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Optical Communication: 100 Gbit/s Link Example
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Silicon Waveguides

Why Silicon?

- Si Is transparent at telecom wavelengths
- high refractive index (ngga 3. 5)

- Si waveguideC thin Si film required C Silicon on Insulator (SOI)
- SOl wafer commercially available

- Standard process with nm structure size
- VLSI Electronics

- Intensity modulators do work (Intel)

- no (good) Si light sources

- no (pure) Si detectors
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SOI Waveguides

500 nm

Typical structure Air or__Sioz

220 nm

Attenuation about 2 dB/cm

E, Mode Profile (n=0,n_.=2.491651)
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Si-waveguide
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objective:

Aefficient coupling from fiber to waveguide and vice versa

Autilize polarization dependency (polarization beam splitter)




Grating Coupler in ePiIXfab (imec04) Technology
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Coupling Efficiency / Measurement Results

TE polarization:
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Transmission [dB]
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Transmission
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Efficiency depends on thickness of buried SiO, layer
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2D-Grating Coupler i Simulation
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Photonic Crystal Polarisation Splitter

Normalized transmission at output 1 [dB]
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Multimode Interference Coupler (MMI)

Wide waveguide: several guided modes

2D-model:
Even modes: even number of nodes _ : a Yy Q
= +1)—2
Odd modes: odd number of nodes Jn (y) Sm@(n 1) W 8
C MMI ~
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Multimode Interference Coupler (MMI)

Field of one single mode:  / (y)exp(J [l/l/t - b, Z])
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L — p@pr p — 012’41"' All modes in phaSe

. Even modes in phase
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Multimode Interference Coupler (MMI)
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Multimode Interference Coupler (MMI)

Application as 2 x 4 90°-Hybrid
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Multimode Interference Coupler (MMI)

2 X 4 90°-Hybrid

Dimensions: about 10 um x 200 um (picture is not to scale!)

Further applications: 1 x N splitter / combiner
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Ge on Si Photodetectors for Oblique Light Incidence
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Measurement Results: PDs, Frequency Domain

Improvements:

unction 82,| /dB —

Reduced series resistance Rq

More accurate setup
(LCA=
Light Component Analyser)

A Photodiode withr=5em
A &, = 1550 nm

Normalised Transfer Function 821;' dB —
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SiGe Bipolar Limiting Amplifier
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Architecture of 25 GS/s 6 bit INT-ADC
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Layout + Chip of 25 GS/s 6 bit INT-ADC
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