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 Founded Nuclei (June, 2018)

My Personal path for RISC-V in China
« Background (Pre-2016) :

« EE B.S. & M.S., Shanghai Jiao Tong University

« Worked at Marvell & Synopsys, developing high-performance/low-power CPU IPs
2016 Vision

« Believed China must seize the RISC-V opportunity
Post-2016 Actions

Popularized RISC-V via social media & articles

Developed China’s open-source RISC-V core: Hummingbird e203
Authored China’s first RISC-V book series

China’s first commercial RISC-V CPU IP & solutions company
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Ten years in RISC-V, eight years for Nuclei & NUCLEI

From interest to career, from one person to a venture

P Nuclei eight years

| Founded Nuclei

RISC-V Foundation | Wrote RISC-V Books

Established, and |
realized RISC-V

2015 2017

o RISC-V | e

d syl cPU— 50~v¥w§
| RisC-VREE Feng,

e § ey




Nuclei Delivered RISC-V IP Product Efficiently & NUCLEI

Founded 2020.5 2020.12
UX600 900 Series
2019.11 Linux Core |

N/NX600 Core
I

2019.9 |
N300 Series |
1

2025.6
2024.3 UX1030H
2023.8 UX1000 Series 000 Core
2021.11 2022.8 NA900 000 Core With RVA23
NS300 N360_0 World First ASIL-D Nj900 Al Core  HYPervisor Support
20216 gecyrity Security Automative Core : !
900 Core Core ! :
Nuclei SMP | i
with VPU ! I
1
|
1

2019.5
N200 Sleries

2019

2018.6 2020 2022 2024

Nuclei RISC-V IP product developed from scratch
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Nuclei — Professional 3rd Party IP/Solution Vendor from China Mainland
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RISC-V CPU IP Portfolio & NUCLEI

General Product Line Vertical Product Line
N Class U Class NX Class UX Class NS Class NA Class NI Class
32-bit 32-bit+MMU 64-bit 6447 Arch+MMU Security, Fintech 1SO26262 FUSA Al,ADAS,Video
MCU, AloT Linux, Edge Computing Storage, AR/VR Linux, Data Center, Network Payment, lIoT Security Automotive Communication

e

H Compare to Compare to
1000 Series ARM Cortex-A78 ARM Cortex-A78AE
Out-of-Order ARM Cortex-A76 ARM Cortex-R82AE

ARM Cortex-A72/73
ARM Cortex-R82

H Compare to Compare to
900 Serles ARM Cortex-A7 WD CIiJo B ARM Cortex-R82
(SMP) ARM Cortex-M85

9-Stage Pipeline

Dual-Issue
600 Series il UG00 [SUPSE NX600
ARM Cortex-R4 | L(=1(I=) ARM Cortex-A5 BRI [ 2))

6-Stage Pipeline

Single-Issue
300 Series
Compare to Compare to
ARM Cortex-M33 ARM SC300 NA300
ARM Cortex-M4F

3-Stage Pipeline
Single/Dual-Issue
200 Series
2-Stage Pipeline
Single-Issue

3/4/6-Wide Decode

Compare to

ARM Cortex-A55
ARM Cortex-A53
ARM Cortex-A35

Compare to
ARM Cortex-R8
ARM Cortex-M7

Compare to
ARM Cortex-R52+

Compare to
ARM Cortex-M3
ARM Cortex-M23

100 Serles Compare to Compare to
ARM Cortex-M0 ARM SC000
ARM Cortex-MO+

2-Stage Pipeline
Single-Issue
Confidential ©2026 Nuclei. All Rights Reserved.




NA - Automotive Processor & NUCLEI

No.1 fully compliant ASIL-D automotive RISC-V CPU IP T e e e e e

mass production in critical automotive domains

NA Series includes NA300/900/1020/1060

ﬂ
v
Rk

Systematic Capability: ASIL-D

IP in vehicles.

® NA300 compares to M33/M4/M4F ‘ , - - =i
Cerhﬂcate/Certlflcat é‘ Certlflcate/Certlflcat 7 SA32D610 - .

® NA900 compares to M7/R52+ Zertifkat | &HAEE Zestilat I , \ T esem

® NA1020 compares to R82AE o - e chl\ elmOStd

® NA1060 compares to A78AE P s wiaety use

. RISC-V CPU

°

Hardware Safety Integrity: ASIL-D in
DCLS mode and ASIL-B in single
core or split mode

® Self-Developed STL for ASIL-B

application

...........
ual

i €6y o
Evaluating Assessor

Al A fult

Certifying Assessor |/
Page 112

No.1 automotive RISC-V CPU IP with full ecosystem support includes debuggers, AUTOSAR and compilers

-— aamm -— ) P~ »‘ @ \

.- [] (] .— NI AR U | -
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UX1000 — High-Performance Processor & NUCLEI

1000 series
- Cluster Features :

- Pioneering RVA23 support in the RISC-V | Upto 16 SMP cores in one cluster with UX1000 Cluster Wrapper
CaChe COherenCy Cluster Interrupt Module PLIC Cluster Debug Module JTAG/cJTAG
eCOSyStem I Configurable 10 Coherency Ports
» Delivering high performance with configurable | Configurable Cluster Cache with papyey
. SECDED ECC ore " Port
000 execution from 2 to 6 Decodes: _ N [t isuyZeE — T Ne
I Configurable CLM partition for DCache W/ECC pervisorfUser Mode Ectic B EeE
« UX1020 is 2-wide decode vs. A73 or R82 deterministic data access in Cluster — ..
.« UX1030 is 3-wide decode vs. A72 Cache with 128-b CLM port I
. ) I Configurable Cluster Level Interrupt Clustor Cache w GG ..
° UX1040 is 4-wide decode vs. A76 Scheme 128KB-4MB Configurable CLM .
° UX1 060 IS 6_W|de decode VS A78 | Conﬁgurab|e Dual-MOde feature (Rea|_ Cluster Peripheral Ports Cluster Memory Ports
Time & Application) l AHB-Lite 1 AXI4
Target Application

-

Android Server

Confidentia




Customer Massive Production Cases with Nuclei IP & NUCLEI

GigaDevice, GD32VF103 Series MCU
1st general MCU based on RISC-V Worldwide

GigaDevice, GD32VW553 Wireless MCU ‘ -
WiFi6 & BLE5.2 Dual Mode Wireless MCU based on RISC-V

Amlogic Set-box & TV SoC 35 0 + 52

4K Smart TV Chip

Customers
[ ] e |

Spacetouch SPV1x
AloT Digital Audio SoC G lo ba lly

Witintech WTM2101

E!: ) ) » /
1st Commercial Computing-in-Memory Chip based - 1/‘12\ ﬁ«#‘ % 'i‘P
on RISC-V
nnochip Technology CAT1 Ch|p CAT1. VOLTE Ch'p ursamajor

IE TIH Micro T6xx qunn
Embedded Security Network Processor =

Confidential ©2026 Nuclei. All Rights Reserved.

China Mobile CM Series

China Mobile’s 1st MCU, NB-lIoT and Cat1 chip
based on RISC-V Architecture

ASR595X ASR1607 ASR5861
Wi-Fi 6 & BLE 5.1 Location and RF WIFi+BT/BLE
Combined Solution Integrated Low Power  Combined SoC

Wireless Chip

Chipintelli CI1122. C130X
Edge Al Chip for Audio

Gejian Semi GS32F003x

Real-time Industrial
Control DSP SoC

NewRadio Tech NRT82800 Series
High Performance UWB SoC

FISILINK 1030 Series
30G Ethernet Switch Chip
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Nuclei Subsys Architector: making heavy tasks “easy”

rRevolutionary Cost Reduction & Accelerated Time-to-Market

Full set of subsystem building blocks

Never start from scratch

All-layers subsystem configuration

& NUCLEI

Built-in consistency verifications

&Nuclei Subsys Architector

IP Library

AMBA compliant - multi-layer

iplibrary.search

BUS

Full set of 30+ RISC-V cores

BUSFAB

CPU

For address mapping

O N200

N200 RISC-V CPU v2.13.0

00 RISC-V CPU v6.5.0

DUMMY

9 DUMMY_MASTER

Dummy maste!

» DUMMY_SLAVE

Dummy slave

MEMORY

Extensive library, ready-to-use

1 SRAM
On-chip SRAM

PERIPHERAL

Intuitive GUI for SoC architects aims at differentiating their SoC at no design complexity costs

Cryptographi

« ADVANCED_TIMER

Advanced control timer

& ATB2AXI
T

ATB to AXI bridge

46

m

()

[}

(38)

" Clock Address uDMA Project oz All & °
v v v
il Template Rexign View View View Name: HSM Sl @ configured m X test F . t f t
Ine-grain component configuration
Hide Edges Hide Labels Instance Font Size: -~ @ n Property Panel Delete g p 9
Instance Name
ipmeoo P cpul
uxi
wves zba 20 XPCO . . .
108 i o e s Easy viewing for complex architectures
ZeyeMUL Teye-OIV RNXEC - host_fab Parameters
g v
e hem® CFG_CORE_PFX n900_
HOST_FAB
xip @ per_g0 ® sram0 @ mailbox_ram® CFG_CPU_IS_900 true v
CFG_CPU_VERSION v4.4.0
cfg oo CPU Type Select ux900(RV64+MMU+PLIC
v
cfo g ¥ MEMORY INTERFACE false o
e USARTO LGPI0OO SRAMO TYPE ICB
- & usart 4 Igpio 1 sram Memory Interface 32
QEEIEXIED Physical Address Width
aaspi cfg
W Internal Region Base
ram v
Address(DEBUG, ECLIC, . -
v UDMAO TIMER, PLIC, SMP, N600_CFG_PA_SIZE'h
d
dec->xip (L) MAILBOXO iy CIDU, etc.)
9 n300 . .
ppi->cfg & mailbox P . o
cfg  xip e — memmem_w Multiplier & Divider »>
[¥ ¥ - S
FRTDECO mem Extra ISA Extension >
& fridec l
O o o o Memory Protection »>
i core0_rw ® udma_r® udma_w ®
HSM_FAB
per_g0 ® per_ram ® to_host @ DEBUG & Etrace »>
- \—* Flash Bus Interface > . . .
cfg pre prm g cfg ram ofg me+ cto o Full component configuration options
v
¥ ¥ ¥ O o o Local Memory (ILM/DLM) >
+ HASHO WWDGO CRYPO ACRYPO BROM EFUSEO
SECIC A cfuse Slave Port ID Width >
o 1/D-CACHE >
L] PMA >
React Flow
PPl interface >

v All configurations complete

Capture d'écran

Built-in subsystem completion check

Confidential ©2026 Nuclei. All Rights Reserved.



Traditional SoC Design vs. Nuclei Subsystem Architector

& NUCLEI

Multiple man x months to multiple man x years

IP selection
Select IPs from
many vendors

01 21 O

IP check
Receive IP
deliverables,
check their
consistency

<X
hours

First RTL
drop

IP integration

RTL integration IP

by IP. Interrupt

allocation & address

mapping

SoC verification bench

Build TB and verify integration
Develop C-test for each IP
Develop regression flow and env.

Run regression and fix

SoC verification flow
Develop the LINT flow
(e.g. Spyglass), and
run the LINT
regression then clean
them

Synthesis preparation Synthesis
Write the SDC (synthesis Run the
timing constraint files) for Synthesis to
each IP, SoC Top and IOs. reach the
Develop the Synthesis timing and
Scripts and Flow. area goal

activated

Prototyping platform
Develop the FPGA
prototyping, and
Bring-up CPU Cores
with JTAG-debugger

Platform documentation
Wrrite the SoC Databook
deliver FPGA prototype to
Software team

‘ Each loop: some extra weeks to some extra months

Up to 95% of logic design & verification efforts saved

Up to 95% of SDK & SW bring-up efforts saved

<2

weeks

Full Turnkey
deliverable

r
|
:
|
SoC Design |

Efforts :
saved by 1

Nuclei |
Subsystem |
Architector !

Select IPs from
a stop

Confidential ©2026 Nuclei. All Rights Reserved.

< hours for first full iteration

GUI based
subsystem
architecture

Turnkey
subsystem
deliverables
incl. FPGA-
ready

Streamlined
integration of
remaining
peripherals and
verifications

‘ Each loop: < hours iteration

K



IP Portofolio-Subsystem Foundation & NUCLEI

N100/N200
/ (¢ Self-Developed

N300/N310/N320

N/UX/NX/UX600 Dozens of pre-programmed CPU IP and
N/UX/NX/UX900 SoC IP products with completely

independent intellectual property rights.
UX1020H/1030H/1040H/1060H

NA300 /900/1000

NS100/300/300P m Full-Stack Empowerment

NI900 /1000
Comprehensive IP portfolio covering
conventional SoC IP, bus IP, high-speed

USB 2.0 HS/FS Ctrl . . .
interface IP, cryptographic IP, and various
SDIO/DMA/QSPI/GMAC algorithm accelerators.
Bus Fab
USART/Timer/RTC/SPI/GPIO
& a Proven & Stable
8) uNPU/FFT/CORDIC
(=}
wv ACRYP/HASH/CRYP/Frtdec Our IP products have been validated and
fined th h ly 100+ SoC
CAN/IWDG/WWDG/RTC/PCRC re |?e roug near.y 0.
projects, demonstrating superior
12C/13C/SAI/GMC performance and mature reliability.
DCMI/G2D/DISP

Confidential ©2026 Nuclei. All Rights Reserved.



100+ turnkey processing subsystems IPs delivered

Single-core case. e
Full bring up completed by
customer in 2 weeks! after the

turnkey subsystem IP deilivery

Bus Matrix —

SRAM QSPI DDR
XIP

incl. its SDK AR R :‘ .
Other

(Customer Case #1: AFE+MCU >

Multi-core SMP case,
8-core SMP + dual-
core SMP large
subsystem

Bus Matrix — B

! ! | ! I — @

AXI AXI AXI AXI
Slave Slave Slave Slave

Other «——» Other
Slaves Peripherals

CCustomer Case #3: Multi-core multimedia SoC )

Other
IDU Masters

Multi-core AMP case,
supports two modes

DMA . [ — I
(real-time & ! B
application), including 1 1 a1y N B—
IDU, bus matrix, etc. - B . = I T e
s(ither
(Customer Case #2: Industrial AP>
DCLS + Split DCLS + Split

Automotive processing
subsystem, relying on
NA90O0 ASIL-D

. . Bus Matrix with ECC
compliant multi-core. 1
Dual core lock step B “ “ “ “
H Per-Bus with ECC
and split mode N ———— !
s u p po rted W06 Adv.Timer  Basic Timer USART SPI ¢ 3c GPIO Others P‘r?;:::‘u

(Customer Case #4: ASIL-D ZCU-like )

Confidential ©2026 Nuclei. All Rights Reserved.

& NUCLEI

Other

NA900 NA900 NA900 NA900
1 ET @ g



Nuclei Subsys Architector Demo




A SoC Design Journey (Step #1): Create from Sratch & NUCLEI

A A . Clock Address uDMA Project . 3 pending th
c&: Nuclei Subsys Architector Import Reset  Template v Design 1% View View Name. MY_soc submit | a “HN [ EN [N 0 test v
IP Library Search Hide Edges Hide Labels Instance Font Size: 12 SoC Configuration
BUS )

SoC Configuration

s BUSFAB Global settings for this SoC
CPU (6) SoC Name
N200 my_soc
C N200 RISC-V CPL
N300 Technology
e N300 RIS SMIC 40nm Low Leakage :
CPUO
N600
8 {© n200 STATISTICS
RV32 Zba ZC R32
@ N900 ILM DLM 1
SHARE-MUL Peripherals
& NA300 ) o
‘ [ ]
@ NASOO mst_default ®
FABO
buMMY 2 slv_default ® j
@ DUMMY_MASTER 0 0 = - Total Nodes 3
: ACRYPO Technology smic40nll
® DUMMY_SLAVE
Dummy sl & acryp 1
MEMORY ) .
o | Start with a blank canvas for complete
e
i customization and flexibility.
ACRYP .
p ACRYS 3

» ADVANCED_TIMER React Flow




A SoC Design Journey (Step #1): Start from Template

&Nuclei Subsys Architector mport Resq

Hide Edges Hide Labels Instance Font Size:

IP Library Q Search
BUS (1)

s BUSFAB

CPU (6)

o NZOO

N200 RISC-V CPU
o .l’:l309 ’

8 000,

V CPL

me

V CP

& NA300

0 RISC-V CP

B oo nic-

DUMMY (2)

@ DUMMY_MASTER

@ DUMMY_SLAVE

MEMORY (1
a SR

PERIPHERAL (38)
s ACRYP

Asymmetric Cryptograph

s ADVANCED_TIMER
Ad C til

control time

Lo

ra
[

o

¢cfg

v 4|

QSPI_XIPO
& qgspi

v All confiaurations complete

& NUCLEI

All

© configured

pass

th
m % o test v
SoC Configuration

SoC Configuration
Global settings for this SoC

SoC Name

HSM

Technology
SMIC 40nm Low Leakage

<>

STATISTICS

2 13
CPUs Peripherals

1 2

Memories Buses

QUICK INFO

Total Nodes 18

Technology smic40nll

Choose pre-defined templates for common
applications like loT or Automotive — the
fastest way to begin.

Template v Design le)ck Adt.iress uI?MA
View View View
Built-in
Automotive
siv_|
Multi-core AMP
CPU1
€ n900 Multi-core SMP
RV32 Zba 78S
1$ DS IL™M
2cye-MUL Single-core
VTE
cpul_rw @ hsm @
HOST_FAB
cpul_siv_Im Xip @ per_g0 sram0 mailbox_ram 1)
| 1
cfg em fg
v v
USARTO 12Co SRAMO RTCO
& usart & i2c & sram & rtc
. cfg
Sc2xt) T shv_Im
FRTDECO el -
¢ frtdec cpPUo . v
300 H
0 Ez; opibeta MAILBOXO
I$ D$ ILM DLM & mailbox UDMAQ
& udma
mem H 1
m mﬂTﬂ’\_W
coreO_rw @ udma_r ® udma_w
HSM_FAB
cpuO_slv_Im & per_g0 ® per_ram ¢« to_host
¢fg ¢fg ¢fg cfg_r ¢fg ram cfg e
- i
v v e ! { 7 I cfg Jpr
HASHO WWDGO CRYPO ACRYPO BROM \
& hash & wwdg & cryp & acryp & boot_rom

React Flow

Confidential ©2026 Nuclei. All Rights Reserved.



A SoC Design Journey (Step #1): Import Project

&Nuclei Subsys Architector

IP Library Q Search
BUS 1

« BUSFAB

CPU (6)

o .Ny200

N200 RISC-V CPL

8 10

N30

DUMMY (2)
® DUMMY_MASTER

® DUMMY_SLAVE

MEMORY (1)
e SRAM
PERIPHERAL (38)

ACRYP

ymmetric Cryptographi

s ADVANCED_TIMER

ed control timer

o ATB2AXI

All

& NUCLEI

Import S| Reset  Template v Design | Clock  Address  uDMA Project - om © configured m # o test v
View View View Name: pass X
Hide Edges Hide Labels Instance Font Size: 12 SocConfiguration
sly_Im
g 2 igurati o
Seamlessly integrate eXisting project
& n900 II\
RV32 Zba ZC SFPU DFPU o o . .
T e files for collaboration and-iteration.
Tm HSM
- host_fab
v v Technology
cpul_rw ® hsm @
HOST_FAB SMIC 40nm Low Leakage :
cpul_slv_Im & xip ® per_g0 ® sram0 ® mailbox_ram @
Q STATISTICS
%g iy ,iem },g 2 13
v { d dJ o s CPUs Peripherals
QSPI_XIPO USARTO 12co SRAMO RTCO
& gspi & usart & i2c & sram & rtc
1 2
lec->xip :1& ol Memories Buses
FRTDECO ———} -
@ fridec P ’ 3 QUICK INFO
0 S ) MAILBOXO -
) o8 0 G perrefa & mailbox JLLLD Total Nodes 18
. ¢ udma
- Ca) Technology smic40nll
l TU’
coreO‘_rw ® udm;_r ® udma._w ®
HSM_FAB
cpuO_slv_Im @ per_go0 @ per_ram & to_host
+ i ¢fg %fg cfg_r cfg ram cfg mem
: H d vy vy I I"
HASHO WWDGO CRYPO ACRYPO BROM o
L & hash wwd: ERYE
<l SAcg & cryp & acryp & boot_rom & efuse
]

V All confiaurations comnlete

React Flow

Confidential ©2026 Nuclei. All Rights Reserved.



A SoC Design Journey (Step #2): Configure Bus & NUCLEI

. All
& Nuclei SUngS Architector Import Reset Template v Design (\:/lic;\i( At\i/cii;vss lﬁgv: Z;Orf:t Single-core © configured m z ° test v
: pass
IP Library Q Search Hide Edges [ Hide Labels EUNBELIRIIgrZH 12 Property Panel
BUS (1) Instance Name
« BUSFAB axi_mst0
Bus Fabric
o Parameters
aw
N200
@ N200 RISC-V CPU dW
8 N300\ ® = i protocol
o - A)(I_M;YO UDMA(; l‘:w“w:?c
& dummy_master o z
& N600 #:‘ i l__) I Clock Configuration
N6( C PU
Y Y ' y clk main_fab_clk
cpu0_rw e g™ udma_w epu0_ppi iac_r i3c_w
@ N90O N o0 wano o™ cam we irfys ) CLK_DIV
Nooo RIsCv R \ | |
' P P = s = o o +’“ cpu0_cpu_clk - [object Object]
@ NAgoo WWDG‘O ADV_ ';Mfﬂﬂ HASIC'TIMERO USART’O s : : ) - -
NAS0O RISC-V CPU L Jrj L l Swwis | | §advncedion | | St | | oo | |22 | [0 oriocl . ([aumcstyy cpu0_cpu_clk -> [object Object]
BOOT_ROM SRAMO QsPI_XIP -
DUMMY (2 EEstonl ==l et i Bus Connection Config
® DUMMY_MASTER Port Direction Connection Target
PR —
main_fab
®© DUMMY_SLAVE master  Bus
Dummy slav dummy
MEMORY (1) main_fab
per_g0
o SRAM . .
hip SRAV Define master/slave connections and set
PERIPHERAL (38) arbitration rules

ACRYP
y ‘f:l,‘,“, Cryptographi

8 ADVANCED_TIMER
Advanc

1 control tim
¢ Mo

AYIDNINIE

LR
va

React Flow

v All configurations complete

Confidential ©2026 Nuclei. All Rights Reserved.



A SoC Design Journey (Step #2): Configure CPU IP

IP Library
BUS

BUSFAB

i

® DUMMY_MASTER

@ DUMMY_SLAVE

MEMORY

& SRAM

PERIPHERAL

ACRYP
&

(1)

(1)

(38)

: : > . ; Clock  Address uDMA Project ;
&Nu‘ﬂe' SUngS Architector Import Reset Template Design i Vo = Name Automotive
Hide Edges Instance Font Size 12
V s —
R
I
-~ !"I
AX_MsTO Ax_msT T
o o, o1 U 1w L !
'n ' T T — (PO | [ [ ] _— s
Axi_Svo Ax_sv ) Axi_S1v2 Ax_sva :
+ Enable or disable standard extensions and

& ADVANCED_TIMER

u ATB2AXI

e AYINICIE

configure all supported features

L)
[

v All configurations complete

Confidential ©2026 Nuclei. All Rights Reserved.

& NUCLEI

[ EN | : Q test

1
pending
items

Property Panel

Delete

Instance Name

cpul

Parameters

CFG_CORE_PFX nuclei900_

CPU Type Select NAS00B(RV32+ASIL-B)

Internal Region Base
Address(DEBUG, ECLIC,
TIMER, PLIC, SMP,
CIDU, etc.)

"N600_CFG_PA_SIZE'h18000

Multiplier & Divider

Extra ISA Extension

I/DCACHE Cacheline Size in Byte

Memory Protection

DEBUG & Etrace

Flash Bus Interface

Local Memory(ILM/DLM)

I/D-CACHE

PMA

PPl interface

Interrupt Controller(ECLIC)

Special Feauture(ECC,NICE...)

DSP & FPU



A SoC Design Journey (Step #2): Configure Peripherals

] H . Clock Address uDMA Project . 6 pending
& NUCIGI SUngS Al‘ChltGCtOl‘ Import Ry | TomPlate DEsgn View View View Name: Automotive b = items
IP Library Q Search Hide Edges | Hide Labels [REISELISRITIErLS 12 Property Panel

Instance Name
MEMORY (1)

wwdg0

Parameters

same_cfg

Has secure mode

Clock Configuration

cpu1
© nag00

time

cPUO
@ nag00

ADVANCED_TIMER

AXI2UCIE

AX| to UCIE bridge

efg cfg
H 13co

AXI_MSTO AXI_MST1

© dummy_master | | @ dummy_master

BASIC_TIMER

asic control time

cpUO_rw © cpuO_slave_rw © cpul_rw © cpul_slave_rw © axio_rw axil_w

MAIN. FAB €puO_ppi <cpu0_slave_ppi ® cpulppi ® cpul_slave_ppi ® i3c_r i8c_w
axi_g0 axi_gl ) L) cfg slave Bus
BOOT_ROM ~ - -
Boot ROM
- ¢ P oo oo [ & ,fm
m : ; - : ¥ ' ' -
WWDGO afv_timero ASIC_TIMERO
H H v v - BASIC_] USARTO Qspio 12c0 LGPIOO AHB_SLVO
& wwdg ulhdvanced_timer 1 & basic_timer & usart 5 I
€ na AXI_SLVO AXL_SLV1 AXI_SLV2 AXI_SLV3 & aspi iz & Igpio & dummy_slave
) - y & dummy_slave & dummy_slave & dummy_slave & dummy_slave

DCMI

88 Easily configure on-chip peripherals like UART,
DDR_TOP B8 spii2c, and GPIO..

DISP

s EFUSE

fuse

Confidential ©2026 Nuclei. All Rights Reserved.

8 i3c Bus Connection Config

& NUCLEI

B @ tst-

Delete

-- None --

0

cfg_clk per_fab_clk

EIES) s sl v )
ATB2AXI ‘“’t“"“ T:_ Relation Ratio
ATB to AXI bridge |
cfg cpuO_cpu_clk - [object Object]
cfg

T’“ l_'% l—*’t’l Port Direction Connection Target

per_fab
per_g0



A SoC Design Journey (Step #3): Clock View

&,Nuclei Subsys Architector Import Reset  Template v

A
va

Design

Clock
View

Project
Name:

Address uDMA

X X Automotive
View View

A system-level view for defining, visualizing, and
analyzing the chip's clock tree structure

)
EXTICLK

sys_clk_in
8.0MHz

12
— .

[s]
PLL
sys_clk_pll
16.0MHz

&
CLK_BUF
cput_cpu_clk
16.0MHz

1

@
L———.  cuBur

©pu0_cpu_clk
16.0MHz

CLK_DIV

21
—_—

(]
* IP_CLK (DIV)
ahb_sivo_clk
4.0MHz

21 (<]
[———=+ IPCLK(DIV)
Igpio0_ctg_clk
4.0MHz

IP_CLK (DIV)
i3c0_cfg_clk
4.0MHz

21 ()
IP_CLK (DIV)
i2¢0_cfg_clk
4.0MHz

per_fab_clk
8.0MHz

aqspio_cfg_clk

21
IP_CLK (DIV)

21
.

IP_CLK (DIV)

usarto_cfg_clk
4.0MHz

21 (]
1P_CLK (DIV)
basic_timer0_cfg_clk
4.0MHz

(<]
IP_CLK (DIV)
adv_timer0_cfg_clk

(<]
1P_CLK (DIV)
wwdgo_cfg_clk
4.0MHz

[}
*( IP_CLK (DIV)
axi_siva_clk
4.0MHz
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Submit A

Auto Layout

React Flow

6 pending
items

[ en
X

Clock Properties

Instance Name
per_fab_clk

Component Type
CLK_DIV

Divider

2

Input Connection

< cpuO_cpu_clk
RATIO:1

Output Connection

- wwdgO0_cfg_clk

- adv_timerO_cfg_clk
- basic_timer0_cfg_clk
- usart0_cfg_clk

- gspi0_cfg_clk

- i2c0_cfg_clk

- i3c0_cfg_clk

- Igpio0_cfg_clk

- ahb_slvO_clk

& NUCLEI
Q@ st -

<«



A SoC Design Journey (Step #3): Address View & NUCLEI

& Nuclei SUngS Architector mport Reset  Template v Design (\:/Iiis\lz( A?]‘?er;ss u\ﬁz"\: Z;o;e;t Automotive Submit s ® [i)tzr::;ng m ;2 ° test v
@ Master Ports 12 instances
Instance Type Port Dir Connection Group Base Address Def.Slv AW DW LSB Size 00ID XUSR HAS_ECCP Clock
axi_mst0 dummy_master mem M main_fab axio_rw = - 32 12 - - - - ratio
axi_mst1 dummy_master mem M main_fab axil_rw - - 32 12 - - - = ratio

cpul na900 mem M main_fab cpuO_rw - - - 12 - - - - ratio_rev
cpu0 na900 slave_mem M main_fab cpuO_slave_rw - - - 12 - - - - ratio_rev
cpul na900 mem M main_fab cpul_rw - - - 12 - - - - \ratio_rev
cpul na900 slave_mem M main_fab cpul_slave_rw - A Centra“zed V|eW2for manag|ng and - - ratio_rev
e o0 P ! e e visualizing the entl?e SoC address space —
cpu0 na900 slave_ppi M per_fab cpuO_slave_ppi - = ratio_rev
oot 00 i - ool allocation, ensurlng a holistic overview of —
cpul na900 ppi M per_fab cpulppi - memory mapplngﬂz - = = = jratio_rev
i3c0 i3c mem_r M per_fab i3c_r - 32 - 32 - - - - ratio

i3c0 i3c mem_w M per_fab i3c_w - 32 N 32 - - - - ratio

® Slave Ports 15 instances
Instance Type Port Dir Connection Group Base Address Def.Slv AW DW LSB Size [e]e]]] XUSR HAS_ECCP Clock
axi_slv1 dummy_slave mem S main_fab axi_g0 0x1000_0000 16 32 16 64KB - - - ratio
axi_slv0 dummy_slave mem S main_fab axi_g0 0x1001_0000 16 32 16 64KB - - - ratio
axi_slv2 dummy_slave  mem S main_fab axi_g1 0x1100_0000 C 16 32 16 64KB - - - ratio
axi_slv3 dummy_slave mem S main_fab axi_g1 0x1101_0000 16 32 16 64KB - - - ratio
wwdg0 wwdg cfg 3 per_fab per_g0 0x0400_0000 C - - 12 4KB - - - ratio
adv_timer0 advanced_timer cfg S per_fab per_g0 0x0400_1000 - - 12 4KB - - - ratio
basic_timer0 basic_timer cfg S per_fab per_g0 0x0400_2000 - - 12 4KB - - - ratio
usart0 usart cfg S per_fab per_g0 0x0400_3000 - - 12 4KB - - - ratio

qspi0 qspi cfg S per_fab per_g0 0x0400_4000 - - 12 4KB - - - ratio

C =Reset to auto
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A SoC Design Journey (Step #3): uDMA View

&Nuclei Subsys Architector Import Reset = Template v

Instance

adv_timer0
adv_timer0
adv_timer0O
adv_timer0
adv_timer0
adv_timerQ
adv_timer0
basic_timer0
usartO
usartO
qspi0
qspi0

i2c0

i2c0

Type

advanced_timer
advanced_timer
advanced_timer
advanced_timer
advanced_timer
advanced_timer
advanced_timer
basic_timer
usart

usart

qspi

qspi

i2¢c

i2c

Signal

COM

TRG

UEV

cc1

Cc2

CC3

CC4

REQ

X

RX

X

RX

X

RX

uDMA Channel
--UDMA -- ¢ --Ch-
--UDMA -- ¢ --Ch-
-- UDMA -- ¢ --Ch-
--UDMA -- % --Ch-
-- UDMA -- ¢ --Ch-
--UDMA -- ¢ --Ch'-
--UDMA -- ¢ --Ch-
-- UDMA -- ¢ --Ch-
--UDMA -- % --Ch-
-- UDMA -- ¢ --Ch-
--UDMA -- # --Ch-
-- UDMA -- ¢ --Ch-
-- UDMA -- ¢ --Ch-
--UDMA -- % --Ch-

<

<>

<

<

<«

<

<«

<

<>

<

<>

<«

<

<>

Bit

& NUCLEI

e CI.ock Adqress ul?MA Proj
View View View Nan
Connection uDMA Matrix View

e

& analyzing DMA channel assignments and data

-

A dedicated view for defining, configuring, and

transfer paths
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A SoC Design Journey (Step #4): Submission & NUCLEI

Project
Name:

Signoff Version (withinin two weeks)

new project

Triggers the full generation flow to produce a production-ready,

:

® Quick Version

All

configured
naceg

® Signoff Version

W
Global

COTTIgUTation—

bettings for this SoC

SoC Ngme

silicon-proven design package.
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’ Quick Version(within hours)

A streamlined, automated check to verify your configured subsystem for
fast iteration and corrections early in your design cycle.

Quick Version - Minimize

° Genera ting RTL...
° Compiling...
0 Testing...

° Passed
° Uploaded to FTP

* Subsystem Database & Fully Assembled, Synthesizable RTL
Comprehensive Test Cases & Non-Regression Test Suite
SDC Timing Constraints & Synthesis Reference Scripts
Software Package: Drivers + SDK + Ctest + App Demo



Agenda & NUCLEI

Who is Nuclei and Where are we from?

Nuclei Full-Spectrum RISC-V IP

Nuclei Automated SoC Design from Months to Hours

Summary

T T T
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Nuclei System Technology Introduction

Founded in 2018

Professional RISC-V IP.
Subsystem IP and SoC

Solution provider

Empowering various

downstream applications

Designed full
RISC-V CPU IP
portfolio from
scratch, with
outstanding

performance

Industrial
5G Comm Control
Al Automotive
loT Storage
MCU Networking
N a N
L Rich Robust Codin
—-,  Configurations Format .
N\ ( )
Info Security Scalable
@ Solutions » Extensions
N [ q = )
. Flexible Business
Saigpcg%i?tlion G  Model & Customer
y Support

& NUCLEI

~120 Employees
RISC-V strategic international

member
HQ in Shanghai, China £ NUCLE
Global site in Grenoble,
France
85%+ R&D 5 Sites
\'/CALTERAH
N
s
bl L LAY TR
The No.1 market share
X LOGIC @g\fgg ns
leader in Chinese LN
2 € @ saEn M aazas
. GnguDeylf:e
mainland — T siieon Elo
300 global usesrs (i wiamew  Odesten 1M
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