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Is the optical module single-mode or dual-
mode

Overview

Definition of Single-mode Optical Modules Single-mode optical modules are designed
for long-distance data transmission.

Key Takeaways

Optical modules can be either single-mode or multi-mode, and this is independent of
whether they use single or dual fibers.

Understanding Single-Mode and Multi-Mode

Single-mode (SM) optical modules use a narrow fiber core (~9 um) that allows light to
travel in a single, straight path. They are ideal for long-distance transmission (up to
150-200 km) and high-speed networks, typically using LC connectors and operating
at wavelengths like 1310nm or 1550nm .

Multi-mode (MM) optical modules have a larger core (~50 um) that supports multiple
light paths, making them suitable for short-distance links (up to a few hundred
meters). They are cost-effective and easier to deploy but suffer from modal
dispersion at higher speeds .

Single-Fiber vs Dual-Fiber

The terms single-fiber (1-core) and dual-fiber (2-core) refer to the number of fiber
channels used for transmission, not the mode of the fiber .
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* Single-fiber (1-core) modules often use BiDi (bidirectional) technology, sending and
receiving data over a single fiber using different wavelengths. Most single-fiber
modules are single-mode due to wavelength multiplexing complexity .

* Dual-fiber (2-core) modules use one fiber for transmitting and another for receiving.
Both single-mode and multi-mode modules can use dual fibers .

Key Points for Identification

* Check the product name or datasheet: terms like “SM,” “Single Mode,” or
wavelength indicators (1310nm/1550nm) indicate single-mode; “MM,” “Multi-mode,”
or OM3/0OM4 indicate multi-mode .

» Look for fiber configuration: “1-core” or “Single Channel” indicates single-fiber;
“2-core” or “Dual Channel” indicates dual-fiber .

* Ensure compatibility: Mixing single-mode and multi-mode fibers or modules can
cause signal loss unless adapters or mode-conditioning patch cords are used .
Conclusion

To determine if your optical module is single-mode or dual-mode, you need to check
both the fiber type (SM or MM) and the fiber configuration (single or dual fiber). These
are independent specifications, and the correct choice depends on your network's
distance, speed, and fiber infrastructure .
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