
How to prepare a wavelength division
multiplexer

Article Overview

A wavelength division multiplexer (WDM) combines multiple optical signals of different wavelengths into a

single fiber using optical components like multiplexers, ring modulators, and filters.

Basic Concept

A WDM system allows multiple optical signals, each at a distinct wavelength, to travel simultaneously

through a single optical fiber. At the transmitter, a multiplexer (MUX) combines these signals, and at the

receiver, a demultiplexer (DEMUX) separates them back into individual wavelengths for processing . This

increases the fiber's data capacity without requiring additional fibers.

Components Needed

o Laser Sources: Each channel requires a laser emitting at a specific wavelength. The wavelengths must be

carefully chosen to avoid overlap and minimize crosstalk .

o Optical Multiplexer: Combines multiple input wavelengths into a single output fiber. This can be

implemented using:

o Optical couplers/combiners

o Arrayed waveguide gratings (AWG)

o Cascaded ring resonators for precise wavelength selection .

o Optical Filters: Ensure that each wavelength is cleanly separated and prevent interference between channels.

o Optical Amplifiers: Optional, but necessary for long-distance transmission. Common types include

erbium-doped fiber amplifiers (EDFA), semiconductor optical amplifiers (SOA), or Raman amplifiers .

o Demultiplexer: At the receiving end, a device that splits the combined signal into its original wavelengths,

often using the same technology as the multiplexer but in reverse .

Step-by-Step Design Approach

o Select Wavelengths: Determine the number of channels and their wavelengths. For CWDM, channels are

spaced ~20 nm apart; for DWDM, spacing can be as narrow as 0.8 nm .

o Laser Setup: Configure lasers for each wavelength and ensure stable output power.

o Multiplexer Construction:

o Use an optical combiner or AWG to merge the laser outputs.

o For integrated photonics, cascaded ring modulators can modulate and multiplex signals simultaneously .

o Signal Testing: Verify that the combined signal maintains integrity using an optical spectrum analyzer and

check for crosstalk.

o Amplification (Optional): Insert optical amplifiers if the fiber link is long or if signal loss is significant.
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o Demultiplexing: At the receiver, use a demultiplexer to separate the wavelengths and direct them to the

corresponding detectors or receivers.

Practical Considerations

o Channel Spacing: Ensure sufficient spacing to prevent interference.

o Temperature Stability: Laser wavelengths can drift with temperature; temperature control may be required.

o Insertion Loss: Minimize losses in the multiplexer and demultiplexer to maintain signal quality.

o Scalability: Design the system to allow adding or dropping channels using optical add-drop multiplexers if

needed . By following these steps and using the appropriate optical components, you can construct a

functional WDM system capable of combining multiple optical signals into a single fiber for high-capacity

communication.

WDM is an acronym used for Wavelength Division Multiplexing. It is a technique in which signals of

different wavelength are
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See Figure 1. The multiplexing function is accomplished by means of a passive CWDM multiplexer (MUX)

module employing a
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DWDM transmitter and
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Wavelength division multiplexing or WDM allows the combining of a number of independent

information-carrying

Summary This introductory chapter of Wavelength Division Multiplexing: A Practical Engineering Guide

traces the history of

Wavelength-division multiplexing (WDM) is defined as a technology that multiplexes multiple optical carrier

signals onto an optical

This technique enables bidirectional communications over a single strand of fiber (also called wavelength

Page 2/3



How to prepare a wavelength division
multiplexer

How To Select Wavelength Division Multiplexers Image Credit: Microwave Photonic Systems Inc.

Wavelength division multiplexers

This article introduces topology optimization theory into the design of topological photonic crystals, aiming to

achieve

This introductory chapter of Wavelength Division Multiplexing: A Practical Engineering Guide traces the

history of wavelength division

Wavelength division multiplexing is a multiplexing technique working in the wavelength domain. It is

he need of multiplexers, specifically wavelength division multiplexers. A few popu ar optical multiplexing

techniques are discussed

Introduction Wavelength division multiplexing (WDM) has enabled a revolution in communications

technology. This article describes

This ushered in the need of multiplexers, specifically wavelength division multiplexers. A few popular optical
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