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Applications for Integrated Photonics
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Photonic Integration — Very Active Area
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Disk Resonator Design

Depletion Mode Vertical PN Junction built on Silicon on Insulator
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Top View of Fully Doped Modulator

p-type n-type
ohmic vertical pn junction ohmic
contact n on bottom contact

Signal Line p on top /

Ground Line

Q

°

=

(@)

Q

>

o

=

E |
L0 vertical pn junction c;]wf;?:ts

n on bottom
p on top

Reverse bias enabled expansion of the depletion region sweeps out carriers and changes the

refractive index via the plasma carrier dispersion effect



Reverse Bias Modulation Action

Modulator Resonances
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Resonator Integrated with CMOS

Top View of Fully Doped Modulator
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Two Dimensional Integration
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Layout of the Monolithic Chip
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Equivalent Circuit
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High Speed Modulation
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Disk Resonator

Modulator Resonances

Top View of Partially Doped Modulator
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Summary

Multiprocessor chip and large machine performance is
increasing the need for high bandwidth off chip solutions

Integration of low power modulators in monolithic and 2D
regimes has been demonstrated

The potential for using a 1V low current (3mW) driver
exists in a monolithic integration.
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Manufacturability and Flexibility
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The process begins with 0.26 thickness silicon
on insulator wafer of 0.5 microns of buried oxide.

The silicon is masked and etched into the
waveguide and ring geometries.

Following diagrams suppress the buried oxide
and wavegquides for clarity.

The wafer is masked to allow the P and N diode
Dopants to be implanted at energies which allow depth
separation.




Ohmic contact masks and dopants are applied.

Oxide is deposited on the entire waver and
then contact holes are masked and etched.

Finally the contact holes are metalized and
interconnects are deposited and patterned
onto the wafer.




Sandia’s Silicon Photonics Platform
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Sandia’s Silicon Photonics Platform
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