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Upgraded Finnish Array Waveguide
Grating

Overview
HIGHLY INTEGRATED ARRAYED WAVEGUIDE GRATINGS FOR This thesis deals with the
integration of arrayed waveguide gratings (AWGs) to dif-ferent waveguide platfo.

Key Takeaways
An upgraded Finnish array waveguide grating (AWG) is a high-performance optical
device designed for precise wavelength multiplexing and demultiplexing, featuring
improved bandwidth, spectral resolution, and reduced crosstalk.

Overview and Working Principle

An arrayed waveguide grating (AWG) is a planar lightwave circuit that separates or
combines optical signals of different wavelengths based on interference effects. Light
from an input waveguide enters a first free propagation region (FPR), spreads into an
array of waveguides with slightly different path lengths, and then recombines in a
second FPR to focus at output waveguides. The path length differences create
wavelength-dependent phase shifts, allowing each output port to receive light of a
specific wavelength, making AWGs essential for wavelength division multiplexing
(WDM) systems and compact spectrographs.

Upgrades and Performance Enhancements
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Upgraded AW

Gs, such as the Finnish variant, focus on improving key performance parameters:
Bandwidth and Spectral Resolution: Custom designs optimize the arrayed waveguide
lengths and spacing to achieve higher resolution and broader operational bandwidth,
which is critical for spectroscopy and optical coherence tomography applications.
Transmission Function Shape: Flat-top or tailored transmission responses reduce
signal distortion and improve uniformity across channels, enhancing
telecommunication performance. Crosstalk Reduction: Precision fabrication and
optimized waveguide geometry minimize interference between channels, ensuring
clearer signal separation.

Material and Integration Improvements: Modern AWGs use materials like silica-on-
silicon (SoS), indium phosphide (InP), or silicon, often combined with high-index
contrast and spot-size converters to reduce fiber coupling losses and device footprint.

Applications

Upgraded AW

Gs are versatile and used in: Telecommunications: Multiplexing/demultiplexing
multiple wavelength channels in WDM networks. Spectroscopy and Medical Imaging:
High-resolution spectral analysis for Raman spectroscopy and optical coherence
tomography. Astronomy and Photonic Circuits: Compact spectrographs for
astrophotonics and integration into photonic integrated circuits for signal processing.

Design and Simulation

Designing an upgraded AWG involves a combination of analytical modeling and
numerical simulations. Tools like eigenmode solvers and finite-difference time-
domain (FDTD) simulations are used to calculate modal properties, diffraction
patterns, and effective indices. These simulations guide the fabrication process and
ensure the device meets the desired performance specifications.

Key Advantages

High accuracy and robustness in wavelength separationFlexibility to tailor
performance for specific applicationsCompact integration with photonic
circuitsEnhanced signal quality with low crosstalk and optimized transmission In
summary, an upgraded Finnish AWG represents a state-of-the-art optical component
that leverages advanced design, material selection, and simulation techniques to
deliver superior performance in telecommunications, spectroscopy, and integrated
photonics applications.
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Article Content

HIGHLY INTEGRATED ARRAYED WAVEGUIDE GRATINGS FOR

This thesis deals with the integration of arrayed waveguide gratings (AWGs) to dif-
ferent waveguide platforms, namely titanium dioxide (TiO2) ridge and rib waveg-uide,
strip-loaded-slot waveguide

Arrayed Waveguide Grating

These design of these devices are based on an array of and demultiplexers in a
Wavelength Division Multiplexed (WDM) waveguides with both imaging and
dispersive properties.

(PDF) Hybrid Graphene–Silicon Arrayed Waveguide Gratings for On

We present the design and simulations of a novel integrated device concept enabling
a frequency conversion of a broad signal. The solution is based on a hybrid
silicon–graphene photonic

Arrayed Waveguide Gratings – AWG

An arrayed waveguide grating (AWG) is a device, typically built as a planar lightwave
circuit, that can separate or combine optical signals of different wavelengths.

Wavelength Tunable, Polymer-Based Arrayed Waveguide Gratings

Our study demonstrates a hybrid photonic integrated circuit with tunable polymer-
based arrayed waveguide gratings (AWGs) as (DE-)MUX stages, designed to be
combined with arrays of indium

4 Arrayed Waveguide Gratings

Another highly effective method to reduce the insertion loss of an AWG, which is
based on the same idea of tapering, has been patented by Lucent: A segmented
transition region is inserted between

Arrayed waveguide grating

Arrayed waveguide gratings (AWG) are commonly used as optical (de)multiplexers in
wavelength division multiplexed (WDM) systems. These devices are capable of
multiplexing many wavelengths

Silicon-Based Arrayed waveguide gratings for WDM and

We compare the performance of silicon-based arrayed waveguide gratings (AWGs)
with star couplers of Rowland and Confocal configurations, respectively, for both TE
and TM polarizations.
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Custom Arrayed Waveguide Gratings with Improved Performance

In this review, an overview of the available methods for improving the bandwidth,
spectral resolution, and transmission function shape of AWGs is provided. The
working principle as well as

Anisotropy-free arrayed waveguide gratings on X-cut thin film ...

However, due to the intrinsic anisotropy of the material, to build an arrayed
waveguide grating on X-cut thin-film lithium niobate has never been successful.

High-performance arrayed waveguide grating

Planar technology and design have evolved significantly in the past decade, both in
terms of performance and yield, reducing the cost/performance advantage of thin-
film filters (TFF) over

(PDF) High-resolution arrayed waveguide grating-assisted passive ...

Integrated optical phased arrays (OPAs) based on arrayed waveguide gratings
(AWGs) enable two-dimensional (2D) beam steering through wavelength tuning.
Achieving a high vertical

waveguide grating

waveguide array). Because of the WDM capability of the AWG, the focal spots of
signal and idler modes are spatially separated on the output end of the secon slab
(arc o-o''). Furthermore, the correlated

Accelerating Convolutional Processing by Harnessing Channel Shifts

A novel convolutional processor is proposed using the shifted spectral response of a
pair of arrayed waveguide gratings (AWGs) to mimic the kernel shifts during image
convolution. This

Custom Arrayed Waveguide Gratings with Improved Performance

Arrayed waveguide gratings (AWGs) are key optical components of various new
applications in telecommunication, astronomy, medical imaging, and spec-troscopy.
It is a very powerful integrated

Ka-band planar slotted waveguide array based on groove gap ...

The design of a planar slot array in groove gap waveguide technology implemented
by glide-symmetric holes as Electromagnetic Band Gap structure is here presented.

Optical performances analysis and structure parameters optimization ...
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The optical performances of AWG are mainly affected by the structure parameters
such as the waveguide spacing, the width and length of the tapered waveguide and
the number of arrayed

Silicon-based cyclic arrayed waveguide grating routers with improved ...

We present silicon-on-insulator (SOI)-based cyclic arrayed waveguide grating routers
(AWGRs) with improved channel loss uniformity in the full free spectral range (FSR)
by using dual
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