
Calculation of Multimode Indoor Optical
Cable Length

Article Overview

The maximum length of a multimode indoor optical cable depends on fiber type, wavelength, modal

dispersion, and attenuation, typically ranging from 300 m (OM3) to 550 m (OM4) for 10 GbE applications.

Key Factors Affecting Cable Length

1. Fiber Type: Multimode fibers are classified as OM1, OM2, OM3, and OM4. OM3 and OM4 are

laser-optimized 50 um fibers suitable for high-speed LAN and data center applications. OM3 supports 10 GbE

up to 300 m, while OM4 extends this to 550 m . 2. Wavelength: Common wavelengths for multimode fiber are

850 nm and 1300 nm. Attenuation is higher at shorter wavelengths; for example, OM4 has approximately 3.5

dB/km loss at 850 nm . 3. Modal Dispersion and Bandwidth: Multimode fibers carry multiple light modes,

causing modal dispersion that limits distance. The bandwidth-length product (MHz.km) defines the maximum

distance for a given data rate. Higher bandwidth fibers (OM4) allow longer runs at the same speed . 4.

Attenuation: Total signal loss is calculated as: Total Loss (dB) = Fiber Attenuation (dB/km) x Cable Length

(km) + Connector/Splice Losses (dB) The cable length must ensure that total loss does not exceed the

transceiver's receiver sensitivity .

Practical Calculation Steps

o Determine the required data rate (e.g., 10 GbE, 40 GbE).

o Select the fiber type (OM3 or OM4 for high-speed indoor links).

o Check the fiber's bandwidth-length product to ensure it supports the data rate over the desired distance.

o Calculate total allowable attenuation based on transceiver specifications.

o Estimate maximum cable length using: Maximum Length (km) = (Maximum Allowable Loss -

Connector/Splice Losses) / Fiber Attenuation (dB/km) For example, for a 10 GbE link using OM4 fiber at 850

nm with 3.5 dB/km attenuation and 1 dB total connector loss, if the transceiver allows 3.5 dB total loss:

Maximum Length ? (3.5 dB - 1 dB) / 3.5 dB/km ? 0.71 km (710 m), which is within practical limits for indoor

deployment .

Tools

Online calculators, such as the Multimode Fiber Calculator, can compute dispersion, bandwidth, and

maximum length based on fiber parameters and data rate .

Summary

To calculate multimode indoor optical cable length:
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o Choose the appropriate fiber type (OM3/OM4).

o Consider wavelength, attenuation, and modal dispersion.

o Use the bandwidth-length product and total loss budget to determine maximum feasible distance.

o For typical indoor 10 GbE links, OM3 supports up to 300 m, and OM4 up to 550 m, with adjustments for

connectors and splices . This approach ensures reliable signal transmission while optimizing fiber deployment

in enterprise or data center environments.

The software RP Fiber Calculator of RP Photonics can calculate fiber mode properties and light propagation in

fibers.

Introduction This document describes how to calculate the maximum attenuation for an optical fiber. You can

apply this methodology

In our Single Mode vs Multimode fiber text we take a look at different fiber optic cable types

Even beginners in fiber optics will have no problem getting started with this software. Playing with it trains

your intuition and gives you

AEN 75, Revision: 11 This Applications Engineering Note (AE Note) discusses the criteria for properly

selecting the optimal

OM5 is a wide band multimode fibre - especially suited to allow WDM (wave division multiplexing) of 4

channels into two.

Learn how fiber optic transmission distance varies between single mode vs. multimode fiber. Discover key

factors

A concatenated link usually includes a number of spliced factory lengths of optical fibre cable. The

transmission parameters for

INTRODUCTION Fiber optics has been providing long distance connections for a long time. But, until now,

the higher cost often

The length of an optical cable can vary significantly depending on the type of fiber used, the application, and

the

The calculation of the fiber loss factor is straightforward--simply multiply the loss factor by the total length
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Optical Fiber Calculations Enter in these first 4 parameters which describe the properties of the optical fiber.

Then enter the

How do you choose between single mode and multimode fiber? Compare their differences in core size, light

source,

Multimode fiber optic cables are essential in modern data communication systems since

This article discusses multimode fiber distance limits, the types of multimode fiber and their respective

distance

Fiber optic technology is the backbone of modern high-speed communication networks,

Web: https://www.morwarreconst.co.za
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