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 研究背景
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传统处理器设计
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芯片设计案例：Apple A18



开源和敏捷芯片设计
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异构的SoC计算芯片
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Technology Scaling & New Devices

CPU/GPU:

• Multi-core/parallelism

• Microarchitecture

DS Accelerator:

• DNN-based

• Specialized AI

• Voice, ISP, etc.

SW/HW mapping:

• Compilation

• Scheduling

Interconnect for 

Heterogeneous:

• Network on Chip

• Cache coherence

• Memory system
Circuits:

• Power, Clock

• RF, IO, etc.

Design Method:

• Open-source HW

• Agile Flow



国外研究：DARPA DSSoC
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EPOCHS 

Reference 

Application

Compiler

+

Scheduler

Ontology & Design 

Space Exploration

Accelerators + 

NoC + Memory 

Architecture

SoC

Implementation

Domain-Specific 

SoC Hardware

Agile

Flow

Agile methodology to quickly design and implement an easily programmed

domain-specific SoC for real-time cognitive decision engines in connected vehicles

“Super”-Domain: Software-Defined Radio + Computer Vision

FPGA Prototype

10X – 100X

reduction in

person-years

FPGA  prototype,

emulation, optimization,

software bring-up

Source: DARPA 

ERI Summit 



大模型辅助的设计方法
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基金委区域联合
集成项目支持

ISEDA 2025
最佳论文提名

ISLPED 2025
最佳论文提名

◼ 基于大模型辅助的RISC-V的敏捷探索设计工作尝试

大模型辅助的设计方法
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Case 1: DSE for XiangShan CPU
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Overall Framework
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uArch Analysis and Optimzations
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Optimizations for XiangShan CPU
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Co-processor Architecture
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• Directly connected interface

• 3-stage pipeline

• Shared physical reg for mat. 
and nonlinear instructions

• Scalar CSR

• Dedicated L/S port to L2 D-
cache for high bandwidth

Co-processor Architecture
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Overview of SW/HW
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• ISA Extension and coprocessor template

• VeriRAG for agile hardware code generation 

RISC-V
AI-specific CPU
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Code Generation Flow Overview
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• Three text types in database: natural language doc, RTL code, 
software code

• Special Summary-Template RAG for RTL code

• Two RTL code generation methods
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RAG for RTL code Generation
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e.g.

• New stage in RAG: pre-summary and template extract after RAG
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Co-processor Implementation
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• Different configuration for edge and high-end CPU
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Performance Improvement
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• Matrix Extension 
Improvement

• Nonlinear Extension 
Improvement
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End-to-End SoC Generation
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Multi-Agents for SoC Design
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Multi-Agents for SoC Design
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Design Cases
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◼ 开源与敏捷芯片设计可以极大提升芯片的开发效率

◼ 大模型辅助+开源RISC-V，进一步提升设计效率

◼ LLM在设计空间探索、代码生成、芯片集成等多方面辅助

◼ 仅仅是开始，期待更加完整的敏捷开发设计流程

总结：大模型辅助的设计方法
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