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Working Principle of Single-Fiber
Bidirectional Module
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Overview

SFP Bidirectional Transceiver (BiDi) Technical GuideA Bidirectional SFP operates by
transmitting and receiving optical signals on two different wavelengths.

Key Takeaways

A single-fiber bidirectional (BiDi) module enables simultaneous two-way data
transmission over a single optical fiber using two different wavelengths, conserving
fiber resources and simplifying network deployment.

Core Functions

Bidirectional Data Transmission: A single-fiber BiDi module allows full-duplex
communication over a single strand of optical fiber. It transmits and receives data
simultaneously by assigning different wavelengths for each direction, typically using
Wavelength Division Multiplexing (WDM) technology. For example, one module may
transmit at 1310 nm and receive at 1550 nm, while the paired module at the other
end uses the opposite configuration.

Fiber Resource Optimization: By combining both transmission directions onto a single
fiber, BiDi modules reduce fiber usage by up to 50% compared to traditional dual-
fiber setups. This is particularly valuable in environments with limited fiber
availability or high deployment costs, such as metropolitan area networks, telecom
access networks, and enterprise campus links. Cost Reduction and Simplified
Installation: Fewer fibers mean lower installation and maintenance costs.
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Di modules reduce the need for additional cabling, minimize physical connections,
and streamline network upgrades or expansions, which also decreases potential
points of failure. Flexible Networking and Compatibility: BiDi modules support various
speeds and distances, from 1G SFPs to 25G SFP28 modules, and are compatible with
standard LC connectors. They can be deployed in data centers, campus networks,
and high-density installations, providing a scalable solution for increasing bandwidth
without adding new fiber infrastructure.

Operational Monitoring and Maintenance: Some BiDi modules integrate filtering
functions to separate wavelengths and prevent signal interference, enabling easier
fault isolation, performance monitoring, and network management.

Summary

In essence, a single-fiber bidirectional module functions to maximize fiber efficiency,
enable simultaneous two-way communication, reduce costs, and simplify network
deployment and maintenance, making it a practical solution for modern high-speed
optical networks.

Article Content
SFP Bidirectional Transceiver (BiDi) Technical Guide

A Bidirectional SFP operates by transmitting and receiving optical signals on two
different wavelengths over a single fiber, using an internal wavelength division
multiplexing (WDM) filter to

The Essential Guide to BiDi Transceivers: Everything You Need to Know

BiDi transceiver, a compact optical transceiver with WDM (wavelength division
multiplexing) technology and SFP multi-source protocol (MSA) compliance, allows fast
data

Single Strand Mastery: BiDi SFP Architecture

Explore the BiDi SFP working principle and wavelength mapping. Our architect-level
guide covers WDM diplexers, DFB lasers, and TCO strategies to double your fiber
capacity.

The Complete Guide to BiDi Transceiver

Unlike traditional optical modules that use separate fibers for transmitting and
receiving data, BiDi modules accomplish this bidirectional data transfer on a single
fiber, optimizing space

Understanding BIDI SFP Optical Transceiver Modules

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 3/5

Visually, a BIDI module has only one port and uses only one optical fiber for
connection. The working principle of a BIDI optical module is that it uses a filter
(filtering out unwanted center

BiDi SFP Module: A Complete Guide for Fiber Networks

Learn what a BiDi SFP module is, how it works, key types, benefits, and when to use
BiDi optics in fiber networks.

BiDi SFP: The Complete Guide to Bidirectional SFP Transceivers and ...

BiDi SFP (Bidirectional Small Form-Factor Pluggable) transceivers have emerged as a
powerful solution, enabling full-duplex communication over a single optical fiber. By
using

BiDi SFP Modules: Single-Fiber Bidirectional Guide

BiDi SFP modules use a single fiber strand for both transmitting and receiving data
simultaneously. Instead of the traditional duplex setup with separate transmit and
receive fibers, BiDi

Introduction to BIDI Optical Module.

BIDI optical modules are an efficient solution for single-fiber bidirectional
communication, leveraging WDM technology to optimize fiber usage. By
understanding their working principles and

How do optical modules achieve single-fiber bidirectional

It achieves bidirectional signal transmission over a single fiber through wavelength
splitting and single-fiber multiplexing, adaptable to various speeds such as gigabit
and 10-gigabit

BiDi Single-Fiber Bidirectional Optical Module Details

The interface of optical module is mainly divided into single-fiber bidirectional BiDi,
dual-fiber bidirectional (Deplux) and other types. In WDM system, the line
transmission method mainly

Brief introduction of single fiber bidirectional (BIDI) optical module

Working principle of BiDi single fiber bidirectional optical module As shown in the
figure below, a general optical module has two ports, one for transmitting signals and
one for receiving

BiDi Optical Modules: Unlocking Single-Fiber

Comprehensive guide on BiDi Optical modules, detailing single-fiber bidirectional
connectivity, deployment tips, troubleshooting, and multi-speed
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FAQ: What Is Single-Fiber Bidirectional

In Single-Fiber bidirectional mode, multi-wavelength otpical signals are transmitted
through only one fiber is both receive and transmit directions. This mode is mainly
used on the client

Cisco 10GBASE SFP+ Modules Data Sheet

The Cisco® 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit
Ethernet connectivity options for data center, enterprise wiring closet, and service
provider transport

Single Fiber vs Dual Fiber Transceivers Understanding the Key

Single fiber transceivers, like the Bidi Transceiver, use one fiber for bidirectional data,
while dual fiber transceivers require two fibers for separate TX and RX.

Which of the following is/are correct about

Option A states that BIDI SFP uses only 1 fiber core for both Tx and Rx. This is correct,
as the core principle of BIDI is to multiplex both directions onto a single fiber core
using different wavelengths.

Single-fiber Bidirectional Transceivers

How Bidirectional Transceivers Work BiDi modules enable two-way communication
over a single optical fiber by using a WDM (wavelength-division multiplexing)

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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