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Missions Challenge 1: CPU Development Flow

Agile Infrastructure

iEDA Milestones

Challenge 2: Verification

Challenge 3: Hardware Design EDA Tools

Xiangshan CPU Family

1.3 GHz @ 28nm, 7.01/GHz 2.1GHz @ 14nm, 9.55/GHz 3GHz @ 7nm, 15/GHz

2021 XS Y100 2022 XS N300 2024 XS K200

EOL Balanced Perf & Efficiency
（v.s. ARM A76）

Ultimate Performance
（ v.s. ARM N2)

Xiangshan CPU Feature List

Open Network-on-Chip

·ARM AMBA 5 CHI 0050E.b 
·MESI based Cache coherency
·Use Non-inclusive, Non-Exclusive policy
·Support SF (Snoop Filter), maximum size 8MB 
·Support end-to-end QoS（Quality of Service）
·Up to 8×8 Mesh

·Up to 128 RN-F nodes
·Up to 16 NH-F nodes, with each HN-F’s LLC size
 ranging from 0 t0 32MB
·Up to 32 DDR channel
·256-bit data channel

T

Open-source design

Proposal of new feature RTL implementation

Basic architecture

Design languageChisel's agile design language

Function Verification

Test generation Test generation

Simulation platform

Simulation accelerator
platform(WIP)

GCPT full-system
status checkpoint

BetaPoint program characteristic
sampling method (WIP)  

NEMU-Functional Fast
Micro-Architectural Warmup (WIP)

KFDB Generate  critical
segments of performanceFPGA platform

Performance data
analysis

Reference
implementation

Result comparison

Field reproduction
of errors

Field reproducing
of errors

Performance verification Physical design verification

XiangShan open-source
hardware platform

Transforms code
conversion tool

Nexus-am simple
runtime environment  

TL-C Transaction
Generator

TL-C Scoreboard bus
behavior/data

checking framework

SM P-Diff multi-core
verification framework

LogViewer log
visualization tool

Difftest differential
validation framework

Lightsss simulation
snapshot

Waveform Terminator
wave form analysis tool 

TL-C Agent bus/cache
standard behavior model

Golden Mem multi-core
memory model

NEMU command
set simulator

Enter the main line after the 
automatic continuous integration
test is completed 

O
pen platform

iEDA is an 
open-source digital chip
design platform.

https://www.bosc.ac.cn
https://open-verify.cc/en
https://github.com/OpenXiangShan
https://Xiangshan-doc.readthedocs.io

For Your Information

Misson 1: Develop open-source & high-performance RISC-V 
CPUs ---- Xiangshan CPU family.

Misson 2: Build-up open-source RISC-V ecosystem.
· Development infrastructure & tools
· Chip design methodologies: open-source verification & 
Agile(a.k.a Minjin) development flow

Partnership & Cooperation
Ecosystem Partner

BOSC is deeply involved in community organizations such as the RISC-V International , 
and becoming its Premier member as well as a member of the RISE Foundation. It is also 
a member of OpenHW and a partner of embedded world China, and is actively partici-
pating in the strategic planning and technical route formulation of international RISC-V 
open source organizations.

International cooperation of RISC-V 

Premier member of RISC-V International Member of the RISE Foundation Member of OpenHW Partner of embedded world China  

Traditional hardware development flow: 
· Long development cycle: ~1.5 -2 years
· High cost: involves hundreds of engineers
· Lengthy debug/verification infrastructure
· Self-maintained/developed infra/platform

Agile development flow:
· In-house developed infrastructure -- Difftest
· Over 20 proprietary tools for testing
· One of the 12 Top Picks in Architecture in IEEE Micro 2022

Innovation

Traditional verification: 
· High expense: verification engineers >= design engineers
· Language barrier: RTL expert
· Non-uniformed infrastructure or platform

UnityChip verification:
· Standard & free verification platform
· Test cases using high-level languages (e.g. python) 
  or RTL
· Multi-language support 

Innovation

BOSC Wechat Official Xiangshan Wechat Official Xiangshan Git RepoiEDA Git Wechat Official iEDA Git RepoUnityChip Verification


