
WHITE PAPER: Comparison of single mode and multi-mode fiber optic cabling costs in data center 2019 © Orbis Oy  |  1

WHITE PAPER

Comparison of single mode and 
multi-mode fiber optic cabling 
costs in data center



WHITE PAPER: Comparison of single mode and multi-mode fiber optic cabling costs in data center 2019 © Orbis Oy  |  2

Single mode and multi-mode fiber types  

Single mode optical fiber is typically used for backbone 
cabling at long distances, whereas more economical multi-
mode fiber is used for internal networks in office buildings 
and data centers. Between these two cable types there 
are differences in performance with the reachable signal 
distance and transfer rates. This is due to the fact that the 
signal attenuates and scatters more in multi-mode fiber than 
in single mode. As data volumes continue to grow, capacity 
requirements in data centers will change the traditional 
setting between single mode and multi-mode fiber.

In data center, the essential part of cabling is the cable management 
which includes the aspects of space and energy saving, effective 
maintenance, and the possibility to increase capacity modularly. 
Hence, one of the key factors in data center’s long life cycle is a well 
planned, long-lasting cabling.

At Orbis, we make plans and calculations for different options for our 
customers who are designing new data centers. So, what is the diffe-
rence in cost between single mode and multi-mode today?  

Cable layout plan for 20 racks 
In this example case, we compare the differences of the category 
OS2 single mode solution and the category OM4 multi-mode soluti-
on in 40G and 100G transfer rate data centers. For this comparison, 
we have selected products for cabling 20 racks: 18 server racks and 
2 telecommunications racks with 12 links (duplicated 6+6) in each 
server rack. 
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Optics
In our example, the single mode cabling solution has LR4 optics with 
LC duplex connector interface. One fiber carries the transmitting 
signal (TX) and the other fiber the receiving signal (RX). 

The multi-mode solution has SR4 optics. To reach the required 
transfer rates, one fiber carries 10G (which makes a total of 40G) or 
25G (which makes a total of 100G). Both 40G and 100G transfer rates 
require 8 fibers, so the appropriate connector for this kind of cabling 
is MPO/MTP connector which contains several fibers.

In our calculation, the connector interface in OM4 SR4 optics is 
MTP8. Four of the eight fibers are used for transmitting the signal 
and another four are used for receiving. MPO/MTP connector is the 
same size as LC duplex connector, thus also the optics (SFP modules) 
and the panel data ports for both are of the same size.

COST COMPARISON OF OPTICS

Multi-mode 
MPO/MTP 8/12 fibers

PHYSICAL INTERFACES FOR OPTICS

Single mode 
LC Duplex 2 fibers

QSFP+ Transceiver - 850nm (SR4) 
40GbE

QSFP28 Transceiver - 850nm (SR4) 
100GbE 

QSFP+ Transceiver - 1310nm (LR4) 
40GbE

QSFP28 Transceiver - 1310nm (LR4) 
100GbE

40G 
Multi-mode 

SR4

100G 
Multi-mode 

SR4

40G 
Single mode 

LR4

100G 
Single mode 

LR4
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Cabling
In this example case, the cabling is redundant, in other words dupli-
cated. The cables are pre-connected to the module assemblies which 
are attached to the panel frames of 1U high. The panel frames are 
installed to a telecommunications rack or to a server rack.

In the single mode cabling solution, the trunk cables contain 12 fibers 
with LC connectors. In the multi-mode cabling solution, the trunk 
cables contain 8 or 12 fibers with MPO/MTP connectors.  

LINK CHART – SINGLE MODE

LINK CHART – MULTI-MODE

MPO/MTP 
patch cord

MPO/MTP 
patching 
module

MPO/MTP 
trunk cable

MPO/MTP 
patching 
module

MPO/MTP 
patch cord

LC duplex 
patch cord

LC patching 
module

LC trunk 
cable

LC patching 
module

LC duplex 
patch cord

Multi-mode Single mode

40G

Optics                Cabling

Multi-mode Single mode

100G

Optics                Cabling

TOTAL COST COMPARISON 

Summary
On the whole, for data centers the cabling solution with OM4 cabling 
is a more economical solution than with OS2 single mode. Multi-mo-
de requires more cables, which means that installation and measu-
rement take more time. However, the most significant difference 
in price is due to more expensive optics needed for single mode. 
Also lifecycle costs are higher, as single mode optics consume more 
energy. As the use of single mode fiber increases, the prices of optics 
have started to decrease, and this will narrow the difference in price.
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When using single mode fiber, there is no need to consider the limita-
tions of distances and in the future the cables will not be a bottlene-
ck in case there is increase in the data transfer rate. For this reason, 
some of our customers have selected the single mode solution, des-
pite the price difference. Single mode is a sensible option for large 
data centers, where distances inside the data center or between 
several connected data centers are within hundreds of meters.

Data center operator can also anticipate future changes to the envi-
ronment that require longer routings and therefore ends up selec-
ting single mode right from the beginning. As data transfer rates and 
volumes are increasing overtime, a full implementation with single 
mode cabling can be seen as an investment that extends the data 
center lifetime. 

How about OM5?
The latest multi-mode fiber category, OM5, is optimized for 100G 
transfer rates and above. OM5 offers more capacity with less cables, 
as it is designed to support SWDM technology that quadruples the 
bandwidth in a single fiber. Where 100G data transfer rate with OM4 
technology requires 8 fibers, 200G data transfer rate with OM5 te-
chnology requires only 2 fibers. OM5 fiber also carries signal longer 
distances than OM4. Though, the difference is, only a few tens of 
meters.   

The OM5 cable is approximately 30% more expensive than the OM4 
cable. As OM5 technology is fully compatible with OM4, it can be 
deployed for example in extensions. Practical applications for OM5 
are about to enter the market. Likewise, the availability of SWDM 
compatible optics is still limited.

 Explore
To learn more about data center cabling, please read our Guide for 
Fiber Optic Cabling in Data Centers which is available for download 
at www2.orbis.fi/data-center-cabling-guide

Multi-mode 

Lower total cost

Optional categories: OM3, OM4  
and OM5

More cables needed

Installation and measurement take 
more time

Limited distances <500m

Our partner  
in making this white paper

Single mode 

Higher total cost

Optics significantly more expensive

Optics consume more energy  

Less cables, less space needed

No distance limitations, possibility for extensions

Higher data transfer capacity, longer lifetime

http://www2.orbis.fi/data-center-cabling-guide 


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.
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