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Motivations for 
Co-Design

Tasker, J. F., Frazer, J., Ferranti, G., & Matthews, J. C. (2024). A 
Bi-CMOS electronic photonic integrated circuit quantum light 
detector. Science Advances, 10(20), eadk6890.

Applications:
- Quantum Photonics/Computation (my research)

- Telecommunications / HPC

- Sensing / LIDAR / Automotive

- Photonic / Neuromorphic Computation

Tasker, Joel F., et al. "Silicon photonics interfaced with integrated 
electronics for 9 GHz measurement of squeezed light." Nature 
Photonics 15.1 (2021): 11-15.

Challenges:
- Co-simulation feedback complexity

- Co-design tools are not well integrated

- One domain design decision could break the whole 
system.
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A Fully 
Concurrent 
Electronic-
Photonic System
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The piel 
Toolchain

Project Status:

- Very Alpha
- Very Active
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Dependency 
Management

Extending:

efabless/nix-eda
efabless/openlane2

Poetry2nix
(piel poetry.lock)

Thanks Donn! 🙌
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Co-Design 
Project Structure 

Compatibility 
Between Toolsets

- Hierarchy 
Management
- Encoded 
Directory 
Operation Mapping
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Designing and 
Simulating 
 
Towards an 
(incomplete) 
Full Flow Example
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Simulation 
Capabilities

Example 3a
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Simulation 
Capabilities

Example 7
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Simulation 
Capabilities

Example 7
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Simulation 
Capabilities

Example 4
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Roadmap & 
Conclusion

Future Plans:
- Steps in the direction of fully-modeling a electronic-photonic system, finish full demo.

- Integrate sky130nm analog models working with the gdsfactory team.

- Fully concurrent simulation: Use the ngspice-42 external-trigger input (ch12.5) to write 
a subroutine to integrate a sax time-domain simulator with mixed-signal simulation. 

- Finish the demo paper showing a quantum-photonic-electronic system co-design flow.

Especially thanks to 🙌🙌🙌:
- Joaquin
- Floris
- Donn
- The gdsfactory/gplugins team 
and Efabless.

You are the best!
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Appendix
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