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Decade-Old Dilemma in IC Research and Education
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Useful IP

Manufacturable PDK

NDA

Proprietary EDA tools

Lorem ipsum dolor 
sit amet, consectetur 

adipisci elit, sed 
eiusmod tempor 

incidunt ut labore  …

The community cannot 
reproduce your results or 

re-use/build on your design
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Big Bang: Open-Source Process Desing Kits (PDKs)



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


Fast Rise Fueled by Google-Sponsored Fabrication Runs
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Your Design 
Goes Here!

Efabless Caravel 
“Harness” SoC

MPW-5
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Tiny Tapeouts!
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Matt Venn



https://priyanka-raina.github.io/ee372-spring2022/ 

“Tape-Out” Courses

7

Prof. Priyanka Raina

https://priyanka-raina.github.io/ee372-spring2022/


EE 628 at the University of Hawaii
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Realistic IC Design in the Cloud – For Free
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https://github.com/bmurmann/Ngspice-on-
Colab/blob/main/notebooks/SKY130_Track_and_Hold.ipynb 

https://github.com/bmurmann/Ngspice-on-Colab/blob/main/notebooks/SKY130_Track_and_Hold.ipynb
https://github.com/bmurmann/Ngspice-on-Colab/blob/main/notebooks/SKY130_Track_and_Hold.ipynb
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Realistic IC Design in the Cloud – For Free
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IEEE Activities
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▪ SSCS Platform for Integrated 
Circuits Outreach (PICO)
› https://sscs.ieee.org/about/solid-state-circuits-

directions/sscs-pico-program 

› Annual Chipathon

› Code-a-Chip Travel Grants

▪ Universalization of IC Design 
from CASS (UNIC-CASS)

› Mentoring & tape-out support
› https://ieee-cas.org/universalization-ic-design-

cass-unic-cass 

▪ … 14
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https://sscs.ieee.org/about/solid-state-circuits-directions/sscs-pico-program
https://sscs.ieee.org/about/solid-state-circuits-directions/sscs-pico-program
https://ieee-cas.org/universalization-ic-design-cass-unic-cass
https://ieee-cas.org/universalization-ic-design-cass-unic-cass
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Sign-Ups for 2023 SSCS PICO Chipathon
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526 Total



Outline of 2023 SSCS PICO Chipathon
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▪ Phase 1: Learn layout automation using Python

▪ Phase 2: Form teams and define larger cells

▪ Phase 3: Build generators for larger cells

▪ Phase 4: Integration & test-chip tapeout

▪ Phase 5: Measurement & documentation

https://sscs.ieee.org/about/tc-ose/sscs-pico-design-contest 

https://sscs.ieee.org/about/tc-ose/sscs-pico-design-contest


Open-Source IC Design Ecosystem
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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
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