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Open Source — fully leveraging RISC-V's openness
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The XiangShan Project

e Goal: Build a Linux-like open-source RISC-V processor that can be widely

adopted by industry while also enabling academic research.
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One of the most active open-source chip projects

 GitHub: >7000 Stars, > 900 Forks

[ OpenXiangShan/XiangShan Public L\ Notifications % Fork 904 ¢ Star 7k
<> Code () Issues 65 £ pull requests 153 () Discussions () Actions ﬂa Projects
About

¥ kunminghu-v3 ~ F ©

Go to file <> Code ~

my-mayfly fix(ifu): fix instructionc... @8 4b7f072-3 daysago ‘Y

.github ci(perf): append bench... 2 weeks ago

ChiselAIA @ 53edde5 submodule(ChiselAlA): ... 4 months ago

ChisellOPMP @ 43581... fix(IOPMP): Fix IOPMP a... 3 months ago

Data collected on May 20, 2026

Open-source high-
performance RISC-V processor

¢ xiangshan.cc

chisel risc-v

microarchitecture
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One of the Highest Performance RISC-V Chip

SPECCPU 2006 @ XSCC1.1 base

XiangShan-KMH achieved 16.5/Ghz for

Benchmark Score/GHz

SPECPU 2006, one of the highest 400.perlbench 1214
401.bzip2 7.66

= 403.gcc 14.05
performance RISC-V Chip by far. 429.mef 15,84
445.gobmk 9.92

456.hmmer 20.09

INT 458.sjeng 10.89

462.libquantum 89.14

464.h264ref 19.34

471.omnetpp 11.46

473.astar 8.40

483.xalancbmk 22.15

- SPECInt 15.31

410.bwaves 22.84

| ; ! 416.gamess 13.19
Cwrige | | 433.milc 20.16
L | R 2 on | SencemT 434.zeusmp 18.79
f‘-;i ;. 435.gromacs 10.49
A ‘ 436.cactusADM 24.21
437.leslie3d 17.86

444 namd 11.63

447 .dealll 23.82

FP | 450.s0plex 18.25

453.povray 18.81

454 . calculix 9.90

459.GemsFDTD 19.49

465.tonto 12.57

470.lbm 41.20

481.wrf 15.66

482.sphinx3 15:27

SPECfp 17.36

SPECCPU 2006 16.48




Mass Deployment

MooreThreads GPGPU in 10K- SpaceMIT edge-server chip An interl?et. company ‘s next-
chip datacenters Integrates integrates XiangShan-KMH gen Ch.'P Integrates 4-core
XiangShan-NH as control CPU _ XiangShan-KMH

30,000 chips ordered
10,000 chips launching in August




XiangShan Family Open-Source Projects

XiangShan:-KMH

XiangShan-NH

XiangShan-Al

XiangShan-NoC

N
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XIANGSHAN

openxiangshan.cc

XiangShan
(KMH + NoC-Mesh)

XiangShan
(NH + NoC-Ring)



(1) XiangShan - KMH

Core Architecture and Features

Trace

KMH Core

Vector1.0

RVA23

Profile :
Hypervisor1.0

64KB I-Cache 64KB D-Cache

512KB/1M L2

Advanced \0/
Architecture N

Fully compliant with the RISC-V RVA23
Profile standard ensures broad software
ecosystem compatibility

Performance e
Optimizations

Integrates a TAGE-based branch prediction
algorithm and data prefetching mecha-
nism. Combined with advanced microar-
chitectural techniques, it significantly reduces
latency and improves instruction through-
put.

Scalability .

Supports flexible core configurations from
1 to 128 cores, with scalable multi-die and
multi-socket options.

Security @

Hardware-level support for core, interrupt,
and 1/0 isolation, along with memory
encryption, making it ideal for confidential
computing scenarios including secure
processes, containers, and confidential
virtual machines.



XiangShan « KMH

Xiangshan GitHub
https://github.com/OpenXiangShan

Feature XiangShan-KMH (2025)
Rename width 6
ROB size 256+
ALUS 4
L1 instr cache 64KB
L1 data cache 64KB
L2 cache 1024KB
L3 cache Up to 16MB
NoC support )
ITLB 48
DTLB 48
L2 TLB 1024
Vector Y
Virtualization b §
ECC support Y
PMA/PMP support ) 4
Debug support Y
External interface AXI4/CHI
ISA RVA 23
Frequency@Process 3GHz@7nm
SPECINT2006/GHz 15/GHz

Frontend

Redirect / Update
PC read result
for Backend

v
Instruction
Cache 2 x 32 Bytes

64 KB, 4 way
| FDIP Prefetcher

ITLB
= 48 entries

Rename & Dispatch

SC  ITTAGE

Branch Prediction Unit

Instruction
Uncache

Instruction Fusion ]

INT Physical Register File
e (16 INT + 12 MEM)

P

=

Integer Block

Vector Block
_ * 48 4K-page/superpage entries
FP Physical Register File ¥
192 entries L2 Cache BOP
- - i - - 1 MB 8 way 4 bank
e | |64 KB 8 way 8 bank !
" Float Block | ey ban
l L3 Cache
Prefetcher LZZT.IZE & PTW 16 MB 16 way 4 bank
stream sms stride entries
Memory Block l

VEC Physical Register File




(2) XiangShan - NH

Core Architecture and Features

XiangShan-NH
RVA23 Profile

Private L2 Cache

Advanced
Architecture

Superscalar, 4-wide decode, 15-stage

&

pipeline, fully compliant with the
RVA23 Profile — laying a solid founda-
tion for powerful computing.

Microarchitecture 5
Design e

Supports out-of-order issue with 4
rename registers; integrates 4 ALUs, 3
branch units, 2 multiply units, and 1
division unit, delivering robust compu-
tational capability.

Memory Model #

Fully supports the memory consistency
model, both single-core and multi-core
scalability, ensuring high efficiency
and stability for multitasking.

Standards and
Extensions ﬂ

Fully compatible with the IEEE 754-
2008 floating-point standard and fully
supports the RISC-V vector extension,
significantly improving data process-
ing efficiency.



Xiangshan GitHub
https://github.com/OpenXiangShan

XiangShan - NH

Branch Prediction Unit

Predict Results | Update/Redirect$

Fetch Target Queue
48Entries
| T

Fetch Req

Instruction Buffer
32Entries

4instructions
I “

e ] |
IMSdm;uhr MemScheduler Vfscheduler :

IntExuBlock MemBlock VfExuBlock

. N

J

32B/Cycle 328B/Cycle

Feature XiangShan-NH (2023)
Rename width 4
ROB size 192
ALUS 4
L1 instr cache 32KB/64KB
L1 data cache 64KB
L2 cache 128KB/256KB
L3 cache Up to 4MB
NoC support N
ITLB 48
DTLB 48
L2 TLB 2048
Vector Y
Virtualization N
ECC support Y
PMA/PMP support ¥
Debug support Y
External interface AXI4
ISA RV64GCBKV
Frequency@Process 2GHz@12nm

SPECINT2006/GHz

10/GHz




(3) XiangShan - Al

e XiangShan empowers Al computing through two paths: high-throughput computing IP
and low-latency Al CPUs that unify general-purpose computing with Al inference

Open Source Al IP for High Throughput Applications

Al Large Model Cloud Access Cloud Computing
Scalable, On-Demand IT Resources




Open Source Al IP for High Throughput Applications

Xiangshan high-throughput Al IP integrates EG6
CPU control core, RVV vector core, AME matrix
core, intelligent DMA, and software-programmable
SRAM.

e Adaptable to Diverse Computing Requirements

Single-core FP4 compute: configurable 2-32 TFLOPS
Single-core FP8 compute: configurable 1-16 TFLOPS
Single-core vector compute width: configurable 256-
4096 bits

Full matrix data precision support: FP4, MXFP4, FP8,
MXFP8, BF16, FP16

All Interface

All Interface

!

!

: .

Matrix
32T FP4

Vector 1024b|ts Matrix
32T FP4

! S Ll [ Vector 1024bits
Xi han-KMH
All Interface g / Iam.;CSPSn K
: L - ([ N N N
Vector Matrix
256bits 2T FP4

SPM 128KB

SPM '|~4M SPM 'I~4M




Open Source Al IP for High Throughput Applications

e An end-to-end software stack for Al chips, comprising large model & application layers, front-

end compilers, MLIR, and high-performance operator libraries, leverages a full toolchain to
enable end-to-end support from model deployment to performance tuning.

Software ecosystem

Large Al Models& Large Language Model Vision Large Model Multimodal Large Model
Ap P lication Laye I LLaMA/DeepSeek/Qwen ViT, Stable Diffusion, CLIP Qwen-VL/EMU

Third-Party Library

Training Framework
Inference Framework

Unified Representation Unified MLIR Intermediate - Domain Specific Dialect > | |
i g ' AutoConfig Intelligent Operator Mapping & Automatic Optimization | Full-link Compilation Operator Libra ry
AlleleloetEdiein Optimization (Operator Fusion / Quantization / Parallelization) RISCV Al Operator Library

elhEs B zEd Hardware Exrension = LLVM Tools = End-to-End Toolchain
Onesion ptimize Unified Meta Operator Library (Meta-operator library) “ Al Kernel CodeGen
Back-end Extreme Performance Optimization of Hardware Drivers | Software-Driven Hardware Co-Design lef Performance Analysis and
Evaluation System
Hardware Platform RISC-V Al Vector Extension / Matrix Extension / NPU ‘.DEbgg & Dlagn05|§ Tool
Layer %" Migration & Adaptation Tool

Multi-Compatible

Graph Compiler(Al Framework Importer) Kernel Compiler(Triton,TileLang, DSL)
Front-end




Open Source Al CPU for Low Latency Applications

¢ Unified General-Purpose and Al-Inference CPU (XSAI)

e XGSAl integrates a dedicated Al matrix unit (AMU) and a high-performance Xiangshan CPU core
within a single Al CPU core. The AMU handles intensive matrix computations, while the high-
performance Xiangshan CPU core manages general-purpose computing, with both sharing data
through a high-bandwidth L2 Cache. This design eliminates data movement bottlenecks, enabling

seamless collaboration between general-purpose computing and Al inference.

ISA: RVA23 + RISC-V AME Manufacturing Process: 7nm Al Performance: STOPS@INTS
Matrix Precision Core Configuration Area and Power
Supporting INT8 / FP16 Supporting 1/2/4/8/16Al CPU Core(s) about 2mm? / 5W

/[ TF32 / BF16



Open Source Al CPU for Low Latency Applications
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* CPU Core with Al Capability

CPU core does general-purpose computing, while Al matrix
unit runs Al inference logic. These two modules share data

through high-bandwidth and low latency L2 Cache.

* Unified Memory Access
CPU core and Al matrix unit shares uniformed memory space,

eliminating frequent data movement costs under heterogenous

architecture, and reducing end-to-end Al inference latency.

e High-efficient Communication Mechanism
Built-in high-performance NoC, supporting large-scale

data synchronization of parallel computing, making it suitable

for LLM inference .



Llama2-15M running on XSAI@FPGA

<s> once upon a time, in a forest where the trees never lost their leaves, a young woodcutter discovered a door hidden beneath an ancient oak. the door was no taller than his knee and sealed wit
h a lock shaped like a crescent moon. he had passed this way a hundred times but never noticed it before. that morning, something made him kneel in the soft earth and press his ear against the w
eathered wood. a voice from inside whispered his name. he reached into his coat pocket and found, to his astonishment, a silver key he had never seen before. with trembling

- prefill: processing 128 prompt tokens ---
icy thorns, he quickly grabbed the key and opened the door. Inside, he found a magical world full of wonderful things. He expl

XSAI Inference Report (CPU @ 2 GHz assumed)
model load : 885132934 cycles 442 .566 ms /l// /////
prompt tokens : 128 || [ L
prefill cycles : 745026565 372.513 '
prefill IPC : 0.876 NS N .
TTFT : 372.513 ms o
prompt throughput : 343.61 tok/s ey ™ \ \_j

decode tokens : 32

decode cycles : 1766140587

decode IPC : 0.476

decode throughput : 36.24 tok/s

TPOT avg ; 55191893 cycles : ms/tok
TPOT min : 56668658 cycles : ms/tok
TPOT max : 57489946 cycles : ms/tok

total inference : 2511167152 cycles : ms

xsal alloc statistics
pool capacity : 100 MiB (104857600 bytes)
total alloc calls : 4324
live allocations : 9
live bytes : 43.148 MiB (45243648 bytes)
peak usage : 43.227 MiB (45326784 bytes)
peak / capacity : 43.2%
free blocks : 2 (56.852 MiB free)

~11lama context: CPU compute buffer size is 16.5190 MiB, matches expectation of 16.5190 MiB




(4) XiangShan « NoC

Flexible In-Die Specifications

e Arbitrary Network Topologies:

o XiangShan-NoC Supports CHI-E protocol, 4/8/16/32/64 cores, multiple
channel configurations, and flexible integration to form

Is an advanced high-performance compute dies.

Network-on-Chip .

High-Performance Router Nodes:
(NOC) solution Built on 7nm advanced process, operating at up to 2.6GHz,

offering both low latency and high throughput.

purpose-built for -
e Multi-Dimensional Optimization:

modern data Supports flexible 1/2/4 channel configurations to match

memory access requirements; provides AXl / CHI-DDR

centers and Al

interfaces; up to 16 channels per die; supports efficient

Computing_ multicast of KB-sized data blocks.
High Interconnect Peak Routing Configurable Router Point-to-Point Network
Frequency Bandwidth Compute Topology Latency Throughput
1.8 GHz 166 GB/s Mx N <2ns > 2.6TB/s

@12nm ttOp8v @256bit configuration @8x8



XiangShan « NoC

Advanced Multi-Die Interconnect

 UCle Advanced Packaging:
Fully designed based on the UCle 2.0 standard, supporting 2-die

or 4-die advanced packaging solutions to enable seamless

chiplet-to-chiplet connectivity.

e Ultra-High Bandwidth Interconnect:

Inter-die UCle bandwidth supports flexible configurations

of 16/32/64/128 lanes, providing unprecedented communi-

cation capability for large-scale systems-on-chip.

e Hardware-Software Co-Design Control:

Provides automated boot and configuration control for multi-die

systems. Combining hardware acceleration with software sched-

uling, it ensures stable and efficient system operation.




(5) XiangShan Open Source Computing Subsystems
XiangShan - (KMH + Noc-Mesh)

The XiangShan - (KMH + Noc-Mesh) Interconnect server computing subsystem has been performance-opti-
mized for multi-core scenarios ranging from 64 to 256 cores, as well as multi-channel DDR scenarios with 8 to

12 channels. It also supports interfacing with Al inference engines. In addition, co-debugging with more than
one high-performance commercial IP has been completed.

Trace

Trace

RVA23 Vector1.0 CLINT 0 CLINT N RVA23 Vector1.0
Profile Hypervisor1.0

n 1/0 Bridge

fil
\A PEOTite Hypervisor1.0

Debug

64KB I-Cache | |64KB D-Cache 64KB I-Cache | 64KB D-Cache
512KB/1M L2 -— IMSICO IMSICN 512KB/1M L2
{ cHIEb/C (TTi%) $ I

DSU

DSU

)

| RN-F | | HN-P || RN-1 || RN-D | | SN-F |

XiangShan - (KMH + Noc-Mesh)
[ HN-F |



XiangShan Open Source Computing Subsystems

XiangShan - (NH + NoC-Ring)

The XiangShan - (NH + NoC-Ring) Interconnect computing subsystem strikes a balance between compute
performance and PPA specifically for balanced Al inference. It also ensures better support for high-bandwidth

AXI IPs, simplifying the integration complexity for members working with non-coherent interconnects.

..............................................................................

| - I
[ !
l .
CPU Cluster I S .
(Cluster support 1~4 Cores) ' | PCIE | | DMA I '
NH Core NH Core PPy
Vetor
| 6akei || 64k || || 6akei || 6aksi || [AcLiENT| core | | =
[ 512KB/1M ShareL2 || msic | =l | ry ek ry I
CpuCluster x (4~8) S I R i- —ar l l
= j :
Ring NoC :
o e- |
4 A | :
| ! ! ! ; l ! !
- Device Block [
e [oebug | [Trace | | | DORCXN 5 Al LLc DDRC x N
L3 | |5N°°P Fi“efl | APLIC | |Security|

LLC x (4~8)
(Support max 32M)

(MCPU Coherence Network @Al Mesh Network



XiangShan Family Open-Source Projects

XiangShan-KMH

XiangShan-NH

XiangShan-Al

XiangShan-NoC

P
"

XIANGSHAN

openxiangshan.cc

XiangShan
(KMH + NoC-Mesh)

XiangShan
(NH + NoC-Ring)



XiangShan will release a new version every year

Through the agile open-source methodology, XiangShan achieves rapid product iteration.

Agile Development Tools for XiangShan Processor

18 - XIANGSHAN-KMH V3 - .f
XIANGSHAN-KMH V2 A
15
RISC.V
10 Vi

New Feature H RTL Implementation H Functional Verification Performance Verification Physical Design
Bl (o) oo ] [(Ton i -
Customize {} {} {} BetaPoint: Program -O
FIRRTL H Design Language Reference Model Simulation characteristic profiling tools M
Transforms 3
: : : Q {} NEMU-Functional: Fast micro-
nexus-am: Run-time env TL-C transaction generator architecture level warmup -U
TL-C Agent: Result Comparison Emulation o
Bus/cache Golden Mem: NEMU: QJ
behavior model Multi-core memory model ISA simulator {} {} —t
Error Reproducing FPGA O :
TL-C Scoreboard: SMP-Diff: Difftest:
Bus/cache Multi-core Co-sim and check Co-sim and check ,U {} Tk
behavior checking ArchDB: 3
Error Analysis Statistics Analysi Performance modelling
hyets and analysis tools

Agile developmént
Infrastructure

LogViewer: Waveform Terminator:

Web for log viewing Waveform parser and convertor to log £ontimais ateprasion (CI Marged

to main branch after all tests passed




(1) High performance + Fast iteration

e High performance: develop an open-source processor that enters the top international tier of the
RISC-V track

e Fast iteration: build agile chip-development infrastructure for faster iteration

AAL
Ang Zen5
%86 0 ARM N4i "

P AME Zerd- L-Intel Sapphire--- g-ARM V30 -G jEmis

o Rapids o ARM N3 o

0 AMD Zen3 o
0 Intel Ice Lake \.‘ 0 ARM X4 R

(£ B e = O ARNFV2-===mmmmmmm o -Eidt

IRE H o H m&ﬂm] g
T T
Wit ] [ Wit Rl ba
T T
BetaPoint &
sz ] {pETA BRI EWIP)
LY JVL NEMU-Functional
A ] [fﬁﬁigﬁf%} PRI EWP)
TL-C Agel
m)%/%rt o,(en e;; " ) T 5
TR e mfgﬂmgm] [ FPGATA }

TLCScorbonrd | giane OIIHER T T

f 5t7) 73/&% KEDB
\ { REHELR LightSSS 3 3 oY
I - . Elglﬁﬂ a5 ﬁ%mﬁ*ﬁ' ] [ &Esgﬂgﬁﬁ MRS ST TR
& A/ LogViewer aveform Terminator
Efthght BEHTR . sy
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Object-Oriented Architecture (OOA) Design Methodology

e Decouple a general-purpose processor into objects, use a high-level chip-design language (e.qg.
Chisel), and build an object library

e Enabling faster iteration of the XiangShan high-performance RISC-V core

N
AMD Zen5
%86 E 0 ARM N4i "
A e —— AMD Zend-L-Intel Sapphire---g-ARMV3---0 - gausis
o Rapids 0 ARM N3 R34
| T OL AI(MD Zen3 w 0 ARM X4 “o'
1g-| ... 0 Intellcelake PR .
i::
=14 [T [ S ———————
Y 0 ARM
A78
2l 0 ARM
10 bemee- AT e M :
S g ey
0 L

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028



Key Idea of OOA

m Encapsulate circuit primitives and operations as hardware objects; design processor
architecture using the MFC paradigm

Software Design OOA Design
Base Language C, C++ Chisel (Scala)
Primitives int, float, char, function, class Wire, Reg, Module, etc.
OOP Support Encaps:lce)alt}i/cr)nnO{‘Fi)?]?senr]itance / Encaps:l(i\;c;xo{.;r;?ser:‘itance /
Design Pattern MVC, MVVM, etc. Model-Flow-Controller (MFC)
Template Library C++ STL Template library for CPU and XPU

m * Defined 4,175 object types, composed to build 4 XiangShan microarchitectures, with >85%
code reuse
* Related papers published at MICRO'22, DAC'24, ASPLOS'25, HPCA'26, etc.




An OOA-Based Agile Processor-Development Platform

e 30+ newly developed tools form an agile chip-development platform

— RTL Implementation Functional Verification =/

Physical Design

Performance Validation }—
.

~_> .
Architecture ; GCPT: RISC-V
m‘ ) Test Generation ] Test Generation Full-System Checkpoint
TL-C Agent: Customize chicel . ; S
TileLink FIRRTL Transforms Ise ]’ anguage . . BetaPoint: Characteristic
Bus/Cache . : . Reference Model ] Simulation Profiling Tools
Behavior Model AM: Bare-Metal Run-Time Env TL-C Transaction Generator I
GlobalMem: Multi-Core Memory Model g NEMU: Fastest ISA Simulator Result Comparlson Emulation e L
Architectural Warmup
 TL-Test: SMP-Diff: Multi-Core Co-Sim g DiffTest: Co-Simulation == PYTr—
Behavior Checking LightSSS: Simulation Snapshot Controller Evaluation
-~ -2
ArchDB: Waveform Terminator: Chisel-Native .  e: . PerfDB: Performance
Transaction Analyzer Visualizer and Debugger Debugging ] Statistics Analysis Modelling and Analyzer

D D D Development Flow . . . Newly Developed Tools



Case Study: Four XiangShan Microarchitectures with >85% Code Reuse
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OOA Achieves 85% Code Reuse for XiangShan

e Based on a single set of OOA object descriptions, four XiangShan microarchitectures

were designed

KMH V2

LOC

Code Reuse Ratio (new lines)

Submodule

XiangShan

YunSuan
Utility
CoupledL2
huancun
OpenLLC
New code

Total

~134k
~42k

NH V5 TraceRTL XSAI

81.24%
98.25%
75.01%
80.61%
94.17%
93.61%

(27.8k)
85.54%

94.43%
100%
89.90%
99.28%
99.86%
100%
(7.5k)
96.29%

94.57%
100%
100%

94.83%
100%
100%

(16.7k)

92.57%



(2) How to Ensure Open-Source Chip Quality?

VAN

Chip -
T Verification e
¢ .39
XIANGSHAN ) -

Kunminghu performance
i —————— ‘ i % B QR o o
benChmarkS agaInSt ARM é ﬁwﬁﬁm ESWIN  \/EZEE L Tttt

Neoverse N2 Verification effort is

/nm@3GHz
SPECINT2006: 15 points/GHz enormous (>70%)

ZTE D4 @ i m HYSEIM j’ﬂ&—m[g%

KiNiZE

Hiah- Enterprises can adopt
9 with confidence
Performance

h 4

Product-Grade Agile Verification : ces_av
Verification Flow Platform Al-Assisted Verification




Measure #1: Industrial-Grade Verification Flow

Verification : Verification : Test-Point Test-Case Verification Simulation
Design Spec - - Planning il .. - - il . T .
Process Strategy Decomposition Writing Environment Regression
Bug #IE51
160
—> Unit Test (UT) — Key Samples — ST Online — ST Signoff S 23%
Verification
UVM VCS/Verilator Palladium FPGA
Strategy 403
56%
— UT Analysis “ Bug reproduce — ST Fail cases <«
mUT®EIT O ST

Verification Commercial tools: FORCE-RISCV, RISC-V DV, Formal,

. Self-developed: DiffTest-H, GSIM, TL-test-new...
Tools Sting...

;)o%i:; Partner companies: 492 bugs submitted — EpicSilicon 370, Crowdsourced verification supports multiple languages —
Verification DiluTec 84, BlueChip 25, SOPHGO 13 5 undergraduates found 10 bugs in two months




Measure #2: New Agile Verification Flow

'@ Functional Verification

New Languages Agile HW Verification 1
New Paradigms Platform
Snapshot ArchDB

'@ Performance

RISC-V
XSPerf
Chisel- Checkpoint

based
prototypes Functional Top-down
Warmup analysis

umd-memsys/

"

DRAMsim3: a Cycle-accurate, Thermal-Capable

VERILATOR DRAM Simulator

DiffTest

\

= |

E> sting verification

platforms
& EDA tools

Processor
Architecture

Logic
Circuits

Chip Design Chip Verification



Measure #3: LLM-Based Chip Verification — UCAgent

m Proposed a method of describing hardware timing behavior using high-level software languages (e.g.
Python), enabling LLMs to accurately generate Python-based hardware test cases

RRRHES
> Python —»| UCAgent
( EHEE 1

dﬁ LLM BT RRAE @
L EREHINIEES
SystemVerilog

BRI R ER

m « UCAgent, the chip-verification intelligent agent, improves verification efficiency >10x
« Supports automated unit testing (UT) verification for XiangShan; paper accepted at ISCA'26

« UCAgent has already been deployed in several chip companies




UCAgent: Unit-Test (UT) Automation

B Fully automated verification for up to 5,000 lines
of RTL — test-case generation, documentation,

reports, etc.

m 10x verification efficiency improvement

One module in an Al vector processor

1,283 lines of Verilog
200+ test cases auto-generated
Bugs confirmed: 3

2

UCAgent vs. Human
5 hours vs. 15+ days

Open-source: https://github.com/XS-MLVP/UCAgent
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API->GLM 4.6. DeepSeek 3.2
Qwen3. GPT5, Claude 4.5......

UCAgent

MCP - Code Agent
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Agile Verification Enables Mass Deployment

e 14 companies are actively adopting the 20000+ | cooow
platform, and total product shipments have
reached 50,000 units. s

ws Tows 50w+ N co

2025 2026 2027 2028 2029 2030

2025 - 2030 Shipment Forecast

XiangShan:-KMH XiangShan-NH

SpacemiT Innosilicon
LX500 RISC-V+Al CPU V100: Server- Grade Chip Platform Fantasy 3: Full-Function GPU



Welcome to the

BOSC Booth!
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sosc BEIJINGINSTITUTE OF OPEN SOURCE CHIP

XiangShan+*KMH
(KMH + NoC-Mesh)

XiangShan*NH

XiangShan-+Al XIANGSHAN

XiangShan
_ (NH + NoC-Ring)
https://xiangshan.cc
XiangShan-NoC
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