The Need For More Efficient Electronics

“The Internet will soon have a carbon footprint equivalent to a large industrialized country”

-The Gaurdian- https://www.theguardian.com/environment/2010/aug/12/carbon-footprint-internet
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Waveguide Fundamentals

Laser Neladding 2D Waveguide
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Better Efficiency Solutions

1)Reduction of Modal Size Mismatch
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Fiber Vs Semiconductor Waveguide Mode Size
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Better Efficiency Solutions

2) Reduce effective index to minimize power reflection
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» Waveguide geometry



Waveguide Design using Rsoft BeamPROP

GaAs Waveguide a-Si Waveguide



GaAs Waveguide

Cross-Sectional View

Width Mode Profile




GaAs Waveguide

Taper designed to reduce effective index
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a-Si Waveguide
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Concept

1.55 um

Mode profile gradually varies along
taper
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Si Substrate

a-Si with BCB Cladding Index Matching Results
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a-Si with SiN, Cladding Index Matching Results

t=.1um

A

Neff= 2.287

Si Substrate

€ _
El _2.30 3.2_
- 12.25 2.8
= 1220 ‘S 2.4-
= T e
4= {215 2.0-
o T !
5 \ \ \ e 1210 1.6- - R
O e
70 80 90 100 0.0 0.2 0.4 0.6 0.8 1.0

Thickness (nm) Taper Width (um)



Power Efficiency GaAs a-Si

Removing top two layers of structure
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Conclusions and Future Work

In general, IlI-V waveguides have tightly confined modes which are undesired.
By introducing the tapered design, | have demonstrated a low loss passive
coupling interface with a larger mode profile.

| have also simulated the coupling loss into the Si waveguide — approximately

3.9dB per coupling interface. By reducing the Si waveguide width further, we can
reduce this loss.
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