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How to make a single-fiber bidirectional
optical module

Article Overview
A single-fiber bidirectional optical module transmits and receives data simultaneously
over one fiber using two distinct wavelengths and a WDM coupler to separate signals.

Core Principle

A BiDi optical module achieves full-duplex communication over a single fiber by
assigning different wavelengths for transmission (TX) and reception (RX). For
example, one module may transmit at 1310 nm and receive at 1550 nm, while its
paired module does the opposite. This wavelength separation ensures that signals
traveling in opposite directions do not interfere, allowing simultaneous bidirectional
data flow on a single fiber strand .

Key Components
• WDM Coupler (Multiplexer/Demultiplexer): Combines the TX and RX wavelengths
onto a single fiber and separates incoming signals at the receiving end .
• DFB Laser (TX): Provides a stable optical signal at the assigned transmission
wavelength.
• PIN Photodiode (RX): Detects incoming optical signals at the reception wavelength.
• Internal Optical Path: The WDM coupler internally routes the transmitted and
received signals to the correct components, maintaining isolation and minimizing
interference .

Design Considerations...
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Article Content

Mar 25, 2026

Single-Fiber Bidirectional Transmission and Single-Fiber

This mode is mainly used on the client side, implemented through the filtering
function of a single-fiber bidirectional optical module.

Jul 21, 2026

Bidirectional SFP Selection Guide for Single-Fiber Links

Learn how to choose the right bidirectional SFP for single-fiber links. Compare
wavelengths, distances, and compatibility to optimize

Jun 14, 2026

Difference Between Single and Dual Fiber Optical Transceivers

Fiber optic technology has seen incredible growth over the past several years and will
likely experience even more

Oct 08, 2025

The Complete Guide to BiDi Transceiver

This article delves into the intricacies of BiDi optical modules, their operational
principles, and the critical role fiber

Oct 02, 2025

How Do Optical Modules Achieve Single-Fiber Bidirectional ...

Bidirectional single-fiber (BiDi) transmission technology is a core technology in the
field of optical communication that

Oct 28, 2025

Single-fiber Bidirectional Transceivers

How Bidirectional Transceivers Work BiDi modules enable two-way communication
over a single optical

Mar 12, 2026

Brief introduction of single fiber bidirectional (BIDI) optical module

The BiDi optical module uses an optical fiber to achieve two-way data
communication, which means that the BiDi optical module can

Apr 15, 2026
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Understanding BIDI SFP Optical Transceiver Module:

Bidirectional SFP (BIDI SFP) modules work with a single optical fiber to transmit and

Mar 14, 2026

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

Bi-Directional (BiDi) Transceiver is a compact optical transceiver module that uses
WDM (wavelength division

Nov 14, 2025

The Essential Guide to Bidi Transceivers: Everything You ...

In optical fiber networks, one of the most important parts is bidi modules since they
allow bidirectional data transfer

May 16, 2026

What is the difference between BIDI single-fiber bidirectional and dual ...

Learn the differences between BIDI single‑fiber and dual‑fiber bidirectional optical
modules:

May 17, 2026

What is BiDi Transceiver: A Beginner''s Guide

What is a BiDi Transceiver? BiDi transceiver, or Bidirectional or simplex optical
transceiver,

Jan 23, 2026

10G BiDi SFP+ Modules: A Guide to Single-Fiber 10G Deployment

Explore how 10G BiDi SFP+ modules enable high-speed, bidirectional data over a
single fiber, cutting costs, saving fiber, and

Aug 29, 2025

The Difference Between Single/Dual Fiber and

As fiber optic networks continue to evolve, selecting the right optical transceiver
becomes

Aug 13, 2025

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
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May 22, 2026

Single-Fiber Bidirectional Transmission and Single-Fiber

Single-Fiber Unidirectional Transmission In this mode, the WDM system transmits
multi-wavelength optical signals in receive and

Jun 25, 2026

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

️ What Is a Single Fiber SFP? Single fiber SFP is an optical transceiver that transmits
and receives data over a single strand of

Nov 21, 2025

Comprehensive Guide to FS 10G BiDi SFP Modules

10G BiDi SFP+ modules utilize a unique optical mechanism that enables full-duplex
data transmission over a single

Nov 16, 2025

BiDi Optical Modules: Unlocking Single-Fiber

Comprehensive guide on BiDi Optical modules, detailing single-fiber bidirectional

Dec 03, 2025

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

Oct 22, 2025

What are BiDirectional SFP Modules and How Do They Work?

What is a BiDirectional SFP Module? Bidirectional (BiDi) transmission involves using a
single fiber core rather than the two used in

May 01, 2026

Comprehensive Guide to FS 10G BiDi SFP Modules

Enter the 10G BiDi (bidirectional) SFP+ module —an elegant solution that enables full-
duplex communication over a

Apr 19, 2026

BiDi SFP Module: A Complete Guide for Fiber Networks
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Learn what a BiDi SFP module is, how it works, key types, benefits, and when to use
BiDi optics in fiber networks.

Jan 25, 2026

Single-mode optical fiber

In fiber-optic communication, a single-mode optical fiber, also known as fundamental-
or mono-mode, is an optical fiber designed

Jul 03, 2026

Unlocking the Power of BiDi SFP Modules:

Summary: This Fiber Optics Magazine online article explains what BiDi SFP modules
are

Jul 06, 2026

BiDi SFP Module: A Complete Guide for Fiber Networks

A BiDi SFP module is a bidirectional fiber optic transceiver that enables simultaneous
transmit and receive over a single strand of

Nov 07, 2025

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

Learn everything about BiDi SFP and BiDi fiber, including working principles,
1310nm/1550nm wavelength design,

Apr 17, 2026

Bidirectional or BiDi Transceivers Explained

Bidirectional (BiDi) transceivers are SFP transceivers that are able to send and
receive data on the same fiber. Without BiDi, data

Oct 12, 2025

Bidirectional Transmission over a single multimode optical fiber

BiDi Optical Transceiver (Symmetric) ex. QSFP regin lens module - (4-lane BiDi) 1 ~ 4
Lane optics WDM: 850nm & 910 nm Reduced

Dec 04, 2025

BiDi Transceivers: Single Fiber, Dual Wavelength Communication

In BiDi applications, two specific wavelengths are selected—one for transmission in
each direction—creating two

Jul 01, 2026
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‌How do optical modules achieve single-fiber bidirectional

It achieves bidirectional signal transmission over a single fiber through wavelength
splitting and single-fiber

Dec 19, 2025

‌How do optical modules achieve single-fiber bidirectional transmission ...

This comprehensive guide explains how WDM couplers combine and separate
different wavelengths

Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://www.iiss.co.za
Email: sales@iiss.co.za
Phone: +27 63 174 2895
Address: Unit 8, Innovation Park, 15 Rivonia Road, Sandton, Johannesburg,
2196, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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