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I am a Records Request Processor at the Internet Archive. I make this declaration
of my own personal knowledge.

The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,
including the Library of Congress.

The Internet Archive has created a service known as the Wayback Machine. The
Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search
archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated
by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink’s URL with the
closest available date to the initial file containing the hyperlink.

The archived data made viewable and browsable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files
available via the Internet, each file preserved as it existed at a particular point in
time.

The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] aka an “extended URL”. Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies
to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design
elements, or other embedded content) linked within that primary HTML file, the
primary HTML file and the other files will each have their own respective extended
URLs and may not have been archived on the same dates.

Attached hereto as Exhibit A are true and accurate copies of browser screenshots of
the Internet Archive's records of the archived files for the URLs and the dates
specified in the attached coversheet of each printout.
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7. Attached hereto as Exhibit B are true and accurate copies of printouts of the
Internet Archive’s records of the archived files for the URLs and the dates
specified in the attached coversheet of each printout.
8. Tdeclare under penalty of perjury under the laws of the United States of America
that the foregoing is true and correct.
DATE: 0872972024 Netheniel Frank-Uhite
Nathaniel E Frank-White
Please see attached
All Purpose
Jurat form
for additional
Notary Events
B, oo JCOE0-G02F-T1EF-ASTF-DD1779ED4176 O OO Page 2/3
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JURAT ATTACHMENT

A notary public or other officer completing this certificate verifies only the identity of the individual who signed
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that
document.

STATE OF _ Texas }

COUNTY OF Tarrant )

The foregoing instrument was subscribed and sworn before me this date of
08/29/2024 , by _Nathaniel Frank-White

This notarial act was an online notarization.

BRITTANY RENE COPELAND
ECTRONIC NOTARY PUBLIC
STATE OF TEXAS
NOTARY ID: 133645929
S \COMISSION EXP: MARCH 15 2026

Notary’s Signature ﬁﬁ?% M

Registration No.: 133645929

Commission Expiration Date: March 15, 2026

oty oy OO 0GP EF-ASTR-DDITTOEDA1TE (At

OnlineNotary.net

IPR2023-01363
Amphenol EX1031 Page 3

Page 3/3



EXHIBIT A

IPR2023-01363
Amphenol EX1031 Page 4



https://web.archive.org/web/20100330051452/http://www.thefoa.org:80/tech/ref/install/training.html

IPR2023-01363
Amphenol EX1031 Page 5



INTERNET ARCHIVE |http://www.theloa.org/tech/rel/\nslall/training‘htm\ | MAR Rii=lY) i [x)

mnunﬂﬂ"mﬂﬂnmﬂ 64 captures 30 ’ n

30 Mar 20101 0cl 2023 [ |||||| by JIIIJIIIIIH"IIIII | 111 2010 RelbY ™ Avout this capture

The Fiber Optic Association, Inc.
the non-profit professional society of fiber optics

Reference Guide To Fiber Optics

Table of Contents: The FOA Reference Guide To Fiber

Topic: Fiber Optic Training Optics

Fiber Optic Training

No one can know everything nor can any training course possibly cover all the aspects of fiber optics, all
types of components and anyway the technology is always advancing, making it important to continue
gaining knowledge from all available sources. Much of the technical knowledge needed can be obtained
from this website, but what about the skills needed for working with fiber optic components for installation,
testing, troubleshooting and restoration? What kinds of training are necessary for success as a fiber optic
contractor or installer and where can you obtain that training?

The #1 Rule Of Fiber Optic Installation

Never, ever, try to install a new type of component or undertake a new type of application without proper
training. Not having the knowledge or skills related to that component or application makes it virtually
impossible to ensure success on the first job and mistakes can be very expensive. Trust us on this one - we
have lots of examples of installations that went wrong!

Getting More Training

There are many options for further training but first you need to figure out what your needs are, what
training should include and who can provide appropriate training. As a general rule, all training in fiber
optics that 1s aimed at installers must include sufficient hands-on activities with the relevant equipment, tools
and components for the student to develop skills appropriate for that activity.

Fiber optic techs with some experience can often learn how to install many new component types or how to
operate new equipment on their own. On this website, there is tutorial information on most installation
subjects as well as "virtual hands-on" tutorials (VHO) on how it's done, step-by-step. Most manufacturers
have good instructions and often tutorials online to help. Given proper tools and applications information,
the astute tech should be able to learn new processes in a short time. The secret, of course, is to do this in a
quiet, clean office environment before trying it on a customer's site with them looking over your shoulder!
Sometimes, it's better to take a course. Many FOA-approved schools offer advanced or specialist courses that
provide several days of intensive training, furnishing tools, equipment and supplies, as well as instructors
who are familiar with the processes being taught. Manufacturers also offer product specific training, but one
should try to get trained by applications engineers not sales personnel who may not have the depth of
knowledge needed to adequately train installers.

Learning to install new components

There are hundreds of different types of fiber optic components that manufacturers have developed for
specific applications or to simplify the job of the installer. Many of these components are unique to that
manufacturer and may require special tools and installation processes. Examples are prepolished/splice
connectors like the Corning Unicam, 3M HotMelt connectors, splice closures, all dielectric self-supporting

cables, optical power ground wire, prefabricated cabling systems, etc.
(GGenerallv ane chonld on directly to the manufacturer for trainino like thic inless an indenendent trainer hac
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been trained and is recommended by the manufacturer and has the proper tools and components to teach the
processes required. Some manufacturers offer short introductory courses on their new products which
includes limited hands-on time, and such training may be ideal for those interested in learning more about
that product before committing to purchasing all the tools and components necessary to use it. Follow-on
comprehensive training can be done after making those purchases.

Learning to use new equipment

Some of the equipment necessary for fiber optic installation is complicated and may be difficult to learn how
to use without proper instruction on the same piece of equipment. Examples are automated fusion splicers,
especially ribbon splicers, cable pulling or plowing equipment and OTDRs.

Some of these pieces of equipment are quite complex and have peripheral products that must be used
properly in conjunction with them to achieve the expected results. Ribbon splicers, for example, use ribbon
strippers and cleavers, both of which are critical to achieving consistently good splices. All automated
splicers have unique programming features so one needs to learn how to operate the splicer unit itself as well
as how to make splices using it.

OTDRs are also complicated devices and learning to use them has two parts - learning how to operate the
OTDR with all its options and interpreting the data it takes in testing a fiber (the trace or signature as it is
called). While all OTDR manufacturers offer "automatic testing" options, one cannot afford to trust them in
all uses, as they can easily become confused by artifacts like ghosts. The user should always manually check
the OTDR trace to ensure proper conclusions from test data.

Training needs to be done on the actual type and model of equipment of interest, as different manuacturers
products or different models from the same manufacturer may have unique features. To be effective, the
traming must include two phases - how to set up and operate the equipment itself and how to complete the
processes 1t is intended for. Generally manufacturers offer training on these products and independent
tramers may use the same equipment or will be willing to train you on your equipment if you have already
purchased it.

Learning New Applications

A point we make often is that there are many different applications for fiber optics and there are substantial
differences in how those applications are designed, installed and tested. Outside plant techs, for example,
generally terminate by splicing on factory-made pigtails, while premises techs terminate directly on fibers
with adhesive/polish or prepolish/splice connectors. Techs moving from one application to another may
require training as well as on the job training (OJT) to understand the application and develop the
appropriate skills.

Finding Appropriate Training
Whatever your interest, make sure the courses you take are appropriate for your interests or you'll be wasting
time and money. Here are some options to consider:

Can you learn it yourself? Some of us just learn better on our own. Is information on the topic readily
available, for example on the FOA Online Fiber Optic Reference Guide? Good videos can help too,
especially with hands-on topics like cable pulling and termination. Can you get the right tools and
components to use in developing the skills necessary? Is there someone you can call for assistance?

Does the manufacturer offer training? Does it cover what you need to know? Does it offer lots of practice
with the equipment and components? Will you be certified as an approved installer for that manufacturer?
That can help in getting business from customers of that manufacturer.

Do independent trainers like the FOA-Approved Schools offer training in this area? Does it cover what you
need to know? Does the trainer have the latest version of the equipment needed for training? Will they train
you on your equipment? Is the mstructor experienced and well-versed on the products and technology? Can
the trainer offer manufacturer certification as well as other certifications?

Where is the training being offered? Travel costs can add significantly to training costs.

Remember FOA-Approved schools often offer other types of classes than just CFOT certification classes.
Check with your FOA school or the online list of FOA-Approved schools and see what you can find.

Table of Contents: The FOA Reference Guide To Fiber Optics
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Reference Guide To Fiber Optics

Topic: Outside Plant Fiber Optic Splicing and Table of Contents: The FOA Reference Guide To Fiber
Termination Optics

Fiber Optic Splicing and Termination

Jump To:

Performance Specifications/Loss
Performance Specifications/Reflectance
Splicing

Fusion Splices

Mechanical Splicing

Protecting Splices

Connectors

Termination Procedures

Prefabricated Cabling Systems

Fiber Optic Connectors (L) and Splices in Splice Tray (R)

Fiber optic joints or terminations are made two ways: 1) splices which create a permanent joint between the two fibers or 2)
connectors that mate two fibers to create a temporary joint and/or connect the fiber to a piece of network gear. Either joining
method must have three primary characteristics for good optical performance: low loss, minimal reflectance and high mechanical
strength. Terminations must also be of the right style to be compatible to the equipment involved and be protected against the
environment in which they are installed.

Splices are considered permanent joints and are used for joining most outside plant cables. Fusion splicing is most widely used as
it provides for the lowest loss and least reflectance, as well as providing the most reliable joint. Virtually all singlemode splices
are fusion. Mechanical splicing is used for temporary restoration and for most multimode splicing.

Connectors are used for terminations, that 1s the ends of the fibers where they connect to equipment or to patch panels where fiber
routing can be changed by patching different fibers together. Different connectors and termination procedures are used for
multimode and singlemode fibers. Multimode fibers are relatively easy to terminate, so field termination is generally done by
mstalling connectors directly on tight buffered fibers using the procedures outlined below. Most field singlemode terminations are
made by splicing a factory-made pigtail onto the installed cable rather than terminating the fiber directly as is commonly done
with multimode fiber. Singlemode terminations require extreme care in assembly, especially polishing, to get good performance
(low loss and reflectance), so they are usually done in a clean manufacturing facility using heat-cured epoxy and machine
polishing.

IPR2023-01363
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Probably no fiber optic component has been given greater attention than connectors. Manufacturers have come up with over
80 styles of connectors and about a dozen different ways to install them. There are only two types of splices but numerous
ways of implementing them. Fortunately for both manufacturers and installers, only a few types of either are the ones used for
most applications.

Performance Specifications
Connector and Splice Loss
The primary specification for connectors or splices is loss or the amount of light lost in the connection.

When we say connector loss, we really mean "connection” loss - the loss of a mated pair of connectors, expressed in "dB."
Thus, testing connectors requires mating them to reference connectors which must be high quality connectors themselves to
not adversely affect the measured loss when mated to an unknown connector. This is an important point often not fully
explained. In order to measure the loss of the connectors you must mate them to a similar, known good, connector. When a
connector being tested is mated to several different connectors, it may have different losses, because those losses are
dependent on the reference connector it is mated to.

Connection and splice loss is caused by a number of factors. Loss is minimized when the two fiber cores
are identical and perfectly aligned, the connectors or splices are properly finished and no dirt is present.
Only the light that is coupled into the receiving fiber's core will propagate, so all the rest of the light
becomes the connector or splice loss.

End gaps cause two problems, insertion loss and reflectance. The emerging cone of light from the
connector will spill over the core of the receiving fiber and be lost. In addition, the air gap in the joint
between the fibers causes a reflection when the light encounters the change n refractive index from the
glass fiber to the air in the gap. This reflection (called fresnel reflection) amounts to about 5% in typical flat
polished connectors, and means that no connector with an air gap will have less than about 0.3 dB loss.

— This reflection is called to as reflectance or optical return loss, which can be a problem in laser based
systems. Connectors use a number of polishing techniques to create convex fiber ends that ensure
physical contact of the fiber ends to minimize reflectance. On mechanical splices, it is possible to reduce
back reflection by using non-perpendicular cleaves, which cause back reflections to be absorbed in the
cladding of the fiber.

- The end of the fiber must be properly polished and clean to minimize loss. A rough surface will scatter light
and dirt can scatter and absorb light. Since the optical fiber is so small, typical airborne dirt can be a major
---------- = source of loss. Whenever connectors are not terminated, they should be covered with dust caps provided
""""" by the manufacturer to protect the end of the ferrule from dirt. One should never touch the end of the
ferrule, since the oils on one's skin causes the fiber to attract dirt. Before connection and testing, it is

Back Reflection (Return Loss) Cleaners_

Two sources of loss caused by mismatched fibers are directional; numerical aperture (NA) and core diameter differences
inherent in the fibers being joined. Differences in these two will create connections that have different losses depending on
the direction of light propagation. Light from a fiber with a larger NA will overfill the core of the receiving fiber be more
sensitive to angularity and end gap, so transmission from a fiber of larger NA to one of smaller NA will be higher loss than the
reverse direction. Likewise, light from a larger core fiber will have high loss coupled to a fiber of smaller diameter, while one
can couple a small diameter fiber to a large diameter fiber with minimal loss, since it is much less sensitive to end gap or
lateral offset.

These fiber mismatches occur for two reasons, the occasional need to interconnect two dissimilar fibers and production
variances in fibers of the same nominal dimensions. Production variances are only a few microns and contribute only small
amounts of loss, but the loss caused by mismatches will be directional, causing larger losses when transmitting from larger to
smaller core fibers.

With two multimode fibers in common usage today (50/125 and 62.5/125) and two others which have been used occasionally
in the past (100/140 and 85/125) and several types of singlemode fiber in use, it is possible to sometimes have to connect
dissimilar fibers or use systems designed for one fiber size on another. If you connect a smaller fiber to a larger one, the
coupling losses will be minimal, often only the fresnel loss (about 0.3 dB). But connecting larger fibers to smaller ones results
in substantial losses, not only due to the smaller cores size, but also the smaller NA of most small core fibers.

More on mismatched fiber losses.

IPR2023-01363
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Typical connector losses are generally less than 0.3 dB for factory-polished singlemode or multimode connectors using
adhesive/polish techniques. Few installers tackle singlemode field termination, generally fusion splicing factory-made pigtails
onto the fibers, since SM polishing is not so easy in the field, especially in terms of reflectance. Multimode field terminations
are common, since experienced installers can get results comparable to factory-terminations with adhesive/polish techniques.
Field termination of prepolished/splice connectors using a precision cleaver (those made for fusion splicing) can produce
consistent results around 0.5 dB, while the simple cleaver produces losses more often in the 0.75 dB range. Few industry
standards put numbers on connector losses, but TIA 568 calls for connection losses of less than 0.75 dB, a high number but
one which will allow use of prepolished/splice connectors.

Reflectance

Reflectance or optical return loss (which has also been called "back reflection") of the connector is the amount of light that is
reflected back up the fiber toward the source by light reflections off the interface of the polished end surface of the connector
and air. It is called fresnel reflection and is caused by the light going through the change in index of refraction at the interface
between the fiber (n=1.5) and air (n=1). Reflectance is primarily a problem with connectors but may also affect mechanical
splices which contain an index matching gel to prevent reflectance.

«—]

-
>

Reflectance one component of the connector's loss, representing about 0.3 dB loss for a non-contact or air-gap connector
where the two fibers do not make contact. Minimizing the reflectance is necessary to get maximum performance out of high
bit rate laser systems and especially AM modulated CATV systems. In multimode systems, reflections are less of a problem
but can add to background noise in the fiber.

Since this is more a problem with singlemode systems, manufacturers have concentrated on solving the problem for their
singlemode components but multimode connectors benefit also since any reduction in reflectance also reduces loss. Several
schemes have been used to reduce reflectance, mainly using a convex physical contact (PC) polish on the end of the
connector ferrule, which reduces the fresnel reflection. The technique involves polishing the end surface of the fiber to a
convex surface or even better at a slight angle (APC or angled physical contact) to prevent reflectance.

See Connector Ferrule Shapes & Polishes below for more information on connector ferrule endface polish to reduce
reflectance.

Splicing

Splices create a permanent joint between two fibers, so its use is limited to places where cables are not expected to be
available for servicing in the future. The most common application for splicing is concatenating (joining) cables in long outside
plant cable runs where the length of the run requires more than one cable. Splicing can be used to mix a number of different
types of cables such as connecting a 48 fiber cable to six 8 fiber cables going to various locations. Splicing is generally used
to terminate singlemode fibers by splicing preterminated pigtails onto each fiber. And of course, splicing is used for OSP
restoration.

Splicing is more common in outside plant (OSP) applications than premises cabling, where most cables are pulled in one
piece and directly terminated. Splicing is only needed if the cable runs are too long for one straight pull or you need to mix a
number of different types of cables (like bringing a 48 fiber cable in and splicing it to six 8 fiber cables.) And of course, we
often use splices for OSP restoration, after the number one problem of outside plant cables, a dig-up and cut of a buried
cable, usually referred to as "backhoe fade" for obvious reasons!

Fusion Splice

Electric Arc

Mechancial Splice

Alignment Sleeve
Index-Matching Gel

There are two types of splices, fusion and mechanical. Fusion splicing is most widely used as it provides for the lowest loss
and least reflectance, as well as providing the strongest and most reliable joint. Fusion splicing machines are available in two
types that splice a single fiber or a ribbon of 12 fibers at one time. Virtually all singlemode splices are fusion. Mechanical
splicing is mostly used for temporary restoration and for multimode splicing. In the photo below, a fusion splice is on the left
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