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Today’s Competition for Talent
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▪ Tech-savvy students at HW/SW intersection thrive on collaborative/maker culture

▪ Infrastructure enabled by integrated circuits!



IC Research “Ecosystem” 
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Big-Bang Events: Open-Source PDKs
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▪ First open-source PDK (November 2020)
› SkyWater 130nm CMOS

› https://github.com/google/skywater-pdk

▪ Second open-source PDK (October 2022)
› GlobalFoundries 180nm MCU

› https://github.com/google/gf180mcu-pdk

▪ Third open-source PDK (March 2023)

› IHP 130nm BiCMOS
› https://github.com/IHP-GmbH/IHP-Open-PDK 

▪ Permissive Apache 2.0 licensing  

https://github.com/google/skywater-pdk
https://github.com/google/gf180mcu-pdk
https://github.com/IHP-GmbH/IHP-Open-PDK


Open Source in a Nutshell
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▪ Core principles

› Open exchange, collaboration, transparency, meritocracy

▪ Typical benefits (as seen in the software community)

› Improves productivity, managing complexity

› Enables community review and steady improvements, re-use

› Promotes education and tinkering

▪ Open source does not imply “free”

› Can make money with open-source products (Red Hat, Ruby on Rails, …)

› Proper terminology

•  Proprietary vs. open source (NOT: commercial vs. open source)



Sources: http://www.omega-enterprises.net, http://opencircuitdesign.com/magic 

Open Source is in Our DNA!
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http://www.omega-enterprises.net/
http://opencircuitdesign.com/magic


Examples of Today’s Open-Source EDA Tools 
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Research: Design Space Exploration in the Cloud
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https://bit.ly/jupyter-silicon 

https://bit.ly/jupyter-silicon


Research: New AMS Design Methodologies
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https://github.com/idea-fasoc/OpenFASOC 

Mehdi Saligane et al.

https://github.com/idea-fasoc/OpenFASOC


Industry: Start-Up Companies
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SiliconCompiler is an open-source compiler 
framework that aims to automate translation from 

source code to silicon.

The SiliconCompiler project includes a standardized 
compiler data Schema, a Python object-oriented API, 

and a distributed systems execution model. 
The project philosophy is to "make the complex 

possible while keeping the simple simple".



Source: Andreas Olofsson (DARPA)

Industry: Let’s Break the Silos! (Will Take Time…)
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Google-Sponsored (Free) Shuttle Runs
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Open-Source IC Design is Taking Off!
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Ecosystem Stakeholders
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Industry

Research

Education

“Physics-minded”
talent pool interested  ICs

“Software-minded”
talent pool interested in ICs

Free tools, open collaboration

Advanced tools, open collaboration, repositories

Standardization, shared IP, startups

1x 10x



Symposia on VLSI Technology and Circuits17

https://sscs.ieee.org/membership/awards/ieee-sscs-code-a-chip-travel-grant-awards 

Made possible 
by a donation 

from the CHIPS 
Alliance

https://sscs.ieee.org/membership/awards/ieee-sscs-code-a-chip-travel-grant-awards


Example: Winner of VLSI 2023 Code-a-Chip Contest

https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/VLSI23/accepted_notebooks/ldo_rgcn_rl/ldo_rgcn_rl.ipynb 
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https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/VLSI23/accepted_notebooks/ldo_rgcn_rl/ldo_rgcn_rl.ipynb


Example: Winner of VLSI 2023 Code-a-Chip Contest

https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/VLSI23/accepted_notebooks/ldo_rgcn_rl/ldo_rgcn_rl.ipynb 
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https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/VLSI23/accepted_notebooks/ldo_rgcn_rl/ldo_rgcn_rl.ipynb


SSCS PICO Chipathon

▪ 2021: 61 submissions, 18 selected (11 taped out)

▪ 2022: 54 submissions, 22 selected (14 taped out)

June 22, 2022, kick-off meetup with over 100 attendees2022 selected teams from 10 countries, 5 continents
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Magazine article: “SSCS PICO Contestants Cross the Finish Line,” https://ieeexplore.ieee.org/document/9694491 

2021 Chipathon

▪ Paid runs via Efabless chipIgnite (130 nm SkyWater) 

▪ All designs are open source

1
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 Function Team Chip URL 

1 5G bidirectional amplifier 
Pakistan3 

(FAST National University) 

https://efabless.com/projects/560 2 Wireless power transfer unit 
Pakistan2  

(FAST National University) 

3 
Variable precision fused  

multiply-add unit 
Pakistan1  

(FAST National University) 

4 Oscillator-based LVDT readout 
India2 

(Anna University) 

https://efabless.com/projects/474 5 Temperature sensor 
India1 

(Anna University) 

6 GPS baseband engine 
India3 

(Anna University) 

7 
Ultra-low-power analog  
front-end for bio signals 

Brazil2 
(U. Federal de Santa Catarina) 

https://efabless.com/projects/476  

8 
TIA for quantum photonics 

interface 
USA4 

(University of Virginia) 
https://efabless.com/projects/470 

9 Bandgap reference 
Egypt 

(Cairo University) 
https://efabless.com/projects/473 

10 
Neural network for  

sleep apnea detection 
USA2 

(University of Missouri) 

11 SONAR processing unit 
Chile 

(University of the Bio-Bio) 
https://efabless.com/projects/540 

 

21

https://ieeexplore.ieee.org/document/9694491


2022 Chipathon
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Function Team Chip URL

1 Spatial Sigma-Delta ADC Pakistan1
(FAST National University)

https://platform.efabless

.com/projects/1486 
2

On-Chip DCDC Converter 
with Fast Transient 

Response

Pakistan4
(FAST National University)

3 Matrix Multiplier for AI 
at the Edge

Pakistan7
(FAST National University)

4
Encrypted LSB 

Steganography with AES 
Accelerator

Pakistan2
(FAST National University)

https://platform.efabless

.com/projects/1443 5 CMOS Bandgap Reference Pakistan3
(FAST National University)

6 Self-Interference 
Cancellation LNA

Pakistan4
(FAST National University)

7 Sub-Sampling PLL for 
SerDes Applications

Austria
(Johannes Kepler Univ., Linz)

https://platform.efabless

.com/projects/1431 
8 60 GHz Demonstrator Chip Brazil

(University of São Paulo)

9 Low-Power 10-bit SAR ADC USA1
(University of Alabama & MIT Lincoln Lab)

10
Boost Converter for 

Battery-Powered IoT 
Applications

Greece
(Aristotle University of Thessaloniki)

https://platform.efabless

.com/projects/1457 

11 Radiation-Hardened ALU USA2
(North Carolina A&T State University)

https://platform.efabless

.com/projects/1593 

12 DC-DC Buck Converter for 
CubeSat

Chile1/Argentina2/Uruguay3

1Universidad Técnica Fed. Santa María
2Universidad Nacional del Sur & Instituto 

Nacional de Tecnología Industrial
3Universidad Católica

https://platform.efabless

.com/projects/1427 

13 Electrochemical Water 
Quality Monitoring

USA5
(University of Tennessee)

https://platform.efabless

.com/projects/1469 

14 Mix-Pix - A Mixed-Signal 
Circuit for Smart Imaging

Chile
(Universidad del Bío-Bío)

https://platform.efabless

.com/projects/1494 
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Magazine article: “Meet the SSCS PICO Chipathletes,” https://ieeexplor e.ieee.org/document/ 9950763 

https://platform.efabless.com/projects/1486
https://platform.efabless.com/projects/1486
https://platform.efabless.com/projects/1443
https://platform.efabless.com/projects/1443
https://platform.efabless.com/projects/1431
https://platform.efabless.com/projects/1431
https://platform.efabless.com/projects/1457
https://platform.efabless.com/projects/1457
https://platform.efabless.com/projects/1593
https://platform.efabless.com/projects/1593
https://platform.efabless.com/projects/1427
https://platform.efabless.com/projects/1427
https://platform.efabless.com/projects/1469
https://platform.efabless.com/projects/1469
https://platform.efabless.com/projects/1494
https://platform.efabless.com/projects/1494
https://ieeexplore.ieee.org/document/9950763


2023 Chipathon (Ongoing)
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▪ Build on-chip waveform 
generator and 
“oscilloscope” macros
› Collection of generally 

useful IP blocks

▪ Enable testing of low 
frequency analog circuits 
using only a PC

▪ Tape out first prototypes 
and improve with 
community over time

Wavegen Scope

Digital Interface

Analog MUX

Some basic 
analog 
circuit

Interface 
Board



Looking for More Volunteers!

▪ Possible tasks
› Evaluate submissions and milestone reports

› Attend weekly online meet-ups (~June-November)
› Give a short “how to” presentation during online meetup
› Provide technical guidance during meet-ups and via Chipathon 

Slack channel
› Prepare online tutorials, webinars, chapter talks

› Help with open-source tool & utility development

▪ Minimum time commitment of 1-2 hours per week

▪ Sign up at https://sscs.ieee.org/volunteer-opportunities#SSCD
› Or send an email to bmurmann@ieee.org  
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https://sscs.ieee.org/volunteer-opportunities
mailto:bmurmann@ieee.org


Summary

25

▪ There is enormous excitement about collaborative, open-source IC design

› It will likely change the way we teach & work

› Fast growing community of ~5000 enthusiasts

▪ SSCS & CAS Program for Integrated Circuit Outreach (PICO)

› Engage with broader open-source community and contribute

› Code-a-chip travel grants, Chipathon, …

› Volunteering & mentoring opportunities

▪ Let’s all work together to add a new fun factor to IC design!
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