
UNDERSTANDING 
CUSTOMER NEEDS

Determine the length of 
cable needed and 
whether it needs to 
support long-distance 
data transmission and 
number of fiber strands 

DISTANCE & COUNT

Inquire about where the 
cable will be installed 
armored, rodent 
resistant, aerial, burial,  
and air-blown

ENVIRONMENT

Ask what the primary 
use will be (last mile, 
middle mile, 
telecommunications, 
data center, etc.).

PURPOSE OF 
THE CABLE
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CABLE
 
DESIGN

Multiple designs of fiber optic cables exist to cater to the diverse requirements of 
different environments and applications. 
For instance, loose tube cables are preferred for outdoor installations due to their 
flexibility and ability to withstand temperature changes. 
Tight buffered cables are ideal for indoor use, providing robustness and ease of 
handling. 
Ribbon cables offer high fiber density and facilitate mass fusion splicing, making them 
suitable for data centers and high-density telecom networks. 
These varied designs ensure optimal performance, reliability, and efficiency in specific 
settings and conditions

Loose Tube Tight Buffered Ribbon

Description In loose tube cables, the fibers 
are loosely encased in a 
polymer tube, which can hold 
more than one fiber within it. 
Traditionally, these tubes are 
filled with a water-resistant gel 
that protects the fibers from 
moisture and extreme 
conditions. However, there are 
also dry loose tube cables that 
use water-swellable materials 
instead of gel. These materials 
expand when exposed to 
moisture, providing similar 
protection without the 
mess associated with gel.

Tight buffered cables 
encase each optical fiber in 
its own protective coating, 
thicker than the coating 
used in loose tube cables. 
Each fiber is individually 
coated, allowing them to 
be more robust and 
resistant to environmental 
hazards.

Ribbon cables 
contain multiple 
fibers organized in a 
flat ribbon-like 
configuration, 
allowing mass 
fusion splicing and 
handling of multiple 
fibers at once. This 
design significantly 
speeds up the 
process of 
connecting fibers.

Common use Loose tube cables are typically 
used in outdoor environments 
where temperature fluctuations 
and environmental conditions 
vary. They are ideal for long-
distance telecommunications or 
as backbone cables in large 
networks.

These cables are more 
suited for indoor 
applications or where 
cables need to be routed in 
tight spaces. Due to their 
robust nature, they can be 
handled more rigorously 
during installation, making 
them a good choice for 
campus settings, data 
centers, and intra-building 
connections.

Ribbon cables are used 
when high fiber counts 
and density are required, 
making them ideal for 
environments where 
space-saving is critical, 
such as data centers or 
for aerial installations 
where many fibers need 
to be connected over a 
large area.
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DRY 
VS GEL
Gel-filled buffer tubes use gel to protect fibers from moisture and 
environmental factors, providing robust water resistance but are messy 
during installation.
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use materials such as super 
absorbent polymers to block 
water, offering a cleaner, easier 
installation and maintenance 
process

DRY BUFFER TUBES 

are better suited for harsher 
environments and conditions 
with high moisture levels

GEL-FILLED TUBES 

technicians prefer gel-
free for their cleanliness 
and ease of handling

ALTHOUGH 
FIBER SPLICING 
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BEND RADIUS

Explain how signal loss varies between 
different fiber types and what impacts it 
(like bending).

G.652.D, G.657.A1, and G.657.A2 fiber optic cables all have the same physical 
dimensions, with inner and outer core diameters of 9µm and 125µm, 
respectively. This ensures full compatibility between cables defined by these 
three standards

Fiber type Min. Bend 
Radius

Attenuation 
at 1310 nm

G.652.D 30mm 0.36 dB/km

G.657.A1 10mm 0.36 dB/km

G.657.A2 10mm 0.36 dB/km

G.652.D 30mm 0.36 dB/km

G.657.A1 and G.657.A2 fibers are designed to have improved bend 
performance, meaning they exhibit lower loss when bent compared to G.652.D 
fibers. This makes them more suitable for installations in tight spaces where 
bending radius are a concern
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SINGLE-MODE VS MULTI
MODE FIBER OPTIC CABLE
Single-mode fiber optic cables have a small core and use laser light to enable long-
distance and high-bandwidth transmission, ideal for telecommunications and broadband 
networks. Multi-mode fibers, with a larger core, use LED light for shorter distances but 
support higher data rates, making them suitable for local area networks and data centers

Single-Mode Fiber Optic Cable Multi-Mode Fiber Optic Cable

CORE SIZE:

Typically has a small core diameter 
(approximately 8 to 10 microns), allowing only 
one mode of light to pass through. This 
minimizes signal loss over distances and 
reduces dispersion.

Has a larger core size (about 50 to 62.5 microns), 
which allows multiple modes of light to scatter 
through the core. This results in modal dispersion 
which can limit bandwidth over long distances.

LIGHT 
SOURCE:

Uses lasers to transmit light, which provides a 
focused and straight path. This allows for 
longer transmission distances without 
significant signal loss.

Employs LEDs (Light Emitting Diodes) as the light 
source, which is less focused and scatters more within 
the cable. This limits the transmission distance 
compared to single-mode.

DISTANCE:

Ideal for long-distance applications, capable of 
transmitting data over kilometers without the 
need for signal repeaters. Common in 
telecommunications, cable TV, and university 
campuses.

Typically used for shorter distances, usually under 
500 meters. It is most effective in local area networks 
(LANs), data centers, and towers where high data 
volumes are transmitted over relatively short 
distances.

BANDWIDTH:

Single-mode fiber optic cables typically offer 
higher bandwidth capacities over longer 
distances compared to multi-mode fibers, 
which means it can carry more data. This is 
particularly beneficial for high-demand 
applications that require extensive data 
transmission such as FTTx

 

and internet 
backbones 

Multi-mode fiber optic cables are ideal for short-
range applications, offering substantial bandwidth 
that, while lower than single-mode fibers due to 
modal dispersion. Technological advancements, such 
as OM3 and OM4 fibers, have significantly improved 
their bandwidth, enabling them to support gigabit 
and 10-gigabit transmission rates across distances of 
several hundred meters.

COST:
Generally, more expensive than multi-mode due 
to the precision required in manufacturing and 
the technology used to generate the laser light 
source.

Less expensive than single-mode; the technology is 
simpler

 

and the cable is generally easier to handle 
and install.

APPLICATIONS:

Ideal for broadband networks and installations 
requiring cable runs over 500 meters. 
Commonly used in FTTx, internet backbones, 
data centers, and metropolitan area networks 
(MANs).

Ideal for use in office buildings, towers, data centers, 
and school campuses where high-speed data 
transfer is needed over moderate distances. Often 
used for delivering high data rates and signal 
reliability within buildings.

• Single-mode: Ideal for long-distance applications, high bandwidth; uses laser light.

• Multi-mode: Best for shorter distances (under 500m), lower cost; uses LED light.
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Aerial Burial

COST Less expensive, uses existing 
poles.

More costly due to excavation 
and construction needs.

INSTALLATION Faster and easier, leveraging 
existing infrastructure.

Time-consuming and complex 
due to digging and physical 
barriers.

DURABILITY More exposed to environmental 
damage (weather, foliage 
animals).

Better protected from 
environmental factors, thus more 
durable.

MAINTENANCE Easier to access for repairs, but 
more frequently needed.

Difficult access for maintenance 
but less frequently required.

ENVIRONMENTAL 
AND COMMUNITY 

Visible, potential for visual 
impact.

Less visual impact, but more 
disruptive during initial 
construction.

Aerial Fiber Optic Cables:
Installed overhead, suspended between poles or other structures. Aerial 

installations can either be lashed to a messenger wire or self-supporting. This 

method is common in both urban and rural settings

Advantages Disadvantages

Cost-Effectiveness: Generally, less 
expensive than burial installations because it 
requires a lot less labor.

Environmental Vulnerability: More exposed 
to environmental hazards such as wind, ice, 
rodents and tree damage.

Ease of Access: Maintenance and 
troubleshooting are easier since the cables 
are accessible from the ground or via aerial 
lifts.

Physical Risks: Susceptible to 
damage from traffic, construction, 
and vandalism.

Speed
 
of

 
Deployment:

 
Faster

 
to

 
deploy,

 as
 
it

 
avoids

 
the

 
complexities

 of
 
ground

 
disturbances.

Aesthetic
 
Impact:

 
Can

 
be

 
considered

 unsightly
 
and

 
may

 
face

 
opposition

 
in

 
urban

 areas
 
where

 
cityscape

 
aesthetics

 
are

 
a

 priority.

AERIAL 
VS BURIAL 
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AERIAL 
VS BURIAL 

Advantages Disadvantages

Protection: Offers superior protection from 
environmental hazards, physical damage, 
and vandalism.

Cost: More expensive due to the need for 
trenching, drilling, or 
conduit installation.

Aesthetic: Invisible once installed, preserving 
the natural or urban landscape.

Accessibility: More difficult and costly to 
access for maintenance or repairs once 
installed.

Longevity: Typically has a longer lifespan 
than aerial installations due to reduced 
exposure to physical and environmental 
stresses.

Time-Consuming: The installation process is 
generally slower and can be delayed by 
weather conditions or discovery of 
unforeseen underground obstacles (like 
utilities or rocks).

Burial fiber optic cables are installed underground, either directly buried 
in a trench or placed within conduits. This method is preferred in areas 
where aesthetic or environmental considerations are important

The choice between aerial and burial installation of fiber optic cables 
often depends on several factors

Choosing Between Aerial and Burial

• Regulatory and Permit Requirements: Some areas have strict regulations 
regarding where and how cables can be installed, affecting the choice 
between aerial and burial.

• Environmental and Physical Conditions: The local environment, including the 
risk of natural disasters, terrain type, and urban planning, plays a significant 
role.

• Budget Constraints: Cost considerations can significantly influence whether 
aerial or burial methods are feasible.

• Future Maintenance and Scalability Needs: How often the network might 
need upgrades

 

or maintenance can determine the preferable method of 
installation
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