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The single-fiber optical module uses two
different wavelengths of light

Overview
Single-fiber Module: Uses two optical signals of different wavelengths for bidirectional
transmission.

Key Takeaways
Single-fiber optical modules, also known as BiDi transceivers, transmit and receive
data over a single fiber by using two different wavelengths of light.How It Works

Single-fiber optical modules, or bidirectional (BiDi) transceivers, allow data to flow in
both directions on a single optical fiber. This is achieved by assigning two different
wavelengths: one for transmitting and another for receiving. For example, one
module may transmit at 1310 nm and receive at 1550 nm, while the paired module
does the opposite, enabling simultaneous bidirectional communication on a single
fiber strand .

Technology Behind It

These modules rely on wavelength division multiplexing (WDM) technology. A WDM
coupler inside the transceiver combines and separates the signals based on their
wavelengths, ensuring that the transmitted and received signals do not interfere with
each other. This allows a single fiber to carry duplex signals efficiently .

Advantages
• Fiber efficiency: Only one fiber is needed for bidirectional communication, reducing
cabling requirements.

© 2026 RIVO MULTITRADE OPTICAL SYSTEMS - All rights reserved



Page 2/4

• Space-saving: Ideal for environments with limited fiber infrastructure.

• Cost-effective: Reduces the need for additional fiber strands and connectors.
Common Wavelength Pairs

Typical wavelength combinations for BiDi modules include 1310/1550 nm, 1310/1490
nm, and 1510/1590 nm, depending on the application and fiber type (single-mode or
multi-mode), .

Comparison to Dual-Fiber Modules

Traditional dual-fiber modules use two separate fibers: one for transmitting and one
for receiving. While dual-fiber setups are widely supported and standard, single-fiber
BiDi modules optimize fiber usage and simplify network cabling without
compromising performance .

Applications

Single-fiber BiDi modules are commonly used in:

• Data centers and enterprise networks where fiber resources are limited.

• Upgrading existing fiber infrastructure without laying additional cables.

• Long-haul and metro networks requiring efficient fiber utilization. By using two
wavelengths on a single fiber, these modules provide a practical solution for high-
performance, bidirectional optical communication while minimizing infrastructure
costs and complexity .

Article Content

The Difference Between Single/Dual Fiber and Single/Multi-Mode

Single fiber modules—often called bidirectional (BIDI) transceivers—transmit and
receive signals over a single optical

What Is a Single Fiber SFP? A Complete Guide for Beginners

Single fiber SFP is an optical transceiver that transmits and receives data over a
single strand of single-mode fiber by using two

Single Fiber vs Dual Fiber Transceivers Understanding the Key

A single fiber optical transceiver, known as Bidi transceiver, allows bidirectional
communication over a single optical

Wavelength-division multiplexing

© 2026 RIVO MULTITRADE OPTICAL SYSTEMS - All rights reserved



Page 3/4

In fiber-optic communications, wavelength-division multiplexing (WDM) is a
technology which multiplexes a number of optical carrier

100G Optical Module: Single Fiber vs. Dual Fiber

Single-fiber Module: Uses two optical signals of different wavelengths for bidirectional
transmission. For example, the

SFP+ BiDi 10G Guide: Single Fiber 10G Optical Transceivers

BiDi technology operates by using two different wavelengths on the same fiber. One
wavelength is dedicated to transmitting data,

A Guide To Bidi Optical Transceivers

BiDi optical modules, also known as bidirectional optical modules, usually consist of
two different wavelengths and

Optical Fiber: Single-Mode Multimode Single-Fiber Dual-Fiber

In a single-fiber system, bidirectional communication is done using different light
wavelengths on the same fiber. In dual

Understanding Wavelengths In Fiber Optics

For fiber optics with glass fibers, we use light in the infrared region which has
wavelengths longer than visible light, typically around

How Different Wavelengths Are Sent in Fiber Optics & Routed by

A single strand of optical fiber, no thicker than a human hair, can carry not just one
signal — but dozens, even

Is it possible to use different wavelengths of light in a fiber optic ...

Certain wavelengths are used in fiber optics because there are less signal losses
associated with them. If you used shorter

Wavelength Division Multiplexing: A Guide to Fiber Optic Networks

Wavelength Division Multiplexing (WDM) enables multiple optical signals to travel
through a single fiber by using

Optical Fiber Types: Single‑Mode vs. Multimode

Optical fiber is the backbone of modern networks — from the internet backbone that
connects cities to the short links

Using different frequencies of light, it is possible to send multiple ...
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Dense Wavelength Division Multiplexing (DWDM) Using different frequencies of light,
it is possible to send multiple signals in

WAVELENGTH MULTIPLEXING

Wavelength multiplexing is a good and affordable method of transmitting multiple
signals across the same fiber. Each wavelength

Single-Mode Optical Fiber

One of two types of optical fiber, the other is multimode fiber. A single strand of glass
fiber, called single-mode fiber, is

Wavelength Division Multiplexing in Fiber Optics

Wavelength Division Multiplexing (WDM) is a technique in fiber optics that enables
simultaneous transmission of

Fiber Optic Cable Types: Single Mode vs. Multi-mode Fiber Cable

Understanding the distinctions between these two kinds of fiber glass are crucial
since it will have a significant impact
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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://rivomultitrade.co.za
Technical inquiry: https://rivomultitrade.co.za/contact.html

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