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Wearable Devices 
Implantable Devices 
Telehealth Services

MEDICAL

Smart Meters 
Agriculture 
Automotive

INDUSTRIAL

Smart Home 
Entertainment 

Smart Recreation

CONSUMER RETAIL

Inventory Control 
Product Tracking 

Focused Marketing

THE WORLD NEEDS CUSTOM CHIPS
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Markets Served 
By Traditional 
Methodology

Long-tail Innovation is required on a 
massive scale to meet demand 

10,000’s of Products

Extreme 
Solutions

Right-sized 
compute & power

Ideation AI 
ML

Niche 
Markets

AI

THE NEW GAME IS CUSTOM PRODUCTS

Traditional custom chip development cost
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Markets Served 
By Traditional 
Methodology

Long-tail Innovation is required on a 
massive scale to meet demand 

10,000’s of Products

Extreme 
Solutions

Right-sized 
compute & power

Ideation AI 
ML

Niche 
Markets

AI

custom chip development cost with chipIgnite

THE NEW GAME IS CUSTOM PRODUCTS
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Markets Served 
By Traditional 
Methodology

Long-tail Innovation is required on a 
massive scale to meet demand 

10,000’s of Products

Extreme 
Solutions

Right-sized 
compute & power

Ideation AI 
ML

Niche 
Markets

Right-sized  
compute, power & cost

THE NEW GAME IS CUSTOM PRODUCTS



© 2024 EFABLESS CORPORATION

Number of 
Designers 
Goes to 
Zero

Source: Mike Noonen

SEMICONDUCTOR INDUSTRY TRENDS

It’s screaming “slow down innovation”
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Not Enough 
Chip Designers

Design Costs  
Too Much

And Take  
Too Long

Unfortunately 

Significant 

Barriers Are In 

The Way!



Empowering Collaborative Chip Design: 

Leveraging Generative AI for Custom Accelerators and Edge AI 

Innovation
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To provide 
● the business process 

● the guardrails for quality 
● the connection to customers  
● the guardrails for IP protection 

● the starting point - reference designs, IP 

● the access to chip design tools flows, PDK & IP 

● the scaleable & affordable cost structure

To simplify the process of 

Chip creation and make it 
accessible



© 2024 EFABLESS CORPORATION

User’s Project

~10 mm2


(2.92mm x 3.52mm)
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 VexRISCV  OpenRAM   
 OpenROAD OpenLanehttps://github.com/efabless/caravel

Caravel Open Source SoC Platform

http://github.com/efabless/caravel
http://github.com/efabless/caravel
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OPEN FRAME

DIGITAL

ANALOG

DIGITAL / 
AUTOMATED

DESIGNER 
BLOCK

CONFIGURABLE 
FRAME

DESIGNER 
BLOCK

DIGITAL / 
TEMPLATE

FPGA 
prototyping

FPGA 
prototyping

LOW 
COMPLEXITY

HIGH 
COMPLEXITY

IP Development 
Digital & low frequency analog 
Enabling larger designer base

IP Development 
Complete Custom ASIC 

Analog & Digital 
Expert designer base

15mm2

10mm2

15mm2

10mm2

One Size Fits All
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▪ SoC Editor 
▪ RTL Simulation 
▪ Synthesis 
▪ GL Simulation 

▪ Schematic Capture 
▪ SPICE Simulation

▪ Mixed-Mode Simulation 
▪ Parasitic Extraction 
▪ Physical Verification 

OPEN SOURCE DESIGN FLOWS

OpenLane
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Automate code-to-chip 
like a GNU software 
compiler - with trade-offs 
in area and performance. 

It opens the door for software 
developers to generate hardware 
That’s at least a 100x more potential 
designers!

OpenLane DIGITAL COMPILER-LIKE RTL2GDS 
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2 INTEGRATE

3 SUBMIT

4 FABRICATE

5 TEST

Complete & Path from  Design to Test

OS or Proprietary EDA Digital & Analog

A

D

1 DESIGN
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▪ Design house or community professional to set the specs  
▪ Collaborate with other community members to create the design 
▪ Prototype the solutions  
▪ Publish the design solution in the marketplace

SoC Integrator
CPU

ANALOG IP

PicoRV32
Shalan

ANALOG IP

Project Lead

COMMUNITY 
DEVELOPS

Community created IP, ICs 
and other HW products 

shared, licensed and forked

COMMUNITY  
DEFINES

RICH  
OUTCOME

COMMUNITY COLLABORATION 
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Person Matt Venn Anish Singhani Weston Braun Stanford EE272B
Shuttle MPW-1 MPW-1 CIG-1 CIG-1
Project Multiple SHA256 & AES PMIC Multiple

Returned Silicon —> library of “IP blocks”
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Fastest Ever Design 

Creation Rate

Sponsored By:

450 Tape-Outs In < 2 Years!

Open Source Designs - Explosive Growth 

April 2021 to Date
>700+ designs created



$300 ASIC
Free access to design tools
One (1) tile providing 160x100um up to 1000 standard cells
Fabrication & packaging of your design in TinyTapeout chip
One (1) demo board an ASIC carrier board
A datasheet for all projects on the ASIC (100 projects)
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 Selected Open Source IP Blocks
A pseudo random number generator for critical real-time processors.

A General Purpose Bandgap  generating constant voltage at output, independent of Temp and Supply variations.

Convolutional Neural Network Accelerator on a wishbone slave for Raven Core in Caravel SoC.

 Maverick 603 Radio
Chaos automaton
Arduino pin compatible Single RISCV 32 Bit core Project
HSV to RGB color conversion accelerator
CMOS Bandgap
USB for RISC-V microcontroller
Analog Spiking Circuit and 10-bit DAC
Auditory perception acoustic front end
GPS Baseband
1V8 LDO
 NAND Flash

 Select Open Source SoCs
Sleep Apnea Detection System
Electro Mechanical Water Quality Monitoring
Influenza detector
Image Detection at Edge of Neural Networks
Satellite Radio
Epileptic Seizure Detection
LED Lighting for Bangladesh Solar Home System
Nanopore DNA Sequencing
Smart Garden
Industrial Motor Controller
Reconfigurable Flight Controller SoC for UAVs 
TinyML Image Detection at Edge with DNN
Donkey Kong Bongo PS2 Keyboard

Community Developed Designs

https://platform.efabless.com/projects/17
https://platform.efabless.com/projects/53
https://platform.efabless.com/projects/108
https://platform.efabless.com/projects/1485
https://platform.efabless.com/projects/1257
https://platform.efabless.com/projects/1166
https://platform.efabless.com/projects/1081
https://platform.efabless.com/projects/874
https://platform.efabless.com/projects/12
https://platform.efabless.com/projects/3
https://platform.efabless.com/projects/264
https://platform.efabless.com/projects/344
https://platform.efabless.com/projects/454
https://platform.efabless.com/projects/690
https://platform.efabless.com/projects/329
https://platform.efabless.com/projects/951
https://github.com/ahedaya/INCBIOPICO.git
https://platform.efabless.com/projects/340
https://platform.efabless.com/projects/340
https://platform.efabless.com/projects/289
https://platform.efabless.com/projects/325
https://platform.efabless.com/projects/933
https://platform.efabless.com/projects/926
https://platform.efabless.com/projects/329
https://platform.efabless.com/projects/334
https://platform.efabless.com/projects/340
https://platform.efabless.com/projects/477
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Customer Type Application
Product Quantum computing

Product Data center encryption

Product Automation

Chip Proof of concept

Product Air quality monitoring

Research Memory

Product Aerospace

Product Blockchain

Chip Security

Product Data Encryption

Chip Motion Sensor

Product Datacenter PoC

Customer Type Application
Product Sensor

Product Space

Chip IoT SoC

Product Proof of concept

Product Medical Device

Product Proof of concept

Product Proof of concept

Chip Active diode electronics

Product Imaging sensor

Product Secure SoC

Product Multi-Language Keyboard

Product Cryptocurrency mining

Product Medical device

Product / chip eFPGA module

Chip Memory

Select Industry Customer Applications
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10,000 community members 
1200 designs 
600 chips 
3 years!



Empowering Collaborative Chip Design: Leveraging 

Generative AI for Custom Accelerators and Edge 

AI Innovation
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Automate code-to-chip 
like a GNU software 
compiler - with trade-offs 
in area and performance. 

It opens the door for software 
developers to generate hardware 
That’s at least a 100x more potential 
designers!

OpenLane DIGITAL COMPILER-LIKE RTL2GDS 
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2 INTEGRATE

3 SUBMIT

4 FABRICATE

5 TEST

Complete & Path from  Design to Test

OS or Proprietary EDA Digital & Analog

A

D

1 DESIGN
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Python HDL Code

Design —> Code - Python <— LLM

Parts

My Design CARAVEL CARAVEL + My Design

User’s Area
10 mm2

(2.92mm x 3.52mm)+

M
A

N
U

FA
CT

U
RI

N
G

Plug and Play Dev Board

Software 
(FOSS)

Firmware



Challenge: 

Lack of High quality  

Open Source Data Set
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~750 members 

Many submissions were 
from teams 

Only one had experience 
with ASIC Design

Open Source Silicon with GenAI
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The design is a co-processor that can be 
used for many applications, such as 
predictable-time I/O state machines for PIO 
functions as seen on some microcontrollers 
developed using the Chip-Chat methodology 
that the NYU team has published.

1st Place: QTCore-C1 
Hammond Pearce

Design with GenAI  
Open Source Silicon Design #1
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All Design Data & Prompts 

are Open Source
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The design is a dedicated  
hardware Integrated Circuit (IC) for a 
Convolutional Neural Network (CNN) that 
classifies the MNIST dataset written with the help 
of ChatGPT and documents the entire design 
process from the Python environment of 
TensorFlow to Verilog.  

This approach demonstrates the incredible 
possibilities of AI-driven design.

1st Place: AI by AI 
Emilio Isaac Baungarten Leon

Design with GenAI  
Open Source Silicon Design #2



Don’t Start from scratch
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Cheetah V3Low Power Advanced ML

User Design 
Custom ML

Cheetah Open Source SoC for ML
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Reduce the time

Your ML HWCHEETAH SoC

+
Plug & Play Dev Board

Reduce the knowledge Reduce the cost

CARAV CARAV

CHEETAH + Your ML HW

Cheetah Open Source SoC for ML
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Design with GenAI TinyML Inference  
HW Accelerator Workflow

LLM with human driven prompts
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Design with GenAI 

LLM + Agent + Human feedback

TinyML Inference  
HW Accelerator Workflow
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Call to Action  

Join the #generative-ai 
channel on https://oss.sc  

Take on other challenge 
You can get one done in hours 

Contribute to the public 
dataset

https://oss.sc


Dataset generation? 

Sponsor Open Source Design to 

Silicon?
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https://efabless.com

GET TO SILICON 


