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Article Overview

Effective Modal Bandwidth (EMB) measures the data-carrying capacity of multimode fiber, expressed in
MHz.km, and is a key factor in determining transmission distance and speed.

What isEMB?

Effective Modal Bandwidth (EMB) is a specification for multimode optical fiber that quantifies how much
data the fiber can transmit over a given distance. It is expressed in Megahertz per kilometer (MHz.km),
meaning a fiber with an EMB of 200 MHz.km can carry 200 MHz of signal over 1 km, or equivaently, 100
MHz over 2 km . EMB is primarily determined by differential mode delay (DMD), which is the variation in
travel time between different light modes within the fiber core .

How EMB Works

In multimode fiber, light travels in multiple paths or modes. Some modes travel near the center of the core
(lower-order modes), while others travel closer to the core-cladding interface (higher-order modes). These
modes propagate at different speeds, and the difference in arrival times causes modal dispersion, which limits
the fiber's bandwidth. A smaller DMD results in less pulse spreading and a higher EMB, allowing faster data
transmission over longer distances.

EMB and Fiber Types
Different multimode fiber types have varying EMB ratings:

0 OM3 fiber: EMB ~2000 MHz.km, supports 10 Gbps up to 300 meters

0 OM4 fiber: EMB ~4700 MHz.km, supports 10 Gbps up to 550 meters

0 OMS5 fiber: Designed for wideband applications, further increasing EMB for higher-speed transmission
Higher EMB fibers alow longer transmission distances at a given data rate, making them suitable for modern
data centers and high-speed networks.

Practical Considerations

0 EMB is a standards-based specification found in vendor datasheets; it cannot be measured directly in the
field.

o It is critical for network design, especially when planning multimode fiber links for 10 Gbps or higher
Speeds.

0 EMB is influenced by fiber quality, core uniformity, and launch conditions, which affect DMD and modal
dispersion . Understanding EMB helps engineers select the appropriate fiber type for a given application,
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ensuring reliable high-speed data transmission over the required distance.

Compare al five multimode fiber grades -- OM1 through OM5 -- with full specs, bandwidth, distance limits,
and real

The EMB values of these fibers at various wavelengths are calculated. Using the worst-case values, we can
establish

In this paper, we describe the EMB wavelength dependence for OM3 and OM4 fibers, and show how one can
design

Such fiber types are deemed "Bend-Insensitive" and should be compatible with current optical fibers,
equipment, practices and

Demand for higher speed optical communications systems for premises applications has forced significant
improvementsin

This comprehensive reference of standardized fiber optic acronyms is a resource for understanding technical
shorthand across

Multi-mode optical fiber is atype of optical fiber mostly used for communication over short distances, such as
within abuilding or on a

Major multimode fibre manufacturers started OM3 fiber production Superior class showed to be available
(subset of OM3), offered as

There are many types of fiber optic connectors, but each generally uses either physical contact or expanded
beam technology. This

The modal bandwidth is the maximum optical transmission bandwidth (limited by intermodal dispersion)
which can beusedin a

Performance of OM4 fiber, expected to be standardized in 2009, will be verified using the same criteria as
OM3, but to

DMD (Differential Mode Delay) quantifies propagation delay introduced for different optical modes excited
across the

All multimode fibers utilizing the above nomenclature should be graded-index MMF and compliant with
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industry prevailing standards

Because of its high capacity and reliability, multi-mode optical fiber is generally used for backbone
applicationsin buildings. An

Per the standard, the bandwidth of the fiber is ensured by meeting the Effective Moda Bandwidth (EMB)
specification; however,

Range of EMB peak wavelengths for OM4 fibers EMB wavelength dependence - Supplier C, same cable 15
1413
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