
Single-fiber single-mode supports
bidirectional transmission

Article Overview

Yes, single-fiber single-mode systems can support bidirectional transmission using Wavelength Division

Multiplexing (WDM) technology.

How It Works

Single-fiber bidirectional (BiDi) transmission allows data to travel in both directions over a single strand of

single-mode fiber (SMF). This is achieved by assigning different wavelengths for transmitting and receiving

signals. For example, one end may transmit at 1310 nm and receive at 1550 nm, while the opposite end uses

the reverse configuration . The separation of wavelengths ensures that signals traveling in opposite directions

do not interfere with each other, enabling full-duplex communication over a single fiber .

Technology Behind BiDi

The core technology enabling this is Wavelength Division Multiplexing (WDM). BiDi SFP modules integrate:

o A DFB laser for stable wavelength output

o A PIN photodiode receiver for detecting incoming signals

o An internal WDM coupler to separate inbound and outbound optical paths This setup allows simultaneous

transmission and reception on a single fiber, effectively halving fiber usage compared to traditional dual-fiber

systems .

Applications and Benefits

Single-mode BiDi transceivers are particularly useful in scenarios where fiber resources are limited or

expensive, such as:

o Data centers

o Metropolitan area networks (MANs)

o Fiber-to-the-home (FTTH) or fiber-to-the-office (FFTO) deployments Key advantages include:

o Fiber savings: Reduces fiber requirements by 50%

o Cost efficiency: Lowers deployment and cabling costs

o Simplified infrastructure: Easier network expansion and management

o High-speed support: Available in SFP, SFP+, SFP28, and QSFP28 formats for speeds up to 100 Gbps 

Considerations
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While single-fiber bidirectional transmission is efficient, it requires careful wavelength planning to prevent

interference. Protection ranges must be configured to separate wavelengths, and the design and maintenance

are more complex than dual-fiber systems . Despite this, BiDi technology is widely adopted for its practicality

and scalability in modern optical networks.

Fiber Fiber loss Optical Fiber Connectors Optical fiber connectors are required when fibers need to be

connected to optical modules.

Single-Fiber Bidirectional Transmission In this mode, multi-wavelength optical signals are transmitted

through only one fiber in both

Duplex and Bidirectional Transmission Enables full-duplex communication over dual fibers or bidirectional

(BIDI)

Single Fiber Optical Transceivers: In this device, the transmission and reception of data happens on a single

fiber.

Guide to Single-Mode and Multimode fibers, fiber strands, and BiDi transceivers. Learn how BiDi technology

optimizes

Bidirectional traffic on a single fiber, commonly referred to as BiDi, is a technology that enables data

transmission in

The ability to utilize a single fiber for bidirectional communication is a key advantage of BiDi

A single fiber SFP, also known as a BiDi SFP, is designed precisely for this purpose--enabling bidirectional

data transmission over a

Dual Fiber, on the other hand, uses two separate fibers within the same cable: one fiber for transmitting signals

and the other for

Understanding BiDi Single Fiber versus Traditional Transceivers BiDi transceivers are designed to enable

How do you choose between single mode and multimode fiber? Compare their differences in core size, light

source,

Bidirectional (BiDi) transceivers are SFP transceivers that are able to send and receive data on the same fiber.

Without BiDi, data
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Comprehensive guide on BiDi Optical modules, detailing single-fiber bidirectional connectivity, deployment

tips,

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

optical

A BiDi SFP is a specialized optical transceiver that enables bidirectional communication over a single strand

of optical

Unlike traditional 10G SFP+ modules that require two fibers--one for transmit (TX) and one for receive

(RX)--a BiDi SFP+ 10G
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