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Distance between single-mode and dual-
mode fiber optic cables

Overview

How do you choose between single mode and multimode fiber? Compare their
differences in core size, light source, bandwidth, transmission distance, and cost to
identify the right application.

Key Takeaways

Single-mode fiber supports long-distance transmission up to tens of kilometers, while
multimode fiber is limited to hundreds of meters. Core Differences Affecting
DistanceSingle-mode fiber (SMF) has a narrow core diameter of approximately 8-10
Kim, allowing only a single light path to propagate. This design minimizes modal
dispersion, enabling signals to travel over long distances with low attenuation,
making it ideal for backbone networks and long-haul communication links.

Standard OS2 single-mode cables can carry signals 10-80 kilometers without
repeaters, depending on the transmission rate and wavelength. For example, at 10
Gbps, single-mode fiber can reach 40 km, and at 100 Gbps, it can extend up to 10 km
with standard transceivers. Multimode fiber (MMF), in contrast, has a larger core
diameter of 50 or 62.

5 um, supporting multiple light paths simultaneously. This leads to modal dispersion,
where different light modes arrive at the receiver at slightly different times, limiting
the effective transmission distance. Typical distances for multimode fiber are much
shorter: OM3 fiber supports 10 Gbps up to 300 meters, while OM4 extends this to 400
meters.
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Multimode fiber is generally more cost-effective for short-range applications, such as
within data centers or campus networks. Practical ImplicationsLong-distance
applications: Single-mode fiber is preferred due to its low attenuation and high
bandwidth over tens of kilometers. It is suitable for metro, backbone, and intercity
networks.

Short-distance applications: Multimode fiber is ideal for distances under 500 meters,
offering lower transceiver costs and easier installation in local area networks.
Bandwidth considerations: Single-mode fiber supports higher data rates over longer
distances, while multimode fiber's bandwidth decreases with distance due to modal
dispersion. In summary, the key difference in distance is that single-mode fiber can
transmit data over tens of kilometers, whereas multimode fiber is limited to a few
hundred meters, making the choice dependent on network scale, budget, and
performance requirements.
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We breakdown the differences between single mode and multimode fiber optic cable,
covering aspects like physical structure, bandwidth over distance, and typical
integration in networks.

Single Mode vs Multimode Fiber Cable

Multimode fiber cables are the type of fiber cables that transmit data via their core of
larger diameters enable an average, single-mode transceiver multiple modes of light
to propagate
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