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Single-mode and multimode fiber
transmission rates

Overview
These factors collectively influence the fiber''s bandwidth capacity, transmission
distance, and overall system cost.

Key Takeaways
Single-mode fiber supports higher data rates over longer distances, while multimode
fiber is optimized for shorter, high-speed connections.Core Differences Affecting
Rates

Single-mode fiber (SMF) has a small core diameter of 8–10 µm, allowing only one light
mode to propagate. This minimizes modal dispersion, enabling high-speed
transmission over long distances—up to tens of kilometers without amplification .
SMF typically uses laser light sources at 1310 nm or 1550 nm and supports Ethernet
speeds of 10 Gbps, 40 Gbps, 100 Gbps, and even 400 Gbps, depending on
transceiver technology . Multimode fiber (MMF) has a larger core (50 or 62.5 µm),
allowing multiple light modes to travel simultaneously. This causes modal dispersion,
which limits distance and reduces effective bandwidth over longer spans . MMF uses
LED or VCSEL light sources at 850 nm or 1300 nm and is ideal for short-range, high-
speed applications such as data centers or LANs . Typical MMF rates include 10 Gbps
up to 300–400 meters (OM3/OM4), 40 Gbps and 100 Gbps up to 100–150 meters,
with distances decreasing as speed increases .
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Distance vs. Data Rate SummaryFiber TypeTypical Max DistanceCommon Data
RatesNotesSingle-mode (OS2)10–80 km10G, 40G, 100G, 400GLong-haul, telecom,
backbone networks; low attenuationMultimode (OM3)300 m10GShort-range, data
centers, cost-effectiveMultimode (OM4)400 m10G; 100–150 m for
40G/100GOptimized for higher-speed short linksMultimode (OM5)400–550
m10G–100GSupports wideband parallel optics for future upgradesPractical
Considerations
• Cost: MMF transceivers are cheaper, but SMF cables are less expensive over long
distances. SMF transceivers are more costly but provide future-proof scalability .

• Applications: Choose SMF for metro, core, or long-haul networks where high
bandwidth and low attenuation are critical. Choose MMF for short links, such as within
buildings or data centers, where budget constraints exist .

• Upgrades: SMF is better suited for future upgrades to 40G, 100G, or higher speeds
due to its low dispersion and long-distance capability . In summary, single-mode fiber
excels in long-distance, high-bandwidth applications, while multimode fiber is cost-
effective for short-range, high-speed connections, with achievable rates strongly
dependent on fiber type, core size, and distance.
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In fiber-optic communication, a single-mode optical fiber, also known as fundamental-
or mono-mode, is

Single Mode vs Multimode Fiber Cable: Guide to Fiber Optic Cable

Single Mode vs Multimode Fiber Cable: Compare core size, bandwidth, distance, cost,
and best use cases to help you

Single-Mode Fiber (SMF) vs Multimode Fiber (MMF): Choosing the

© 2026 DANI ALONSO OPTICAL CONNECTIVITY - All rights reserved



Page 3/4

For example, Plastic Optical Fiber (POF) comprises a plastic core, which offers an
increased bend radius for compact

Fiber Optic Cables: Speed, Standards, and More

Fiber Optic Speed and Distance Comparison The charts below quickly compare single-
mode and multimode fiber optic cables. ...

Single Mode vs Multimode Fiber: Pros, Cons, & Applications

Single mode, by contrast, demands tighter precision during installation and often
specialized equipment and expertise for

Single Mode vs Multimode Fiber

From the comparison—single mode vs multimode fiber, it can conclude that both
single-mode optics and multimode
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Compare fiber type vs. speed and distance in fiber optic cabling. Learn the
differences between multimode and singlemode fiber for

Fiber Optic Cable Types Explained

Our comprehensive guide to types of fiber optic cables. Learn all about the
differences between single mode and multimode cables,

Single-Mode vs. Multi-Mode Fibers: Technical Comparison

Discover ROI-boosting fiber choices: Single Mode vs Multimode Fiber. Get the right
speed & savings for your network—download

Single Mode vs Multimode Fiber: Key Differences Explained

Single mode vs multimode fiber explained. Learn differences, speeds, distances, and
which is best for your network needs.

Single Mode vs. Multi Mode Fiber: Key Differences Explained

Explore the differences between single mode and multi mode fiber optics.
Understand their dimensions, transmission rates,

Single Mode vs Multimode Fiber Cable

Multi-Mode Optical Fiber Cable : Multimode fiber cables are the type of fiber cables
that transmit data via their core of
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Learn the key differences between single mode vs multimode fiber optic cables,
including core size, distance,

Single Mode vs Multimode Fiber: What''s the Difference

Compare single mode and multimode fiber in terms of speed, distance, cost, and use
cases to find the best fit for

Single Mode vs. Multimode Fiber: What''s the Difference?

Learn the difference between single mode and multimode fiber optic cables to choose
the right solution for your business''s speed,

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://danialonso.es
Technical inquiry: https://danialonso.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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