Multi-mode and single-mode hybrid use
of optical modules

Article Overview

Mixing single-mode and multi-mode optical modules is generally not recommended
due to core size, wavelength, and signal compatibility issues, which can severely limit
distance and reliability.

Key Differences Between Single-Mode and Multi-Mode Modules

* Core Size: Single-mode fiber (SMF) has a narrow core of 8-10 um, while multi-mode
fiber (MMF) has a larger core of 50-62.5 um .

* Light Source: SM modules use laser diodes for a narrow, focused beam; MM
modules use LEDs or VCSELs with a broader beam .

* Distance and Speed: SMF supports long distances (2 km to 200 km) with high
bandwidth, whereas MMF is optimized for short distances (100 m to 550 m,
sometimes up to 2 km) at lower cost .

* Wavelengths: SMF typically operates at 1310 nm, 1490 nm, or 1550 nm; MMF
operates at 850 nm or 1300 nm .

Challenges of Hybrid Use

* Signal Loss and Reliability: Connecting an SM transceiver to MM fiber can allow a

link to light up, but signal power drops quickly, often limiting usable distance to less

than 100 meters and causing CRC errors or link drops .

* Light Coupling Issues: MM transceivers over SM fiber result in almost all light being

lost due to the small SM core, preventing effective data transmission . ———
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Consequently, this leads to a decrease in optical density in the fiber, ultimately
mitigating signal distortion.
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