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How much larger is multimode fiber
compared to single-mode fiber

Overview
Multimode Fiber (MMF), by contrast, has a larger core (50 µm or 62.5 µm) that
supports multiple light paths.

Key Takeaways
Single mode fiber has a core diameter of about 9 µm, while multimode fiber cores are
much larger, typically 50 µm or 62.5 µm.Core and Cladding Dimensions
• Single Mode Fiber (SMF): The core is very narrow, usually around 9 µm, with a
cladding diameter of 125 µm. This small core allows only a single light mode to
propagate, minimizing modal dispersion and enabling long-distance, high-speed
transmission .

• Multimode Fiber (MMF): The core is significantly larger, typically 50 µm or 62.5 µm,
also with a cladding diameter of 125 µm. The larger core supports multiple light
modes simultaneously, which increases modal dispersion and limits the effective
transmission distance .
Implications of Core Size
• Light Propagation: SMF's narrow core restricts light to a single path, providing a
focused, straight transmission ideal for long-haul networks. MMF's larger core allows
multiple light paths, similar to multiple lanes on a highway, which is suitable for short-
range, high-bandwidth applications .
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• Transmission Distance: Single mode fiber can transmit signals over tens to
hundreds of kilometers, while multimode fiber is generally limited to short distances
up to 550 meters depending on the type (OM1–OM5) and wavelength .

• Bandwidth and Cost: SMF supports higher bandwidth and longer distances but
requires precise, laser-based equipment, making it more expensive. MMF is more
cost-effective for short-range applications and can use LEDs or VCSELs for light
sources .
Summary

The core size difference is the most visible physical distinction: 9 µm for single mode
vs 50–62.5 µm for multimode, while both share a 125 µm cladding. This size
difference directly affects light propagation, modal dispersion, transmission distance,
and the choice of applications, with SMF preferred for long-distance, high-speed
networks and MMF for short-range, cost-sensitive setups .
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standards, product documentation and project requirements.
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