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Objective & Research Question
LLMs offer an efficient solution to the challenges 
of digital hardware design and verification. 
Traditionally, verification requires significant effort 
to achieve full code and functional coverage, often 
involving large teams. By automating few-shot 
interactions between an LLM and a simulation 
tool’s coverage analyzer, high-quality test benches 
can be rapidly generated, streamlining and 
accelerating the verification process.

Methods

We have developed a fully-automated Python 
based framework that interacts with the LLM and 
a hardware simulator and improves achieved 
coverage by iterative prompting. Our framework 
properly handles various error conditions (e.g., 
compilation errors in LLM generated code). We 
implement several custom features, like multiple 
strategies of changing the temperature of the 
LLM (logarithmic, sigmoid), asking the LLM to 
generate a test plan before generating stimulus, 
and selecting the best-of-5 results for each 
prompt to improve the quality the stimulus 
generated.

Conclusion

LLMs can be used for accelerating the digital 
design verification process. Our framework 
makes it easy for verification engineers to 
unlock this potential without having to setup 
complex tools and write lengthy scripts. Our 
future work will explore using RAG for 
reducing context size, multi-LLM architectures, 
and instruction fine tuning.  

Acknowledgements

Special thanks to Elias Hilaneh, Alma Babbitt, 
and Dr. Nakul Gopalan for collaborating on 
this research.

Special thanks to Intel
for micro-electronics research sponsorship that 
makes this research possible.

LLMs
Llama 3.3 70B Instruct (Int4)

ChatGPT-4o

Simulator QuestaSim 23.4

Language Verilog

Platform 2x NVIDIA A100 80GB SVM
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