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BN Methodology
» Developed Simulator (Mintaka)
e » Used Hot-Spot 5.0 to
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* Closed Loop to Solve for
Trimming Power

 Varied Ambient Temperature

[1] Aubain, M., et al., "In-Plane Thermal Conductivity Determination in Silicon on Insulator (SOI) structures through
Thermoreflectance measurements," Materials Research Society Symposium Proceedings Volume 1267, 2010.



UCDAVIS

Temming Power vs, Amblent Temperatwre | OPtiCAl Crossbar
s — 64 node, 64 wavelengths
2. \\ o — ~524K Microrings
é . | e — 484mm? Area
§ \ » Heating
R — ~5.1W/°K

308 310 312 314 316 318 320 322 324 326

Current Injection
— Thermal Runaway <1°K

Temperature Control
Window (TCW)

Ambient Temperature (°K)



UCDAVIS

Trimming Power (W)

Trimming Power vs. Ambient Temperature

[ ¥y
(=]

/
45 N Thermal ©
A0 \ Runawa Y
35
—64-bit Xbar

25 -+32-bit Xbar
20
15
10

5

0

308 310 312 314 316 318 320 322 324 326

Ambient Temperature (°K)

o Optical Crossbar
— 64 node, 32 wavelengths
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_| Athermalization
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[2] L. Zhou et al., “Athermalizing and trimming of slotted silicon microring resonators with uv-sensitive pmma upper-cladding,”
Photonics Technology Letters, IEEE, vol. 21, no. 17, pp. 1175-1177, Sept.1, 2009.



UCDAVIS

_ Athermalization
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» Additional Rings on Both
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- Photonic Networks

* Tradeoff Surplus Bandwidth for Resilience

» Communication Power Mostly Prepaid
— External Laser Static Overhead
— Trimming Static Overhead

* Fault Model Necessary
— Must Incorporate Unique Features of Photonics
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* Microring Faults
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 Waveguide Faults
— Increased Attenuation
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* Interfering Faults
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_mmetric Errors

* Eliminate Interfering Faults

o Structures with Same Bit Errors
— Waveguides (1 — 0)
— Receivers (1 — 0)
— Modulating Ones (1 — 0)

 Asymmetric Errors Much Easier to Detect/Correct
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 Trimming is Tricky Issue
— Heating has Non-linear Relationship with Ring Count
— Current Injection May Be Thermally Unstable

» Sliding Ring Window
— Increases TCW
— May Not Be Complete Solution

* Resilience in Photonic Networks






