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1 Introduction and Motivation

OS EDA flow profits multiple communities

+ Academia: NDA-free and open collaboration

» Education: Limit-free understanding of the EDA tools

* Industry: Transparent chain-of-trust, more skilled personal

OS EDA flows exist, achieving good results for small designs
* Flows and tools show cracks with multi-million-gate designs
* No end-to-end open Linux-capable SoC yet

Basilisk SoC
« Cheshire SoC platforml!
* Linux-capable
* CVAG6 64-bit RISC-V
+ USB 1.1 host
*  VGAdisplay
« External, digital-only

DRAM interface

Implement Basilisk end-to-end open (Yosys, OpenROAD)
* Improving OS EDA tools and flow along the journey
« Realistic benchmark for OS EDA tools to grow

2 Synthesis Improvements
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* Lazy man’s synthesis

Library of
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* Cheaper optimization
run multiple times

+ 2.3xin timing

* Arithmetic operator replacement
« Optimized open-source libraryfs
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3 Place & Route Improvements

* Focus on OpenROAD'’s flow scripts
* Improved sequence of commands
* Hyperparameter tuning to reduce density hotspots
* Density force: push cells to achieve target density

* Wire force: attract connected cells to reduce wire length
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* (a) example of over 100% density at the site of the bootrom
* Untuned (b) and tuned (a) hyperparameters
* Our flow results in more uniform density without hotspots

4 Results and Conclusion
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+ Taped Basilisk in May 2023

» First end-to-end open
Linux-capable SoC

* Room for improvement
* Timing-driven synthesis

* Automatic hyperparameter
tuning
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