
	
	
	

	

 
 
 

When and Where to Use Fiber Optics 
 
System Integrators should always consider the use of fiber 
optics technologies in their system designs to support 
bandwidth demanding ultra-high definition video, audio, and 
data signal within client networks 
 



Go with Fiber Optics 
While yesterday’s commercial integrators tended not to think of fiber optics as a transmission option, the 21st 
century integrator community embrace the many scenarios in which it is not only a viable option, but the best 
one.  
 
Today’s high-speed data and ultra high-definition video networks require much greater bandwidth and should 
be optimized to meet or exceed the stringent customer requirements. In fact, resolutions exceeding 1080p, such 
as 2K, 4K and 8K, are becoming commonplace in many applications where large format displays, multi-
windowing environments, video walls, and other high-resolution graphics are being utilized.  
 
There are a multitude of reasons to use fiber for efficient future prove networks.  One of which, is “unlimited” 
bandwidth being essential for today’s networks; as high-speed data and video resolutions increase so do 
bandwidth requirements for transport and distribution of these signals. High-speed signals are generally beyond 
the capability of standard copper cables making fiber the logical choice to meet the needs of today’s networks. 

 
In addition to greater bandwidth requirements, uncompressed video, audio and data signals are now being sent 
over much longer distances. Fiber optics far surpasses copper for applications where tens or even thousands of 
computers, KVMs, surveillance cameras and video displays are being installed around a building, across a 
campus or across town. Fiber can reliably carry high data rate signals a very long way, while copper is limited 
to much shorter distances (~100 meters at 1080P). Opticonn Inc., provides fiber solutions that can carry high 
data rate signals over hundreds or even thousands of meters without the use of repeaters.  
 

Numerous integrators and designers agree “When runs are long – over 100’s of feet – or very long – over 
1,000’s of feet – fiber is the absolute best or only choice,” “Most often specify fiber for head-end to head-end 
connections of network switches, and for HDMI video distribution, when runs exceed 100 feet.”  
 

Besides providing improved bandwidth and distance capabilities, fiber, unlike copper, is impervious to lightning 
strikes and other interference, such as electrical ground differentials and surge, so fiber is recommended for any 
connections between buildings to provide the highest isolation possible. Additionally, fiber does not radiate, 
which means there is no cross-talk between cables or no information gets emitted into the surrounding 
environment, therefore making it extremely secure and practically impossible to tap into the signal. This makes 
fiber an ideal solution when classified signals are involved. Since fiber is immune to electromagnetic and RF 
interference, it can be installed next to high current equipment and RF transmitters without a problem.  
 

“With 10G, HDMI 2.0, Display Port and much higher data speeds exceeding 40 Gbps, copper is extremely 
limited in its capability to extend even short distances making it difficult to get a good level of signal 
integrity,” says Todd Kellison, Director of Sales & Marketing for Opticonn Inc., “With fiber this is not an 
issue. So, when signal quality and immunity to noise such as radiation and ground loops is a concern, fiber is 
dominant.”  
 

Fiber is lightweight, easier to pull through conduit, has a higher pull-strength – up to eight times greater than 
UTP copper cables – takes up less space, is very durable, and is less susceptible to environmental factors such 
as temperature, moisture, etc.  
 

“Fiber optics is highly reliable and takes up a fraction of the space that copper does,” Kellison says. “Cat 5/6 
is limited to 25 pounds pulling tension, while fiber optic cable can withstand up to 200 pounds pulling tension. 
Plus, the security of the signal path is much stronger as it is almost impossible to tap into optical signals.”  



 
The Misconceptions  
So why aren’t more integrators making the switch to fiber? Even though they know it is better, some integrators 
still shy away from fiber out of a fear of facing an installation or technology that is new to them, they may think 
that fiber is only useful for long distance applications, or due to perceived higher costs. 
 
It is important that system integrators know fiber is simple to install and is excellent even for short distance 
applications as well as, where bandwidth, speed, durability, reliability and security are considered. At one time 
fiber cables were more expensive than coaxial cables and fiber was considered difficult to terminate in the field, 
but Kellison says “none of this is true now; in fact, fiber optic cables are now actually cheaper than copper. Pre-
terminated fiber cables of almost any length are readily available in the marketplace, so for many applications 
there is no need to learn how to terminate fiber optic cables.”  
 
“Copper is getting more and more expensive as a material while glass, the main component of fiber, is not. In 
addition, production costs have come down as fiber technology has improved,” Kellison says. “Also, fiber optic 
components such as lasers have dramatically decreased in cost over the last 10 + years and can be easily 
integrated as part of a bigger system with minimal impact on the overall cost.”  
 
Implementation of fiber optics is rapidly becoming less and less painful. If you haven’t looked at the various 
media converters on the market, you’ll be pleasantly surprised. On new construction, it’s a moot point, fiber 
should be the go to technology.  Additionally, existing analog systems are becoming obsolete, these systems 
will soon need to make the transition to digital.  With HDMI 2.0, Display Port, 10G, 12G and faster speeds 
being the norm, fiber is quickly becoming the only median that can accommodate high bandwidth, high 
resolutions signals such as these. 
 



Another common misconception about fiber optic cables is that they do not support wireless systems when, 
actually, wireless depends on fiber for its communications backbone and increasingly the connection option to 
the wireless antennas. Many of these antenna systems use fiber to extend the network over short or long 
distances for all the obvious reasons to use fiber (signal integrity, isolation, loss, security etc.). Whereas 
corporate premises networks, or WiFi, systems require multiple antennas per floor connected to the network 
using fiber optics. 
 
In short, fiber has virtually no latency and supports much greater bandwidth (single mode is considered to have 
“infinite bandwidth”) whereas copper cabling has many more limitations.  Plus, fiber can be a more reliable 
means of transmitting video, audio and data signals regardless of distance.  
 

“A basic understanding of fiber optic fundamentals such as insertion loss, link budget and attenuation are 
important,” Kellison says. “Unlike copper, if fiber connection is not done correctly, a system will not work; 
yet this doesn’t mean that fiber is more complicated. If you compare the pros and cons, fiber is a de facto 
choice for a secure, clean transmission path, over long or short distances, with high bandwidth data rates.”  
 

Insertion Loss: Loss of optical power resulting from the insertion of a device in an optical fiber  
Optical Attenuation: Gradual loss of optical power through fiber optic cable, splices and connectors  
Link Budget: The difference between the transmission output power and the receiver’s sensitivity  
 
See How to Use Fiber Optics for more on calculating and using the above, plus avoiding long distance 
transmission pitfalls, dispersion limitation, when you need to use a repeater, wavelength-division multiplexing 
(CWDM/DWDM), multimode vs singlemode fiber types, and fiber termination types (LC, SC, etc.).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

 

4K UHD product family 
 

	
	 	

OTR-1000	 	 	 						OTR-1100	
	

OTR-1000 & 1100 are compact, effective fiber optic extenders capable of extending high resolution video up to HDMI 
2.0, 4K60, 4:4:4, 8 bit or HDR, 4K30, 4:2:0, 10 bit over fiber. Achieve distances up to 300 meters on MM fiber and up 
to 10 Km on SM fiber. These links are complaint to the latest HDCP 2.2 standards. Built with a solid stand-alone 
compact enclosure with mounting flanges, making it the perfect solution for any installation that might need wall, desk 
or shelf mounting. 
 

	
OTR-3000	

	
OTR-3000 is yet another compact, powerful fiber optic extender pair capable of extending high resolution video up to 
12G-SDI (270 Mbps up to 12 Gbps) over fiber for 4K broadcast applications extending signals distances of 20 Km on 
a one SM fiber. This link meets all SMPTE SDI standards maintaining error free transmission of SMPTE 424M, 292M, 
259M, 2082-1, 2082-2 and ASI over the entire 20 Km distance. Additionally, OTR-3000 provides error free 
transmission with RP-198 pathological patterns.  Housed in a solid stand-alone compact enclosure with mounting 
flanges, making it the perfect solution for OB trucks, remote broadcast or any other applications that might need a 
“throw down”, wall mount or shelf mounted fiber link. 
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OPTICONN INC. PROVIDES FIBER OPTIC SOLUTIONS 
 
Opticonn Inc., fiber optic extension products future-proof any network.  When there are requirements for multi-channel, 
high bandwidth and secure connections, OTR series covers a wide range of applications. This portfolio accommodates 
HDMI 2.0, DVI, Up to 8 channels 3G HD-SDI over a single fiber along with serial data and audio signals.  OTR series 
of fiber extension products provides the most flexible solutions for video/audio/data transmission for short or long 
distances.  
 
Opticonn Inc., model VX-1DP-LINK-MM-2LC is a fiber extender link capable of extending uncompressed Display Port 
1.2a, which requires up to 21.6 Gbps supporting up to 4096x2160@60 Hz can reach distances of 328 feet/100 meters 
on duplex MM fiber. With its pluggable, dongle type design, simply connect the transmitter directly to the DP connector 
on the graphics card and the receiver to the remote monitor, making a very clean installation with no other mounting 
kits needed. Since VX-1DP-LINK-MM-2LC uses pure fiber connectivity between source and display, it provides highest 
quality, highest isolation and most secure connection possible. These units are powered by USB with no need for 
external power supplies by using the source and display USB connections for power. If external power supplies are 
needed, units come with 5VDC@1A power supplies. 
 
 


