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A need for low power tunable ring resonators in silicon photonic circuits

Why? Programmable circuit with compact high-Q rings Tunable ring resonator Photonic MEMS ring resonators
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* Programmable PICs

Tunable coupling

* Filter circuits, neuromorphic computing, ... Generic mesh

How?

« Generic mesh: only phase shifters, but
lossy and long round-trip lengths

 Dedicated rings: compact, high-Q, but low-

power tuning missing |
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Main design parameters |
+ self-coupling t > 0.975 (0.11 dB) in
- f =680 kHz

« voltage range 0-30 V

Main design parameters
* An__>0.04 Expected AL > 0.5 nm
*L,=69um | @1550 nm
» Based on [3]:
f =500 kHz, 0-30V, ~1 nW DC
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Implementation Measurements

IMEC's iSIPP50G platform Microscope view of our ring test circuit

Passive characterization
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Conclusions Next steps Siicon sealing cab

A MEMS-tunable add-drop ring resonator
 with independent tuning of coupling and

round-trip phase drop feed » Gap-reducing actuator shown
on a silicon photonics foundry platform for 2-level nonvolatility [4]
+ L =126 um, FSR =4 nm  Reduced ai — | AN
« with a short length, and Q>30k Q educed air gap = larger

+ large pass/drop ratio - back-scattering Larger AA tuning
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Vacuum sealing of the ring
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For programmable PICs where low-power,

compact, high-Q tunable rings are missing

Peak-splitting analysis

. . pS2 + Demonstrated for phase shifters [5]
* microwave photonics
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Q: quality factor, BS: Back-Scattering, Lrt: round-trip length, ER : resonance extinction at pass port, FSR: Free Spectral Range BS: Back-Scattering 10_&m — + Enhanced mechanical performance
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