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Article Overview

Low-loss AWG WDMs for campus networks are customized by optimizing waveguide geometry, channel

spacing, material selection, and precise alignment to achieve minimal insertion loss and crosstalk while

supporting scalable multi-channel operation.

AWG Fundamentals and Structure

Arrayed waveguide gratings (AWGs) are key components in WDM systems, functioning as multiplexers and

demultiplexers. An AWG consists of input waveguides, an input slab waveguide, an array of waveguides with

incremental path length differences, an output slab waveguide, and output waveguides . The arrayed

waveguides act as a dispersive medium, analogous to a prism, while the slab regions serve as collimating and

focusing elements. The optical path difference between adjacent waveguides is designed to reproduce the

input field distribution at the output, enabling precise wavelength separation .

Design Considerations for Low-Loss AWGs

o Channel Spacing and Spectral Range: For campus networks, coarse WDM (CWDM) is often preferred due

to lower cost and simpler fabrication, supporting channel spacing of 20 nm across 850, 1300, and 1500 nm

bands. Dense WDM (DWDM) can be used for higher capacity, with channel spacing as narrow as 0.4-0.8 nm .

The choice depends on network bandwidth requirements and cost constraints.

o Insertion Loss and Crosstalk Optimization: Minimizing insertion loss is critical for short-reach networks.

Techniques include inverse design of waveguide geometries, co-optimization with distributed Bragg gratings,

and careful control of waveguide width, refractive index, and slab coupling angles . Crosstalk can be reduced

to below -40 dB in silicon photonic devices by precise design of the waveguide array and slab regions .

o Material Selection: Common materials include silica-based planar lightwave circuits (PLCs) for stability and

low loss, and polymers like BCB-4024 for flexible fabrication . Material choice affects propagation loss,

thermal stability, and integration with other photonic components.

o Fabrication and Alignment: High-precision fabrication ensures uniform waveguide lengths and minimal

phase errors. Active or passive alignment techniques are used to couple AWGs with photodiodes or fiber

arrays, achieving flat-top spectral responses and high throughput for 10-100 Gbit/s channels .

Customization Steps for Campus Networks

o Define Network Requirements: Determine the number of channels, data rates, and spectral bands needed for

campus-scale deployment.

o Select WDM Type: Choose CWDM for cost-effective, moderate-capacity networks or DWDM for

high-capacity links.

o Design Waveguide Geometry: Optimize arrayed waveguide lengths, slab angles, and input/output coupling
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to minimize insertion loss and crosstalk.

o Material and Platform Selection: Choose silica, polymer, or silicon photonics based on cost, integration, and

thermal performance.

o Simulation and Optimization: Use photonic simulation tools to model spectral response, insertion loss, and

crosstalk, iterating designs for performance targets.

o Fabrication and Testing: Manufacture the AWG using lithography or polymer replication, followed by

precise alignment and testing to verify low-loss operation and channel uniformity.

o Integration with Network: Deploy AWGs in campus optical networks, ensuring compatibility with fiber

types, connectors, and network management systems.

Advantages for Campus Networks

Customized low-loss AWGs provide high spectral efficiency, low insertion loss, and scalable multi-channel

operation, making them ideal for short-reach, high-bandwidth campus networks. They enable cost-effective

deployment of CWDM or DWDM systems, support future bandwidth expansion, and reduce power

consumption compared to electronic switching solutions . By following these design and customization steps,

campus networks can achieve robust, low-loss optical multiplexing that meets current and future data

demands.

Wavelength division multiplexing (WDM) is a key technology in optical communications which uses multiple

carrier

Dense Wavelength Division Multiplexing (DWDM) technology constitutes the foundational backbone of

global

A wavelength division (de)multiplexing (WDM) filter with ultra-low channel crosstalk (XT) and high

tolerance was

This paper discusses in detail the wavelength division multiplexing (WDM) technology, which effectively

increases the

The rapid growth in demand for high-capacity telecommunication links, and the speed limitation of

single-wavelength

Current solutions are limited by trade-offs between channel spacing, crosstalk, insertion loss, and device

footprint. Here, we develop
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2.1 Introduction Early optical networks capitalized on the high bandwidth capacity and transmission reach

offered by

Abstract - An array waveguide grating multiplexer and demultiplexer in particular is one of most successful

optical filters and it is a

Wavelength Division Multiplexing (WDM) Abstract Wavelength division multiplexing or WDM allows the

combining of a number of

Here, we develop a novel design approach that co-optimizes inverse-designed wavelength division

multiplexers and

In this study, two SiN-based Arrayed Waveguide Gratings (AWGs) were designed and fabricated: one serving

as a

In this work, we demonstrated a low-loss AWG with 100 output channels and a channel spacing of 50 pm

based on a z

In fiber-optic communications, wavelength-division multiplexing (WDM) is a technology which multiplexes a

number of optical carrier

Wavelength division multiplexing or WDM allows the combining of a number of independent

In this review, an overview of the available methods for improving the bandwidth, spectral resolution, and

transmission
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