a "commercial

item," as that term is defined in 48 C.F.R.

2.101  (Oct. 1995), consisting of
"commercial computer software" and
"commercial computer software

documentation,” as such terms are used
in 48 C.FR. 12.212 (Sept. 1995).
Consistent with 48 C.F.R. 12.212 and 48
C.FR. 227.7202-1 through 227.7202-4
(June 1995), all U.S. Government End
Users acquire Covered Code with only
those rights set forth herein.

MISCELLANEOUS.

This License represents the complete
agreement concerning subject matter
hereof. If any provision of this License is
held to be unenforceable, such provision
shall be reformed only to the extent
necessary to make it enforceable. This
License shall be governed by California

law provisions (except to the extent
applicable law, if any, provides
otherwise), excluding its conflict-of-law
provisions. With respect to disputes in
which at least one party is a citizen of, or
an entity chartered or registered to do
business in the United States of America,
any litigation relating to this License
shall be subject to the jurisdiction of the
Federal Courts of the Northern District
of California, with venue lying in Santa
Clara County, California, with the losing
party responsible for costs, including
without limitation, court costs and
reasonable attorneys' fees and expenses.
The application of the United Nations
Convention on Contracts for the
International Sale of Goods is expressly
excluded. Any law or regulation which
provides that the language of a contract
shall be construed against the drafter
shall not apply to this License.

12. RESPONSIBILITY FOR CLAIMS.

As between Initial Developer and the
Contributors, each party is responsible
for claims and damages arising, directly
or indirectly, out of its utilization of
rights under this License and You agree
to work with Initial Developer and
Contributors to  distribute  such
responsibility on an equitable basis.
Nothing herein is intended or shall be
deemed to constitute any admission of
liability.

13. MULTIPLE-LICENSED CODE.

Initial Developer may designate portions

of the Covered Code as
"Multiple-Licensed".
"Multiple-Licensed" means that the

Initial Developer permits you to utilize
portions of the Covered Code under Your
choice of the NPL or the alternative
licenses, if any, specified by the Initial
Developer in the file described in Exhibit
A.
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EXHIBIT A -Mozilla Public License.

“The contents of this file are subject to
the Mozilla Public License Version 1.1
(the "License"); you may not use this file
except in compliance with the License.
You may obtain a copy of the License at
http://www.mozilla.org/MPL/

Software distributed under the License
is distributed on an "AS IS" basis,
WITHOUT WARRANTY OF ANY KIND,
either express or implied. See the
License for the specific language
governing rights and limitations under
the License.

The Original Code is

The Initial Developer of the Original
Code is

Portions created by
are Copyright
(C)
All  Rights
Reserved.
Contributor(s):

Alternatively, the contents of this file
may be used under the terms of the

license (the "[__] License", in
which case the provisions of | |
License are applicable instead of those
above. If you wish to allow use of your
version of this file only under the terms
of the [ License and not to allow
others to use your version of this file
under the MPL, indicate your decision
by deleting the provisions above and
replace them with the notice and other
provisions required by the [ ] License.
If you do not delete the provisions above,
a recipient may use your version of this
file under either the MPL or the [ ]
License."

[NOTE: The text of this Exhibit A may
differ slightly from the text of the notices
in the Source Code files of the Original
Code. You should use the text of this
Exhibit A rather than the text found in
the Original Code Source Code for Your
Modifications.]
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(*5) LGPL + exceptions:

FLTK License Agreement - The Fast Light
Toolkit Home Pagel Home | Documentation

| FAQ | Links/Bazaar | News |

Newsgroups | Polls | Software | Support |
FLTK License Agreement
December 11, 2001

The FLTK library and included

programs are provided under the terms
of the GNU Library General Public
License (LGPL) with the following
exceptions:
Modifications to the FLTK configure
script, config header file, and
makefiles by themselves to support a
specific platform do not constitute a
modified or derivative work.

The authors do request that such
modifications be contributed to the
FLTK project - send all contributions
to "fltk-bugs@fltk.org".

Widgets that are subclassed from
FLTK widgets do not constitute a
derivative work.

Static linking of applications and
widgets to the FLTK library does not
constitute a derivative work and does
not require the author to provide
source code for the application or
widget, use the shared FLTK libraries,
or link their applications or widgets
against a user-supplied version of
FLTK.

If you link the application or widget
to a modified version of FLTK, then
the changes to FLTK must be
provided under the terms of the
LGPL in sections 1, 2, and 4.

You do not have to provide a copy of
the FLTK license with programs that

are linked to the FLTK library, nor do
you have to identify the FLTK license
in your program or documentation as
required by section 6 of the LGPL.

However, programs must still identify
their use of FLTK. The following
example statement can be included in
user documentation to satisfy this
requirement:

[program/widget] is based in part on

the work of the FLTK project
(http://www.fltk.org).

GNU LIBRARY GENERAL PUBLIC

LICENSE
Version 2, June 1991
Copyright (C) 1991 Free Software

Foundation, Inc.
59 Temple Place -
02111-1307, USA
Everyone 1s permitted to copy and
distribute verbatim copies of this license
document, but changing it is not allowed.

Suite 330, Boston, MA

[This is the first released version of the
library GPL. Itis
numbered 2 because it goes with version 2
of the ordinary GPL.]
Preamble
The licenses for most software are
designed to take away your freedom to
share and change it. By contrast, the
GNU General Public Licenses are
intended to guarantee your freedom to
share and change free software--to make
sure the software is free for all its users.
This license, the Library General
Public License, applies to some
specially designated Free Software
Foundation software, and to any other
libraries whose authors decide to use it.
You can use it for your libraries, too.
When we speak of free software, we are
referring to freedom, not price. Our
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General Public Licenses are designed
to make sure that you have the
freedom to distribute copies of free
software (and charge for this service if
you wish), that you receive source code
or can get it if you want it, that you can
change the software or use pieces of it
in new free programs; and that you
know you can do these things.

To protect your rights, we need to make
restrictions that forbid anyone to deny
you these rights or to ask you to
surrender the rights. These restrictions
translate to certain responsibilities for
you if you distribute copies of the
library, or if you modify it.

For example, if you distribute copies of
the library, whether gratis or for a fee,
you must give the recipients all the
rights that we gave you. You must
make sure that they, too, receive or can
get the source code. If you link a
program with the library, you must
provide complete object files to the
recipients so that they can relink them
with the library, after making changes
to the library and recompiling it. And
you must show them these terms so
they know their rights.

Our method of protecting your rights
has two steps: (1) copyright the library,
and (2) offer you this license which
gives you legal permission to copy,
distribute and/or modify the library.
Also, for each distributor's protection,
we want to make certain that everyone
understands that there is no warranty
for this free library. If the library is
modified by someone else and passed
on, we want its recipients to know that
what they have is not the original
version, so that any problems
introduced by others will not reflect on
the original authors' reputations.
Finally, any free program is threatened
constantly by software patents. We
wish to avoid the danger that
companies distributing free software
will individually obtain patent licenses,
thus in effect transforming the

program into proprietary software. To
prevent this, we have made it clear
that any patent must be licensed for
everyone's free use or not licensed at
all.

Most GNU software, including some
libraries, is covered by the ordinary
GNU General Public License, which
was designed for utility programs. This
license, the GNU Library General
Public License, applies to certain
designated libraries. This license is
quite different from the ordinary one;
be sure to read it in full, and don't
assume that anything in it is the same
as in the ordinary license.

The reason we have a separate public
license for some libraries is that they
blur the distinction we usually make
between modifying or adding to a
program and simply using it. Linking a
program with a library, without
changing the library, is in some sense
simply using the library, and is
analogous to running a utility program
or application program. However, in a
textual and legal sense, the linked
executable i1s a combined work, a
derivative of the original library, and
the ordinary General Public License
treats it as such.

Because of this blurred distinction,
using the ordinary General Public
License for libraries did not effectively
promote software sharing, because
most developers did not use the
libraries. We concluded that weaker

conditions might promote sharing
better.
However, unrestricted linking of

non-free programs would deprive the
users of those programs of all benefit
from the free status of the libraries
themselves. This Library General
Public License is intended to permit
developers of non-free programs to use
free libraries, while preserving your
freedom as a user of such programs to
change the free libraries that are
incorporated in them. (We have not
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seen how to achieve this as regards
changes in header files, but we have
achieved it as regards changes in the
actual functions of the Library.) The
hope i1s that this will lead to faster
development of free libraries.

The precise terms and conditions for
copying, distribution and modification
follow. Pay close attention to the
difference between a "work based on
the library" and a "work that uses the
library". The former contains code
derived from the library, while the
latter only works together with the
library.

Note that it is possible for a library to
be covered by the ordinary General
Public License rather than by this
special one.

TERMS AND CONDITIONS FOR
COPYING, DISTRIBUTION AND
MODIFICATION

0. This License Agreement applies to
any software library which contains a
notice placed by the copyright holder or
other authorized party saying it may be
distributed under the terms of this
Library General Public License (also
called "this License"). Each licensee is
addressed as "you".

A "library" means a collection of
software  functions and/or data
prepared so as to be conveniently
linked with application programs
(which use some of those functions and
data) to form executables.

The "Library", below, refers to any such
software library or work which has
been distributed under these terms. A
"work based on the Library" means
either the Library or any derivative
work under copyright law: that is to say,
a work containing the Library or a
portion of it, either verbatim or with
modifications and/or translated
straightforwardly into another
language. (Hereinafter, translation is
included without limitation in the term
"modification".)

"Source code" for a work means the

preferred form of the work for making
modifications to it. For a library,
complete source code means all the
source code for all modules it contains,
plus any associated interface definition
files, plus the scripts used to control
compilation and installation of the
library.
Activities  other than  copying,
distribution and modification are not
covered by this License; they are
outside its scope. The act of running a
program using the Library is not
restricted, and output from such a
program is covered only if its contents
constitute a work based on the Library
(independent of the use of the Library
in a tool for writing it). hether that is
true depends on what the Library does
and what the program that uses the
Library does.
1. You may copy and distribute
verbatim copies of the Library's
complete source code as you receive it,
in any medium, provided that you
conspicuously and appropriately
publish on each copy an appropriate
copyright notice and disclaimer of
warranty; keep intact all the notices
that refer to this License and to the
absence of any warranty; and
distribute a copy of this License along
with the Library.
You may charge a fee for the physical
act of transferring a copy, and you may
at your option offer warranty
protection in exchange for a fee.
2. You may modify your copy or copies
of the Library or any portion of it, thus
forming a work based on the Library,
and copy and distribute such
modifications or work under the terms
of Section 1 above, provided that you
also meet all of these conditions:

The modified work must itself be a

software library.

You must cause the files modified to

carry prominent notices stating that

you changed the files and the date of

any change.
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You must cause the whole of the work
to be licensed at no charge to all third
parties under the terms of this
License.
If a facility in the modified Library
refers to a function or a table of data
to be supplied by an application
program that uses the facility, other
than as an argument passed when
the facility is invoked, then you must
make a good faith effort to ensure
that, in the event an application does
not supply such function or table, the
facility still operates, and performs
whatever part of its purpose remains
meaningful. (For example, a function
in a library to compute square roots
has a purpose that 1is entirely
well-defined independent of the
application. Therefore, Subsection 2d
requires that any
application-supplied function or table
used by this function must be
optional: if the application does not
supply it, the square root function
must still compute square roots.)
These requirements apply to the
modified work as a whole. If
identifiable sections of that work are
not derived from the Library, and can
be reasonably considered independent
and separate works in themselves,
then this License, and its terms, do not
apply to those sections when you
distribute them as separate works. But
when you distribute the same sections
as part of a whole which is a work
based on the Library, the distribution
of the whole must be on the terms of
this License, whose permissions for
other licensees extend to the entire
whole, and thus to each and every part
regardless of who wrote it.
Thus, it is not the intent of this section
to claim rights or contest your rights to
work written entirely by you; rather,
the intent is to exercise the right to
control the distribution of derivative or
collective works based on the Library.
In addition, mere aggregation of

another work not based on the Library
with the Library (or with a work based
on the Library) on a volume of a
storage or distribution medium does
not bring the other work under the
scope of this License.

3. You may opt to apply the terms of the
ordinary GNU General Public License
instead of this License to a given copy
of the Library. To do this, you must
alter all the notices that refer to this
License, so that they refer to the
ordinary GNU General Public License,
version 2, instead of to this License. (If
a newer version than version 2 of the
ordinary GNU General Public License
has appeared, then you can specify that
version instead if you wish.) Do not

make any other change in these notices.

Once this change is made in a given
copy, it is irreversible for that copy, so
the ordinary GNU General Public
License applies to all subsequent copies
and derivative works made from that
copy.

This option is useful when you wish to
copy part of the code of the Library into
a program that is not a library.

4. You may copy and distribute the
Library (or a portion or derivative of it,
under Section 2) in object code or
executable form under the terms of
Sections 1 and 2 above provided that
you accompany it with the complete
corresponding machine-readable
source code, which must be distributed
under the terms of Sections 1 and 2
above on a medium customarily used
for software interchange.

If distribution of object code is made by
offering access to copy from a
designated place, then offering
equivalent access to copy the source
code from the same place satisfies the
requirement to distribute the source
code, even though third parties are not
compelled to copy the source along with
the object code.

5. A program that contains no
derivative of any portion of the Library,
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but is designed to work with the
Library by being compiled or linked
with it, is called a "work that uses the
Library". Such a work, in isolation, is
not a derivative work of the Library,
and therefore falls outside the scope of
this License.

However, linking a "work that uses the
Library" with the Library creates an
executable that is a derivative of the
Library (because it contains portions of
the Library), rather than a "work that
uses the library". The executable is
therefore covered by this License.
Section 6 states terms for distribution
of such executables.

When a "work that uses the Library"
uses material from a header file that is
part of the Library, the object code for
the work may be a derivative work of
the Library even though the source
code is not. Whether this is true is
especially significant if the work can be
linked without the Library, or if the
work is itself a library. The threshold
for this to be true is not precisely
defined by law.

If such an object file uses only
numerical parameters, data structure
layouts and accessors, and small
macros and small inline functions (ten
lines or less in length), then the use of
the object file is unrestricted,
regardless of whether it is legally a
derivative work. (Executables
containing this object code plus
portions of the Library will still fall
under Section 6.)

Otherwise, if the work is a derivative of
the Library, you may distribute the
object code for the work under the
terms of Section 6. Any executables
containing that work also fall under
Section 6, whether or not they are
linked directly with the Library itself.
6. As an exception to the Sections above,
you may also compile or link a "work
that uses the Library" with the Library
to produce a work containing portions
of the Library, and distribute that work

under terms of your choice, provided
that the terms permit modification of
the work for the customer's own use
and reverse engineering for debugging
such modifications.
You must give prominent notice with
each copy of the work that the Library
is used in it and that the Library and
its use are covered by this License. You
must supply a copy of this License. If
the work during execution displays
copyright notices, you must include the
copyright notice for the Library among
them, as well as a reference directing
the user to the copy of this License.
Also, you must do one of these things:
Accompany the work with the
complete corresponding
machine-readable source code for the
Library including whatever changes
were used in the work (which must be
distributed under Sections 1 and 2
above); and, if the work is an
executable linked with the Library,
with the complete machine-readable
"work that uses the Library", as
object code and/or source code, so that
the user can modify the Library and
then relink to produce a modified
executable containing the modified
Library. (It is understood that the
user who changes the contents of
definitions files in the Library will
not necessarily be able to recompile
the application to use the modified
definitions.)
Accompany the work with a written
offer, valid for at least three years, to
give the same user the materials
specified in Subsection 6a, above, for
a charge no more than the cost of
performing this distribution. If
distribution of the work is made by
offering access to copy from a
designated place, offer equivalent
access to copy the above specified
materials from the same place.
Verify that the user has already
received a copy of these materials or
that you have already sent this user a
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copy.
For an executable, the required form of
the "work that uses the Library" must
include any data and utility programs
needed for reproducing the executable
from it. However, as a special exception,
the source code distributed need not
include anything that is normally
distributed (in either source or binary
form) with the major components
(compiler, kernel, and so on) of the

operating system on which the
executable runs, unless that
component itself accompanies the
executable.

It may happen that this requirement
contradicts the license restrictions of
other proprietary libraries that do not
normally accompany the operating
system. Such a contradiction means
you cannot use both them and the
Library together in an executable that
you distribute.
7. You may place library facilities that
are a work based on the Library
side-by-side in a single library together
with other library facilities not covered
by this License, and distribute such a
combined library, provided that the
separate distribution of the work based
on the Library and of the other library
facilities is otherwise permitted, and
provided that you do these two things:
Accompany the combined library with
a copy of the same work based on the
Library, uncombined with any other
library facilities. This must be
distributed under the terms of the
Sections above.
Give prominent notice with the
combined library of the fact that part
of it is a work based on the Library,
and explaining where to find the
accompanying uncombined form of
the same work.
8. You may not copy, modify, sublicense,
link with, or distribute the Library
except as expressly provided under this
License. Any attempt otherwise to copy,
modify, sublicense, link with, or

distribute the Library is void, and will
automatically terminate your rights
under this License. However, parties
who have received copies, or rights,
from you under this License will not
have their licenses terminated so long
as such parties remain in full
compliance.

9. You are not required to accept this
License, since you have not signed it.
However, nothing else grants you
permission to modify or distribute the
Library or its derivative works. These
actions are prohibited by law if you do
not accept this License. Therefore, by
modifying or distributing the Library
(or any work based on the Library), you
indicate your acceptance of this License
to do so, and all its terms and
conditions for copying, distributing or
modifying the Library or works based
on it.

10. Each time you redistribute the
Library (or any work based on the
Library), the recipient automatically
receives a license from the original
licensor to copy, distribute, link with or
modify the Library subject to these
terms and conditions. You may not
impose any further restrictions on the
recipients' exercise of the rights
granted herein. You are not responsible
for enforcing compliance by third
parties to this License.

11. If, as a consequence of a court
judgment or allegation of patent
infringement or for any other reason
(not limited to patent issues),
conditions are imposed on you (whether
by court order, agreement or otherwise)
that contradict the conditions of this
License, they do not excuse you from
the conditions of this License. If you
cannot distribute so as to satisfy
simultaneously your obligations under
this License and any other pertinent
obligations, then as a consequence you
may not distribute the Library at all.
For example, if a patent license would
not permit royalty-free redistribution
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of the Library by all those who receive
copies directly or indirectly through
you, then the only way you could
satisfy both it and this License would
be to refrain entirely from distribution
of the Library.

If any portion of this section is held
invalid or unenforceable under any
particular circumstance, the balance of
the section is intended to apply, and the
section as a whole is intended to apply
in other circumstances. It is not the
purpose of this section to induce you to
infringe any patents or other property
right claims or to contest validity of
any such claims; this section has the
sole purpose of protecting the integrity
of the free software distribution system
which is implemented by public license
practices. Many people have made
generous contributions to the wide
range of software distributed through
that system in reliance on consistent
application of that system; it is up to
the author/donor to decide if he or she
is willing to distribute software
through any other system and a
licensee cannot impose that choice.
This section is intended to make
thoroughly clear what is believed to be
a consequence of the rest of this
License.

12. If the distribution and/or use of the
Library 1s restricted 1in certain
countries either by patents or by
copyrighted interfaces, the original
copyright holder who places the
Library under this License may add an
explicit  geographical  distribution
limitation excluding those countries, so
that distribution is permitted only in or
among countries not thus excluded. In
such case, this License incorporates the
limitation as if written in the body of
this License.

13. The Free Software Foundation may
publish revised and/or new versions of
the Library General Public License
from time to time. Such new versions
will be similar in spirit to the present

version, but may differ in detail to
address new problems or concerns.
Each version is given a distinguishing
version number. If the Library specifies
a version number of this License which
applies to it and "any later version",
you have the option of following the
terms and conditions either of that
version or of any later version
published by the Free Software
Foundation. If the Library does not
specify a license version number, you
may choose any version ever published
by the Free Software Foundation.

14. If you wish to incorporate parts of
the Library into other free programs
whose distribution conditions are
incompatible with these, write to the
author to ask for permission. For
software which is copyrighted by the
Free Software Foundation, write to the
Free  Software  Foundation; we
sometimes make exceptions for this.
Our decision will be guided by the two
goals of preserving the free status of all
derivatives of our free software and of
promoting the sharing and reuse of
software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS
LICENSED FREE OF CHARGE,
THERE IS NO WARRANTY FOR THE
LIBRARY, TO THE EXTENT
PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE
STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE
LIBRARY "AS IS" WITHOUT
WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.
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THE ENTIRE RISK AS TO THE
QUALITY AND PERFORMANCE OF
THE LIBRARY IS WITH YOU.
SHOULD THE LIBRARY PROVE
DEFECTIVE, YOU ASSUME THE
COST OF ALL NECESSARY
SERVICING, REPAIR OR
CORRECTION.

16 IN NO EVENT UNLESS
REQUIRED BY APPLICABLE LAW
OR AGREED TO IN WRITING WILL
ANY COPYRIGHT HOLDER, OR ANY
OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE
LIBRARY AS PERMITTED ABOVE,
BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR
INABILITY TO USE THE LIBRARY
(INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR
THIRD PARTIES OR A FAILURE OF
THE LIBRARY TO OPERATE WITH
ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY
HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
END OF TERMS AND CONDITIONS

All source and documentation &copy;
1998-2003 Bill Spitzak and others.
Send questions and comments
concerning this site to "webmaster at
fltk dot org". This library is free
software; you can redistribute it and/or
modify it under the terms of the FLTK
License Agreement.
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(*6) Apache License 1.0

LICENSE ISSUES

The OpenSSL toolkit stays under a double license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts.

OpenSSL License

/*

* Copyright (c) 1998-2018 The OpenSSL Project. All rights reserved.
*

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

*

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

*

* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

% % ok % ok % % ok X % % % ok X % X % kX %k % %

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "AS IS" AND ANY
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* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR

* PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT,

* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*

*

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).

*

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
* All rights reserved.
*
* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).
* The implementation was written so as to conform with Netscapes SSL.
*
* This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions
* apply to all code found in this distribution, be it the RC4, RSA,
* Thash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms
* except that the holder is Tim Hudson (tjh@cryptsoft.com).
*
* Copyright remains Eric Young's, and as such any Copyright notices in
* the code are not to be removed.
* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.
* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.
*

>
T
°
®
>
o
x

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:
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* 1. Redistributions of source code must retain the copyright
* notice, this list of conditions and the following disclaimer.
* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
* 3. All advertising materials mentioning features or use of this software
* must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the routines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

*

* % % ok X % %

*

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG “AS IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE

* ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE
LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL

* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT

* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY

* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or

* derivative of this code cannot be changed. 1.e. this code cannot simply be

* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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(*7) Apache License 2.0

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below).
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"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other

modifications

represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces

of, the Work and Derivative Works thereof.
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited

to communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
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stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing
the origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
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of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this

License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following
boilerplate notice, with the fields enclosed by brackets "{}"
replaced with your own identifying information. (Don't include
the brackets!) The text should be enclosed in the appropriate
comment syntax for the file format. We also recommend that a
file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright 2015 Lorenzo Fontana
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0
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Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.

See the License for the specific language governing permissions and

limitations under the License.
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(*8) MIT (expat):

Copyright (c) 1998-2000 Thai Open Source Software Center Litd and Clark Cooper
Copyright (c) 2001-2017 Expat maintainers

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR

ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT,

TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE

SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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(*9) MIT (JQuery):
Copyright JS Foundation and other contributors, https:/js.foundation/

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE

LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION

OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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(*10) Permissive free software license:
fontconfig/ COPYING

Copyright © 2000,2001,2002,2003,2004,2006,2007 Keith Packard
Copyright © 2005 Patrick Lam

Copyright © 2009 Roozbeh Pournader

Copyright © 2008,2009 Red Hat, Inc.

Copyright © 2008 Danilo ?egan

Copyright © 2012 Google, Inc.

Permission to use, copy, modify, distribute, and sell this software and its
documentation for any purpose is hereby granted without fee, provided that
the above copyright notice appear in all copies and that both that

copyright notice and this permission notice appear in supporting
documentation, and that the name of the author(s) not be used in
advertising or publicity pertaining to distribution of the software without
specific, written prior permission. The authors make no

representations about the suitability of this software for any purpose. It
is provided "as is" without express or implied warranty.

THE AUTHOR(S) DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE,

INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS,
INNO

EVENT SHALL THE AUTHOR(S) BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING
FROM LOSS OF USE,

DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER

TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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(*11) libpng:

This copy of the libpng notices is provided for your convenience. In case of
any discrepancy between this copy and the notices in the file png.h that is
included in the libpng distribution, the latter shall prevail.

COPYRIGHT NOTICE, DISCLAIMER, and LICENSE:

If you modify libpng you may insert additional notices immediately following
this sentence.

This code is released under the libpng license.

libpng versions 1.0.7, July 1, 2000 through 1.6.32, August 24, 2017 are
Copyright (c) 2000-2002, 2004, 2006-2017 Glenn Randers-Pehrson, are
derived from libpng-1.0.6, and are distributed according to the same
disclaimer and license as libpng-1.0.6 with the following individuals
added to the list of Contributing Authors:

Simon-Pierre Cadieux
Eric S. Raymond

Mans Rullgard

Cosmin Truta

Gilles Vollant

James Yu

Mandar Sahastrabuddhe
Google Inc.

Vadim Barkov

and with the following additions to the disclaimer:

There is no warranty against interference with your enjoyment of the
library or against infringement. There is no warranty that our
efforts or the library will fulfill any of your particular purposes

or needs. This library is provided with all faults, and the entire

risk of satisfactory quality, performance, accuracy, and effort is with
the user.

Some files in the "contrib" directory and some configure-generated
files that are distributed with libpng have other copyright owners and
are released under other open source licenses.
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libpng versions 0.97, January 1998, through 1.0.6, March 20, 2000, are
Copyright (c) 1998-2000 Glenn Randers-Pehrson, are derived from
libpng-0.96, and are distributed according to the same disclaimer and
license as libpng-0.96, with the following individuals added to the list
of Contributing Authors:

{ xtpuaddy

Tom Lane
Glenn Randers-Pehrson
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Willem van Schaik

libpng versions 0.89, June 1996, through 0.96, May 1997, are
Copyright (c) 1996-1997 Andreas Dilger, are derived from libpng-0.88,
and are distributed according to the same disclaimer and license as
libpng-0.88, with the following individuals added to the list of
Contributing Authors:

John Bowler
Kevin Bracey

Sam Bushell
Magnus Holmgren
Greg Roelofs

Tom Tanner

Some files in the "scripts" directory have other copyright owners
but are released under this license.

libpng versions 0.5, May 1995, through 0.88, January 1996, are
Copyright (c) 1995-1996 Guy Eric Schalnat, Group 42, Inc.

For the purposes of this copyright and license, "Contributing Authors"
is defined as the following set of individuals:

Andreas Dilger
Dave Martindale
Guy Eric Schalnat
Paul Schmidt

Tim Wegner

The PNG Reference Library is supplied "AS IS". The Contributing Authors
and Group 42, Inc. disclaim all warranties, expressed or implied,

including, without limitation, the warranties of merchantability and of
fitness for any purpose. The Contributing Authors and Group 42, Inc.
assume no liability for direct, indirect, incidental, special, exemplary,

or consequential damages, which may result from the use of the PNG
Reference Library, even if advised of the possibility of such damage.

Permission is hereby granted to use, copy, modify, and distribute this
source code, or portions hereof, for any purpose, without fee, subject
to the following restrictions:

1. The origin of this source code must not be misrepresented.

2. Altered versions must be plainly marked as such and must not
be misrepresented as being the original source.

3. This Copyright notice may not be removed or altered from any
source or altered source distribution.
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The Contributing Authors and Group 42, Inc. specifically permit, without
fee, and encourage the use of this source code as a component to
supporting the PNG file format in commercial products. If you use this
source code in a product, acknowledgment is not required but would be
appreciated.

END OF COPYRIGHT NOTICE, DISCLAIMER, and LICENSE.
TRADEMARK:

The name "libpng" has not been registered by the Copyright owner

as a trademark in any jurisdiction. However, because libpng has

been distributed and maintained world-wide, continually since 1995,
the Copyright owner claims "common-law trademark protection" in any
jurisdiction where common-law trademark is recognized.

OSI CERTIFICATION:

Libpng is OSI Certified Open Source Software. OSI Certified Open Source is
a certification mark of the Open Source Initiative. OSI has not addressed
the additional disclaimers inserted at version 1.0.7.

EXPORT CONTROL:

The Copyright owner believes that the Export Control Classification
Number (ECCN) for libpng is EAR99, which means not subject to export
controls or International Traffic in Arms Regulations (ITAR) because

it is open source, publicly available software, that does not contain

any encryption software. See the EAR, paragraphs 734.3(b)(3) and
734.7(b).

Glenn Randers-Pehrson
glennrp at users.sourceforge.net
1-Apr-17
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(*12) wpa_supplicant:

WPA Supplicant

Copyright (c) 2003-2017, Jouni Malinen <j@w1.fi> and contributors
All Rights Reserved.

This program is licensed under the BSD license (the one with
advertisement clause removed).

If you are submitting changes to the project, please see CONTRIBUTIONS
file for more instructions.

License

This software may be distributed, used, and modified under the terms of
BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name(s) of the above-listed copyright holder(s) nor the
names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT

OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL,

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
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DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY

THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE

OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

>
T
°
®
>
o
x

{ xtpuaddy

D-63



Appendix D Software License

(*13) Other:

/*
* Copyright Wnn Consortium. 1993

* Permission to use, copy, modify, distribute, and sell this software
* and its documentation for any purpose is hereby granted without fee,

* provided that all of the following conditions are satisfied:

* 1) The above copyright notice appears in all copies

* 2) Both that copyright notice and this permission notice appear

* in supporting documentation

* 3) The name of "gerodic" NOT be used if ANY modifications are made,
* and

* 3') Following words followed by the above copyright notice appear

* in software based on "gerodic":

*

* "This software is based on the original version of gerodic
* developed by Wnn Consortium."

* 4) The name "Wnn Consortium" not be used in advertising or
* publicity pertaining to distribution of the software without

* specific, written prior permission.

* Wnn Consortium makes no representations about the suitability
* of this software for any purpose. It is provided "as is" without

* express or implied warranty.

* WNN CONSORTIUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS

* SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND

* FITNESS, IN NO EVENT SHALL WNN CONSORTIUM BE LIABLE FOR ANY

* SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN
* AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTUOUS ACTION, ARISING
* OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS

* SOFTWARE.

*/
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(*14) Other:

Copyright (C) 1995-1998 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.
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(*15) MIT:

Copyright (c) 2013-2018 polygon planet <polygon.planet.aqua@gmail.com>

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the "Software"), to deal in the Software
without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or

substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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(*16) BSD:
This file 1s part of the OpenSSH software.

The licences which components of this software fall under are as
follows. First, we will summarize and say that all components

are under a BSD licence, or a licence more free than that.
OpenSSH contains no GPL code.

1
* Copyright (c) 1995 Tatu Ylonen <ylo@cs.hut.fi>, Espoo, Finland
* All rights reserved
%
* As far as I am concerned, the code I have written for this software
* can be used freely for any purpose. Any derived versions of this
* software must be clearly marked as such, and if the derived work is
* incompatible with the protocol description in the RFC file, it must be

* called by a name other than "ssh" or "Secure Shell".

[Tatu continues]
* However, I am not implying to give any licenses to any patents or

* copyrights held by third parties, and the software includes parts that

* are not under my direct control. As far as I know, all included

* source code is used in accordance with the relevant license agreements

* and can be used freely for any purpose (the GNU license being the most

* restrictive); see below for details.
[However, none of that term is relevant at this point in time. All of
these restrictively licenced software components which he talks about

have been removed from OpenSSH, i.e.,

- RSA is no longer included, found in the OpenSSL library
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- IDEA is no longer included, its use is deprecated

- DES is now external, in the OpenSSL library

- GMP is no longer used, and instead we call BN code from OpenSSL
- Z1ib is now external, in a library

- The make-ssh-known-hosts script is no longer included
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- TSS has been removed
- MD5 is now external, in the OpenSSL library
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- RC4 support has been replaced with ARC4 support from OpenSSL
- Blowfish is now external, in the OpenSSL library

[The licence continues]

Note that any information and cryptographic algorithms used in this
software are publicly available on the Internet and at any major
bookstore, scientific library, and patent office worldwide. More

information can be found e.g. at "http://www.cs.hut.fi/crypto".

The legal status of this program is some combination of all these
permissions and restrictions. Use only at your own responsibility.
You will be responsible for any legal consequences yourself; I am not
making any claims whether possessing or using this is legal or not in

your country, and I am not taking any responsibility on your behalf.

NO WARRANTY

BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY

FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED

OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILLANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

3)
ssh-keyscan was contributed by David Mazieres under a BSD-style

D-68



Appendix D Software License

4)

5)

license.

* Copyright 1995, 1996 by David Mazieres <dm@lcs.mit.edu>.

*

* Modification and redistribution in source and binary forms is

* permitted provided that due credit is given to the author and the
* OpenBSD project by leaving this copyright notice intact.

The Rijndael implementation by Vincent Rijmen, Antoon Bosselaers
and Paulo Barreto is in the public domain and distributed
with the following license:

* @version 3.0 (December 2000)

*

* Optimised ANSI C code for the Rijndael cipher (now AES)

*

* @author Vincent Rijmen <vincent.rijmen@esat.kuleuven.ac.be>

* @author Antoon Bosselaers <antoon.bosselaers@esat.kuleuven.ac.be>
* @author Paulo Barreto <paulo.barreto@terra.com.br>

*

* This code is hereby placed in the public domain.

*

* THIS SOFTWARE IS PROVIDED BY THE AUTHORS "AS IS" AND ANY EXPRESS

* OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

* ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS OR CONTRIBUTORS BE

* LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

* CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
* SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR

* BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
* WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,

* EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

>
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One component of the ssh source code is under a 3-clause BSD license,
held by the University of California, since we pulled these parts from

{ xtpuaddy

original Berkeley code.
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* Copyright (c) 1983, 1990, 1992, 1993, 1995

*

The Regents of the University of California. All rights reserved.
*

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the

* documentation and/or other materials provided with the distribution.
* 3. Neither the name of the University nor the names of its contributors

* may be used to endorse or promote products derived from this software

* without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
*OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

6)
Remaining components of the software are provided under a standard
2-term BSD licence with the following names as copyright holders:

Markus Friedl
Theo de Raadt
Niels Provos
Dug Song
Aaron Campbell
Damien Miller
Kevin Steves
Daniel Kouril
Wesley Griffin

D-70



Appendix D Software License

Per Allansson
Nils Nordman
Simon Wilkinson

Portable OpenSSH additionally includes code from the following copyright
holders, also under the 2-term BSD license:

Ben Lindstrom
Tim Rice

Andre Lucas
Chris Adams
Corinna Vinschen
Cray Inc.

Denis Parker
Gert Doering
Jakob Schlyter
Jason Downs
Juha Yrj- * Michael Stone
Networks Associates Technology, Inc.
Solar Designer
Todd C. Miller
Wayne Schroeder
William Jones
Darren Tucker
Sun Microsystems
The SCO Group
Daniel Walsh

Red Hat, Inc

Simon Vallet / Genoscope

* Redistribution and use in source and binary forms, with or without

*

* modification, are permitted provided that the following conditions §
* are met: g
* 1. Redistributions of source code must retain the above copyright =3
* notice, this list of conditions and the following disclaimer. >
* 2. Redistributions in binary form must reproduce the above copyright g
* notice, this list of conditions and the following disclaimer in the g
* documentation and/or other materials provided with the distribution. E“
w)

* THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS" AND ANY EXPRESS OR
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* IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
* OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
*IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
* INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
* THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF

* THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

8) Portable OpenSSH contains the following additional licenses:
a) md5crypt.c, md5crypt.h

* "THE BEER-WARE LICENSE" (Revision 42):

* <phk@login.dknet.dk> wrote this file. As long as you retain this
* notice you can do whatever you want with this stuff. If we meet

* some day, and you think this stuff is worth it, you can buy me a

* beer in return.  Poul-Henning Kamp

b) snprintf replacement

* Copyright Patrick Powell 1995

* This code is based on code written by Patrick Powell

* (papowell@astart.com) It may be used for any purpose as long as this
* notice remains intact on all source code distributions

¢) Compatibility code (openbsd-compat)

Apart from the previously mentioned licenses, various pieces of code
in the openbsd-compat/ subdirectory are licensed as follows:

Some code is licensed under a 3-term BSD license, to the following
copyright holders:

Todd C. Miller
Theo de Raadt
Damien Miller
Eric P. Allman
The Regents of the University of California
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Constantin S. Svintsoff

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the

* documentation and/or other materials provided with the distribution.
* 3. Neither the name of the University nor the names of its contributors

* may be used to endorse or promote products derived from this software

* without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

Some code is licensed under an ISC-style license, to the following
copyright holders:

Internet Software Consortium.
Todd C. Miller

Reyk Floeter

Chad Mynhier

>
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* Permission to use, copy, modify, and distribute this software for any
* purpose with or without fee is hereby granted, provided that the above

* copyright notice and this permission notice appear in all copies.
*

* THE SOFTWARE IS PROVIDED "AS IS"AND TODD C. MILLER DISCLAIMS ALL
* WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES

{ xtpuaddy
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* OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL TODD C. MILLER BE LIABLE

* FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION
* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Some code is licensed under a MIT-style license to the following
copyright holders:

Free Software Foundation, Inc.

* Permission is hereby granted, free of charge, to any person obtaining a *

* copy of this software and associated documentation files (the *

* "Software"), to deal in the Software without restriction, including *

* without limitation the rights to use, copy, modify, merge, publish, *

* distribute, distribute with modifications, sublicense, and/or sell *
* copies of the Software, and to permit persons to whom the Software 1s

* furnished to do so, subject to the following conditions:
* *

* The above copyright notice and this permission notice shall be included *

*1n all copies or substantial portions of the Software. *

* *

* THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS *
* OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF *

* MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
*

* IN NO EVENT SHALL THE ABOVE COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, ~ *
* DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR ~ *
* OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR

%

* THE USE OR OTHER DEALINGS IN THE SOFTWARE. *

* *

* Except as contained in this notice, the name(s) of the above copyright — *

* holders shall not be used in advertising or otherwise to promote the *

* sale, use or other dealings in this Software without prior written *

* authorization.

* * * * kkk kxk k% kxk kkk kkk k% /

$O0penBSD: LICENCE,v 1.20 2017/04/30 23:26:16 djm Exp $
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(*17) BSD:

Ceres Solver - A fast non-linear least squares minimizer
Copyright 2015 Google Inc. All rights reserved.
http://ceres-solver.org/

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither the name of Google Inc. nor the names of its contributors may be
used to endorse or promote products derived from this software without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS"

AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF

SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,

WHETHER IN é’
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR [
OTHERWISE) =
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED

OF THE

POSSIBILITY OF SUCH DAMAGE.

{ xtpuaddy
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(*18) MPL2:

Eigen is primarily MPL2 licensed. See COPYING.MPLZ2 and these links:
http://www.mozilla.org/MPL/2.0/
http://www.mozilla.org/MPL/2.0/FAQ.html

Some files contain third-party code under BSD or LGPL licenses, whence the other
COPYING.* files here.

All the LGPL code is either LGPL 2.1-only, or LGPL 2.1-or-later.
For this reason, the COPYING.LGPL file contains the LGPL 2.1 text.

If you want to guarantee that the Eigen code that you are #including is licensed
under the MPL2 and possibly more permissive licenses (like BSD), #define this
preprocessor symbol:
EIGEN_MPL2_ONLY
For example, with most compilers, you could add this to your project CXXFLAGS:
-DEIGEN_MPL2_ONLY
This will cause a compilation error to be generated if you #include any code that is
LGPL licensed.

Mozilla Public License Version 2.0

1. Definitions

1.1. "Contributor"
means each individual or legal entity that creates, contributes to
the creation of, or owns Covered Software.

1.2. "Contributor Version"
means the combination of the Contributions of others (if any) used

by a Contributor and that particular Contributor's Contribution.

1.3. "Contribution"

means Covered Software of a particular Contributor.

1.4. "Covered Software"

means Source Code Form to which the initial Contributor has attached
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the notice in Exhibit A, the Executable Form of such Source Code
Form, and Modifications of such Source Code Form, in each case

including portions thereof.

1.5. "Incompatible With Secondary Licenses"

means

(a) that the initial Contributor has attached the notice described
in Exhibit B to the Covered Software; or

(b) that the Covered Software was made available under the terms of
version 1.1 or earlier of the License, but not also under the

terms of a Secondary License.

1.6. "Executable Form"
means any form of the work other than Source Code Form.

1.7. "Larger Work"
means a work that combines Covered Software with other material, in

a separate file or files, that is not Covered Software.

1.8. "License"
means this document.

1.9. "Licensable"
means having the right to grant, to the maximum extent possible,
whether at the time of the initial grant or subsequently, any and

all of the rights conveyed by this License.

1.10. "Modifications"
means any of the following:

(a) any file in Source Code Form that results from an addition to,

>
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deletion from, or modification of the contents of Covered

Software; or

(b) any new file in Source Code Form that contains any Covered

Software.

{ xtpuaddy

1.11. "Patent Claims" of a Contributor
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means any patent claim(s), including without limitation, method,
process, and apparatus claims, in any patent Licensable by such
Contributor that would be infringed, but for the grant of the
License, by the making, using, selling, offering for sale, having
made, import, or transfer of either its Contributions or its
Contributor Version.

1.12. "Secondary License"
means either the GNU General Public License, Version 2.0, the GNU
Lesser General Public License, Version 2.1, the GNU Affero General
Public License, Version 3.0, or any later versions of those

licenses.

1.13. "Source Code Form"

means the form of the work preferred for making modifications.

1.14. "You" (or "Your")
means an individual or a legal entity exercising rights under this
License. For legal entities, "You" includes any entity that
controls, 1s controlled by, or is under common control with You. For
purposes of this definition, "control" means (a) the power, direct
or indirect, to cause the direction or management of such entity,
whether by contract or otherwise, or (b) ownership of more than
fifty percent (50%) of the outstanding shares or beneficial

ownership of such entity.

2. License Grants and Conditions

2.1. Grants

Each Contributor hereby grants You a world-wide, royalty-free,
non-exclusive license:

(a) under intellectual property rights (other than patent or trademark)
Licensable by such Contributor to use, reproduce, make available,
modify, display, perform, distribute, and otherwise exploit its
Contributions, either on an unmodified basis, with Modifications, or

as part of a Larger Work; and
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(b) under Patent Claims of such Contributor to make, use, sell, offer
for sale, have made, import, and otherwise transfer either its

Contributions or its Contributor Version.
2.2. Effective Date

The licenses granted in Section 2.1 with respect to any Contribution
become effective for each Contribution on the date the Contributor first

distributes such Contribution.
2.3. Limitations on Grant Scope

The licenses granted in this Section 2 are the only rights granted under
this License. No additional rights or licenses will be implied from the
distribution or licensing of Covered Software under this License.
Notwithstanding Section 2.1(b) above, no patent license is granted by a
Contributor:

(a) for any code that a Contributor has removed from Covered Software;

or

(b) for infringements caused by: (i) Your and any other third party's
modifications of Covered Software, or (ii) the combination of its
Contributions with other software (except as part of its Contributor

Version); or

(c) under Patent Claims infringed by Covered Software in the absence of

its Contributions.

This License does not grant any rights in the trademarks, service marks,
or logos of any Contributor (except as may be necessary to comply with
the notice requirements in Section 3.4).
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2.4. Subsequent Licenses

No Contributor makes additional grants as a result of Your choice to
distribute the Covered Software under a subsequent version of this

License (see Section 10.2) or under the terms of a Secondary License (if

{ xtpuaddy

permitted under the terms of Section 3.3).
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2.5. Representation

Each Contributor represents that the Contributor believes its
Contributions are its original creation(s) or it has sufficient rights

to grant the rights to its Contributions conveyed by this License.
2.6. Fair Use

This License is not intended to limit any rights You have under
applicable copyright doctrines of fair use, fair dealing, or other

equivalents.
2.7. Conditions

Sections 3.1, 3.2, 3.3, and 3.4 are conditions of the licenses granted

in Section 2.1.

3. Responsibilities

3.1. Distribution of Source Form

All distribution of Covered Software in Source Code Form, including any
Modifications that You create or to which You contribute, must be under
the terms of this License. You must inform recipients that the Source
Code Form of the Covered Software is governed by the terms of this
License, and how they can obtain a copy of this License. You may not
attempt to alter or restrict the recipients' rights in the Source Code

Form.
3.2. Distribution of Executable Form
If You distribute Covered Software in Executable Form then:

(a) such Covered Software must also be made available in Source Code
Form, as described in Section 3.1, and You must inform recipients of
the Executable Form how they can obtain a copy of such Source Code
Form by reasonable means in a timely manner, at a charge no more

than the cost of distribution to the recipient; and
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(b) You may distribute such Executable Form under the terms of this
License, or sublicense it under different terms, provided that the
license for the Executable Form does not attempt to limit or alter

the recipients' rights in the Source Code Form under this License.
3.3. Distribution of a Larger Work

You may create and distribute a Larger Work under terms of Your choice,
provided that You also comply with the requirements of this License for

the Covered Software. If the Larger Work is a combination of Covered
Software with a work governed by one or more Secondary Licenses, and the
Covered Software is not Incompatible With Secondary Licenses, this
License permits You to additionally distribute such Covered Software
under the terms of such Secondary License(s), so that the recipient of

the Larger Work may, at their option, further distribute the Covered
Software under the terms of either this License or such Secondary

License(s).
3.4. Notices

You may not remove or alter the substance of any license notices
(including copyright notices, patent notices, disclaimers of warranty,
or limitations of liability) contained within the Source Code Form of
the Covered Software, except that You may alter any license notices to

the extent required to remedy known factual inaccuracies.
3.5. Application of Additional Terms

You may choose to offer, and to charge a fee for, warranty, support,
indemnity or liability obligations to one or more recipients of Covered
Software. However, You may do so only on Your own behalf, and not on
behalf of any Contributor. You must make it absolutely clear that any

such warranty, support, indemnity, or liability obligation is offered by
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You alone, and You hereby agree to indemnify every Contributor for any
liability incurred by such Contributor as a result of warranty, support,
indemnity or liability terms You offer. You may include additional
disclaimers of warranty and limitations of liability specific to any

jurisdiction.

{ xtpuaddy

4. Inability to Comply Due to Statute or Regulation
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If it is impossible for You to comply with any of the terms of this
License with respect to some or all of the Covered Software due to
statute, judicial order, or regulation then You must: (a) comply with

the terms of this License to the maximum extent possible; and (b)
describe the limitations and the code they affect. Such description must
be placed in a text file included with all distributions of the Covered
Software under this License. Except to the extent prohibited by statute
or regulation, such description must be sufficiently detailed for a

recipient of ordinary skill to be able to understand it.

5. Termination

5.1. The rights granted under this License will terminate automatically
if You fail to comply with any of its terms. However, if You become
compliant, then the rights granted under this License from a particular
Contributor are reinstated (a) provisionally, unless and until such
Contributor explicitly and finally terminates Your grants, and (b) on an
ongoing basis, if such Contributor fails to notify You of the
non-compliance by some reasonable means prior to 60 days after You have
come back into compliance. Moreover, Your grants from a particular
Contributor are reinstated on an ongoing basis if such Contributor
notifies You of the non-compliance by some reasonable means, this is the
first time You have received notice of non-compliance with this License
from such Contributor, and You become compliant prior to 30 days after

Your receipt of the notice.

5.2. If You initiate litigation against any entity by asserting a patent
infringement claim (excluding declaratory judgment actions,
counter-claims, and cross-claims) alleging that a Contributor Version
directly or indirectly infringes any patent, then the rights granted to
You by any and all Contributors for the Covered Software under Section

2.1 of this License shall terminate.

5.3. In the event of termination under Sections 5.1 or 5.2 above, all
end user license agreements (excluding distributors and resellers) which
have been validly granted by You or Your distributors under this License

prior to termination shall survive termination.
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* *

6. Disclaimer of Warranty *

Covered Software is provided under this License on an "as is"

basis, without warranty of any kind, either expressed, implied, or *

statutory, including, without limitation, warranties that the
Covered Software is free of defects, merchantable, fit for a
particular purpose or non-infringing. The entire risk as to the
quality and performance of the Covered Software is with You.

* Should any Covered Software prove defective in any respect, You

(not any Contributor) assume the cost of any necessary servicing, *

repair, or correction. This disclaimer of warranty constitutes an  *

essential part of this License. No use of any Covered Software is ¥

authorized under this License except under this disclaimer.

* *
* *
* 7. Limitation of Liability *
S, *

* *

Under no circumstances and under no legal theory, whether tort *

(including negligence), contract, or otherwise, shall any
Contributor, or anyone who distributes Covered Software as

* permitted above, be liable to You for any direct, indirect,
special, incidental, or consequential damages of any character
including, without limitation, damages for lost profits, loss of *
goodwill, work stoppage, computer failure or malfunction, or any

and all other commercial damages or losses, even if such party
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shall have been informed of the possibility of such damages. This
* limitation of liability shall not apply to liability for death or  *
personal injury resulting from such party's negligence to the
extent applicable law prohibits such limitation. Some

jurisdictions do not allow the exclusion or limitation of
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incidental or consequential damages, so this exclusion and

limitation may not apply to You.
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* *

EE o S o S o o S e S o R o o o S o o S o S S o S R S S R o S o

8. Litigation

Any litigation relating to this License may be brought only in the
courts of a jurisdiction where the defendant maintains its principal
place of business and such litigation shall be governed by laws of that
jurisdiction, without reference to its conflict-of-law provisions.
Nothing in this Section shall prevent a party's ability to bring

cross-claims or counter-claims.

9. Miscellaneous

This License represents the complete agreement concerning the subject
matter hereof. If any provision of this License is held to be
unenforceable, such provision shall be reformed only to the extent
necessary to make it enforceable. Any law or regulation which provides
that the language of a contract shall be construed against the drafter

shall not be used to construe this License against a Contributor.

10. Versions of the License

10.1. New Versions

Mozilla Foundation is the license steward. Except as provided in Section
10.3, no one other than the license steward has the right to modify or
publish new versions of this License. Each version will be given a

distinguishing version number.

10.2. Effect of New Versions

You may distribute the Covered Software under the terms of the version
of the License under which You originally received the Covered Software,
or under the terms of any subsequent version published by the license
steward.
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10.3. Modified Versions

If you create software not governed by this License, and you want to
create a new license for such software, you may create and use a
modified version of this License if you rename the license and remove
any references to the name of the license steward (except to note that

such modified license differs from this License).

10.4. Distributing Source Code Form that is Incompatible With Secondary

Licenses

If You choose to distribute Source Code Form that is Incompatible With
Secondary Licenses under the terms of this version of the License, the
notice described in Exhibit B of this License must be attached.

Exhibit A - Source Code Form License Notice

This Source Code Form is subject to the terms of the Mozilla Public
License, v. 2.0. If a copy of the MPL was not distributed with this
file, You can obtain one at http://mozilla.org/MPL/2.0/.

If it 1s not possible or desirable to put the notice in a particular
file, then You may include the notice in a location (such as a LICENSE
file in a relevant directory) where a recipient would be likely to look

for such a notice.
You may add additional accurate notices of copyright ownership.

Exhibit B - "Incompatible With Secondary Licenses" Notice

This Source Code Form is "Incompatible With Secondary Licenses", as
defined by the Mozilla Public License, v. 2.0.
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(*19) BSD:
Copyright (c) 2006, Google Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its
contributors may be used to endorse or promote products derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS"AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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(*20) BSD:
Copyright (c) 2008, Google Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are

met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its
contributors may be used to endorse or promote products derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS"AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

A function gettimeofday in utilities.cc is based on

http://www.google.com/codesearch/p?hl=en#dR3YEbitojA/COPYING&q=GetSystemTimeA
sFileTime%20license:bsd

>
T
°
®
>
o
x

The license of this code is:

Copyright (c) 2003-2008, Jouni Malinen <j@w1.fi> and contributors
All Rights Reserved.

{ xtpuaddy
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Appendix D Software License

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. Neither the name(s) of the above-listed copyright holder(s) nor the
names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS"AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
APARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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