
GUIDE

Fiber optic cabling 
in data centers



Fiber optic technology is the most reliable and scalable data transmission technology that provides the 
highest capacity for modern data centers. In this guide, we will tell you what you should know about 
optical fibers in data centers.        

The demand for greater and faster data transfer continues to grow, and so does the number of needed 
connections and cables. That is why future oriented, evolving data centers need modular solutions that 
are easy to maintain. The use of fiber optic cables enables high-speed data transfer, systematic manage-
ment and smooth maintenance also in the future. 

There are many options available for fiber optic cables. Which options are ideal for data centers?

The difference between fiber optic cabling and Cat cabling
Fiber optic technology is a data transmission method, in which  
an optical fiber made of glass or plastic transmits light. The light  
carries a signal that carries data in the fiber. Fiber optic cables  
enable data transfer of several kilometers and the signal quality  
is not interfered by e.g. the electromagnetic radiation in the  
environment.

At the end of the cable, the signal is converted with an external  
or internal converter to a suitable format for the devices.  
The most common communication port used in the devices is RJ45,  
which is for Cat cabling connectors. Compared to the fiber optic  
cabling, Cat cabling provides only limited speed and distances.  
Cat cables are made of copper, which is metal, and therefore more  
vulnerable to external interference. Cat cables also require more  
space than optical fibers. It depends on the need and application,  
what the most appropriate cabling solution in each situation is.

Did you know this about fiber optic cabling in data centers? 

The most important thing in the fiber optic network is  
cleanliness. Network failures are mostly caused by unclean  
connectors.

Continuously growing and evolving data center environments  
require solutions that are easy to maintain, modular and  
compatible with each other. Optical fibers are best suited  
for future needs of higher data rates.   

The data center’s network has more fiber optic interfaces  
than other networks. This poses challenges for network  
management and maintenance. Different types of cabling  
solutions have been developed for data centers to enable  
cable arrangement and interchangeability.

Optical fiber is more delicate material than for example  
copper used in Cat cables, therefore it requires careful  
handling while straining, and there should also be attention  
paid to bending radius. Containment solutions provide  
a secure ducting for fiber optic cables, preventing the cables  
from bending too much and breaking over time.

There are two types of optical fibers; single mode and  
multi-mode. In data centers, multi-mode fibers are typically  
used for internal connections and single mode fibers for  
telecommunications.   

KUPARI KUITU

CLEANLINESS!

Cleanliness of the connectors and adapters is 
critical for to ensure reliable signal transmis-
sion in the network. Most commonly used 
cleaning accessories are: cleaning wipes, 
cleaning sticks, cleaning cassettes and clea-
ning fluid.

CAT CABLE FIBER OPTIC 
CABLE
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Single mode or multi-mode fiber?
In the single mode fiber, the light passes through the cable from end to end without reflection. The glass 
used in production of the fibers must be extremely clean. This ensures that attenuation and reflections 
will not interfere with the laser light travelling in a cable which can be several kilometers long. Single 
mode fibers are well suited for demanding data transmission systems and they allow high data transfer 
rates.

In the multi-mode fiber, the light passes through the cable by reflecting and refractioning between the  
fiber core and the glass cladding. For short distances optical fibers made of plastic can also be used.  
Plastic multi-mode fibers are economical and user friendly. Multi-mode fibers are best suited for short 
distances, from a few meters up to 200-300 meters. In the multi-mode fiber, at longer distances the  
signal attenuates and scatters more than in the single mode fiber.

For the time being, at short distances in data centers multi-mode fibers are a more economical solution 
than single mode fibers. The reason for this is that in multi-mode the LED light carries the signal,  
whereas in the single mode there is laser light. Increasing data transfer rates and decreasing prices of 
optical fibers may, however, lead to increased use of single-mode fiber in data centers.

Data traffic is growing in data centers 
The need for more efficient data transfer is constantly growing, and so is data transfer capacity. In the 
future, more and more data centers will move from 10 gigabit transfer rate to 40 gigabit rate. 100 and 
120 gigabit rates are also being introduced.   

In the data center environment, switching to higher data transfer rates is possible with fiber optic  
cabling. Generally, the data center design is driven by: quality, energy efficiency and scalability to meet 
the requirements of future technologies. These factors directly affect the cabling plans, in which the 
number of cables and cable channels are carefully optimized.  

Category Wavelength 
range

Jacket
color

Distance at 
10G 

transfer rate

Distance at 
40G 

transfer rate

Distance at 
100G 

transfer rate

Distance at 
400G 

transfer rate

OS2 (SM) 1310 nm Yellow 10 km (LR) 2 km (FR) 500 m (DR) 500 m (DR)

OM3 850 nm Turquoise 300 m (SR) 240 m (SR) 100 m (SR) 70 m (SR)

OM4 850 nm Magenta 400 m (SR) 350 m (SR) 150 m (SR) 100 m (SR)

OM5 840–953 nm Lime green 400 m (SR) 350 m (SR) 150 m (SR) not specified

In multi-mode fibers, higher transfer rates (100G+) require the use of several fibers and SWDM technology 
that divides the signal into multiple wavelengths. For example, in OM5 fiber, 100G transfer rate requires 
two fibers, each having 4 wavelengths (when one wavelength transfers 25G).
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Connectors and adapters for data centers 
LC connector is the most common connector type used in data centers. Elsewhere, also SC connector, 
which is an older and larger connector type, is commonly used. A newer MTP multi-fiber connector (also 
known as MPO) with 12 or 24 individual optical fibers has become available in data centers. 

MTP connector is the same size as SC connector and the diameter of MTP patch cord is 2-3,5 mm. MTP 
patch cord takes up less space than traditional duplex patch cords. MTP patch cord is extremely quick to 
install, as it houses multiple fibers in one connector: installation of one MTP patch cord corresponds to 
installation of 6 or even 12 traditional patch cords. 

Dust protected adapters with built-in shutter are designed for networks, in which operational reliability 
is crucial. The swing shutter automatically opens when the connector is inserted and closes when it is ex-
tracted from the adapter. Separate dust caps are no longer needed and there will be less network repairs 
due to dust.    

MTP PATCH CORD

MTP patch cord is used for connecting MTP 
modules to the fiber optic panel in the server 
or network rack. MTP patch cord with 12 or 
24 optical fibers is extremely quick to install 
and it saves space.

DUST PROTECTED ADAPTERS

Adapters with built-in dust protection are 
available with LC and SC connectors, in sizes 
duplex and quattro, for both single mode and 
multi-mode fibers.

Fiber optic cable assemblies
Orbis manufactures customized cables and cable assemblies 
according to the customer’s wishes. Fiber optic cable assembly 
consists of a cable that is cut to a specified length and has pre- 
installed connectors at both ends of the cable, or at one end only. 
Pre-installed connectors may save up to 50% in installa- 
tion cost.
For the cable assembly, customer selects the material and the 
length of the cable, the connector type, and possible label-
ling. Cable assemblies, which are used for backbone cabling or 
internal cabling in data centers, typically contain 24, 48 or even 
96 pre-terminated optical fibers. These can be pre-installed on 
the patch panel in Orbis production to speed up the installa-
tion work on the site. Cable assembly is a reliable choice, as the 
cables are already tested before delivery.

As an example, a panel assembly may include a 
fiber optic patch panel in which the pre-assem-
bled OM4 cable with LC connectors is installed. 
The divider for the 48-fiber cable is 3D printed. 
Connectors are protected with a pulling protec-
tion tube for transportation.  

PANEL ASSEMBLY
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CABLING

Cross connection racks

Multifiber MPO/MTP  
products

IANOS

19” fiber optic panels

Modular panel

Cable assemblies

Twisted pair cables and
Cat6/Cat6A connectors

Patch cords Cat6 and  
Cat6A

Panels and cassettes for 
twisted pair cabling

ACCESSORIES

Cable ducts

Dust protected adapter

Fiber optic installation 
equipment

Koldlok grommet

Hotlok blanking panels

Measuring devices

Orbis product selection for data centers:

Why Orbis?

Extensive product range together with long experience in optical fiber technology

Customized cable assemblies and panel assemblies from own production

Cable assemblies with pre-installed connectors according to customer’s wishes

Production nearby and quick deliveries from own warehouse

Tested, high-quality products 

Expertise to design the best solution that fits the customer needs 

Comprehensive installation services 

What does Orbis offer?
For more than 25 years, Orbis has provided high-quality fiber optic cabling products to the build-
ers of telecom and data networks. Our products are used by all major Finnish telecom operators. 
From our extensive product range you will find various fiber optic cabling products. You can also 
order customized cable assemblies or pre-istalled cables for your specific needs.

Server and network racks

Soundproof server  
cabinets

Access floors

Coolers

Cold & hot aisle  
containment solutions 

Leak prevention system  
LPS

Power distribution units 
PDU

Busbars

Caging solutions

MECHANICS
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Orbis Oy – Honest technology
Orbis Oy, founded in 1949, is a Finnish supplier 
of data transmission products in Finland, Estonia, 
Latvia, Lithuania and Russia. We are specialized in 
radio frequency and fiber optic technologies.

Our imported product portfolio is complemented 
with own product development and manufacturing 
operations such as high-quality cable assemblies.

• Mobile networks

• Telecom fixed networks

• In-building networks

• Electronics industry

• Data centers

• Machine building

Sales

Contact information
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Customer service 
+358 20 478 8600

Email
customerservice@orbis.eu

Address 
Vanha Kaarelantie 9
FI-01610 Vantaa
Finland

Homepage 
www.orbis.eu

Webshop
www.worbis.shop

FINLAND 

Heikki Saukko
heikki.saukko@orbis.eu
Tel. +358 40 050 2217

BALTIC COUNTRIES

Erkki Kämärä
erkki.kamara@orbis.eu
Tel. +372 515 1820

RUSSIA 

Vadim Kondratiev
vadim.kondratiev@orbis.com.ru
Tel. +7 906 731 0688
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