
How much attenuation does a 1-to-8
optical splitter have 

Article Overview

A 1-to-8 optical splitter typically has an insertion loss of around 10-11 dB per output port, including both

theoretical and excess losses.

Understanding Splitter Loss

A 1x8 optical splitter divides the incoming optical power equally among eight output ports, meaning each port

ideally receives 1/8th of the input power . The theoretical loss due to splitting alone can be calculated using

the formula: Insertion Loss (dB) = 10 x log10(N) where N is the number of output ports. For a 1x8 splitter: 10

x log10(8) ? 9 dB This represents the ideal loss if the splitter were perfect with no internal imperfections .

Excess Loss

In practice, splitters have additional excess loss caused by factors such as fusion splices, core misalignment,

and imperfections in the splitter package. Typical excess loss for planar lightwave circuit (PLC) splitters

ranges from 0.5 to 2 dB . For a 1x8 splitter, this brings the total practical insertion loss to approximately 10-11

dB per output port .

Practical Implications

o If the input power is 0 dBm (1 mW), after a 1x8 splitter with ~10.5 dB insertion loss, each output port would

carry about -10.5 dBm, or roughly 0.089 mW .

o This attenuation is critical for designing PON or FTTH networks, as optical receivers require a minimum

power level to operate reliably.

o When planning a network, the total power budget must account for splitter loss, fiber attenuation, connector

losses, and system margin to ensure proper signal levels at each endpoint .

Summary

A 1-to-8 optical splitter introduces a typical insertion loss of 10-11 dB per output, combining the theoretical

splitting loss (~9 dB) and practical excess loss (0.5-2 dB). This value is essential for calculating the optical

power budget in fiber optic networks and ensuring reliable operation of connected devices.

In long-distance transmission systems, optical splitters also need to have high directivity to
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Optical splitters are usually used in passive optical networks (PONs) to distribute fiber to individual homes or

A very frequent question is how the splitter ratio in an optical splitter relates to the actual signal gain. In other

words,

Likewise, there are 1&#215;4 splitter, 1&#215;8 splitter, 1&#215;16 splitter, 1&#215;32 splitter, and so on.

When the splitter has two inputs and four outputs,

Fiber Broadband Association Technology Committee February 2025 The choice of splitter architecture for a

passive optical network

One of the most valuable uses of optical splitters is to determine splitter loss. This loss occurs because the

signal level

Optical splitters introduce a large attenuation, a 1:2 splitter introduces as much attenuation as an optical fiber

about 10 km long

Guidelines On What Loss To Expect When Testing Fiber Optic Cables To be able to judge whether a fiber

optic cable plant is good,

An optical splitter is a passive device, meaning is does not require power to operate like an optical DWDM

amplifier in a fiber deep

A splitter with 1&#215;2 certain ratio configuration means that it has one input and two outputs. There are

1&#215;4 plc splitter, 1&#215;8

Splitter loss refers to the optical power lost when a signal is divided into multiple channels.

Calculating Allowable Splitter Loss Application Note Introduction An optical signal degrades as it propagates

through a network.

But the PLC splitter is not customizable. There are only 1:2, 1:4, 1 and other standard versions: 8, 1:16, 1:32

and so

Optical Splitter Loss Ratio 1:N: Fiber Optic Splitters are used to divide the input optical fiber light at a certain

ratio and

It is possible to have more than two splitting stages in a cascaded system, and the overall split ratio may vary

Calculate optical splitter loss instantly -- enter output ports and excess loss to get ideal and total insertion loss
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for PLC and FBT
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