
A pair of single-fiber optical modules

Article Overview

Single-fiber optical modules are always used in pairs, with each module transmitting and receiving on

complementary wavelengths to enable full-duplex communication over a single fiber.

How Single-Fiber Modules Work

Single-fiber SFP modules, also known as BiDi (bidirectional) SFPs, transmit and receive data over a single

strand of single-mode fiber by using two different wavelengths. One module sends data at one wavelength

(e.g., 1310 nm) and receives at another (e.g., 1550 nm), while the paired module at the other end uses the

opposite configuration--transmitting at 1550 nm and receiving at 1310 nm. This setup allows full-duplex

communication without requiring a second fiber, effectively halving fiber usage compared to traditional

dual-fiber SFPs .

Why Modules Must Be Paired

The pairing is essential because the wavelengths must complement each other. Using two identical modules on

both ends will prevent the link from establishing, as both would attempt to transmit and receive on the same

wavelength. Proper pairing ensures that the WDM coupler inside each module can separate the wavelengths

correctly, allowing simultaneous two-way data transmission .

Advantages of Using Paired Single-Fiber Modules

o Reduced fiber usage: Only one fiber is needed for bidirectional communication, which is cost-effective in

environments with limited fiber availability .

o Full-duplex operation: Maintains the same bandwidth and performance as dual-fiber SFPs, including 1G,

10G, and higher-speed variants .

o Simplified network infrastructure: Fewer fibers and connections reduce potential points of failure and lower

installation and maintenance costs .

o Flexibility for network expansion: Single-fiber modules allow more communication channels within the

same fiber bundle, increasing network capacity without additional cabling .

Deployment Considerations

When deploying single-fiber modules in pairs, network planners must consider fiber quality, connector

cleanliness, and optical power budget, especially for longer distances such as 40 km or 80 km. Correct

planning ensures stable, standards-compliant operation and seamless integration with existing Ethernet and

fiber networks . In summary, single-fiber optical modules are inherently designed to operate in matched pairs,

with complementary wavelengths enabling bidirectional communication over a single fiber, offering both cost

Page 1/3



A pair of single-fiber optical modules

and infrastructure efficiency without compromising network performance.

Dual Media Support: Works with both fiber optic cables (single-mode and multimode) and copper cables

(twisted-pair),

Single strand fiber allows the user to simultaneously send and receive data on one strand of fiber. It provides

full duplex operation

Fiber optic cables are divided into single-mode, multimode, simplex, and duplex. For information on

single-mode and

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

single

Learn what a single fiber SFP is, how it works, key differences from dual fiber SFPs, common applications,

and how to choose the

A:SFP single-mode optical modules and SFP multi-mode optical modules are incompatible. If you mix SFP

single-mode optical

Conclusion The number of fiber pairs in a fiber optic cable is a critical factor in determining the cable''s

Different optical signals are transmitted and received within a single fiber; therefore, BIDI optical modules

must be used

Dual fiber SFP and simplex SFP modules are two different SFP types, and understanding their differences is

crucial for making

What is a Single-Fiber (BiDi) Transceiver? Single fiber module also called BiDi transceiver or WDM module.

It uses WDM technology

Written by Priya Maratukulam, Product Manager, Transceiver Modules Group, Cisco In our

Single-fiber optical modules and dual-fiber optical modules are two common types of optical modules. They

all play an important role

THE BASICS OF FIBER OPTIC CABLE a Tutorial Although fiber optic cable is still more expensive than

other types of cable, it''s
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Single mode fiber (SMF) is a type of fiber optic cable that only allows one light mode to transmit at a time.

Generally,

A TOSLINK optical fiber cable with a clear jacket. These cables are used mainly for digital audio

Learn more about Single Mode and Multimode Optical Fibers - their design, key differences, and intended

fiber optic systems
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