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Rise of the splice machines

New and old technology combine, driving

pigtailed cassette-based termination.

BY RAY BARNES, Corning Optical Communications

In the early days of optical fiber termi-
nation, direct termination using a fac-
tory-polished mechanical splice con-
nector or field polished connector was
not possible. Field termination required
the use of a factory-polished connec-
tor with an optical fiber “tail” that was
stripped, cleaned and cleaved, inserted
into a fusion splicer and fused onto the
field fiber, creating a “pigtailed” termi-
nation. This was a tedious process that
required great precision and, until re-
cently, hasn’t changed very much in 50
years. During that time, factory-pol-
ished mechanical and fusion splice con-
nectors became available.

While there are still optical fiber ter-
mination methods that rely on field pol-
ish of the optical fiber at the point of in-
stallation, the dominant technology
today is the polish of optical fiber con-
nectors in the controlled manufactur-
ing environment. Even connectors that
are field installable often have their fi-
ber endface prepared in the controlled
and repeatable environment of the fac-
tory. From the no-epoxy/no-polish
connectors like the Corning UniCam,
Panduit OptiCam or CommScope Qwik
Connectors to the newer splice-on
connectors such as the Corning
Fuselite, AFL FUSEConnect or Belden
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FiberExpress Fusion, all these connec-
tors share the distinction that their end-
faces are factory prepared. Furthermore,
all these methods share this distinc-
tion with one of the newest and most re-
liable termination methods—the cas-
sette-based pigtail splice. This is a
technology less than a decade old that
combines the splice tray, adapter panel,
pre-stripped and routed pigtails and
splicing consumables required for opti-
cal fiber termination in a single compact
cassette. In this article, we will examine
the factors that have put this exciting
new termination method at the forefront
of optical termination methods.

Drivers for fusion spliced
termination methods

With the move to higher and higher
bandwidth, there is an industry em-
phasis on performance of optical fi-
ber terminations. This performance

is measured in both insertion loss as
well as reflectance. Standards orga-
nizations, such as the International
Electrotechnical Commission (IEC)
and the Telecommunications Industry
Association (TIA), both have recog-
nized the need for both improved con-
nector performance and consistency
in the way connector performance is
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The cassette-based pigtail splice
termination method combines the
splice tray, adapter panel, prestripped
and routed pigtails, and splicing
consumables required for optical
fiber termination in a single compact
cassette like the one shown here.

measured across multiple vendors. Both
[EC 61753-1 and TIA-568, apply grading
systems to optical fiber terminations.
This standards-based industry focus
on performance has led to the increase
in factory-polished and fusion-spliced
technologies because fusion splicing
has been, and remains, the gold stan-
dard when it comes to a dependable
low-loss and low-reflectance connector.
Another driver of the use of fusion
splice termination technologies is in
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the increased use of singlemode fiber in applications such as
in-building networks that have traditionally deployed mul-
timode fiber. This has occurred because of the gradual re-
duction in price of singlemode optics vs. multimode opti-
cal transceivers (e.g., small-form-factor pluggable [SFP]) as
well as the extended reach and simplicity of specifying sin-
glemode fiber for network links. Simply put, singlemode fi-
ber has remained the steady performer. Even with new gen-
erations of singlemode fiber with reduced attenuation and
better bend performance, these newer fibers have remained
backwards compatible.

In contrast, multimode fiber has progressed through
OM1, OM2, OM3, OM4, and now OM5 with the latest gener-
ations promising increased reach and bandwidth. However,
these fibers have not surpassed the performance of single-
mode fiber in these respects. Many in-building and cam-
pus network owners and end-users have chosen to get off
this multimode fiber generation treadmill by simply adopt-
ing singlemode fiber throughout the optical network. There
has historically been an emphasis on using fusion splic-
ing for singlemode fiber to minimize insertion loss and re-
flectance. So, as more and more networks use singlemode
fiber, demand for fusion spliced termination options in-
creases in kind.

Another key factor driving fusion splicing is the innova-
tion and cost reductions that have resulted from competition
between fusion splicer manufacturers. In the early days of fu-
sion splicers, they resembled a suitcase rather than the com-
pact, smart, technology-enabled products of today. The fusion
splicer of yesteryear could often cost the same as a new car.
Even as the capabilities and ease of use of the fusion splicer
has increased, prices have decreased.

Today a very capable splicer can be purchased for a few
thousand dollars. This paradoxical shift has resulted in a re-
duction of barriers for contractors and end-users in using the
highest performing field-termination method, which is the
pigtailed splice cassette.

Why pigtailed cassette based splicing wins

While pigtail splicing is not new, how this termination
method manifests itself has changed markedly due to inno-
vations within the optical fiber hardware market. Corning in-
troduced its first pigtailed splice cassettes some seven years
ago. The voice of the optical fiber termination market was
clear. At the time, pigtail splicing was complicated and labor
intensive, requiring separate hardware for splicing, an exten-
sive bill of materials, and time-consuming routing between
splice and termination housings. The pigtailed cassette

www.cablinginstall.com

Fusion splice macine market price
25,000

20,000

N
AN

15,000

U.S. dollars

10,000

5,000
2000

2005 2010 2015 2020 2025

Fusion splicers of yesteryear could cost the same as a new
automobile. Over the years, as fusion splicers’ capabilities
and ease of use have increased, prices have decrased.

changed all of that and created a market shift. A recent sur-
vey revealed that cassette-based splicing is leading the charge
among fusion splice termination processes.

When certified optical fiber contractors were surveyed,
the majority confirmed their utilization of cassette-based ter-
mination over other fusion spliced termination methods. The
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Rise of the splice machines continued

question becomes, what drives the pref-
erence for this winning technology?

Complexity reduction

The pigtailed splice cassettes greatly re-
duce product complexity. The pigtailed
splice cassette combines all the prod-
ucts required to terminate the optical fi-
ber cable in a single part number. This
one-part number includes an adapter
panel, factory-polished preterminated
pigtails (prestripped and routed within
the splice tray). The splice tray itself is
integrated into the cassette.

Even the consumables required to
splice such items as transport tubing,
tie-wraps for strain relief, and heat-
shrink splice protectors are included.
This reduces the complexity of specify-
ing, ordering, and installation, allow-
ing an optical fiber link to be built with
three part numbers: the enclosure, pig-
tailed cassette, and cable.

Reduced installation time

In addition to complexity reduction, pig-
tailed splice cassettes require less labor
to install. This is due in part to the “kit-
ting” described earlier. However, another
aspect of this labor reduction comes in

the simplified routing en-
abled by the cassettes. In
noncassette-based splicing,
the fibers being terminated
and the optical fiber pigtails
are routed to splice trays that
reside in a separate splice ac-
cessory in the same optical fiber
enclosure or to a separate optical fi-

ber splice enclosure mounted ad-

jacent to the optical fiber patch panel.
This requires the prerouting of both pig-
tails and field fibers to these separate
splice areas before splicing can begin.
With splice cassettes, the optical fibers
being terminated are simply routed to
the cassette and then splicing can be-
gin. This can reduce installation time
by up to 40%. Simplified routing and
preparation not only save time but also
avoid the possibility of damaged cable
components due to improper routing

or handling.

Zero scrap

Despite the advances in field-instal-
lable connector technologies such as
splice-on connectors and no-epoxy/
no-polish connectors, each of these in-
stallation methods will have a small

Fusion splice termination methods employed by
certified optical fiber contractors
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A recent survey of Corning-certified optical fiber contractors revealed that
cassette-based splicing leads among fusion-splice termination processes.
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Shown here is the EDGE pigtailed
splice cassette, a small-footprint
cassette that can be used in space-
constrained applications. The
development of smaller cassettes like
this one led to the development of

smaller enclosures to house them.

number of connectors that will not pass
final certification testing with the first
installation attempt. This is simply due
to the conditions surrounding field in-
stallation such as installer proficiency,
installation tools, or splice machine
maintenance as well as cleanliness of
the installation environment. Most con-
nector types allow only one chance to
install the connector properly; otherwise
it is scrap. While low, this scrap rate is a
well-known aspect of utilizing field in-
stallable connectors that contractors
have accepted and build into their bid-
ding and other business practices.

The pigtail splice cassette as a means
of field termination of optical fibers has
all the advantages of the factory-pol-
ished connector, and one key advantage
that these other termination methods
do not have, which is spare fiber length.
This spare fiber length allows the in-
staller the freedom to make a mistake
occasionally or to resolve an occasional
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fusion splicer

maintenance issue

without the consequence of
a scrap fiber connector. Even
with a liberal fiber prep length

of 50 mm, the 1 meter of spare fiber

in the pigtail splice cassette allows for
up to 20 re-splice cycles. This virtually
guarantees a passing result even if a re-
splice of the pigtail is necessary. This is
essentially a 100% guaranteed field-ter-
mination method.

Ease of installation

A key benefit of the splice cassette is
that the termination process is the
same regardless of connector type or fi-
ber type and is nearly identical to the
process to butt-splice optical fibers.
Therefore, one training program can
provide the capability to terminate

or splice any fiber or connector type.
Combined with the simplicity and ease
of use built into modern optical fiber

TABLE 1.

splice machines, this is complementary
to establishing competency and capabil-
ity of the fiber technician. Additionally,
the use of pigtailed splice cassettes cre-
ates low-risk reaccess since the cassette
is modular in groups of 12 or 24 fibers
and protects the fiber and connectors
inside of the cassette itself.

Another aspect that affects ease of
installation is an
appropriate enclo-
sure in which to
terminate. In the
early days of cas-
sette-based splic-
ing, the focus was
on rack-mounted enclosures since these
enclosures represented most installa-
tions. As optical fiber drives deeper into
the network approaching the network
edge, Corning has met the demand by
introducing wall-mounted enclosures,

a single cassette enclosure and most re-
cently NEMA-rated enclosures, all of
which are fully compatible with the
splice cassettes. Additionally, Corning
has completed qualification of the CCH
pigtailed cassettes to GR-3125, which
allows the cassettes to be used in the

Feature Benefit

Value

Overall installation
housing solution

Up to 40% faster than traditional splice

Lower installed cost

Hardware preparation

Up to 756% faster than traditional splice
housing preparation

Lower installed cost

Splicing
connectorization

Lero-scrap termination compared to field

Lower installed cost

(Cassette-based splicing vs. traditional
splice tray solution/splice housing

Simplifies routing while pro-
viding separation of individual
sub-units

Enables maximum fiber capacity splicing
in the same housing

Reduces installed cost; no
accessories needed

No rack space wasted for
splicing

Troubleshooting/MAC work

(Cassette-based modularity

Lower risk of damage during
MAC work

Clear cassette cover

Lower risk; eases inspection,
troubleshooting and MAC work

www.cablinginstall.com

Cabling Installation & Maintenance

Rise of the splice machines continued

appropriate NEMA-rated enclosures in
the non-temperature-controlled outside
plant environment.

As the splice cassette has gained
greater market strength, the need for
a cassette for space-constrained appli-
cations has also arisen. This led to the
development of a smaller enclosure to
house the still smaller EDGE pigtailed

The termination process is the
same regardless of connector
or fiber type.

splice cassettes. The EDGE-SMH-SPLC
allows for the installation of a single
EDGE pigtailed splice cassette and is
currently one of the smallest form factor
enclosures on the market today.
Although pigtail splicing has been
around since the beginning of the op-
tical fiber revolution, the process as a
primary field termination method has
grown considerably with the combina-
tion of the splice cassette. The cassette
has been a catalyst, breathing new life
into an old technology. Additionally,
barriers to using cassette-based ter-
mination are being lowered such that
the technology is becoming a primary
means of fusion-based termination
methods. As fusion splice machines in-
corporate new technology, become eas-
ier to use, and become more afford-
able, the most successful contractors
and end-users will continue the trend of
adopting cassette-based termination as
their primary termination option. This
will ensure improved performance, a re-
duction of installation labor, the elim-
ination of risks, and simplification of
their operations. *

Ray Barnes is senior product line specialist,
fiber optic hardware, enterprise, with Corning
Optical Communications.
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