
Open Source EDA



The past of open-source chip design tools

All started in Berkeley, CalTech, Larry Nagel, Carver Mead, Lynn Conway

Community-driven EDA development was a
fragmented set of academic and community tools.

Magic, Netgen, GNUCap, Qrouter, IRSIM 
Xyce
Electric VLSI
Xschematic
ngspice

Tim Edwards



Why using “shitty” open source EDA …

…. when industry standard tools from Cadence and Synopsys 
are available for very cheap from Europractice?



Access to tools is essential for learning,  but …

One in four employees in the semiconductor industry is over the age of 55. 
The number of applicants for related STEM degree programmes continues to 
decline and dropout rates remain high.

“We need to improve if we are to meet this enormous additional demand.”

The BMBF flagship project “skills4chips” is intended to achieve this in close 
cooperation with other initiatives.

Chip Design Germany, 28 European Chip Competence Centers, …



…many academics have difficulty to access proprietary tools.

● administrative process
● cost of membership
● qualification to administer tools 



Freedom to learn



Freedom to use your own design work (like in a University spin-out)



Freedom to show-off your design experience



Freedom to innovate and integrate:
Visual Studio as IDE for FPGA, including bitstream generation,
Blender as a EMsimulation studio



Freedom to innovate and integrate 



Freedom to innovate and integrate

Agentic AI



Freedom to collaborate

Univ A Univ B Team C

TSMC 28nm

NDA NDA NDA
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Reproducible design environment,  long-term accessibility 

Look at your own “chip design” from 15 years ago?  Your PhD work?

Is that old installation still working with the current license server?
Do you have still have a valid license for that old installation image?

Collaborate with other research institutions 
which uses a different set of tool versions?



Freedom to explore



Transparency and inspectability 

Do you publish research results  or marketing material?



the present of open-source chip design tools

The release of open Process Design Kits in 2020 has changed this landscape by 
enabling public access to manufacturable semiconductor technologies. 

SkyWater Sky130A
GlobalFoundries gf180mcuD
IHP-SG13G2

Initiatives such as Efabless, ChipFoundry, Tiny Tapeout, IEEE PICO, 
UNIC-CASS,ChipPractice, and the IEEE Open Silicon Initiative have connected open 
design infrastructure with training, mentoring, community participation, and tape-out 
opportunities.  



What can you design today with open source EDA tool today?

RISC-V SoC
SKY130 10mm²

FPGA
GF 180nm 500 LUT 

mixed signal circuits
ADC with SPILinux capable SoC

IHP130 BiCMOS

Zephyr SoC
HyperRAM, Flash in XIP mode.

GPIO, UART, I2C, SPI, programmable I/Os

PicoRV32
55nm

RF circuits
Programmable Phase 
Low Noise Amplifier
IHP 130nm BiCMOS 

mixed signal circuits
programmable INA

IHP 130nm BiCMOS 



What can you design with open source EDA tool today?



Tools for application domain experts using mature nodes 
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qualification of 
engineer

training,
research
> 100 nm

mobile,
compute

AI
 <28 nm

IoT, start-up, industry, medical, …
custom devices
>= 55 nm

future market Cadence
Synopsys

current market

Bluegarden 
essential 
version

Bluegarden 
pro 

version



the future use of open-source chip design tools

Practical chip design requires 

● reproducible toolchains
● maintained environments
● workflow integration 
● verification infrastructure 
● user support
● test and validation infrastructure
● …

Managed open-source design environments 
toward a more practical ecosystem for education, 
prototyping, and early-stage semiconductor development.



how to deploy open source EDA tools
self install

OpenROAD

github action  
driven pipeline

Tiny Tapeout

managed 
custom docker 
images deployed
on workstation

Symbiotic EDA

managed 
custom docker 
images deployed
in the cloud

Symbiotic EDA

flexibility
autonomy

ease of use
very low barrier 
of entry

commercial 
supported
flexible on tools 
pre-tested

commercial 
supported
flexible on tools
pre-tested

requires a wide 
spectrum of 
own expertise
own effort

basic function
inflexible

cost

depending on 
external
cloud provider
high latency
security
cost

Cloud based
chip design 
generator

Chipflow
Chipinventor

commercial 
supported
pre-tested 
dependable

fixed design flow, 
tools and 
processes 
depending on
cloud provider
lock-in
cost

popular pre-built 
docker images

IIC-OSIC_Tools

large community
free of cost

predetermined 
tool selection 
and versions
and timeline
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Open source EDA can deliver an environment for 
experimental and commercial EDA tools



Accelerated innovation though open collaboration



BlueGarden delivers convenience and freedom … now

long term dependable, reliable, 
Docker-based engineering environment for 

● Education
● Research
● professional design work 

 … in a scalable way at an affordable price.

edmund@symbioticeda.com


