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The Breakout Year for Reasoning Models

AlphaProof winning a 
silver medal at the IMO 2024

O3 achieved Gold; 
99.8th in Codeforces

DeepSeek R1:
Self-emergence of reasoning



Processor Design: Apex of Logic Reasoning

Church’s Problem：Given 
input and output bitstreams α 
and β, automatically construct 
a circuit design that describes 
the input-output relationship.

Alonzo Church

one of the 
founders of 

the computer 
science

1957: The Church’s problem of automatic circuit design

[A. Church 1957] R. Floyd
Automatic program 

synthesis and 
verification

J. Hopcroft
Logic synthesis

J. Cocke
Circuit design
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ProtocolLLM: RTL Benchmark for 
SystemVerilog Generation of 
Communication Protocols

ChiseLLM: Unleashing the Power 
of Reasoning LLMs for Chisel 
Agile Hardware Development

Towards an Agile and Autonomous 
Verification Framework for AI-Generated 
Chip Designs

hdl2v: A Code Translation Dataset 
for Enhanced LLM Verilog 
Generation

Learning with Limited Resources: 
Optimizing Neural Networks for 
Extreme Efficiency

Hypothesizing (Fantasizing) 
Autonomous Hardware Design

The Role of AI for Next Generation SW/HW Codesign

QiMeng: Automated Hardware 
and Software Design for Processor 

Chip

Talk Overview

Leveraging Large Language Models for 
Coverage-Driven Verification of Open-
Source RISC-V Cores

Hair of the Dog: How AI Can Help 
Formally Verify AI-Designed Chips

Design Verification
Feedback-driven Loop

Data, Infrastructure, Tools
Boosting Boosting

SW/HW Co-design




