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OCC. MORE THAN CABLE.
COMMUNICATIONS SOLUTIONS.

Industry’s first
Category 8 Field
Terminable Plug
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OCC'’s Lightweight Reel Stand for Ruggedized fiber optic enclosures Procyon® — high density Passive Optical LAN for simplified
military deployable communications with MHC® [l technology data center solutions and cost effective enterprise networks

RTC/RTS fiber optic enclosures MARS® — numerous options for Robust connections for fiber
designed for easy installations deploying field communication systems or copper installations

OCC began by revolutionizing the fiber optic cable industry. Today, OCC is changing the way the
world communicates.

Since 1983, OCC's innovative fiber optic cable designs took the communications industry by
storm — bringing the power of fiber optics to harsh environments never before thought possible.

This legendary spirit of innovation has enabled us to create a broad and growing suite of top-tier,
integrated connectivity and cabling solutions used everywhere from buildings, campuses and data
centers to sporting venues, industrial facilities and harsh environments.

From connectivity to cable. From copper to fiber optics. If you need to communicate. You want OCC.

Today’s OCC. Strong. Innovative. Communications Solutions.™
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OCC. SOLUTIONS AND EXPERTISE YOU CAN RELY ON.

When we first built our reputation as pioneers in the design and production of fiber optic cable, OCC made a
commitment to quality, performance and customer service. That commitment remains firm as OCC, through
continuous innovation, has expanded to include advanced end-to-end connectivity and copper solutions.

Here's what that means for you and your business:

High performance products
that get the job done.

Today's networks are confronting an explosive growth in
bandwidth demand, the migration from 10 to 40 and 100
Gbits/sec speeds, IP-based transmission, 4k Ultra HD video
applications, increases in PoE demands, and the ongoing
flux of yet to be determined emerging technologies.

As leaders in engineering and manufacturing top-tier
cabling and connectivity solutions for a wide range of
industries, we partner with you to achieve your particular
network vision. Whether it's for mission critical data center
applications, live location transmissions for broadcast,
harsh environment applications, or the development of a
LAN backbone, our products are designed to be smarter
than the most challenging situations, and tougher than the
toughest environments. No matter what you're facing,
OCC will make sure you and your network are ready.

Expertise that makes your job easier.

Our engineering experts excel at assessing each business
challenge to provide a series of viable comprehensive
options. They can help you choose integrated,
appropriately priced solutions that are designed to work
seamlessly together, allowing you to rely on one convenient
source for all your network needs. The upshot? The entire
process is simpler, faster, and more reliable.

[Learn more in the Industry Solutions Section,
starting on pg. 5.]

OCC is:

listed on the NASDAQ Global Market (ticker
symbol: OCC)

ISO 2001:2008 registered, and its Roanoke and
Dallas facilities are MIL-STD-790G certified

one of the largest manufacturers of fiber optic
cable for the North American enterprise market

the premier manufacturer of ground tactical fiber
optic cable for the U.S. military and its allies

the holder of many patents for innovative
technologies widely used throughout the industry

a leader in technical support and
customer service

named the 2015 recipient of the
President's "E" Award for Exports;

the "E" award is the highest recognition
any U.S entity may receive for expansion
of U.S. exports

the recipient of numerous certifications,
recognitions and awards from the U.S.
Department of Defense, the U.S. Department
of Commerce, the U.S. Patent Office, the
Commonwealth of Virginia, START-IT magazine
and the Roanoke-Blacksburg Technology Council

2 1 oceraer.cov | —
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Quality Assurance, Warranties, and MDIS Program

Warranties & assurances that let you sleep at night.

At OCC, our quality assurances and warranties are as dependable as the
products themselves. We go the extra mile to vigorously test everything
and back it up, so you don't have to worry.

Here's how we do it:
QUALITY ASSURANCE

We take quality very seriously at OCC. Our Quality Management
System is certified to ISO 9001:2008. That means that each customer
receives the highest quality standard on each and every product. OCC
conducts rigorous inspections, including extensive environmental and
mechanical testing. We employ many independent testing laboratories
including UL, MSHA, and ETL, to ensure the quality and reliability of all
of our products.

WARRANTIES

At OCC, we know how crucial reliability is to your business. The demands
of modern industry require datacom components that provide both
flawless performance and exceptional integrity. We're committed to
providing cabling and connectivity solutions that exceed industry
standards. When you purchase OCC products, you can be certain that
you're getting components that are fully backed by OCC.

MDIS PROGRAM

OCC's Multimedia Design and Integration Specialist (MDIS) Program

is designed to serve as a guarantee that our quality products are being
installed to our extremely rigorous installation standards. This means
the installer can rely on technical assistance, specification support and
various resources for any application or project using OCC cable and
connectivity products.

To participate in the MDIS Program, each installer’s credentials are
reviewed prior to entering the program. Once approved, they must
attend certification training conducted by OCC. This training incorporates
current and proposed standards, as well as installation practices and
techniques. The program also provides the installer with BICSI CECs
(continuing education credits). Upon completion of their initial training,
the installation company is certified as a Multimedia Design and
Integration Specialist (MDIS), a credential reviewed by OCC yearly.

By installing OCC cable and/or connectivity components under the
stringent guidelines set forth by OCC, and by following the accepted and
latest methods of the standards reviewed, the OCC MDIS can provide

a 25-year extended system warranty, completely backed by OCC. So,
when you use an MDIS contractor/installer, you have the highest possible
assurance that your system has been built to exceed expectations and
deliver exceptional performance.

(1Y IRk S)

United States Department of Labor

MSHA

Mine Safety and Health Administration

REACH

REACH Compliance Statement:
REGULATION (EC) No 2006/1907 OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL

Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH)

As a manufacturer of articles under REACH
definitions, Optical Cable Corporation certifies that
no substances in these articles are intended to be
released from these articles during normal and
reasonably foreseeable conditions of use.

In addition, Optical Cable Corporation regularly
monitors the list of substances of very high concern
(SVHC) and candidate SVHC published by the
European Chemicals Agency (ECHA) and has
contacted suppliers of substances and preparations
in articles and packaging for SVHC determination.

As new substances are expected to be added to the

candidate list in the future, contact the factory for
an up-to-date REACH certification.

The standards review
incorporates:

ANSI/TIA-568 — Commercial Building
Telecommunication Cabling Standard

ANSI/TIA-569 — Commercial Building Standard

for Telecommunications Pathways and Spaces

ANSI/TIA-606 — Administration Standard for
the Telecommunications Infrastructure of
Commercial Buildings

TIA J-STD-607 — Commercial Building
Grounding and Bonding Requirements for
Telecommunications

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT JNele(e{Z]:]S Ne(e]\Y I}
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D Inthe News

In the news

THE PRESIDENT'S “E” AWARD

In 2015, U.S. Secretary of Commerce Penny Pritzker presented Optical Cable Corporation with the President’s “E”
Award for Exports at a ceremony in Washington, D.C. The award is the highest recognition any U.S. entity may
receive for making a significant contribution to the expansion of U.S. exports.

"Optical Cable Corporation has demonstrated a sustained commitment to export expansion. The ‘E" Awards
Committee was very impressed with Optical Cable's innovation in product development. The company's customized
market entry strategy was also particularly impressive. Optical Cable's achievements have undoubtedly contributed
to national export expansion efforts that support the U.S. economy and create American jobs,” said Secretary
Pritzker in her congratulatory letter to the company announcing its selection as an award recipient.

MEDIA RECOGNITION

We're proud that a variety of media outlets in different industries have taken note of our products and services.
Here are some of the articles and publications that have recently reported on OCC innovations:

Our Special Guide 1 FTTH Conmedt

Broadband:

Panel Building é
J m System Integrat

ENGINES & \ NE
GROWING USE OF WELLHEAD [R5 ON-
SITE ARITIN FACILITIES REQUIRES
SPECIALTY 1L OPTIONS

Products are available for almost every application in enterprise,
government, industrial, energy and military markets worldwide.
OCC's products are widely selected for installation by:

Industrial/Manufacturing Hospitals
Facilities Healthcare Facilities
Campus-Wide Networks Telco
CATV Utilities
Insurance Companies Mining
Fiber-to-the-Home (FTTH) Security
Colleges and Universities Transportation
Military Data Centers
Financial Institutions Office Buildings
Petrochemical/Qil/Gas Broadcast
. Governments —
% Federal/State/Local

" Photo-Courtesy of U.S. Army )

For more information, call our Sales Department at (800) 622-7711 or +1 (540) 265-0690, or visit www.occfiber.com.
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SOLUTIONS

OCC Solutions

THE SAME INNOVATION THAT BROUGHT YOU THE WORLD'’S FINEST
CABLE IS NOW BEING FOCUSED ON SOMETHING MORE IMPORTANT:
YOU AND THE RELIABILITY OF YOUR NETWORK.

Let's face it. With today’s constantly changing technology and ever growing, bandwidth-hungry applications, your
job is getting harder. The more complicated and specialized your industry becomes, the more challenging it can be
to know which products to use, how to integrate them, how to budget them, and how to make sure they keep your
network running 24-7 with zero downtime. That's a lot to manage.

We've watched and grown with our customers in a wide range of industries, and along the way, we've become
experts at the whole process of building connected network infrastructures. Although we're proud to be the experts
and pioneers in optical fiber cabling and copper datacom connectivity products, we now carry a broad range of
advanced fiber optic, copper cabling, and connectivity solutions that are designed to work seamlessly together.

The result is that instead of just relying on us for products, more and more of our customers rely on us for end-to-end
cabling and connectivity solutions.

So, you see, our job is changing too. Making excellent products isn't enough anymore. You may need help and
support in creating high-performance networks that work effortlessly under increasingly demanding pressures.
Just like our tried and true cable products, we can be the conduit between your toughest challenges and your
smartest solutions. And we're proud to do exactly that.

6 | OCCFIBER.COM




2.1 Data Center Solutions and 2.2 Enterprise Solutions

2.1 Data Center Solutions

The cloud, mobility, loT, big data, and increasing capacity demands are
driving data centers to adapt, evolve, and respond to keep pace with the
storage, maintenance, and dissemination of a mind-boggling volume

of information. To keep up with the steady flow of new and changing
technologies, the physical infrastructure has become more complex,
interconnected, and performance oriented than ever before.

. . . . i
OCC provides comprehensive solutions that reflect a deep understanding ‘

of the demands of the modern data center. OCC manufactures fiber optic
and copper data communication components such as connectors, cabling,
pre-terminated assemblies, patch panels, and rack solutions that deliver
exceptional performance and provide scalability and reliability as you migrate
from 10 to 40 to 100G with 400G on the near horizon. Our products and OCC's data center products are
services ensure your data infrastructure performs flawlessly, whether the designed to provide a comprehensive

. . g . . . solution with multiple components
enterprise consists of one building, a campus, or multiple locations. With

flexibl luti forvi I ind d 7 il d that work together seamlessly. To
exible solutions for virtually any industry, our products offer crucial data learn more, visit these sections:

lifelines for customers around the globe. Here are some of the many benefits Assembly & Data Center Fiber
that our solutions provide for your data center needs: Optic Cable - HD Cables

) - Fiber Optic Connectivity —
e High-density in smaller spaces Preemiineicd Selutiens

e Smaller diameter cables for improved airflow and cooling efficiency
e Exceptional accessibility and easy installation

* Ability to add, move and make changes with little downtime

e Integrated cable management features Racks, Cabinets and Enclosures —
e Easy access to individual ports Dt Caniar Calsinais

e Improved reliability, security, and scalability

e Support of precise monitoring, temperature controls, and other environmental factors
e Reduced maintenance costs and downtime

e Greater capacity with an equal or smaller footprint than competitors

e Future proofed solutions configured for 10G now that are easily upgraded to 40G/100G

Copper Cable
Copper Connectivity —
Pre-Terminated Solutions

2.2 Enterprise Solutions

High-performance networks are essential to the profitability and viability of
business, e-commerce, manufacturing, transportation, education, and a host
of other vertical industries. From one building to an entire campus, OCC's
products and services ensure your data infrastructure is the most reliable in the
industry. From basic assemblies to complex 40/100G networks, OCC has built
our reputation on creating exceptional backbone and network cabling and
connectivity solutions. We bring a comprehensive, customer-centric approach
to every project — offering turnkey solutions as your one-source provider to To learmn more about the innovative
satisfy today’s needs while preparing you for future changes. OCC has the products that create OCC's enterprise
expertise to evaluate your needs and provide technical solutions to even the solution, see the following sections:
most complex challenges. With flexible solutions for virtually any industry, our

solutions are providing crucial data lifelines in projects as diverse as: isieouigonr Flosr Opc Celols

Assembly & Data Center Fiber

e Expansive Data Centers Optic Cable

e Airports Fiber Optic Connectivity

e Healthcare Facilities Copper Cable

e Colleges and Universities Copper Connectivity

o Office Parks Workstation Products

e MDUs Racks, Cabinets and Enclosures
e MTUs

e Corporate Campuses

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT OCCFIBER.COM | 7
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2.3 Industrial Solutions

Industrial networks must excel in harsh physical and environmental conditions
not found in traditional office applications. From PLCs, real-time sensors on

the factory floor, SCADA systems, to office monitoring and control, a properly
designed network must deliver productivity, efficiency, safety, and reliability —

day after day. OCC's solutions feature fiber optic cables originally designed
for the military and DOD, along with connectivity components that withstand
the harshest environments, allowing systems to continue to run and data to
transfer where other systems can fail. Ultimately, this makes your company
safer and more productive — both inside and outside the plant environment.
OCC's experience in engineering and manufacturing fiber optic cables,
connectors and enclosures designed for the harshest of environments means
our systems include products that deliver exceptional performance in the
industrial environment. OCC is at work in a number of industries, including:

e Alternative Energy e Metal Production and Fabrication

e Factory Automation Warehouses

e Food & Beverage Processing e Industrial Surveillance & Alarm Systems
Facilities e Power Generation

e Chemical Plants e Water Treatment Plants

2.4 Broadcast Solutions

When a connection fails during a broadcast, the whole world knows.

OCC's Broadcast Solutions feature a broad range of fiber optic broadcast
cables, a full variety of SMPTE cables and assemblies for various
applications, and harsh environment connectivity and deployable systems
that are specifically designed for real-time transmission of high-definition
broadcast signals. These systems repeatedly withstand the abuse
associated with the extreme demands in rapid deployment and retrieval
applications.

In stadium and arena applications, OCC's products are optimized to
withstand the rigors of installation challenges, such as difficult cable pulls,
high-tensile loading, severe crush occurrences, and extreme deployment
situations.

In studio, coax cabling has been used for decades for video, but has
reached its limits with 4K HD video demands. OCC optical fiber and
copper cabling with advanced connectivity solutions can provide
performance beyond expectation with high definition resolution and
elevated bandwidth requirements. In fact, we keep you ahead of the
technology curve with our latest CAT8 plug-and-play solution, ideal for
video applications (see pg. 17). The flexibility offered by OCC's broadcast
solutions provides customers with a variety of system configurations and
deployment options in these areas:

e News Networks e Amusement Facilities
e Broadcast Studios e Conference Centers
e Stadium/Arena e Casinos

e Sports Venues e Corporate Facilities

e Schools/Universities * Houses of Worship

s 1 occrier.cov |

In addition, OCC works with
customers that have specific

industrial needs, offering solutions
that provide the best mechanical,
industrial, chemical and environmental
performance. To learn more about the
products that make up these solutions,
see the following sections:

Indoor/Outdoor Fiber Optic Cables
Outdoor Fiber Optic Cables
Industrial Tray Rated Products
NEMA 4X Enclosures

Harsh Environment Connectors
Deployable Solutions

DinRail Enclosures

For more information about the
products in OCC's Broadcast
solutions, visit these sections:

Broadcast Fiber Optic Cables
Harsh Environment Connectors

Deployable Systems

Assembly Fiber Optic Cable
Fiber Optic Connectivity

Copper Cable

Copper Connectivity
Indoor/Outdoor Fiber Optic Cable
Racks, Patch Panels, Cabinets
and Enclosures




2.4 Broadcast Solutions C
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2.5 Security & Monitoring Solutions

The dramatic growth of high-bandwidth wireless access points and IP-enabled

devices, such as building surveillance equipment, has created a demand for
products that not only install quickly, but also perform reliably.

OCC offers a wide variety of products that help integrate video surveillance
cameras into the overall IP network. Whether the application is a handful of
cameras and a single server or thousands of cameras with many servers and
a massive storage system, OCC products can help maintain protection over
valuable company assets.

From high bandwidth, small OD fiber cabling options, to a field installable

modular copper plug that is simple to terminate and meets CatéA performance

requirements, OCC offers a complete solution ideal for easy installations and
long term reliability.

OCC can also be counted on to deliver the infrastructure to support precise
monitoring, temperature controls, and other environmental factors. Under
any condition, OCC can deliver. OCC Security and Monitoring solutions
include both off-the-shelf products and customized cable and connector
technology, including:

OCC products for the security market
are currently at work in:

Government offices/facilities
Warehouse and distribution
facilities

Transportation terminals

and airports

Campus environments
Shipyards, rail yards
Corrections facilities
Retail facilities
Athletic facilities

¢ Indoor/outdoor riser and plenum NEC Class 2 hybrid fiber/copper cables that can
remotely power and control cameras while providing HD video over fiber

e Perimeter security cables designed to detect intrusion in a variety of installation
conditions — on fences, gates, underground, and on platforms

e Cables specially configured for information security to detect and alarm unauthorized
attempts to access fibers, both at the ends and along the entire length of cable

For more security and monitoring products visit the sections below:

e Indoor/Outdoor Hybrid Cables
e Harsh Environment Connectors

2.6 Oil & Gas Solutions

Extremes in temperature, tests in tensile strength, grime, grit and dirt are
just a few of the challenges that energy producers face every day. OCC's
suite of solutions meets the physical demands of energy production facilities.

OCC's Oil & Gas solutions provide a robust communications network for
the challenges of this industry. Designed to withstand harsh environments,
OCC's products sustain end-to-end systems capable of supporting DCS/
PLC automation/control architectures, SCADA systems, CCTV/IPTV/CATV
networks, and numerous other essential applications. Able to deliver
long-term, reliable performance for today's upstream, midstream and
downstream application challenges, OCC delivers products and solutions
that boost reliability, performance and efficiency for onshore and offshore
oil and gas exploration and production.

To learn more about OCC's products
for the gas and oil markets, visit the
sections below:

Our products are currently at work in:

Shipboard and Offshore FO cables
Harsh Environment Connectivity
Fiber Optic Connectivity
Deployable Systems

e Nuclear Facilities e Pipeline Operations
e  Offshore & Onshore Oil Exploration e Refining Facilities
e Fracking Operations




2.6 Oil & Gas Solutions C

DIN RAIL

RTC/RTS Fiber
Enclosures

Enclosures

CAMERAS

B-Series
Breakout LSZH
Braided Cable

CONTROL
ROOM

DNV-Certified
Shipboard
Cable
CONTROLS

F-LINK

— Hybrid

Cable

EZ-Mate Assemblies
o LEVELING Assemblies on MARS

Reels

SYSTEM

DRILLER'S

Freestanding
Cabinets

F-LINK
Connector

EZ-MATE
Assemblies

D-Series
Distribution
LSZH
Braided Cable

SYQD
CAMERAS

L

0\

MHC Il Connector

Category 6
Copper Cables

D-Series Distribution
R-JACK LSZH Cable

Connector

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT ele(eigI:1=:Xe(e]\/ Ik
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2.7 Military Solutions

OCC is the premier manufacturer of military ground tactical fiber optic
cable and connectivity solutions for the U.S. military. Our broad product
offering for military tactical applications is built on the evolution of
fundamental technologies designed to provide end users with solutions
that are easy to install, provide a high degree of reliability, and offer
outstanding performance characteristics.

OCC's fiber optic cables and connectors have been qualified to the most
demanding military specifications, including:

MIL-PRF-85045/8B Ground Tactical Fiber Optic Cable (U.S. DOD)
A3159879 Ground Tactical Fiber Optic Cable (U.S. Army CECOM)
M29504/14, /15 Fiber Optic Connector Termini

M83522/16, /17 Fiber Optic Connectors

A3159869 and A3302584 "TFOCA" Ground Tactical Fiber Optic Connectors
(U.S. Army CECOM)

A3159864 and A3302584 Ground Tactical Fiber Optic Cable Assemblies
(U.S. Army CECOM)

Def-Stan 60-1, Part 3 Ground Tactical Fiber Optic Cable (U.K. MOD)
DOD certified facility for MIL-STD-790G, High-Reliability Manufacturing
Requirements for Military Suppliers

A336463A MARS™ Lightweight tactical Cable Reel (U.S. Army CECOM)
RL-309/U Advanced Lightweight Reel Stand (ALRS) (U.S. Army CECOM)

Coupled with deployable systems built for easy implementation and
retrieval, OCC's military products are designed for the needs of the
soldier — rugged and reliable — time and time again.

CATEGORY
COPPER CABLES

CUSTOM NEMA
FIBER ENCLOSURES

ALRS
REEL STAND

L-JACK
ASSEMBLIES

12 CH COTS
ASSEMBLIES

4 CH COTS
ASSEMBLIES

To learn more about the products
used in OCC's Military solutions, see
these sections:

Military Fiber Optic Cables
Shipboard and DNV Fiber
Optic Cables

Harsh Environment Assemblies
Harsh Environment Connectors
Deployable Systems
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2.8 Mining Solutions

Infrastructure dependability for mining operations is critical for a number

of reasons. Productivity demands constant uptime to protect margins and
profitability, while accurate sensors and monitors are essential to insure safety.
Well-designed systems and dependable gathered data are also crucial for
environmental compliance.

Through the capacity and capability of fiber optic cabling systems, mines can
operate more cost-effectively and with greater efficiency. OCC cables and
connectivity components help facilitate higher productivity in areas such as:

e Environmental Monitoring

e Security

¢ Intrinsically Safe Areas

e Automation

e Production Rates and Yields

e Equipment Control and Monitoring

e Voice/Data/Video Communications

To learn more about OCC's MSHA-
approved cables and connectivity

products for the mining market, visit
the sections below:

OCC's unique cabling and connectivity configurations provide long-term

reliability, security and even reusability in mines. Our fiber optic cables are Mining Cables
designed and manufactured to meet high-survivability standards to endure Fiber Optic Connectivity —
severe mechanical and environmental stress. NEMA 4X Enclosures

Harsh Environment Connectivity
OCC's connectivity products are rugged, durable, and easy to install — providing Deployable Systems

solutions for the most demanding mining applications. OCC offers products that
are MSHA approved, including products for intrinsically safe areas.

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Nele{eiZI:{= X e(e]\Y I BN K]
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2.9 Transportation Solutions

The transportation industry has always depended on data to help
execute schedules faithfully. The integration of technology has helped
the industry track, move, and secure its vital commercial operations
and profitability.

OCC works hand-in-hand with a wide range of transportation industries.
Our waterproof connectors are essential for marine operations. Our
legendary ruggedness is at work in rail and over-the-road operations.
Our sophisticated systems connect the security infrastructure of

many of the nation’s largest airports. OCC is the ideal partner for the
transportation industry: on time, reliable, and tough.

The industries we serve include:

* Marine

e Aerospace Machinery
e Subway

e Trucking

* Automotive

To learn more about OCC's products
for the transportation market,
visit the sections below:

Indoor/Outdoor Armored Cables
NEMA 4X Enclosures

Industrial Cables

Shipboard Cables

Harsh Environment Connectivity
Harsh Environment

Cable Assemblies

Deployable Systems

14 1 ocemeer.con |



DISCOVER THE DIFFERENCE —
NEW FEATURED PRODUCTS

Stronger and More Reliable

OCC has been and continues to be one of the largest suppliers of optical fiber solutions for the military and Department of Defense
(DOD) since 1983 — making us expert developers of stronger fiber cables and connectivity that meet the most stringent military
requirements for security and reliability. And we pass that dedication and expertise in optimum product reliability to all of our customers
— spanning virtually every vertical industry — with solutions that exceed industry performance testing standards.

After all, OCC invented indoor and outdoor tight-buffered technology, and it's our Ultra-Fox™, Ultra-Fox™ Plus, and Easy-Strip buffering
technologies that offer the most reliable and robust multimode and single-mode fiber cables that boast the best performance and
longest operational distances available. And that's another major difference between our cables and others for:

e Minimization of network downtime

e Support of surging high-bandwidth and mega speed transmissions

¢ |Immediate scalability

e Crucial future-proofing readiness of yet-to-be-identified emerging technologies

As new technologies emerged, OCC has expanded into copper and connectivity to bring our customer the most comprehensive and
advanced network solutions as their one-stop solutions provider. Our commitment to reliability remains steadfast. In fact, OCC is the ONLY
cabling and connectivity manufacturer that offers Test & Measurement Grade copper products and solutions — products that are as near
to perfection to industry standards as possible. With OCC, you need not look any further.

3.0 Discover the Difference — New Featured Products

3.1 Advanced End-to-End Network Solutions.......
3.2  Network Innovations and Featured Products.. .
A3 Product INfOrmMation —— APPENAIX c..ecveeuieuieuieierieeteeeteteteetesteeteeutestestessesaeaseessensesessesseaseensensenseaseeseeneensansesseassensensensensesseeseensensen
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3 (3.1) Advanced End-to-End Network Solutions

Advanced End-to-End Network Solutions

To meet the onslaught of emerging network technologies and the specific goals of our customers head-on, OCC was determined
to develop one of the industry’s broadest portfolios of end-to-end network infrastructure solutions... and we did just that.

No matter what your network challenge — ULTRA HD 4k Video transmission, IP and the fast growth of wireless and mobile
applications, ever-increasing PoE requirements, or the network migration from 10Gbits/sec to 40, 100 and beyond — OCC
partners with you to achieve your specific network vision. That's why we expanded to include the most advanced and
comprehensive end-to-end network solutions and services, including:

* Fiber Cables and Connectivity * OCC Trained and Certified Multimedia Design

* Copper Cables and Connectivity and Integration Specialist (MDIS) Installers

* Harsh Environment Solutions Skilled for Your Perfect Install

* Necessary Accessories, Tools, and Individualized * Impeccable Customer, Design Engineering,
Kitted Components to Get Your Job Done and Technical Service

s Competitive and Extended Warranties

— 4
\-—I’...

We took this expansion to another level, as well. At OCC, our engineers design every cable and connectivity solution with
value added and lower total installed costs in mind. From easy plug-and-play connectivity and tailored pre-terminated cables
to our smaller diameter HC cables for potential conduit savings, OCC solutions deliver fast, easy, cost effective, and more
reliable network and data center solutions.

What does this vast portfolio of advanced end-to-end solutions mean?

*  Maximum flexibility in network design

* A multitude of options to achieve your particular network vision and requirements

* Myriad solutions for any inside plant and outside plant installations within virtually any physical environment
* Facilitation of quick and easy network moves, adds, and changes (MACs)

And we don't stop there. At OCC, we want more for our customers. It's not enough that they meet current technology and
minimum TIA, |IEEE and other industry testing standards. Rather, we're committed to continuous innovation and exceeding
industry standards to keep our customers well ahead of the technology curve — making our competitive advantages their
competitive advantages for the mutual success of our companies.
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(3.2) Network Innovations and Featured Products c

Network Innovations and Featured Products

Category 8 Field Installable Plug

OCC takes continuous innovation and the advancement of technology seriously. Our latest
patented innovation, the PC circuit board in OCC'’s new Field Installable CAT8 plug, does

what we promised — it keeps our customers ahead of future-forward technology.

And, it has set a new industry standard in connectivity!

* Industry’s first and only Category 8 connector meeting TIA Cat8 standards

* Designed to provide the highest level of performance for high-speed applications

» Delivers data transmission speeds of up to 40 Gbits/sec with Category 8 copper cable

* |deal for direct-attach, high-speed links, and data center server connections

e Enables easy terminations without specialized tools

* Uses same shielded housing as OCC's Category 6A Shielded Field Installable Plug

* Backward compatible with existing RJ-45 infrastructure, including Cat 6A, Caté, and Cat5e cabling
* Supports |IEEE 40GBASE-T compliance

* Patented PCB design for Cat8 performance and beyond

Procyon Blade Solution

OCC's revolutionary in-line splice module Blade Solution is unique in the market as a game-changer for high-density networks.

The blade solution solves the problem of having too many connectors in a system, which causes increased attenuation, decreased
bandwidth results, and general degradation in signal integrity. By decreasing the number of physical connections, the Blade
Solution delivers reliable signals with reduced black reflection for optimum data transmission. It's also designed to provide superior
organization, accessibility, and density to fit a lot of fiber in small spaces. The Procyon system also provides network managers with
a clear migration path from 10 to 40 and 100 Gigabit/sec. speeds for ultimate bandwidth management.

* Provides a complete connectivity and cabling infrastructure
for campus and multi-building networks when combined with
OCC's smaller diameter indoor/outdoor HC series or indoor
plenum HD series cables, that are exceptional in tight bends

* Designed to service 12-fiber subgroup trunk cables

* Delivers optimum data transmission to keep your network up
and running

* Ideal for long runs, such as between buildings on a campus,
and multiple building network configurations

* Designed for easy access to subgroup cables from front or
back of enclosure

* Delivers versatile configurations for maximum density

* Available in 2RU, 3RU, and 4RU for rack mount versions, two
wall mount versions, and a variety of adapter plate options

* Makes splicing easier than ever

*  Plus, much more

See Chapter 6, pages 221-224, for complete information and the many features and options available for this revolutionary
network solution.

ATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AN , WIS OCCFIBER.COM | 17
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o (3.2) Network Innovations and Featured Products

New SMPTE Cables

OCC brings to the Broadcast industry new SMPTE 311 compliant cables with OCC's notable expertise and experience of
providing “military grade” durability and reliability. Our reputation as a leader in data integrity and excellence for delivering a

more durable and reliable product — coupled with top notch customer service, broad assembly offerings, and dedicated repair
and restoration services — proves that OCC's SMPTE is the prime product in the broadcast market. With our various SMPTE
offerings, OCC delivers the perfect solution to meet your specific HD camera and video requirements.

V SMPTE ESSENTIAL

——

Standard SMPTE cable

Great value

Perfect for indoor use and occasional outdoor deployment

Fully SMPTE 311 compliant; contains 245 micron acrylate optical fiber

\\V SMPTE PREMIUM

* Reliable cable for regular deployment in all applications
e Utilizes the Ultra-Fox™ Plus buffer system for maximum fiber protection
e Fully SMPTE 311 compliant

SMPTE TACTICAL

=
%-

* Ideal for harsh outdoor deployable applications
e Utilizes the Ultra-Fox™ Plus buffer system for maximum fiber protection
e Fully SMPTE 311 compliant

SMPTE LSZH

e Low smoke zero halogen cable
e Utilizes the Ultra-Fox™ Plus buffer system for maximum fiber protection
e Fully SMPTE 311 compliant

SMPTE FLEX

* Flexible enough to let cameras move quickly and frequently

* Aramid yarn central strength member increases flexibility

* Polyurethane jacket ensures durability

e Utilizes the Ultra-Fox™ Plus buffer system for maximum fiber protection
e Compatible with SMPTE 311 Standard

Please see Chapter 5, pages 154-158, for more information.

MNote: SMPTE Premium, Tactical, LSZH, and Flex all utilize the OCC Ultra-Fox™ Plus deployable buffer system
with the combination of a triple thickness 500 micron diameter acrylate coating together with a hard elastomer
900 micron tight buffer for maximum fiber protection. Available in custom lengths.
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Passive Optical LAN Solutions

Many enterprise networks are increasingly adopting the Passive Optical LAN (POL) for their bandwidth-hungry, internet-based
applications. One of the main attractions to POL is that it enables enterprises to simultaneously converge multiple services, such

as data, IP transmission, video, building security, management services, and wireless with a much smaller cabling footprint and a
futureproofed architecture that can grow with bandwidth demand. OCC offers the complete line of specifically designed products
to cover the entire signal path from OLT to the ONT with the industry's most reliable end-to-end POL solutions.

POL offers many network advantages, including:

* Asingle POL can be connected to hundreds or thousands of
individual users, providing a multitude of enterprise and outside
telecommunications applications

* Elimination of electric power for electronics

* Freedom from electromagnetic interference

® Reduction in costs with the elimination of telecommunication
rooms and reduced power consumption

* A complete system that integrates with other POL and structured
cabling components

e Compelling value proposition
Enhanced security, and much more

See Chapter 6, pages 212-215, for more information and a complete
POL guide for zone configurations.

MHC?® Il Cable Assemblies

OCC's MHC Ill Cable Assembly is the only hermaphroditic MPO technology connector in the industry, and yet another testimony
to OCC's commitment to providing our customers with the latest and most advanced network solutions. This cable assembly
also testifies to OCC's dedication in designing value added and lower total installed costs in the design of its products. The MHC
Il also solves current network challenges, such as space savings, delivering exceptional 4k HD video transmission, eliminating
electromagnetic interference (EMI), and future-proofing your network for high-bandwidth readiness. Patent pending.

Delivers up to 24 fibers in a 30% smaller footprint than traditional cylindrical connectors

Reduces amount of space to connect 12 and 24 channels (available up to 48 total channels)

Saves installation time and the associated costs of terminations

Ensures connections can withstand wide temperature ranges and =
impact resistance due to all-metal construction /

* Ideal for uncontrolled environments /

* Includes features such as an integrated pulling eye to assist with
difficult cable pulls - .

* |P-68 rating keeps data transmission protected against dirt, dust and water

e Perfect for a variety of applications, including deployable broadcast
systems, digital HD video transmission, industrial monitoring,
distributed antenna systems (DAS) and many more

* Available in multimode, single-mode and APC single-mode,

the MHC lll can be provisioned in various hermaphroditic plug

and receptacle options

" & ° @

See Chapter 6, pages 308-311, for performance specifications,
additional options, and ordering guide.

OCCFIBER.COM | 19
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OptiReel™

At OCC, we strive to devise solutions that make installations faster, easier, and more cost effective for our customers.
The OptiReel does exactly that.

Features and Applications

OptiReel cable box saves installers time

Cable reel features adjustable tension control for cable payout adjustments

Always know remaining cable length with AT-A-GLANCE decreasing cable length markings
Faster installation for multiple fiber optic cable drops

Easy cable handling and storage, and excellent protection at job sites

Auvailable in popular fiber types and up to 12-fiber cables

Can be stacked with other boxes containing data cables

Contains optimum performance fiber optic cable

OptiReel is a self-contained payout box to facilitate storage, handling and pulling of the cables. The packaging greatly reduces
set-up time for each pull. Therefore, the box is ideally suited for cable pulls through building duct systems, walls and ceilings
where multiple cables may be pulled together and many relatively short runs need to be installed.

OptiReel cable boxes can be easily stacked and staged together with other types of data cables for faster installations. The
compact boxes contain an internal reel so that cable stands do not have to be used. Cables in the boxes are marked with
decreasing length markings, so that the installer always knows the length of the remaining cable in the box.

OptiReel cable packaging is available for Optical Cable Corporation’s simplex and duplex A-Series and D-Series types of
cables, either riser-rated or plenum-rated, with 62.5/125, 50/125, and single-mode fibers.

Contact your local Optical Cable Corporation representative or distributor to order your next shipment of fiber optic cable in
the OptiReel cable box.

Specifications for OptiReel

CABLE TOTAL
GABLEKEE LENGTH (FT) WEIGHT (LES) Leh i

AX001 16" x16" x16"
AX002 16" x16" x16"
DX002 16" x16" x16"
DX004 16" x16" x16"
DX006 16" x16" x16"
DX008 16" x16" x16"
DX012 16" x16" x16"

20 | OCCFIBER.COM
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PRODUCT INFORMATION —
APPENDIX

OCC is proud to offer our customers one of the industry's broadest and most advanced fiber and copper cabling and connectivity
product offerings based on your specific application and environment. Whether you need optimum reliability for a network solution
that is rugged and tough for the battlefield; you're migrating your enterprise network from 10 to 40 to 100 Gbit/s and beyond;
challenged with 4k HD video transmission; or standardizing on 25GBase-T, 40GBase-T and Category 8; OCC's got you covered.
Contact us at 1-800-622-7711 and ask for a Sales Representative for any inquiries or assistance with finding your perfect network
solution. We're ready to assist you.

A.3 Product Information — Appendix

A3.1 Laser Ultra-Fox™ Cables and Laser Ultra-Fox™ Delay Equalized Cables
A32 Fier B er DD Ons e e e e e e e e e SRR
A3.3 Fiber Cable Configurator .............cccccccue.
A3.4 Laser Ultra Fox™ Fiber Performance............
A3.5 Ultra Fox™ Plus Fiber PerforMante i .cusrei reresiisstiransiustosbsismmnssssss
A3.6 Choosing the Right Cabling System
A3.7 Oter Cable JACKET MBUEITIAIS ... uoviininsssensnsanssssuaisinssnssssnns esssnsssssns o6 s s 65 bix i a8 S e Ko S A A s SRS s e sassasrasaasasass
A.3.8 Extended Performance Warranty .......ccooceveerereenesresieneareenneseesnnesaanens
A39 Choosing the Right Fiber Optic Enclosure
A.3.10 Choosing the Right Connector
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(Appendix 3.1) Laser Ultra-Fox™ Cables and Laser Ultra-Fox™ Delay Equalized Cables

Laser Ultra-Fox™ Cables W\

In addition to optimum performing single-mode cables, OCC offers its Laser Ultra-Fox AN
multimode fiber optic cables that deliver the best performance and longest operational
distances available. They're the ideal solution for the laser-based high-speed networks

of today and tomorrow. Laser Ultra-Fox multimode cables are optimized for use with
high-speed laser-based systems, such as Gigabit Ethernet. Laser Ultra-Fox multimode
cables are also fully compliant with all LED-based standards, making them an excellent
choice for any new installation where migration to Gigabit Ethernet is planned. These
cables have controlled differential-mode-delay and refractive-index-profiles that are
directly compatible with 850 nm VCSEL lasers, 1310 nm single-mode lasers, and LEDS.
Laser Ultra-Fox multimode cables are available in both 62.5pum and 50pm fiber types.

Laser Ultra-Fox OM3 (ALT) and OM4 (ALE) multimode cables are optimized for use with
laser-based systems, such as 10-Gigabit Ethernet. Laser Ultra-Fox ALT and ALE cables
also achieve extended distance operation with Gigabit Ethernet systems, and are fully
compatible with all 50um LED-based standards, making them the best choice for any
new installation that might require operation at 10-Gigabit speeds. Laser Ultra-Fox ALT
and ALE cables are fully compliant with TIA 568 and the applicable OM3 or OM4 SO/
IEC 11801 standards.

OCC's Laser Ultra-Fox ALT and ALE cables provide extended distance operation beyond
the IEEE 802.3z Gigabit Ethernet standard link lengths. Laser Ultra-Fox cables are fully
compatible with all 10-155 Mb/s data standards, such as Ethernet, Fast Ethernet, FDDI,
ATM, Fiber Channel, and TIA-568. Laser Ultra-Fox cables are laser-ready, eliminating the
need for expensive mode conditioning patch cords.

Laser Ultra-Fox™ Delay Equalized Cables

Optical Cable Corporation’s Laser Ultra-Fox Delay Equalized fiber optic cables offer the
unique combination of true-time-delay equalization and easy termination.

These cables are optimized for use in high-speed parallel data transmission, where
minimal time skew of data between groups of fibers is important for proper system
operation. Installations using keyboard-video-mouse (KVM) access, where the actual
computers are in a secure location separate from the KVM controls, often have
demanding time skew requirements. With Laser Ultra-Fox Delay Equalized cable, groups
of two to six fibers may be delay-equalized. Higher fiber counts can be produced in
GX-Series Subgrouping cables by using delay-equalized subunit cables.

Each individual fiber within a Laser Ultra-Fox Delay Equalized cable group is specially
selected for equal group refractive index, allowing distance accuracy down to a few
inches or less depending on overall cable length. In competing ribbon cable designs,
unequal group refractive index can change the relative propagation delay time by as
much as 0.4%.

Contact Optical Cable Corporation, and ask for more information on Laser Ultra-Fox
Delay Equalized fiber optic cables.
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(Appendix 3.2) Fiber Buffer Options

Optical Cable Corporation offers three distinct buffering
systems, each carefully engineered and manufactured to be the
best available for its respective installation/application and for
the utmost reliability of your network.

Ultra-Fox™

Our Ultra-Fox cable features 100 kpsi proof-tested fiber, a
primary coating of UV-cured acrylate material to a diameter

of 245um, and a secondary buffer to 200um. The composite
primary coating and secondary buffer may be mechanically
removed to the 125um glass diameter in one step. This is
typically done for direct termination with connectors. The
versatile buffer system permits mechanical stripping in short
lengths (about 1 cm) to remove the secondary buffer and leave
the 245pm primary coating intact. This 245um buffered fiber is,
therefore, available for splicing to similar buffered fibers from
loose-tube cables. The 245um coating may then be further
mechanically stripped to the 125um glass diameter.

Ultra-Fox™ Plus

Our Ultra-Fox Plus cable features 100 kpsi proof-tested fiber,

a primary buffer of UV-cured acrylate material to a diameter

of 500pm, and a secondary hard elastomeric buffer to 200um
diameter. This provides the best environmental and mechanical
protection, and is the preferred buffering on our military
tactical cables. This buffering system can easily be mechanically
stripped directly to the glass for termination with connectors
or for splicing.

Easy-Strip (ES) Buffer Options

Our Easy Strip options permit the easy removal of long lengths
(20-30 cm) of the 900pum buffer, leaving the 245um acrylate
coating. This is convenient when the 900pm buffer must be
removed to allow for splicing or ribbonizing.

ES2 features a 900um PVC primary buffer with a release
agent placed between the primary buffer and the 245um
acrylate coating.

.
>

0
(=]
o

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT

100 kpsi proof-tested fiber

Secondary buffer to 900pm:
strippable to 245pm,
more flexible

Primary buffer of UV-cured
acrylate to 245pm diameter

100 kpsi proof-tested fiber

Hard elastomeric secondary
buffer to 900pm: abrasion
resistant, super crush and
impact resistant

3X thicker wall: primary
buffer of UV-cured acrylate,
to 500pm diameter

100 kpsi proof-tested fiber

Secondary buffer to 900pm:
strippable to 245pm,
more flexible

Primary buffer of UV-cured
acrylate to 245pm diameter

"ES" type construction makes it

easy to strip in long lengths

20CC

C
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CABLE SERIES

[ Digit 1]

B = Breakout Cables

D = Distribution Cables

H = High-Density Cables

M = Messenger Cables

[ Digit 2]

X = Ultra-Fox

— (dash) = Ultra-Fox Plus
Standard subunit sizes: Mil-Tac 2.0 mm, PVC Riser 2.5 mm,
LSZH 2.5 mm, Plenum 2.0 mm

X = Ultra-Fox

- (dash) = Ultra-Fox Plus

D = Indoor, Z = Zip Style
C = Indoor/Outdoor, Outdoor

X = Ultra-Fox™ Figure 8

— (dash) = Ultra-Fox™ Plus Figure 8

FIBER COUNT

Must be three digits for all

cables. Hybrid Cable fiber count
will be defined as:

* one for each individual wire

Cable Part Number:

12-fiber distribution indoor/outdoor riser cable using 62.5um Ultra-Fox fiber, black jacket CST with Polyethylene jacket —

Example Part Number: DX012DWLS9KAA2
KKKKKKKKKKKKKK

T

B~y pandelln o o o
Colyuretnhane

D Indoor/Outdoor PVC

N

UNREINFORCED JACKET MATERIAL

“ Polyethylene

BUFFER SIZE

“ Flame-Retardant Low-Smoke

“ Flexible Fluoropolymer

z Zero-Halogen Low-Smoke
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i FIBER TYPE AND PERFORMANCE QOUTER JACKET COLOR

Laser Ultra-Fox Fiber Performance 10-Gigabit Aqua |

Standard Cable Colors
Black = All Riser Cables, except
AX-Series Assembly Cables
Black = Military Cables
Black = Outdoor Cables and
Zero-Halogen
10 Giga Aqua = A-Series, D-Series
Riser, Plenum, and
ILA with 50pm
10 Gig Fiber
Orange = A-Series, Riser, Plenum,
and ILA with MM fibers

Yellow = A-Series, Riser, Plenum and
ILA with single-mode fibers

Light Blue Aqua '

9¢ /125 bend insensitive, single-mode, G.657.A2

Ultra-Fox Plus Fiber Performance

 WLS  62.5/125 standard ' Violet

AST  50/125/500 |

50/125 (300 meter 10-GbE)

9/125/500" low water peak single-mode

! Typical mode field diameter at 1310nm = um . REINFORCEMENTS

(Note: Not required for certain cables, including
non-reinforced riser and plenum rated cables.)

A2 } CST with Polyethylene Jacket

RATING Dielectric Messenger, 4.0mm messenger

CODE | RATING NAME = DESCRIPTION
Interlocked Aluminum Armor with PVC outer jacket

" Meets the requirements of IEC Standards
- 60332-3-24, 61034-2 and 60754-2

16 ‘ Interlocked Aluminum Armor with Indoor/Outdoor

Plenum Meets the requirements of ANSI/NFPA 262 Fluoropolymer Plenum outer jacket

S MSHA  Meets the requirements of Part 7 Subpart K of
Title 30 Code CFR Signal Cables and approved
by MSHA
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3 (Appendix 3.4) Laser Ultra-Fox™ Fiber Performance

Min. Laser Min. OFL
EMB LED
Bandwidth* | Bandwidth**

(MHz-km)

Gigabit 10-Gigabit Max. Cabled
Ethernet Ethernet Attenuation
Distance (m) Distance (m) (dB/km)

Industry Standard Core/Cladding Numeric Wavelength
Designation Diameter (pm) Aperture (nm)}

Fiber Code’

. OMi+
ISO/IEC 11801

62.5/125 0.275 850/1310 500/1000 33/300" 35/1.5 385/500 200/500

Extended Length
Laser Grade OM2+
Bend Insensitive
ISO/IEC 11801
Laser Optimized OM3
ALT Bend Insensitive 50/125 0.20 850/1310 1000/600 300/300° 3.01.0° 2000/500 1500/500

ISO/IEC 11801

Laser Optimized OM4
ALE Bend Insensitive 50/125 0.20 850/1310 1040/600 550'/300"2 3.0/1.0° 4700/500 3500/500
ISO/IEC 11801

Low Water Peak
SLX Single-Mode 94/125 — 1310/1550 5 km* 10 km® 0.5/0.5 —_ —_
ITU-T G.652.D

50/125 020  850/1310 750/600 150/300%  3.0/1.0°  950/500  700/500

Bend Insensitive
Low Water Peak
SLA Single-Mode 96125 — 1310/1550 5 km* 10 km® 0.5/0.5 — —
ITU-T G.657.A1 and
ITU-T G.652.D

Bend Insensitive
Low Water Peak
SLB Single-Mode 96/125 —_ 1310/1550 5 km* 10 km® 0.5/0.5 — —
ITU-T G.657.A2 and
ITU-T G.652.D

Bend Insensitive
Low Water Peak
SLC Single-Mode 94/125 — 1310/1550 5 km* 10 km?® 0.5/0.5 — —
ITU-T G.657.B3 and
ITU-T G.652.D

*  Minimum Laser Effective Modal Bandwidth (EMB)

For backward compatibility to LED based systems, overfilled launch (OFL)

" 1310 nm CWDM lasers (10GBASE-LX4)

" Reach assuming 3.0 dB maximum cabled attenuation at 850 nm and 1.3 dB total connection and splice loss

2 Supports 220 meter 10GBASE-LRM distance, or 300 meter 10GBASE-LRM distance with 300 meter capable equipment

3 3.5/1.5 dB/km maximum attenuation applies for DX-Series cables greater than 36 fibers, and for all DX-Series cables with armor
(corrugated steel tape or interlocked armor) or any other secondary outer jacketing

* 10 km for 1310 nm 1000BASE-LX10, and 5 km for 1310 nm 1000BASE-LX
5 10 km for 1310 nm 10GBASE-LR, and 40 km for 1550 nm 10GBASE-ER
4 Typical Mode Field Diameter at 1310 nm

7 Fiber Codes are available for composite cables containing a wide variety of mixed fiber types within the same cable.
Call OCC Customer Service for the Fiber Code for your composite cable configuration.
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(Appendix 3.5) Ultra-Fox™ Plus Fiber Performance

20CC
c

APPENDIX

2 . . " Min. Laser Min. OFL
Fiber Coda’ Industry Standard Core/Cladding Numeric Wavelength E‘-;?;.'gab"t 12£Figab’t ﬁax' Cab}ed EMB LED
A Designation Diameter (pm) Aperture {nm) Dist ernr_-t ) Di t\o_rnr_»tt ) t;;g:.;atl:n Bandwidth* Bandwidth**
istance (m istance (m (! /Km) (MHz-km] [MHZ'kﬂ'I}
Laser Grade OM1
A
WLS ISO/IEC 11801 62.5/125 0.275 850/1310 300/600 33/300 3.5/1.5 220/500 200/500
Laser Grade OM2 y
A
ALS |SO/IEC 11801 50/125 0.20 850/1310 600/600 82/300: 3.5/15 510/500 500/500
ALT Easer Optimized OMSS S co o6 020  850/1310 1000/600  300/300A' 3515  2000/500  1500/500
ISO/IEC 11801
ALE "‘“ng j’;'(’;"ff:o?w 50/125 0.20 850/1310 1040/600 550/300A 35/1.5  4700/500  3500/500
Low Water Peak
SLS Single-Mode 92/125 — 1310/1550 5 km? 10 km?* 0.5/0.5 _ _
ITU-T G.652.D*
Bend Insensitive
Low Water Peak
SLA Single-Mode 92/125 — 1310/1550 5 km? 10 km?* 0.5/0.5 —_ —_
ITU-T G.657.A1 and
ITU-T G.652.D

*  Minimum Laser Effective Modal Bandwidth (EMB)

A 1310nm CWDM lasers (10GBASE-LX4)

For backward compatibility to LED-based systems, overfilled launch (OFL)

" Supports 220-meter 1T0GBASE-LRM distance or 300-meter 10 GBASE-LRM distance with 300-meter-capable equipment

?  Typical Mode Field Diameter at 1310nm = 9 microns

3 10km for 1310nm 1000BASE-LX10 and 5km for 1310nm 1000BASE-LX

* 10km for 1310 10GBASE-LR and 40km for 1550nm 10GBASE-ER

5 Fiber Codes are available for composite cables containing a wide variety of mixed fiber types within the same cable.
Call OCC Customer Service for the Fiber Code for your composite cable configuration.

¢ For certain specialty applications SLS fiber may be ITU-T G.652.A

Other Fiber Types Available Upon Request

OCC continues to offer the widest variety of standard off-the-shelf and nonstandard fiber types to meet the customer’s special system
requirements. If your system design demands a fiber type not included on these two pages, call OCC to see if your needs can be met

with one of the many fiber types available. The following fiber types

Description |

Fiber Type
CST/DBX 100/140 Core/Cladding
FST 200/230 Core/Cladding
Mil-PRF-49291 Single-Mode and Multimode

Radiation Hardened
200kpsi Proof Strength

Wide band multimode fiber

Single-Mode and Multimode

Single-Mode and Multimode

Wide band 50pm NextGen Fiber

are examples of some of the specialty fibers available from OCC.

Uses
Large core fiber used in low data rate industrial applications
Large core fiber used in low data rate industrial applications
Military qualified fiber for specific contract QPL
Commercial and Mil grades available

Many fiber types are available with a 200kpsi proof strength for
demanding applications

CWDM ethernet 40-400 gigabit
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- ) (Appendix 3.6) Choosing the Right Cabling System

What Is the Best Structured Cabling System for My Application?
CATEGORY 5E COPPER

For general purpose use in office, residential, and commercial spaces
Support for systems up to 1000 Mbps (1000BASE-T)
Support for Power over Ethernet (PoE) and PoE+; PoE provides low voltage power, up to 15.4 Watts DC;
PoE+ provides DC power up to 30 Watts
* Support for Voice over Internet Protocol (VOIP); VOIP provides voice communications using
standard IEEE 802.3 Internet data packets
* Optical Cable Corporation products for Category 5e systems:
* OCC Category 5e UTP copper cables
¢ QOCC patch panels, multiuser outlet modules, consolidation points, and cross-connects
e OCC Telco (25-pair) unshielded panels and pre-terminated cable assemblies
* OCC outlet jacks, keystone and bezel mounting configurations
e OCC modular cords (quality products made in North America)
e (OCC patch cord test adapters

CATEGORY 6 COPPER

Ideal for office/commercial, colleges and universities, healthcare, and manufacturing/industrial installations
e Support for 10/100/1000/10,000 Mbps applications; UTP Cat 6 systems support T0GBASE-T to 55m
* Enhanced support for PoE and PoE+
* Support for VOIP and networked video and camera systems
Available in unshielded (UTP) and screened (F/UTP)
¢ Unshielded systems best for general office, campus locations, and commercial spaces
* Screened systems provide shielding against EMI/RF for manufacturing/industrial, banking, government, and healthcare
Suitable for data center applications
* Optical Cable Corporation products for Category 6 systems:
e OCC Category 6 UTP and F/UTP copper cables
* OCC patch panels, multiuser outlet modules, consolidation points, and cross-connects, both UTP and screened
* OCC quadbox UTP and screened patch panels and pre-terminated cable assemblies
* OCC outlet jacks, keystone (UTP and STP) and bezel (UTP) mounting configurations
e OCC modular cords, UTP and F/UTP (made in USA 100% performance tested)
e (OCC patch cord test adapters

CATEGORY 6A COPPER

Recommended for 10 Gigabit applications, such as data centers and |IEEE 802.11AC wireless access points
Recommended for long term infrastructure investment security

Support for 10/100/1000/10,000 Mbps applications; best choice for 10GBASE-T to 100m

Best choice for PoE+ and four-pair power (50W); lowest temperature rise

Enhanced support of networked video and camera systems

Available in unshielded (UTP) and shielded (F/UTP)

* Unshielded systems for general office/commercial, campus infrastructure, and manufacturing
* Shielded systems for data centers, with enhanced 10GBASE-T and future protocol support

e QOptical Cable Corporation products for Category 6A systems:

e OCC Category 6A UTP, F/UTP copper cables

* OCC patch panels, UTP and shielded

* OCC Quadbox UTP and shielded patch panels and pre-terminated cable assemblies

* OCC outlet jacks, keystone (UTP and STP) and bezel (UTP) mounting configurations

e (OCC Cat 6A patch cords (100% performance tested)

* OCC patch cord test adapters

"« o & 8 @
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(Appendix 3.6) Choosing the Right Cabling System C

Ethernet Application and Distance Over OCC Fiber Optic Cabling

OCC consistently outperforms IEEE maximum supportable distances.

MULTIMODE SINGLE-MODE

850nm LO 2000MHz  850nm LO 4700MHz
50/125pm (OM3) 50/125pm (OM4)

NOMINAL

APPLICATION smlsgino wav;::ﬂr;aam 850 1300 850 1300 1310 1550
100BASE-FX 802.3u 2000 2000 2000 2000
300 600 1000
1000BASE-SX 802.3z 275 550 800 1040
600 600 600
1000BASE-LX 802.3z 550 550 550 600 5000
10GBASE-SR 802.3ae 33 82 300 550
’ 400
300 300 300
10GBASE-LRM 802.3a 300
BBl supportable 220 220 220
10GBASE-LR 802.3ae | Distance 10km
(meters)
10GBASE-ER 802.3ae | | 40km
40GBASE-SR4 802.3ba 100m 150m
40GBASE-LR4 802.3ba 10km
40GBASE-FR 802.3bg 2km
100GBASE-SR10 802.3ba 100m | 150m
100GBASE-LR4 802.3ba 10km
100GBASE-ER4 802.3ba 40km

M = OCC Supportable Distance
W = |[EEE 802.3

Ethernet Application and Distance Over Copper Cabling

APPLICATION IEEE STANDARD | CAT3 (16MHz) | CAT5e (100MHz) | CAT6 (250MHz) | CAT6A (500MHz) CATE (2000MHz)

10BASE-T 802.3i 100m 100m 100m 100m 100m

100BASE-TX 802.3u 100m 100m 100m 100m
1000BASE-T 802.3ab 100m 100m 100m 100m
10GBASE-T 802.3an 55m* 100m 100m
40GBASE-T 802.3bq 30m

*TSB-155-A "Guidelines for the Assessment and Mitigation of Installed Category 6 Cabling to Support 10GBASE-T"
10GBASE-T should operate over channel lengths of up to 37 meters of category 6 cabling, and should operate over channel lengths between 37 and 55 meters of category 6
cabling depending on the alien crosstalk environment. Channel lengths over 55 meters may require mitigation.
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o (Appendix 3.7) Outer Cable Jacket Materials

The table below is provided as a general reference guide for the properties and typical applications for the common jacket materials used in
certain OCC fiber optic cable products. Please refer to the Product Specifications sections within this catalog for the various cable types and
fiber counts available with the various jacket materials, or call OCC Sales to discuss your specific application requirements.

Cable Jacket Material Reference Guide
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(Appendix 3.8) Extended Performance Warranty c

Extended Performance Warranty

Guaranteed Headroom Margin

Network integrity is an essential component of a modern building infrastructure. Increasingly, greater emphasis is being placed on
Datacom components and systems that provide both exceptional performance and reliability. OCC recognizes the importance of
a dependable structured communications system, and is committed to providing cabling and connectivity solutions that exceed
industry standards. By purchasing OCC products, our customers can be assured that they are getting components that are fully
warranted by OCC according to the applicable warranty statement.

Extended Performance 25-Year Channel/Link Guaranteed Headroom Limited Warranty

OCC offers an extended system performance warranty with guaranteed headroom margin to assure installation confidence

and dependability. The OCC MDIS Extended Performance 25-Year Channel/Link Limited Warranty certifies that all OCC passive
connecting hardware, fiber optic cable and copper cable that have been installed by an MDIS Installer will support all applications
designed for data transmission over Fiber Optic, Category 5e, Category 6, or Category 6A as applicable. These components will
perform to the applicable channel and permanent link specifications of ANSI/TIA-568-C.2 Clause é and ISO/IEC 11801 for passive
cabling channels. Additionally, OCC provides a guaranteed headroom margin for OCC Category 5e, Category 6 and Category
6A end-to-end solutions (see guaranteed headroom margin tables on page 2). Permanent links comprised of OCC cable and

connecting hardware are automatically covered by the Extended Performance 25-year Channel Warranty when OCC patch cords are

used as part of the channel.

The Extended Performance 25-Year Link Limited Warranty is also applicable to direct attach links utilizing OCC field terminable
plugs and tested in a modified permanent link configuration using the appropriate OCC field plug test adapter for the performance
category of the link under test. They shall be free from defects in material and workmanship for at least 25 years from the date of

purchase. A warranty application and additional required project documentation must be received and recorded by OCC prior to

certificate issuance.

SYSTEM DESCRIPTION CONNECTOR PATCH CORD PATCH PANEL CABLE
OCC 24/48-Port,
Cat6A UTP Category6A | OCCKea =~ OCCPCOAU Flat or Angled 19G Enbanced
Cat6A UTP ; Category 6A UTP Cable
OCCeC6500 = UTP 10G System UTP Jack Panels with
Patch Cords (OCC-UbA4)
K6A Jacks
CatbA F/UTP Category 6A OCC K6AS OCC PC6AS C::([:Ct zfﬁﬁ-l::;t’ 10G Enhanced
shielded Shielded CatbA Shielded 2 9 Category 6A F/UTP Cable
OCCeCS6500 Panels with
10G system Jack Patch Cords (OCC-FTP6A4)
K6A Jacks
Bt Category 6 occ OCC PCSIX OFff sz:f":‘?‘ Enhanced
OCC'aC6300 High Performance KMJA6 Cat6 UTP Catéoﬂo-gcei Category 6 UTP Cable
UTP System UTP Jack Patch Cords . Panels B (OCC-Ub4H)
OCC 24/48-Port,
Caté Category 6 KMJA6 OCca(tjéplf'?Fl’x Flat or Angled Category 6 UTP Cable
OCCeC6000 = Standard System UTP Jack Caté 110-Style (OCC-UE&4)
Patch Cords
Panels
OCC 24/48-Port,
Cat5e Category Se KI\EI)J(;%E %C;SSE%STEPB Flat or Angled Category 5e UTP Cable
OCCeC5000 UTP System UTP Jack PatehiCaiils Cat5e 110-Style (OCC-U5E4)

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, A

Panels
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Guaranteed Headroom Margin

OCC+CS6500 OCCCé500

CatbA Solutions
10GBASE-T Ethernet

CATEGORY 6A CAT 6A CAT 6A CAT 6A CAT 6A
SHIELDED SHIELDED UTP UTP
(TYPICAL) (MIN. MARGIN) (TYPICAL) (MIN. MARGIN)

Future 2.5/5GBASE-T Ethernet

insertion Loss 1% % % % 1000BASE-T Gigabit Ethernet
AT 2 4 6 4 POE, POE+, POE++

PSNEXT 10 5 8 5 HDBASET IEEE P1911

ACR 1 7 8 7

PSACR 12 8 10 8

ACR-F (ELFEXT) 8 5 5 4

PSACR-F (PSELFEXT) 8 6 6 5

RE 4 3 7 4

PSANEXT 15 10 1 1

PSAACR-F 15 10 2 2

OCC=C6000 OCC=Cé6300

Caté Solutions

CATEGORY 6 CAT 6 CAT 6 CAT 6 CAT &
STANDARD STANDARD HI-PERF HI-PERF
(TYPICAL) (MIN. MARGIN) (TYPICAL) (MIN. MARGIN) Future 2.5/5GBASE-T Ethernet
: 5 1000BASE-T Gigabit Ethernet
. Insertion Loss 1% 5% 12% 8% POE, POE+, POE++
NEXT 6 4 8 6 HDBASET IEEE P1911
PSNEXT 7 5 8 7
ACR 8 6 9 7
PSACR 8 7 9 8
ACR-F (ELFEXT) 10 8 14 10
PSACR-F (PSELFEXT) 12 2 14 12
RL 4 3 5 5
OCC+C5000
S E SR CAT Se Cat5e Solutions
(TYPICAL) (MIN. MARGIN)
* 1000BASE-T Gigabit Ethernet
Insertion Loss 13% 10% e POE, POE+, POE++
NEXT 10 9
PSNEXT 1 10
ACR 12 1"
PSACR 12 12
ACR-F (ELFEXT) 17 12
PSACR-F (PSELFEXT) 18 13
RL 9 6
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Guaranteed Headroom Margin

Consolidation Point

{Optional) wgﬁ::r:a
g o 9Ft Work Area
o == Cord
Horizontal Cable (246Ft) Horizontal Cable (49Ft)

11213111 3

Patch Panel-1 o

|~ Hees bobnas oconn boogos |

9Ft Equipment Cord o
Patch Panel-2 e

€ Work area cord
€D Outlet jack

€D Consolidation cable
@) Consolidation Point
@ Horizontal cable

[~Eianes Boop0g bogons bopgog |

14Ft Patch Cord °

@ Fatch panel
@D Patch cord
o Patch panel
@ Equipment cord
4-connector channel test configuration
0
-10
20 //
w—| imit (dB)
g. -40 1 Pair 1,2
w—Pair 3,6
Pair 4,5
50 v "
—Palr 7,8
-60
-70
80 J
1] 100 200 300 400 500 600 700 800 200

FREQUENCY (MHz)

OCC CatbA Shielded Channel: Typical PSACR-F performance

ETAILED ¢

C

Five Things to
Consider:

Know your contractor
Ensure error-free work with
trained MDIS technicians
Ensure a quality installation
with quality products

Require a 25-year warranty for
additional network protection
and coverage

Request system testing results
to ensure cabling system is
properly functioning

CERTIFIED INSTALLER
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3 (Appendix 3.9) Choosing the Right Fiber Optic Enclosure

Choosing the Right Fiber Optic Enclosure

So much effort goes into choosing the right fiber cable for the job. Did | choose the right construction? Am | using the right jacket
material? But just as important is understanding the requirements at both ends of the cable. The right enclosure to use depends on
a number of factors:

How will | mount the fiber enclosure?

What is the environment in which | am mounting the enclosure?
How am | terminating the fiber in the enclosure?
Do | have to re-enter the enclosure in the future?

These and other questions demand a clearly thought out design before the cable and enclosures are chosen and installed.
OCC provides a complete solution, allowing the user to contact and utilize a single source for their entire cabling infrastructure.
Whether it's a data center or an oil platform, OCC has the right enclosure for any environment.

OCC offers a suite of fiber enclosure product families designed to support fiber terminations in
any environment. Fiber enclosures can be broken down into the following product families:

* RTC/RTS Rackmount Fiber Enclosures: These products were recently redesigned based
upon input from engineers and installers with a wealth of experience in working with fiber.
The enclosures are designed to support direct terminations, splicing and plug-and-play
applications. They are constructed of rugged, 16-gauge steel, which allows them to be installed
in unprotected environments, but many can be found in the data center environment as well.
While the RTC enclosure is a fixed shelf, the RTS enclosure contains a sliding and removable
inner shelf within the enclosure for a more flexible and convenient work surface.

RTC/RTS Enclosures

¢ WTC Wallmount Fiber Enclosures: OCC's rugged wallmount enclosures have long been an
industry leader in housing fiber terminations in most any environment. The WTC enclosure
is manufactured of 16-gauge, powder-coat, painted steel, making it scratch resistant and
generally impervious to everyday damage. These enclosures can accommodate direct
terminations, splicing, and plug-and-play applications.

* Procyon Enclosures: The Procyon high-density enclosures are a plug-and-play system
primarily designed for the data center and enterprise networks. These enclosures provide high-
density connectivity accommodating 144 LCs or 48 MTPs (1,152 fibers) in one RU. The Procyon
system provides a clear migration path from 10 to 40 and 100 Gigibits/sec speeds required for
today’s high-bandwidth networks. The plug-and-play cassettes provide a seamless, low-loss
transition within the enclosure.

WTC Wallmount Fiber Enclosure

* Procyon Blade Enclosures: As the need for high-density cable management in splice-centric
applications grows, the Procyon Blade system provides a well managed connectivity solution.
The core of the Procyon Blade system is the in-line splice module that houses a simple,
organized splice centric work space that provides distinct separation of fiber subgroups within
the enclosure. The Procyon blade is ideal for campus-type applications, such as where large
quantities of fiber support multiple network applications between buildings. A single enclosure
provides an organized structure to store slack cable, splice individual fibers, and take care of
patching requirements. Once installed, the user still maintains a structured system for quick
and easy adds, moves and changes.

Procyen Enclosures

* Uncontrolled Environment Enclosures: Whether it's the factory floor, a mining facility or
an outdoor application, OCC offers a suite of enclosures for a wide variety of environments.
Din Rail enclosures accommodate both copper and fiber optic connectivity and are used, for
example, in today’s highly connected factory floor. NEMA 3 & 4X rated enclosures seal sensitive
fiber terminations from rain and dirt. Many of these products can be custom configured for our
customer's specific requirements and applications. The Fibreguard closures are a re-enterable
splice closure that requires no special tools. They are tested in accordance with Telcordia
GR-771 CORE.

Contact OCC for assistance selecting the enclosure that best meets your networking requirements. DIN Rail Enclosures
Call 1-800-622-7711 and ask for a Sales Representative. We're ready to assist you.
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(Appendix 3.10) Choosing the Right Connector C

What You Need to Know about Selecting the Right Connector

Connectors used in Harsh Environments (HE) are not the same products used for other fiber
applications, such as data centers or other controlled environments. OCC can recommend

various connectors based upon the specifics of your application. These could include a wide
variety of connectors, from a commercial discrete connector on a ruggedized cable, to a multifiber
ruggedized circular connector to withstand extreme environments. Our wide range of connectors
ensure that OCC can provide your ideal solution based on your specific environment, application,
and requirements.

All fiber optic connectors used in harsh environments share one common trait: they need to be
kept free of debris and humidity in order to function properly. A dirty ceramic ferrule on the tip of a
fiber optic connector can attenuate optical transmission, and can even affect the mating connector
with the same dirt and debris. Because of this, when commercial connectors are used, they are
often placed within closed enclosures for protection from contamination. Once opened for service,
the connectors generally are once again exposed to contamination. A commercial connector,
however, may be used with a harsh environment cable, especially when transitioning from one
environment to another.

Harsh environment connectors provide three fundamental capabilities that non-harsh environment
connectors do not:

1. TRANSITION BETWEEN CONTROLLED AND UNCONTROLLED ENVIRONMENTS
HE receptacles typically provide the transition between controlled and uncontrolled
environments. They also provide the transition from simplex or duplex fiber link (fiber optic
pigtails) to a multi-channel connector. Depending on the application, the sealing style of
receptacle and how it is installed will generally dictate the type and family of connectors to
be used in the application.

2. MULTIPLE CHANNEL EFFICIENCY-PAIR GAIN
HE plugs and receptacles typically provide the cost advantage of combining multiple fibers
into one cable sheath, thus one mated plug and receptacle. At present, OCC HE connector
channels range from 2- to 48-fibers (and expanding).

3. ABILITY TO RESIST ENVIRONMENTAL, MECHANICAL AND HUMAN-INDUCED STRESS
HE connectors are designed to endure extreme thermal and mechanical excursion (e.g. vibration, shock, crush, impact and human
ergonomic mishaps, fiber pull, mating misalignment, durability, concrete drop). All families of OCC connectors meet various
degrees of HE endurance, from temperature and humidity extremes, pressure differentials, high pulling forces on the cables, drops,
roll-overs by vehicles, and overall abuse based on the specific application and installation.

HE Plug and Receptacle Assemblies

HE applications typically involve linking two communication systems together or a remote system to a central communication shelter. HE
assemblies are generally defined as "Plug to Plug” with a length of cable in between. They generally mate to panel-mounted receptacles
that reduce the multi-channel cable into simplex or duplex connector pigtails, or are available "blunt” (unterminated when delivered).

While HE Plugs generally reside outdoors and are subject to the most stress, the receptacles, which are typically wall or enclosure
mounted, see similar stresses. Criteria for plug and receptacle selection include:

*  What type of duty cycle will the plug/receptacle experience? Semi-permanently mated or daily mating and un-mating to the receptacles?

e Will dust cover placement be rigorously practiced on all receptacles when not sealed by a mating plug?

* Does the receptacle need to maintain sealing if the dust cover is not used (e.g. “open face")?

* Are there any emergency breakaway requirements for the mated pairs?

* Isthere any EMI or other grounding required for the receptacle mounted to a wall/enclosure?

e Will the receptacle be mounted from inside to out or from the outside in? Note that internal jam nut receptacles are mounted from the
outside in and external jam receptacles mounted from the inside to the outside. Flange-mount receptacles can be mounted either way,
but mounting the flange mount from the outside to inside typically improves sealing performance with the gasket.

DETAILED SPEC ) 5 OCCFIBER.COM | 35
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9 (Appendix 3.10) Choosing the Right Connector

HE Hybrid" Plug/Receptacle Applications

Many applications are trending toward remote power in combination with fiber channels to support remote communication
or sensors. As active optical components reduce in cost, remote communication is benefiting from higher throughput, longer
distance and reduced system latency. Hybrid HE applications require special configurations and connector systems that are
capable of gender selection. Gender selection is necessary to maintain a “dead front” condition (insulating from electrical
shock) from the source to the load. Grounding is also a major consideration in systems over 50 volts. OCC manufactures
several hybrid capable connector systems to accommodate many of these requirements. Some considerations would include:

What is the maximum power (volt-amps) being transmitted to the remote system?

What is the maximum distance from the source (line side) to the load side of the application?
What is the voltage requirement for the line side device?

What is the type of current (i.e. AC, DC)?

How many fiber optic links or channels (one channel = 2 fibers)?

* What type of fiber (50/125um OM3, 50/125um OM4, 62.5/125um, 9/125um)?

Will the system require one length, or does it need to expand by adding lengths of cable harness?
Are agency certifications (UL/CSA) required?

* o o 8 9

*Hybrid - Fiber and Copper Combined

Other Considerations

Understanding the criteria above as it relates to a specific application allows the designer to better choose the correct HE
or commercial connector product. Therefore, the specifics of the environmental and mechanical requirements should be
discussed with OCC engineers to best define this selection. Other concerns related to application are listed below.

Is the cable installation static (fixed in place) or dynamic (tactical or reeled and retrieved)?

What are the worst anticipated temperature extremes for survivability?

(including during the deployment or installation period)

Specific sealing requirements in terms of pressures.

Are there chemical or caustic contaminations that are of concern?

Is connector weight a specific concern due to the application?

Fiber Counts: the cable construction itself — is it already defined in terms of fiber counts, any copper conductors,

any special shielding or metallic jacketing/braids, double jackets or rodent protection layers?

e |sthe cable length (plug-to-plug) set or variable? Would it be desirable to be able to easily daisy chain assemblies
(for instance, mobile systems where the point-to-point distances can vary)?

* Difficult locations (under obstacles), or tightly-spaced due to a large number of connectors entering a cabinet or shelter
(must have knuckle room to properly mate).

* Once mated, is it desirable to have an added locking feature to preclude unplanned decoupling?

Are there existing connector types that need to inter-mate with this new or replacement cable assembly?

Are any agency or military certifications required for the application (Mil-Spec, MSHA or others)?

. & ° @

Summary

Though the implementation for HE Fiber Optic and Hybrid cable harnesses may seem challenging, the goal remains the same
as with standard fiber optic links; linking up two fibers to establish link communication. In the case of HE, the link is typically

in a nasty environment. Simply contact OCC representatives and we'll gladly guide you through any issues or questions
necessary to provide the right solution for your application.
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FIBER OPTIC CABLE —
ENTERPRISE

Capacity, speed, scalability, security and network future-proofing are focal considerations as enterprise network
infrastructures and data centers adapt and respond to the fierce exponential growth of high-bandwidth

data applications, and the inevitable move from 10/40/ to 100G to best serve customers and staff. Large
organizations are really a collection of individual units that provide different functions with the goal of achieving
a larger, unified purpose. As a result, an organization’s networks are often comprised of a range of equipment,
often produced by a variety of vendors across a broad campus or remote locations.

OCC produces a wide range of solutions that allow your company to communicate as one. Our hardware,
cables, and connectors bring disparate and distant systems into alignment so that your enterprise can
function seamlessly.

As a global integrator of enterprise systems, we can help you get the most out of your communication network,
whether you are a mature business or a new facility building from the ground up. Our products make enterprise
systems work. Our people make it happen.

I
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INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1a) A-Series Assembly — Riser, Plenum and LSZH IEC Rated Cables

Duplex Zipcord

* Resilient and flexible for jumpers, patch cords, and pigtails

e Suitable for general-purpose indoor use, such as routing connections
in patching systems

® Short "patch cord” cables ideal for links between electronic equipment
and main fiber optic cables

* Flame-retardant for indoor installations

e Compatible with all standard fiber optic connectors designed for small
form-factor simplex and duplex connectors, such as MT-RJ and LC connectors

e High-performance tight-buffered coating on each optical fiber for
environmental and mechanical protection

e Custom jacket colors are available to match connectors

* Private labeling on the cable outer jacket is also available

e 1 (simplex) and 2 (duplex) fibers available

* Available with bend-tolerant single-mode and multimode fibers

® Zero-halogen cables (Z jacket) meet the requirements of IEC 60754-2

e “N" jacket riser rated cable is flexible for use where it is desirable for cables
to hang neatly

L'V

)

Applicable Standards

OCC tight-buffered fiber optic assembly
cables meet or exceed the functional
requirements of the following standards:

e |CEA-5-83-596

e TIA-598

* GR-409-CORE ISSUE 2

e TIA-568

e |EC 60754-2, IEC 60332-3-24, and

IEC 61034 for Z-jacket only

Mechanical and Environmental Performance — A-Series Data 2.9mm

RISER
Jacket type N
-40°C to +85°C

-40°C to +85°C

Operating temperature
Storage temperature
Flame retardancy Riser*

750 N/cm

‘ Installation temperature (cable temp.) ‘ -10°C to +60°C ‘
‘ Crush resistance (TIA-455-41) ‘ ‘

Flex resistance (TIA-455-104) 7,500 cycles

PLENUM

S

ZERO HALOGEN
T
0°C to +70°C ‘ -40°C to +70°C ‘
-40°C to +85°C ‘ -40°C to +70°C ‘
oCwrwC | ocwsvc |
500 N/cm ‘750#‘

| |

2,000 cycles 2,000 cycles

*UL listed type OFNR (UL 1666) and FT4 (CSA C22.2 No. 232) **UL Listed Type OFNP (ANSI/NFPA 262) and FTé (CSA C22.2 No. 232)

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT INele(edI:]=:Xe(e]\Y iK1



INDOOR CABLES (DATA CENTER AND ASSEMBLY)

3 (4.1a) A-Series Assembly — Riser, Plenum and LSZH IEC Rated Cables

Cable Characteristics:
A-Series Assembly Riser Rated Cables — 2.9mm (N)

TENSILE LOAD MINIMUM BEND RADIUS
R DIAMETER WEIGHT
MMUED) KG/KM (LBS/1,0000 | \sTALLATION N (LBS) OPERATIONAL N (LBS) INSE?JI-IEN;ON LONG-TERM CM (IN)
1 2.9 (0.11) 8 (5) 500 (110) 300 (70) 5.0(2.0) 3.0(1.2)
2 2.9x5.8(0.11 x0.23) 16 (11) 1,000 (220) 500 (110) 5.0 (2.0) 3.0(1.2)

A-Series Assembly Plenum Rated Cables — 2.9mm (S)

TENSILE LOAD MINIMUM BEND RADIUS
DIAMETER WEIGHT
FIBER COUNT .
E1EI(RY KG/KM (LBS/1,000 | |\\cTa|| ATION N (LBS) OPERATIONAL N (LBS) 'NSE’?V'I'L(N)'ON LONG-TERM CM (IN)
1 2.9(0.11) 9 (6) 500 (110) 300 (70) 5.0(2.0) 3.0(1.2)
.9x5.8(0.11 x 0. d 0. 0.
2 2.9x5.8(0.11 x0.23) 18 (12) 1,000 (220) 500 (110) 5.0 (2.0) 3.0(1.2)

A-Series Assembly LSZH IEC Rated Cables — 2.9mm (2)

TENSILE LOAD MINIMUM BEND RADIUS
DIAMETER WEIGHT
FIBER COUNT .
MEL(RD KG/KM (LBS/1,000 |\\cTal| ATION N (LBS) OPERATIONAL N (LBS) 'NSE‘JI"EN)'ON LONG-TERM CM (IN)
1 2.9(0.11) 8 (5) 500 (110) 300 (70) 5.0 (2.0) 3.0(1.2)
2 2.9x5.8(0.11 x0.23) 16 (11) 1,000 (220) 500 (110) 5.0 (2.0) 3.0(1.2)

Ordering Information

Digit No: - - -

1 Assembly Series = A
2 Diameter: 2.9mm = X
3-5 Fiber count: Simplex = 001; Duplex = 002
6 Jacket type:
Flexible PVC = N
Plenum =S
Flame-Retardant Zero-Halogen = Z
7-9 Fiber type: (see Laser Ultra-Fox Fiber Performance Table, pg. 116)

10 Laser Ultra-Fox fiber with 900pm tight-buffer = 9
Laser Ultra-Fox fiber with 900pm ES2 (Easy Strip) = 2
11 Jacket color:

62.5um multimode (WLS, WLX) — Orange = O
50pum multimode (ALS, ALX) — Orange = O
50pum 10 Gigabit (ALT, ALE) - Aqua = Q
Single-mode (SLX, SLA) - Yellow =Y
12 Rating: Riser = R; Plenum = P; Flame-Retardant Zero-Halogen = E

Example: 2-fiber (duplex) 2.9mm assembly cable using OM3 50pm laser optimized Ultra-Fox, riser rated aqua jacket

w0 1 ocereer.com |
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(4.1b) A-Series Micro-Assembly — Riser, Plenum and LSZH Cables (2.0mm) C

Simplex

Resilient and flexible for jumpers, patch cords, and pigtails
Suitable for general-purpose indoor use, such as routing connections in patching systems
Short “patch cord” cables ideal for links between electronic equipment and main

fiber optic cables

Flame-retardant for indoor installations
Compeatible with all standard fiber optic connectors designed for small
form-factor simplex and duplex connectors, such as MT-RJ and LC connectors
High-performance tight-buffered coating on each optical fiber for environmental

and mechanical protection

Duplex Zipcord

Custom jacket colors are available to match connectors; private labeling on the

cable outer jacket is also available

1 (simplex) and 2 (duplex) fibers available
Micro-assembly cables available in 2.0 or 1.6mm diameters

Available with bend-insensitive single-mode and multimode fiber

Zero-halogen cables (Z jacket) meet the requirements of IEC 60754-2

Mechanical and Environmental Performance — Micro-Assembly Data 2.0mm

RISER PLENUM ZERO HALOGEN
Jacket type D S z
Operating temperature -40°C to +85°C 0°C to 70°C -40°C to +70°C
Storage temperature -55°C to +85°C -40°C to 85°C -40°C to +70°C
Installation temperature (cable temp.) -10°C to +60°C 0°C to 60°C 0°C to +60°C
Flame retardancy Riser* Plenum** —
Crush resistance (TIA-455-41) 500 N/cm 500 N/cm 500 N/cm
Flex resistance (TIA-455-104) 2,000 cycles 1,000 cycles 1,000 cycles

*UL listed type OFNR (UL 1666) and FT4 (CSA C22.2 No. 232)
**UL listed type OFNP (ANSI/NFPA 262) and FT6 (CSA C22.2 No. 232)

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT JNele(eiz]:]=:Xe(e] Y A
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3 (4.1b) A-Series Micro-Assembly — Riser, Plenum and LSZH Cables (2.0mm)

Cable Characteristics:
A-Series Micro-Assembly Riser Rated Cables — 2.0mm (D)

TENSILE LOAD

MINIMUM BEND RADIUS

DIAMETER WEIGHT
FIBER COUNT .
LR KG/KM (LBS/1,000) | |\\cra|| ATION N (LBS) OPERATIONAL N (LBS) INSE\/IIIEN)ION LONG-TERM CM (IN)
1 2.0 (0.08) 4 (3) 300 (67) 160 (36) 3.8(1.5) 2.5(1.0)
2 2.0x4.5 (0.08x0.18) 9 (6) 600 (135) 300 (67) 3.8(1.5) 2.5(1.0)

A-Series Micro-Assembly Plenum Rated Cables — 2.0mm (S)

TENSILE LOAD

MINIMUM BEND RADIUS

FIBER COUNT DIAMETER WEIGHT :
NI KG/KM (LBS/1,000) |\\cTA| ATION N (LBS) OPERATIONAL N (LBS) 'NS?‘#:‘;')ON LONG-TERM CM (IN)
1 2.0 (0.08) 5(@3) 300 (67) 160 (36) 3.8(1.5) 2.5(1.0)
2 2.0x4.5 (0.08x0.18) 10 (6) 600 (135) 300 (67) 3.8(1.5) 2.5(1.0)

A-Series Micro-Assembly Zero-Halogen Cables — 2.0mm (2)

TENSILE LOAD

MINIMUM BEND RADIUS

AR @B DIAMETER WEIGHT
MM(IN) KG/KM (LBS/1,000)  |\STALLATION N (LBS) OPERATIONAL N (LBS) 'NSTAL'Z:?I)'ON M L ONG-TERM CM (IN)
1 2.0 (0.08) 5@) 300 (67) 160 (36) 3.8(1.5) 2.5(1.0)
2 2.0x4.5 (0.08x0.18) 9 (6) 600 (135) 300 (67) 3.8 (1.5) 2.5(1.0)
Ordering Information
oo (1 12 1511 151 1 (7 19 o [ (i
1 Assembly Series = A
2 Diameter: 2.0mm = E
3-5 Fiber count: Simplex = 001; Duplex = 002
6 Jacket type:
Standard Riser = D
Plenum =S
Flame-Retardant Zero-Halogen = Z
7-9 Fiber type: (see Ultra-Fox Plus Fiber Performance Table, pg. 117)
10 Laser Ultra-Fox fiber with 900pm tight-buffer = 9
11 Jacket color:
62.5um multimode (WLS, WLX) — Orange = O
50pm multimode (ALS, ALX) — Orange = O
50pum 10 Gigabit (ALT, ALE) - Aqua = Q
Single-mode (SLX, SLA) - Yellow = Y
12 Rating: Riser = R; Plenum = P; Flame-Retardant Zero-Halogen = Z
Example: 2-fiber (duplex) 2.0mm micro-assembly cable using 62.5um standard Laser Ultra-Fox fiber, riser rated orange jacket

2 1 occrnss cou |




INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1c) A-Series Micro-Assembly — Riser, Plenum and LSZH Cables (1.6mm)

Mechanical and Environmental Performance — Micro-Assembly Data 1.6mm

RO HALO
Jacket type D S z
Operating temperature -40°C to +85°C 0°C to 70°C -40°C to +70°C
Storage temperature -55°C to +85°C -40°C to 85°C -40°C to +70°C
Installation temperature (cable temp.) -10°C to +60°C 0°C to 60°C 0°C to +60°C
Flame retardancy Riser* Plenum** —

Crush resistance (TIA-455-41) 500 N/cm 500 N/cm 500 N/cm
Flex resistance (TIA-455-104) 2,000 cycles 1,000 cycles 1,000 cycles

Cable Characteristics:
A-Series Micro-Assembly Riser Rated Cables — 1.6mm (D)

TENSILE LOAD

*UL listed type OFNR (UL 1666) and FT4 (CSA C22.2 No. 232)
**UL listed type OFNP (ANSI/NFPA 262) and FT6 (CSA C22.2 No. 232)

MINIMUM BEND RADIUS

DIAMETER WEIGHT
FIBER COUNT .
MM (IN) KG/KM (LBS/1,000)  |\STALLATION N (LBS) OPERATIONAL N (LBS) 'NSI:‘?‘JI"EN)'ON LONG-TERM CM (IN)
1 1.6 (0.06) 2.7 (1.8) 355 (80) 130 (30) 3.8(1.5) 2.5(1.0)
2 1.6x3.5 (0.06x0.14) 7 (4.7) 450 (100) 167 (38) 3.8(1.5) 2.5(1.0)

A-Series Micro-Assembly Plenum Rated Cables — 1.6mm (S)

TENSILE LOAD

FIBER COUNT

DIAMETER

WEIGHT

MINIMUM BEND RADIUS

ML) KG/KM (LBS/1,0000 | \sTALLATION N (LBS) OPERATIONAL N (LBS) 'NSI;‘JI'&N)'ON LONG-TERM CM (IN)
1 1.6 (0.06) 2.7 (1.8) 355 (80) 130 (30) 3.8(1.5) 25(1.0)
2 1.6x3.5 (0.06x0.14) 7 (4.7) 450 (100) 167 (38) 3.8(1.5) 2.5(1.0)

A-Series Micro-Assembly Zero-Halogen Cables — 1.6mm (2)

TENSILE LOAD

MINIMUM BEND RADIUS

DIAMETER WEIGHT
FIBER COUNT 0
MR RGAMICESLO00) INSTALLATION N (LBS) OPERATIONAL N (LBS) INS'E%I.(N)ION LONG-TERM CM (IN)
1 1.6 (0.06) 2.7(1.8) 355 (80) 130 (30) 3.8(1.5) 25(1.0)
2 1.6x3.5 (0.06x0.14) 7(4.7) 450 (135) 167 (38) 3.8(1.5) 2.5(1.0)

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Neleedl:]S:Ne(e]\Y/ X}




INDOOR CABLES (DATA CENTER AND ASSEMBLY)

3 (4.1c) A-Series Micro-Assembly — Riser, Plenum and LSZH Cables (2.0mm)

Ordering Information

Digit No:

Assembly Series = A
Diameter: 1.6mm = C

Fiber count: Simplex = 001; Duplex = 002
Jacket type:
Standard Riser = D
Plenum =S
Flame-Retardant Zero-Halogen = Z
7-9 Fiber type: (see Ultra-Fox Plus Fiber Performance Table, pg. 117)
10 Laser Ultra-Fox fiber with 900pm tight-buffer = 9
11 Jacket color:
62.5um multimode (WLS, WLX) — Orange = O
50pm multimode (ALS, ALX) — Orange = O
50pm 10 Gigabit (ALT, ALE) - Aqua = Q
Single-mode (SLX, SLA) - Yellow = Y
12 Rating: Riser = R; Plenum = P; Flame-Retardant Zero-Halogen = Z

Example: 2-fiber (duplex) 1.6mm micro-assembly cable using OM3, laser optimized bend-insensitive fiber,
riser rated, aqua jacket

w1 ocereercom |



INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1d) DP-Series Assembly — Mini-Round Duplex: Riser, Plenum and LSZH Cables C

Flexible, resilient for interconnect applications
Small size for dense usage

For small form-factor duplex connectors, such as MT-RJ

900pm buffer is standard; 600pum buffer is optional for riser rated cables

Zero-halogen construction to IEC 60754-2 available

900pm tight-buffer for excellent mechanical and environmental performance

Applicable Standards

OCC tight-buffered fiber optic
mini-round cables meet or exceed
the functional requirements of the
following standards:

e |CEA-S-83-596
e GR-409-CORE ISSUE 2

Mechanical and Environmental Performance — Mini-Round Duplex

RISER PLENUM ZERO HALOGEN
Jacket type N S z
Operating temperature -40°C to +85°C 0°C to +70°C -40°C to +70°C
Storage temperature -40°C to +85°C -40°C to +85°C -40°C to +70°C
Installation temperature (cable temp.) -10°C to +60°C 0°C to +60°C 20°C to +60°C
Flame retardancy Riser* Plenum** —
Crush resistance (TIA-455-41) 750 N/cm 500 N/cm 750 N/cm
Flex resistance (TIA-455-104) 5,000 cycles 1,000 cycles 1,000 cycles

*UL listed type OFNR (UL 1666) and FT4 (CSA C22.2 No. 232)
**UL listed type OFNP (ANSI/NFPA 262) and FT6 (CSA C22.2 No. 232)

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Nele(e{dI:]= Xe(e]\V/ It




INDOOR CABLES (DATA CENTER AND ASSEMBLY)

3 (4.1d) DP-Series Assembly — Mini-Round Duplex: Riser, Plenum and LSZH Cables

Cable Characteristics:
D-Series Mini-Round Duplex Riser-Assembly Cables (N)

MINIMUM
BEND RADIUS
INSTALLATION

CM (IN)

2 2.9(0.11) 8 (5) 500 (110) 300 (70) 5.0 (2.0) 2.9 (1.1)

DIAMETER e INSTALLATION OPERATIONAL

MINIMUM BEND
RADIUS LONG-TERM

MM (IN) KG/KM (ILS/1000") TENSILE LOAD TENSILE LOAD SN

N (LBS) N (LBS)

D-Series Mini-Round Duplex Plenum-Assembly Cables (S)

MINIMUM
BEND RADIUS
INSTALLATION

CM (IN)

2 2.9(0.11) 8 (5) 500 (110) 300 (70) 5.0 (2.0) 2.9(1.1)

DIAMETER WEIGHT TENSILE LOAD TENSILE LOAD
MM (IN) KG/KM (ILS/1000") N (LBS) N (LBS)

MINIMUM BEND
RADIUS LONG-TERM
CM (IN)

D-Series Mini-Round Duplex — Zero-Halogen (2)

MINIMUM
BEND RADIUS
INSTALLATION

CM (IN)

INSTALLATION OPERATIONAL MINIMUM BEND
DIAMETER MEISH] RADIUS LONG-TERM

CM (IN)

0 TENSILE LOAD TENSILE LOAD
MM (IN) KG/KM (ILS/1000") N (LBS) N (LBS)

2 2.9 (0.11) 8 (5) 500 (110) 300 (70) 5.0 (2.0) 2.9(1.1)

Ordering Information

Digit No:

D-Series Mini-Round Du
Fiber count = 002
Jacket type:
Indoor Riser = N
Indoor Plenum = S
Flame Retardant Zero Halogen = Z
7-9 Fiber type: (see Laser Ultra-Fox Fiber Performance Table, pg. 117)

10 Ultra-Fox fiber with 900pm tight-buffer = 9
Ultra-Fox fiber with 900pm ES2 (Easy Strip) = 2
11 Jacket color:

62.5um multimode (WLS, WLX) — Orange = O
50pum multimode (ALS, ALX) — Orange = O
50um 10 Gigabit (ALT, ALE) - Aqua = Q
Single-mode (SLX, SLA) - Yellow = Y

12 Rating: Riser = R; Plenum = P; LSZH = Z

Example: 2-fiber, 2.9mm mini-round duplex indoor riser cable using 62.5pm standard Laser
Ultra-Fox optimized fiber, orange jacket

s 1 ocereer.com |
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INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1e) HD-Series — High-Density Plenum Rated Cables

Ideal for use in trunk, LAN, data center, 40/100 GbE and other high-density
applications where small size, lightweight, and very small bend radii are required

* Inventory one cable type to cover the complete range of legacy ST, SC, FC, LC,
and advanced MPO style connectivity

* Installations in ducts, plenums, risers, and air-handling spaces

* Space-saving applications where MTP can be directly terminated to the subcables 3

* Small diameter, which saves space and greatly increases capacity in tray systems, "\\
improves cable management and increases cooling power efficiency and cost for \ i {
under raised floor cabling systems in data centers |

e Smaller and lighter than conventional subgrouped cable ’
e |deal for installation in areas with limited space or tight bends
* Easily ribbonized for use with MPO-style connectors
* 8- to 216-fiber premises applications
e UL listed in accordance with NEC sections 770.179(a)
* Superior bend performance with negligible dB loss at very small bend radii
e Standard with bend-insensitive fiber: OM3 and OM4 50um fiber or ITU-T G.657.A1
and ITU-T G.657.A2 single-mode fiber
HZ series is ideal for use with 24-fiber MPO connectors

Mechanical and Environmental Performance

INDOOR/OUTDOOR

Operating temperature 0°C to +70°C

Applicable Standards

OCC indoor high-density cables meet
0°C 0°c or exceed the functional requirement
-40°C to +7 of the following standards:

0°C to +60°C

Storage temperature

Installation temperature (cable temp.) o
e |CEA-S-83-596

e GR-409-CORE ISSUE 2
o TIA-568
TIA-598

and FT6 (CSA C22.2 NO. 232)
Crush resistance (TIA-455-41)
Flex resistance (TIA-455-104)

| | |
| | |
| | |
Flame retardancy UL Listed Type OFNP (ANSI/NFPA 262)
| | 35 N/em |
| | |

25 cycles

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT INeleeiz]]S:X (o] Il vi



INDOOR CABLES (DATA CENTER AND ASSEMBLY)

3 (4.1e) HD-Series — High-Density Plenum Rated Cables

Cable Characteristics: HD-Series Plenum Cable (“S"” Jacket)

TENSILE LOAD MINIMUM BEND RADIUS

—— DmmﬁLﬁR e K“\slvﬁ‘lg;:'oool) INSTALLATION N (LBS) OPERATIONAL N (LBS) 'NSEAB}I'&N)'ON LONG-TERM CM (IN)

8 3.0(0.12) 9.1(6) 500 (110) 300 (70) 4.5(1.8) 3.0(1.2)
12 3.0(0.12) 9.1(6) 500 (110) 300 (70) 4.5(1.8) 3.0(1.2)
24 10.2 (0.40) 103 (69) 1,335 (300) 667 (150) 15.3 (6.0 10.2 (4.0)
36 10.2 (0.40) 103 (69) 1,335 (300) 667 (150) 15.3 (6.0) 10.2 (4.0)
48 10.2 (0.40) 103 (69) 1,335 (300) 667 (150) 15.3 (6.0 10.2 (4.0)
72 11.7 (0.46) 148 (99) 1,335 (300) 667 (150) 17.6 (6.9) 11.7 (4.6)
84 13.0(0.51) 174 (117) 1,335 (300) 667 (150) 19.5(7.7) 13.0(5.1)
96 14.0 (0.55) 204 (137) 1,335 (300) 667 (150) 21.0(8.3) 14.0 (5.5)
108 15.2 (0.60) 236 (159) 1,335 (300) 667 (150) 22.8 (9.0) 15.2 (6.0)
120 15.9 (0.63) 268 (180) 1,335 (300) 667 (150) 23.9 (9.4) 15.9 (6.3)
144 16.0(0.63) 246 (165) 1,335 (300) 667 (150) 24.0(9.4) 16.0 (6.3)
168 16.0 (0.63) 246 (165) 1,335 (300) 667 (150) 24.0 (9.4) 16.0 (6.3)

Cable Characteristics:

HD-Series Plenum Cables (“W" Jacket)

TENSILE LOAD

MINIMUM BEND RADIUS

e i G (3571000 INSTALLATION N (LBS) OPERATIONAL N (LBS) SR LONG-TERM CM (IN)
24 9.1(0.36) 78 (52) 1,335 (300) 667 (150) 13.7 (5.4) 9.1 (3.6)
36 9.1 (0.36) 78 (52) 1,335 (300) 667 (150) 13.7 (5.4) 9.1 (3.6)
48 9.1(0.36) 78 (52) 1,335 (300) 667 (150) 13.7 (5.4) 9.1(3.6)
72 11.1 (0.44) 117 (79) 1,335 (500) 667 (150) 16.7 (6.6) 11.1 (4.4)
84 11.9(0.47) 144 (97) 1,335 (500) 667 (150) 17.9 (7.0 11.9 4.7)
96 13.1(0.52) 179 (120) 1,335 (500) 667 (150) 19.7 (7.8) 13.1(5.2)
108 14.1 (0.56) 208 (140) 1,335 (500) 667 (150) 21.2 (8.3) 14.1 (5.6)
120 15.0 (0.59) 237 (159) 1,335 (500) 667 (150) 22.5(8.9) 15.0 (5.9)
144 15.6 (0.61) 216 (145) 1335 (300) 667 (150) 23.4(9.2) 15.6 (6.1)
168 15.6 (0.61) 216 (145) 1335 (300) 667 (150) 23.4(9.2) 15.6 (6.1)
180 17.0 (0.67) 262 (176) 1335 (300) 667 (150) 39.3(15.5) 17.0 (6.7)
192 17.0 (0.67) 262 (176) 1335 (300) 667 (150) 39.3 (15.5) 17.0 (6.7)
204 17.0 (0.67) 262 (176) 1335 (300) 667 (150) 39.3 (15.5) 17.0 (6.7)
216 17.0 (0.67) 262 (176) 1335 (300) 667 (150) 39.3 (15.5) 17.0 (6.7)

s 1 ocereer.com |




INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1e) HD-Series — High-Density Plenum Rated Cables C

Cable Characteristics: HZ-Series Plenum Cable

TENSILE LOAD MINIMUM BEND RADIUS
DIAMETER WEIGHT
FIBER COUNT .
MU KG/KM (LBS/1,0007 |\ cra|| ATION N (LBS) OPERATIONAL N (LBS) 'NSTC’;‘V'I‘L(‘I",‘I)'ON LONG-TERM CM (IN)
8-24 3.0x6.2 18.2(12.1) 500 (110) 300 (70) 4.5(1.8) 3.0(1.2)
(0.37 x0.24)

Ordering Information

Digit No: - - -

1-2 High-density with individual subcables (008-168
High-density zipcord style (008-024 fibers) = HZ
3-5 Fiber count: 008-168
6 Jacket type:
Soft Plenum (Indoor) = S (8-168 fibers)
Fluoropolymer = W (24-216 fibers)
7-9 Fiber type: (see Laser Ultra-Fox Fiber Performance Table, pg. 116)
10 245um fiber = J
11 Standard jacket color:
50pm 10 Gigabit multimode (ALT, ALE) - Aqua = Q
Single-mode (SLA, SLB) - Yellow =Y
12 Rating: Plenum = P

Example: 24-fiber cable using 50um bend-insensitive OM4 fiber, plenum rated, in a zipcord-style

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT INelele{dl:]S:Ne(e]\Y/ "]



< INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1f) HD-Series — High-Density Riser and LSZH IEC Rated Cables

Ideal for use in trunk, LAN, data center, 40/100 GbE, and other high-density
applications where small size, lightweight, and very small bend radii are required
e Inventory one cable type to cover the complete range of ST, SC, FC, LC, and

advanced MPO-style connectivity ‘
* Applications where tight bends and flexibility are needed . \ i of
* Space-saving applications where an MPO can be directly terminated to the cable \ \‘ ' ] |
* Small diameter, which saves space and greatly increases capacity in tray systems, \ iy N

improves cable management and increases cooling power efficiency and cost for A
under raised floor cabling systems in data centers

e |deal for installation in areas with limited space or tight bends “
e Easily ribbonized for use with MPO style connectors J
e 8- and 12-fiber premises applications \ '
e UL listed OFNR-LS in accordance with NEC sections 770.179(b) for use in A

vertical runs in building riser shafts or from floor to floor

* Flame-retardant, low-smoke and zero-halogen to applicable IEC standards:
60332-3-24, 61034-2 and 60754-2

e Cable materials are UV and fungus resistant

Superior bend performance with negligible dB loss at very small bend radii

Applicable Standards

OCC Indoor high-density cables meet
or exceed the functional requirement

Mechanical and Environmental Performance of the following standards:

INDOOR/OUTDOOR e |CEA-S-83-596
Operating temperature 0°C to +70°C ‘ * GR-409-CORE ISSUE 2
e TIA 568
‘ Storage temperature ‘ -40°C to +70°C ‘ e TIA-598
Installation temperature 0°C to +60°C (actual temperature of cable) ‘ e UL1666
e |EC 60332-3-24
Flame retardancy UL listed type OFNR-LS (UL 1666 and 1685) e |EC 60754-2
and FT4 (CSA C22.2 No. 232) e |EC 61034-2
Mechanical performance Meets ICEA-S-83-596 interconnect cable e UL 1685
e UL 1651

performance requirements

50 | OCCFIBER.COM



INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1f) HD-Series — High-Density Riser and LSZH IEC Rated Cables

Cable Characteristics:
Indoor High-Density 8- and 12-fiber LSZH IEC Rated Cables

TENSILE LOAD

MINIMUM BEND RADIUS

DIAMETER WEIGHT
FIBER COUNT :
MIMLIN) KG/KM (LBS/1,000)  |\STALLATION N (LBS) OPERATIONAL N (LBS) INSI:AB}I-WON LONG-TERM CM (IN)
8 3.0(0.12) 8.6 (6) 500 (110) 300 (70) 4.5(1.8) 3.0(1.2)
12 3.0(0.12) 8.6 (6) 500 (110) 300 (70) 4.5(1.8) 3.0(1.2)

Ordering Information

bigitNo: |12 (31 4[5

1-2 High-density = HD

3-5 Fiber count: 8-fiber = 008; 12-fiber = 012

6 Jacket type: LSZH = Z

7-9 Fiber type: (see Laser Ultra-Fox Fiber Performance Table, pg. 116)
10 245pm fiber = J

11 Standard jacket color:

50pm 10 Gigabit multimode (ALT, ALE) — Aqua = Q
Single-mode - Yellow = Y
12 Rating: Flame-Retardant Zero-Halogen = E

Example: 12-fiber cable using 50um bend-insensitive OM4 fiber

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Nelele(gl:]S:Xe(e]\Y/ Y|




INDOOR CABLES (DATA CENTER AND ASSEMBLY)

3 (4.1g) Furcation Tubing

Ideal for adding protection and strength to 245pum fibers or 900pm tight-buffered fibers for direct termination to

connectors
Can be used to produce fanout assemblies

Aramid yarn included between the inner tube and outer jacket to provide strain relief for the connector
Inner tube sizes include

e 470um ID with a 900pym OD used with 245um fiber

e 1,100pm ID with a 1,400um OD used with 900pum buffered fibers

Custom colors available

Outer jacket materials to meet application requirement

Custom tubing available upon request

Wide operating temperature range

Breakout Tubing

Duplex Assembly Tubing

s2 1 ocerser.cov |



INDOOR CABLES (DATA CENTER AND ASSEMBLY)

(4.1g) Furcation Tubing — Product Specifications

Furcation Tube Specifications

0 D ONS (ID/OD O
D 29 470/900 and 1,100/1,400 Tor2 -40°C to +85°C
D 2 470/900 and 1,100/1,400 1 -40°C to +85°C
z 2.9 470/900 and 1,100/1,400 Tor2 -20°C to +70°C
z 2 470/900 and 1,100/1,400 1 -20°C to +70°C
\ 29 470/900 and 1,100/1,400 Tor2 -40°C to +85°C
\ 2 470/900 and 1,100/1,400 1 -40°C to +85°C
N 2.9 470/900 and 1,100/1,400 1 -40°C to +85°C
C 2.9 470/900 and 1,100/1,400 1 -40°C to +85°C
S| 29 470/900 and 1,100/1,400 1 -10°C to +85°C

Cable Characteristics

TENSILE LOAD

MINIMUM BEND RADIUS

TUBE OD NUMBER OF TUBES
INSTALLATION N (LBS) OPERATIONAL N (LBS) INSTALLATION CM (IN) LONG-TERM CM (IN)
2.9 1 500 (110) 300 (70) 5.0(2.0) 3.0(1.2)
2.9 2 1,000 (225) 500 (110) 5.0(2.0 3.0(1.2)
2.0 1 300 (67) 160 (36) 4.0 (1.6) 2.5(1.0)
2.0 2 600 (135) 300 (70) 4.0 (1.6) 2.5(1.0)

Ordering Information

Digit No: - - -

Furcation Tubing = L

1

2 Outer cable diameter 2.0mm =E, 2.9mm = X
3-5 Number of tubes per cable: 000 = 1, 002 = 2
6

Jacket type:
PVC =D

Flexible PVC = N

Low-Smoke Zero-Halogen = Z
Flame-Retardant Polyurethane = V
Polyurethane = C
Flame-Retardant Plenum = S

7-9 Inner tube type:

LHT = 1,100pm ID, 1,400um OD (compatible with 900um buffered fiber)

LBT = 470pm ID, 900um OD (compatible with 245um acrylate fiber)

10 Tubing=T

11 Jacket color:
Orange = O
Aqua =Q
Yellow =Y

Others colors available upon request
Other configurations are available upon request

Example: 2.9mm diameter; PVC jacket; single tube with 470/900um inner tube, orange jacket

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Nelee(dl:]S:Ne(e]\Y/ M I-X}]
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< INDOOR/OUTDOOR CABLES

(4.2a) D-Series Distribution — Riser Rated Cables

d

Indoor/outdoor tight-buffered design allows cables to be installed in
intra-building backbone and inter-building campus locations without

costly transitions between cable types \\\

* Ideal configuration for a single termination point requiring multiple fibers

e High-performance components and construction

e Cable materials are indoor/outdoor — UL-listed OFNR and UV,
water and fungus resistant

e UL listed in accordance with NEC section 770.179(b) for use in vertical runs in
building riser shafts or from floor to floor

* Wide operating temperature range of -40°C to +85°C

e Helically stranded core for greater flexibility and mechanical protection of the
optical fibers

e High strength-to-weight ratio

* 2-144 fiber configuration is smaller and lighter than comparable subgrouped
cables, ideal for installation in areas with limited space or tight bends

e Can be armored for additional protection in direct burial and aerial installations

* Interlocking armor can be applied to cables as an alternative to conduit installation

e  900um buffer eliminates the need for costly and time-consuming installation of
fanout kits or pigtail splices, because connectors terminate directly to the fiber

* No need to splice outdoor cable to indoor cable at building entrance

e High crush resistance may eliminate the need for innerduct

Mechanical and Environmental Performance

INDOOR/OUTDOOR

Operating temperature ‘ -40°C to +85°C ‘
‘ -55°C to +85°C ‘

Storage temperature

Installation temperature -10°C to +60°C

(cable temp.)

UL listed type OFNR (UL 1666) for all fiber
counts *FT4 (CSA C22.2 No. 232) for 2-24 fiber
counts only

Crush resistance (TIA-455-41)

Flame retardancy
‘ 1,800 N/cm

Flex resistance (TIA-455-104) 2,000 cycles

54 | OCCFIBER.COM

Applicable Standards

OCC indoor/outdoor tight-buffered
fiber optic cables meet or exceed
functional requirements of the
following standards:

e |CEA-S-83-596
e |CEA-5-104-696
¢ GR-409-CORE ISSUE 2

e TIA-568
e TIA-598
e UL 1651

UL 1666



INDOOR/OUTDOOR CABLES

(4.2a) D-Series Distribution — Riser Rated Cables C

Cable Characteristics: D-Series Distribution Riser Cables

S DIAMETER WEIGHT TENSILE LOAD MINIMUM BEND RADIUS
ME(R) KCARICESALO00) INSTALLATION N (LBS) OPERATIONAL N (LBS) INSTALLATION CM (IN) LONG-TERM CM (IN)
2% 4.8(0.19) 22 (14) 660 (150) 180 (40) 7.3(2.9) 4.8 (1.9)
4 5.1(0.20) 24 (16) 1,400 (310) 450 (100) 7.7 (3.0) 5.1 (2.0)
6 5.7 (0.22) 32(22) 1,400 (310) 450 (100) 8.6 (3.4) 5.7(2.2)
8 6.0 (0.24) 34 (23) 1,600 (360) 525 (120) 9.0 (3.5) 6.0 (2.4)
10 6.5(0.26) 43 (29) 1,800 (400) 600 (135) 9.8(3.8) 6.5(2.6)
12 6.5 (0.26) 38 (25) 2,700 (600) 600 (135) 9.8 (3.8) 6.5 (2.6)
18 7.3(0.29) 48 (32) 2,700 (600) 700 (160) 11.0 (4.3) 7.2(2.9)
24 8.9 (0.35) 67 (45) 3,000 (670) 1,000 (220) 13.4(5.3) 8.9 (3.5)
30 9.1(0.36) 75 (50) 3,000 (670) 1,000 (220) 13.7 (5.4) 9.1 (3.6)
36 9.1(0.36) 73 (49) 3,000 (670) 1,000 (220) 13.7 (5.4) 9.1 (3.6)
48 10.1 (0.40) 93 (63) 4,200 (940) 1,400 (310) 15.2 (6.0) 10.1 (4.0
60 12.3(0.48) 135 (91) 4,800 (1,080) 1,600 (360) 18.5(7.3) 12.3 (4.8)
72 14.0 (0.55) 177 (119) 5,400 (1,210) 1,800 (400) 21.0(8.3) 14.0 (5.5)
84 14.4 (0.57) 190 (128) 6,000 (1,350) 2,000 (450) 21.6(8.5) 14.4 (5.7)
96 16.0 (0.63) 225 (151) 6,000 (1,350) 2,000 (450) 24.1(9.5) 16.0 (6.3)
108 16.8 (0.66) 246 (165) 6,000 (1,350) 2,000 (450) 25.3 (10.0) 16.8 (6.6)
120 17.9 (0.70) 271 (182) 6,000 (1,350) 2,000 (450) 26.8 (10.6) 17.9 (7.0
132 17.8 (0.70) 291 (195) 6,000 (1,350) 2,000 (450) 26.8 (10.6) 17.8 (7.0)
144 20.3 (0.80) 339 (228) 6,000 (1,350) 2,000 (450) 30.5(12.0) 20.3 (8.0)
NOTES:

*-40°C to +70°C
Installation loads in excess of 2,700 N (600 lbs.) are not recommended.

Ordering Information
S I I I D B
oigitNo: |1 (2 [3 (4 [5 [e (7 [8 [9 [10 (11 [12.

1-2 Distribution Series Ultra-Fox = DX
3-5 Fiber count: (see cable characteristics chart) = 002-144
6 Jacket type: Indoor/Outdoor PVC = D
7-9 Fiber type: (see Laser Ultra-Fox Fiber Performance Table, pg. 116)
10 Ultra-Fox fiber with 900um tight-buffer = 9
M Standard jacket color: Black = K
Optional colors available:
62.5um multimode (WLS, WLX): Orange = O
50pum multimode (ALS, ALX): Orange = O
50pum 10 Gigabit multimode (ALT, ALE): Aqua = Q
Single-mode: Yellow =Y
12 Rating: Riser =R

Example: 144 -fiber indoor/outdoor riser cable using Ultra-Fox Plus low water peak single-mode fiber,
riser rated, yellow jacket

FOR MORE INFORMATION, DETAILED SPECIFICATIONS, ADDITIONAL PHOTOS AND MORE, VISIT Nelele(dl:]S:Ne(e]\Y/ I %}
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INDOOR/OUTDOOR CABLES

3 (4.2b) D-Series Distribution — Plenum Rated Cables

e Used in trunking, LAN and distribution applications where small size, lightweight,
and versatile installation capability are required for ducts, plenums, and
air-handling spaces

e |deal configuration for a single termination point requiring multiple fibers

e High-performance components and construction

e High specific strength-to-weight ratio and compact cable design for limited
conduit space and tight bends in long cable pulls

e Helically stranded core for flexibility, survival in difficult installations, and mechanical
protection for the fibers

e High-performance tight-buffered coating on each fiber for environmental and
mechanical protection

e High crush resistance may eliminate the need for innerduct

® 900um buffer eliminates the need for costly and time-consuming installation
of fanout kits or pigtail splices, because connectors terminate directly to the fiber

e UL listed in accordance with NEC section 770.179(a) for use in ducts, plenums
and air-handling spaces

* Indoor/outdoor plenum cables eliminate the need for costly cable transitions in
different installation environments

e Cable materials are UV, water and fungus resistant

e Higher fiber counts available than similar cables available in subcabled configuration

e Jacket is highly chemical resistant for installation in harsh industrial environments

* Interlocking armor can be applied to cables as an alternative to conduit installation

* Can be installed outside and in plenum or riser pathways inside, eliminating the need
to transition cable types between environments

* 2 to 72 fiber configuration is smaller and lighter than comparable subgrouped cables

* Ideal for installation in areas with limited space or tight bends

e Indoor-only flexible flame-retardant plenum jacketed cables
2 to 12 fibers
Interlocking armor can be applied to cables as an alternative to conduit installation

56 | OCCFIBER.COM

Applicable Standards

OCC indoor/outdoor tight-buffered
fiber optic cables meet or exceed
functional requirements of the
following standards:

e |CEA-S-83-596
e [CEA-S-104-696
¢ GR-409-CORE

e TIA-568
e TIA-598
e UL 1651

ANSI/NFPA 262



INDOOR/OUTDOOR CABLES

(4.2b) D-Series Distribution — Plenum Rated