Optical Cable Splitting Design

SOLAR ¢ro.

Article Overview

Optical cable splitting design involves selecting appropriate split ratios, splitter types, and deployment
architectures to efficiently distribute optical signalsin PON networks.

Split Ratios

Optical splitters divide a single optical signal from an Optical Line Terminal (OLT) into multiple outputs for
Optical Network Terminals (ONTs). Common split ratios are powers of 2, such as 1x2, 1x4, 1x8, 1x16, 1x32,
and 1x64, though odd ratios like 1x3 or 1x5 are sometimes used . The choice of split ratio affects bandwidth

per user, fiber count, and network scalability. For example, a 1x32 split allows one OLT port to serve 32
subscribers, reducing infrastructure costs while maintaining adequate signal strength .

Splitter Types

Two main types of splitters are used:

0 FBT (Fused Biconical Taper) Splitters: Cost-effective, suitable for small splits (1x2, 1x4), often used in rural
or low-density deployments.

o PLC (Planar Lightwave Circuit) Splitters. Provide uniform optical power distribution, ideal for large splits
(1x32, 1x64), and preferred in high-density FTTH networks . PLC splitters offer high stability, low insertion
loss, and reliability, making them suitable for large-scale deployments.

Splitting Architectures

Centralized Splitting

o Splitters are located at a central office or cabinet.

o Allows flexible customer-to-splitter assignments via jumpers.

o Simplifies maintenance and upgrades but may require longer fiber runs to subscribers.

Distributed Splitting

o Splitters are placed closer to subscribers, often in closures or pedestals.

0 Once deployed, assignments are fixed, limiting flexibility.

0 Can reduce fiber usage and deployment costs in dense areas but may complicate network changes .

Hybrid Approaches
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o Networks often combine centralized and distributed splitting to optimize cost, fiber usage, and signa
quality.
0 Unbalanced splits or optical taps can adjust power along the route to meet performance requirements .

Design Considerations

o Signal Loss: Each split introduces insertion loss; higher split ratios require careful power budgeting.

0 Scalability: Centralized designs allow easier subscriber additions, while distributed designs may require
additional splitters.

o Cost Efficiency: Fewer OLT ports and fibers reduce CAPEX, but splitter placement impacts operational
costs.

o Network Management: Centralized splitting simplifies monitoring and maintenance, whereas distributed
splitting may require more field operations .

Applications

o FTTH Networks: Efficiently connect multiple homesto asingle OLT port using splitters.

o Data Centers. Manage high-density optical connections between servers and storage devices.

o Industrial Automation: Provide reliable, EMI-immune communication between sensors and controllers . In
summary, optical cable splitting design requires balancing split ratios, splitter types, and deployment

architectures to achieve cost-effective, scalable, and reliable PON networks. Centralized, distributed, or hybrid
approaches can be selected based on network density, maintenance requirements, and future scalability needs.

An optical splitter isacrucial passive fiber optic device that splits and combines optical

Fiber optic splicing joins two fiber optic cables end to end seamlessly to create a continuous path for light
signal,

CommScope offers a portfolio of bare and connectorized splitters/couplersin awide range of styles and

Passive Optical Networks (PON) have become the backbone of high-speed fiber-to-the-home (FTTH)
solutions.

Each splitter architecture discussed in this article has its own set of pros and cons. The choice of architecture
depends on various

Beam splitter cubes can be used not only for simple light beams, but also for beams carrying images, e.g. in
various types of
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This guide demystifies fiber optic splitters, explaining their design, operating principles,

The working principle of fiber optic splitters is based on optical coupling and splitting . When a light signal
entersthe

Fiber U isthe free online learning website of the FOA - the Fiber Optic Association, the international

4. What are the common types of fiber optic splitters? The common types of fiber optic splitters include the
planar waveguide splitter,

Understanding the possibilities and limitations of splitting an optical cable is crucia for network designers,
engineers,

In an optical splitter, the input optical signal is divided into multiple output optical signals,

Choose Optical Splitter: PLC Splitter or FBT Splitter? Before we start to discuss the splitting level and ration
design, it"s

Master optical splitter selection for FTTH &amp; GPON networks. Compare PLC vs FBT, analyze insertion
loss charts, and

Explore the workings of fiber optic splitters, their technical specifications, and wide-ranging

As demand for high-speed internet and extensive data connectivity grows, the use of optical splitters in
telecommunication networks
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