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SiliconCompiler is an open source cloud native build 
system that automates reproducible compilation from 

source code to silicon.

“MAKE for silicon”



DEMO TIME!
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$ pip install --upgrade siliconcompiler

$ sc -target asic_demo -remote

You won’t get it 
until you try it…

https://github.com/siliconcompiler

Under The Hood: Surelog,Yosy, Openroad, Klayout, 
sky130, Slurm (+lots of Python

https://github.com/siliconcompiler
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Designer view of SiliconCompiler

● Relies on a standard schema that can describe any chip design flow

● Permissive open source: (https://github.com/siliconcompiler)

● Extensively documented (https://docs.siliconcompiler.com/en/latest/)

https://github.com/siliconcompiler
https://docs.siliconcompiler.com/en/latest/
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3 Tapeouts in 8 Weeks (Sept-Oct 2022)

GOTLAND MAUI KODIAK

TYPE CPU FPGA MEMORY

SIZE 2 x 2 mm 2 x 2 mm 2 x 2 mm

ORIGIN UCB - ROCKET ZA ZA

METRIC Quad Core RV64GC CPU – 3MB

DESIGNERS 2 2 2

WALL TIME < 8 weeks < 8 weeks < 8 weeks

RUN TIME < 24hrs < 24hrs < 24hrs



Our Agile Chip Design Team (Sept 2022)
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Andreas 
Olofsson

Dr. Steven 
Herbst

Dr. Peter 
Grossman

Benazeer 
Noorani

Wenting 
Zhang

Noah 
Moroze

William Ransohoff

Experience 27 13 13 15 3 3 9

Role “The Architect” “The Analyst” “Tall thin designer” “The Expert” “Tall thin designer” “Full stack” “Full stack”

Scope Architecture, 
design 

infrastructure

Emulation, 
verification, 

software

FPGA Implementation, 
floorplanning, 

signoff

CPU Reference flows, 
SC

Cloud, 
SC

Agile chip design is fundamentally different from traditional 
waterfall chip design and requires different people and tools.
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EDA-A EDA-B EDA-C FOSS

INTEL16 2 0 2 1

GF12LP 0 4 3 0

SKY130 0 0 0 1

Playing Silicon Compiler Tapeout Bingo
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Free (as in Free Beer) Compilation

● No money barrier (free)

● No registration barrier

● No time barrier

….459 compilations in first week

 

$ pip install --upgrade siliconcompiler

$ sc -target asic_demo -remote
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Testimonials
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Tracking Open Source Goodness (300+ and counting)

https://github.com/aolofsson/awesome-opensource-hardware



Autotuning Experiment With Azure
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● SC captures metrics
● Google Vizier used for 

hyperparameter tuning
● SLURM used for 

scheduling
● 16 experiments per 

iteration
● 1 experiment per server
● ~8 Hr run time
● Very promising results!

N = total #experiments, Parameters : Density, syn strategy,  place density



Metrics, Metrics, Metrics, .... 

12sc-dashboard -cfg build/ibex/job0_asap7_demo/ibex.pkg.json



SiliconCompiler State of the Union
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● Used in production environment every day at ZA
● New commits almost every day
● Funding secured to continue development for next three years 
● Countless improvements in flight:

○ Package management
○ Dashboard
○ Support for new nodes
○ Zero install installation
○ FPGA compilation

● What else should we work on??
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Thank you!


