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Detailed Explanation of PON Spectrum
Splitter

Overview
Learn how Passive Optical Splitters enable flexible, fault-tolerant PON networks,
maximize fiber efficiency, and support scalable growth.

Key Takeaways
A PON spectrum splitter passively divides a single optical signal from the OLT into
multiple outputs for ONTs, enabling cost-efficient, scalable fiber distribution without
active electronics.Core Function

A PON spectrum splitter is a passive optical device that takes one input signal from
the Optical Line Terminal (OLT) and splits it into multiple outputs for Optical Network
Terminals (ONTs) or Optical Network Units (ONUs) at subscriber locations. This allows
a single OLT port to serve multiple users, reducing the need for dedicated fibers and
lowering infrastructure costs while maintaining scalability and reliability .

Types of Splitters
• FBT (Fused Biconical Taper) Splitters:
• Low-cost, suitable for small splits (e.g., 1:2, 1:4).

• Constructed by fusing and tapering fibers to divide light.

• Less uniform power distribution for large splits .

• PLC (Planar Lightwave Circuit) Splitters:
• Highly uniform, ideal for large splits (e.g., 1:32, 1:64).
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• Uses waveguide circuits on a silica substrate for precise splitting.

• Preferred in modern GPON and XGS-PON deployments for consistent signal strength
.

Split Ratios

The split ratio defines how many outputs a splitter has and how the input optical
power is distributed. For example, a 1:32 splitter divides one input into 32 outputs,
ideally with equal power. Split ratios can be uniform (equal power to all outputs) or
non-uniform (customized for specific network needs). Choosing the correct split ratio
is critical for bandwidth allocation and network performance .

Deployment Architectures
• Centralized Splitting:
• Splitters are located at a central office or Fiber Distribution Hub (FDH).

• One-stage splitters connect directly from OLT to ONTs.

• Allows reconfiguration of customer connections via fiber jumpers.

• Suitable for dense urban areas with high user concentration .

• Distributed (Cascaded) Splitting:
• Splitters are deployed closer to subscribers in closures or pedestals.

• Uses multiple stages of splitters (e.g., 1:4 followed by 1:8 to achieve 1:32).

• Reduces fiber count from OLT to splitter locations.

• Addresses are typically fixed and not reconfigurable via jumpers .

• Hybrid Approaches:
• Combines centralized and distributed splitting to optimize cost, fiber usage, and
scalability.

• Useful in mixed urban and suburban deployments .

Operational Principles
• Passive Operation: No power is required; splitters rely on precise optical
waveguides or fused fiber structures.

• Bidirectional Capability: Splitters can combine upstream signals from ONTs while
distributing downstream signals from the OLT.

• Scalability: Adding new subscribers often only requires connecting additional ONTs
to existing splitter outputs if capacity allows.
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• Reliability: Passive design reduces maintenance and operational costs, as there are
no active electronics .
Practical Considerations
• Power Budget: Each split reduces optical power; network design must ensure ONTs
receive sufficient signal.

• Environmental Protection: Outdoor splitters are often housed in IP65-rated ABS or
LGX enclosures to withstand weather conditions.

• Connector Types: SC/APC is standard, with LC/UPC or SC/UPC as alternatives
depending on deployment . In summary, the PON spectrum splitter is a key passive
component that enables efficient, scalable, and cost-effective fiber distribution in
FTTH networks. Its design, split ratio, and deployment architecture directly influence
network performance, scalability, and operational efficiency .
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