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● Application-Specific Integrated Circuit (ASIC) design 
flow is notoriously inaccessible, as modelling 
complex circuits are skills reserved for long-term 
experts. 

● However, we want to bridge that gap, as this 
research aims to develop an AI agent that can 
effectively produce Verilog [2] and troubleshoot 
computer chip design in order to reduce the barrier 
to entry for electronic design automation tools.

Autonomous AI Agent Workflow

Materials: Problems and Specifications from the Spec2Tapeout Github [3].

Software: A Chat-GPT API powered agent interacted with a custom Docker 
container that has on it loaded an OpenROAD-flow-scripts [4] image and 
Verilator. 

ORFS Workflow
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Research Question: Can an AI agent (in the form of a large language 
model) autonomously generate and optimize digital circuit designs from 
functional specifications, producing tapeout-ready layouts using 
open-source EDA tools?

● Current LLM agents are capable of 
autonomously completing the ASIC 
design loop. But, timing and routing 
violations still occur within ORFS.

● Future Work will focus on further 
training and refining models in order 
to fix those violations

● The next step is to increase the 
number of circuit designs to test, 
while also creating an autonomous 
pipeline to physical tapeout, 
processing the GDSII files left behind.

A standardized format dictating how to create the specifications is necessary. Below is an 
excerpt from the .yaml specification for the sequence detector.  The clock period is a 
necessary value for the config.mk input file in order to dictate the timing constraints of the 
circuit. Additionally, the constraint.sdc input pulls the formalized nickname it will use in all 
operations from here.

Nickname Clock Period
Human Readable Natural 
Language Description for 

Amateurs

Problem Type Pass/Fail Evaluation Issue Type

0011 Sequence 
Detector

Pass N/A

Dot Product Pass N/A

Exponential Function Pass N/A

16-Bit Multiplier Fail 15 Set Up 
Violations

Finite Impulse 
Response (FIR) Filter

Fail 29 Set Up 
Violations

Problems specification .yaml files and specifications taken from 
Spec2Tapeout repository

[1] The complete cycle from specification to physical tapeout

http://config.mk

