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RISC-V Open Instruction Set Architecture
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Nuclei RISC-V Processores Can Meet the Diverse Need
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ARM Cortex R4
6 Stages ARM Cortex R5 ARM Cortex R5 ARM Cortex A7 Ve
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SHRIRA VI HEORE(NMSIS)

NMSIS (Nuclei MCU Software Interface Standard) Ax3kERISC-VAMESSRM T —E1% 7 AMEERERE,
DSPELEFELAN R MENNEZEZFAIAESR., 1z ErI LABREEFAENEIMEL, FHEA T~

HERTIZRIEE.
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HesH T REEHINHF A
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v XEANMSISIEZR, aTLURMIMERN TSR, KX4E5E
RISC-ViRSb IS AERZFSIETE], HOERRISC-VALIEEE
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SARIRAVERHZORE(NMSIS)

( Nuclei-Software / NMSIS & Unwatch ~ W Unstar 5 % Fork

CPU Intrinsic Functions allow to access special instructions, for

example for activating sleep mode or the NOP instruction.

<{> Code Issues Pull requests Actions Projects Security Insights Intrinsic Functions for SIMD Instructions provide access to the DSP-
oriented instructions.
Systick Timer(SysTimer) function to configure and start a periodic

¥ master ~ Go to file Add file ~ + Code ~ About timer interrupt.

1.01

Core CSR Register Access function to access the core csr registers.
Cache Functions to access the I-CACHE and D-CACHE unit
FPU Functions to access the Floating point unit.

Nuclei Microcontroller
* fanghuaqi doc: Bump version to 1.0.1 ... v 24 days ago @ 73 Software Interface Standard
Development Repo

e ¢i: update github page deploy PMP Functions to access the Physical Memory Protection unit

& doc.nucleisys.com/nmsis/ Version Control which defines NMSIS release specific macros.

Device = ; enable policy ‘ e ; . . Nuclei MCU Software Interface Compiler Control is compiler agnostic #define symbols for generic

Standard(NMSIS) C/C++ source code

NMSIS doc: Bump ion to 1.0.1
2 NMSIS Core
.clang-format misc: Initial commit of Nuclei Microcontroller S... e NMSIS-Core Device Files(ilicon Vendor)

.editorconfig

8 Using NMSIS in Embedded startup_<device>.S

Applications NMSIS Device Startup & Interrupt
Vectors

gcc_<device>.ld

.gitattributes NMSIS Linker Script

Introduction

.gitignore misc: Initial commit of Nuclei Microcontroller S... ; intexc_<device>.S
Basic NMSIS Example NMSIS Deve Interrupt & Exception

Handling

system_<device>.c/h
NMSIS System & Clock

) . ) . . Configuration

.gitlab-ci.yml ci: update ci script Using Interrupt and

Exception/NMI

travis.yml ci: add depl cumentation script on Releases 5 <device>.c/h

Using NMSIS with generic Nuclei NMSIS Device Peripheral Access
Processors

Create generic Libraries with | Ex ble Cod
NMSIS ecutable e ‘

Gitee:

LICENSE misc: Initial commit of Nuclei Microcontroller S... 8 mon © Nuclei Microcontr... |
24

O O @000 00O

README.md do Nuclei Spec reference in NMSIS
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https://github.com/Nuclei-Software/NMSIS
https://gitee.com/Nuclei-Software/NMSIS
https://doc.nucleisys.com/nmsis

BRIRAVIRAF 2 F 5 (Nuclei SDK)

Nuclei SDK (Software Development Kit) 2% AETFNuclei RISC-V4ESERZAISoCiFF ARIFHRERASGSFE
2, BEBIHERISC-VE{GFF LR, INERISC-VAMESSTET A,

General Application : HBird Application using
using only Nuclei Core ,  HummingBird SoC and
Related Resource ' Board Resource

Nll]clei SDK Applicatién

FreeRTOS UCOS-II RT-Thread

GD32VF103 Application
using GD32VF103 SoC
and Board Resource

Various APls
in SoC
Firmware
Package

LANMSISHERIFITH A, B TNMSIS
FRIFFBINEE, BFENMSIS-Core,
NMSIS-NN, NMSIS-DSP

R T #Rl(BareMetal) =l & SLAI#EMER
%t (FreeRTOS., UCOS-IILAKRT-Thread)

R R AR

EEE T iMakefilefI9miR RS, 1RES
BT RING

>~ ¥#FNuclei Studio, Segger Embedded
StudiofPlatformlO IDERYSERFF RIS

%T%E%—'%FPGA9:F7§1‘I§L‘X&RV—STAR9:F7§

SEFWindowsFILinuxFF&IRE
RHEESNEELEFFEM, SEFAEH
THA

*FApache 2.0 License
PR
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SERBRAVIK AT & F S (Nuclei SDK)

& Nuclei-Software / nuclei-sdk @ Unwatch ~

<> Code Issues 1 Actions Projects 1

2 daysago V) 328

Pull requests

+ master ~ Go to file

w fanghuagi doc: Fix typo in app documentation

ci: Add --port and --baudrate option for nsdk_r... last month

SoC: Fix build issues last month

7

NMSIS: update nmsis dsp library 27 days ago

Qs OS: Replace tab to 4 spaces last month

SoC SoC: Fix cache initialization in startup_hbird.S 26 days ago

application application: Add missing vector parse for misa 2 days ago

doc doc: Fix typo in app documentation 2 days ago
test test: No need to search ctest_begin 5 months ago

[ .cang-format misc: Initial commit of Nuclei SDK for Nuclei Ny... 8 months ago

[ .editorconfig env: Fix wrong editorconfig format 8 months ago

Github:
Gitee;

W Unstar 14

Security

About

Nuclei RISC-V Software
Development Kit

& doc.nucleisys.com/nuclei s...

riscv rsc-v embedded-ha
ot-platform nuclei

freertos rtos makefile
fpga-evaluation-board
rt-thread ucosii
nuclei-sdk platformio sdk
embedded-systems

opensource

[0 Readme

&8 Apache-2.0 License

demo_timer

This demo_timer application is used to demostrate how to use the CORE
TIMER API including the Timer Interrupt and Timer Software Interrupt.

e Both interrupts are registered as non-vector interrupt.
« First the timer interrupt will run for 10 times
« Then the software timer interrupt will start to run for 10 times

How to run this application:

Overview

# Assume that you can set up the Tools and Nuclei SDK environment
Quick Startup # cd to the demo_timer directory

cd application/baremetal/demo_timer

# Clean the application first

make S0C=gd32v{1@3 BOARD=gd32vf1@3v_rvstar clean

# Build and upload the application

make S0C=gd32vf103 BOARD=gd32vf1@3v_rvstar upload

Developer Guide
Contributing
B Design and Architecture
Overview
Expected output as below:
Nuclei Processor
SoC
Board

Peripheral

RTOS

S5 =
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https://github.com/Nuclei-Software/nuclei-sdk
https://gitee.com/Nuclei-Software/nuclei-sdk
https://doc.nucleisys.com/nuclei_sdk/

3ENuclei StudioFEEERFRINS

ETEclipse COTHEIE
£ Nuclei RISC-V GCCF 8 | e _—

« ¥ GD32VF103_DEMO_Debug_OpenOCD [GDB OpenOCD Debugging] #include sl
. + @ GD32VF103_DEMO.elf :::‘:’;:“;‘: T e q i e < € ’ v ¢ 1\‘uncﬂorr main] [type: Temporary]
N u Clel O e n OC D « # Thread #1 (Suspended : Breakpoint) ‘ . 20.1 3 main.c [line: 55]
p = main() at main.c:55 0x8000e9%a 2 . A led_ > main.c [line: 59]
openocd.exe o % 2 y 7|2 main.c [line: 63]
:/'_I\ N | H S D K dscy:none-embed-gcb s » . '7 ed_init s : No details to display for the current selection.
IRNI= uciel | il S T

int main

Ab.—‘—| @ Console - ( 2 | “ 0 v - P B (LEDD) p 7 )
Console = 20e 3 led_
Ebj‘c GD32VF103_DEMO_Debug_OpenOCD [GDB OpenOCD Debugging] openocd.ex g e 5 pd_eval ¢ « % General Registers

= zero )
of vi <190 S o . s ra 0x8000e9a <main+32>
e il » 00 j ' sp 0x20007ff0
nfe i TLR RE g /e ok gp 0x20000890
Lo ¥ 1 ¥ § ! = . g i : tp 0x0
i, s s e — jal ra, on> 0 536870960
é B 9 Seo/aevlce gl 3 : : 5 et = :
ko 1 TR S e delay 1ns(1000); 62060eba > : ] > 2 0

p 0x20008000

— Iﬁ R RESE it : ; gd_eval_ ( a0 1073813504
J\ ; e : ! 4 p ¢ x 1-1ed al 16

a2 3

: pist - ' ) oo 00: ? - a3 1073813524
—ERBEkE | N
A — Periphierals 1 Memory
ﬁ— _% Peripheral Address: Description *. Monitors X % - DAC: 0x40007400 New Renderings.
ADCO  0x4001.. Analog to digital converter

¢ DAC Register Address Value
ADC1  0x4001.. Analog to digital converter

. 0x40007400
N \, AFIO 0x4001... Alternate-function 1/Os . gx.‘;ooomoo 0x00000000
» i - - . .
j:_ =] 11 BKP 000... Backup registers ' 0x40007404 0x00000000
CANO 0x4000... Controller area network 0x40007408 0x00000000
CAN1  0x4000... Controller area network 2 St ;

[— . > p ;

*ﬂ ¥*2 % CRC 0x4002... Cyclic redundancy check calculation unit gigg’ :;‘D?_'H gi:gggzjgg g\gggggggg
— 40 ital-to-anal e =

EJ VAV DAC  10x00- Digital-to-analog converter 1 DAC1_R12DH 0x40007414 0x00000000

DBG 0xE004... Debug support : DAC1_L12DH 0x40007418 0x00000000

sl g:‘:li::\';::le{access CoRaoNer w DAC1_R8DH 0x4000741C 0x00000000

D i/ l\ 970, Babnced Core Local eemupt Eariiolis R DA 0x40007 0x00000000

0xA000... External memory controller ‘ ™ DAcc 12D 0x40007424 0x00000000

1 DACC_R8DH 0x40007428 0x00000000

ety — " External interrupt/event controller . e 5
S B RS {FEs " - oacooo ouorc oasonon
Y #EFLinuxFdWindows
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3ENuclei StudioFFBEERF RIS

Project Explarer

C Project Project settings
F
Create C project of selected type Select the Hbird board and define project options v = freertos demo

{&} Nuclei SDK Project Configuration

s Inchedes .
Project namé [freertos_demo_| Board: |hbird_eval - projectMame : freeros demo

3 application
Use default location Core: N305 (ARCH=rv32imac,ABI=ilp32 : &

C:\NucleiStudio_workspace\freertos_demo K FreeRTOSConfig.h

DOWNLOAD: iLM )
iEl main.C Core: N305
Project type: Toolchains:

& GNU Autotools RISC-V Cross GCC : I'ILI{|':I_$dk

~ & Executable MNMSIS
& Empty Project

® Hello World ANSI C Project Core AR : ilp 32

® Hello World RISC-V C Project
@ Nuclei SDK Project For GD32VF103 SoC Ik Ud e
| & Nuclei SDK Project For HummingBird SoC | ! - Download : ILM

= Shared Library 05

BT = FreeRTOS NewlS : [newlib-nano without print fioat
Show project types and toolchains only ifthe;are perEdam s e Sol Optimization Level : Optimize more(-02)
hbird
Board
preen ; o e & hbird_eval Extra C Flags

Configuration : |Debug

default

ARCH : [rv32imac

Extra Common Flags :

= Common + ~ :
e i artos_demo Extra C++ Flags:
N Include

Project settings P «cludes
Select the Hbird board and define project options.

. . Extra ASM Flags ;
~ = application i hibird_gpio.h

[A FreeRTOSConfig.h hbird i2c.h Extra Link Flags :
[l main.c hbird_pwm.h
~ = nuclei_sdk i hbird spich

v = NMSIS e
NEWLIB: R e p——— s hbird warth

~ = Core
h h
= Include bird

v = 0S  nucler_sdk soch

Project Example: freertos_demo
Libraries: None

Save Cancel

Use DSP Instruction Optimization: []

Optimization Level: Optimize more(-02)

) SDK Configuration Tools:1.000.0
= FreeRTOS b gystern_hbirdh

v & SoC = Source
v (= hbird Drivers
GLC
Stubs
& Include t| hbird_common.c
= Source ¢ gystem_hbird.c
= freertos_demo_debug_openocd.launch freertos demo debug openocd. launch

~ (= Board
&= hbird_eval
v = Common
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RIRA T LiInwEREHFAZFEE (Nuclei Linux SDK)

Nuclei Linux SDK (Software Development Kit) 2& /A& FNuclei RISC-V4MEESF A& Linuxh FAMELRYIR
B EFFE, IRRISC-V LinuxMESEAILInUXNIZIFIEBringup,

O #EiNuclei RISC-V UX600Z%%!64/4b1E2EE

wiENUClei BB FPGATEFF &R Linux Application
O EHFMakefilefRRERS, S RENREINEG
ALK TS rSaE 4 (Freeloader)

151
O Freeloaderdh&p)iESZLoader, OpenSBILAK ! u

Uboot/Sziirit

O EaiEEGPREaLinuxiZRg, BT
BusyboxHIMRS AR GELAR IR & i HI S

O 3Z#FLinux Kernel 5.7kRA
*FApache 2.0 License

O BEitE

: Mok

O

O
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https://github.com/Nuclei-Software/nuclei-linux-sdk
https://gitee.com/Nuclei-Software/nuclei-linux-sdk
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RSl z=EE:

FreeRTOS

.\"K
RT-Thread

VD % BIY) B K IR R &
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Nuclei RISC-VAZS#HTX

O £HA/\GD32VF103 MCU #9
RISC-VFF AR

@) USB Type-C Wi e e O 4MEEERZAINuclei Bumblebeed
4 % |8 ® PMOD 12C %, ZFFRV32IMAC
@ JTAG : "”“'“9' gg;f T . S 0O ]:EE fi,H\:USB-Typ o- C*&%ﬁﬁﬁﬂ%
Interface 3 :‘ Jé :’8-"#—-* ® Arduino-Compatible Interface O Ardumo%ﬁ?&%ﬁflﬂ
@) microSD E i E _E]f m =, EXMC Interface O PMODFEEIMR#EO
Card Slot I B e 5‘583 T O g1ﬁ f uﬁ@?ﬁﬁ%L\)\&RGB LED
(Hnaarsiae) i i el o ® PMOD SPI O Z{tMicro SDR#=M, USBEO
® Micro USB £t %.%1;:;; LS diis O ﬁ%NUCIe! SDK;.:FEEN%
e T O s7#FNuclei Studio, Segger
: Embedded Studio, PlatformlO
@ User Keys RGB LED %ﬁiﬁﬁﬂziﬁ

O %#ERT-ThreadFF IS
R RV-STARFF AR O SR L A S
O ABEFEIHXFE
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Nuclei RISC-VAS#TX

: FPGA_RESET
: FPGA_PROG
: MCU_WKUP
: MCU_RESET

FPGA_GPIO

€2: User button 2

€3: User button header
Yl: GCLK

Y2: RTC_CLK

I: MCU_FLASH

2: FPGA_FLASH

3: FPGA_JTAG

4: MCU_JTAG

8 user LEDs

8 user suwitches 3

5: Power suitch

ORREI 2B FPGAIF R

DDR3 HUM.a*és.ao

€l: User button | oh
> = .

O qgj_JI_UEEf—HS'ZRISC -Vt RR I PRISo CIRESTHAIT
XD

O THEFFFRREEEE203 RISC-VALIEEE

O 5B FPGAEIE HXilink XC7ZA100T, BH200ThwA
RRAHEE

O ?E?%ﬁ? %1K1261°5|HRYFPGA GPIO, BTFRFEENX

F

O SFIRZAIMCU_FLASH:S . ItEFlashFIF7Z#RISC-V
RIZ= TRITE R34

O FisHs7A9FPGA Flashiths, IFlashFAF1FfEmcs
ETURIEC RS

O BLRAFLEDs, IZHERIRIETTX

O FoEi2SiEnasEO (248N-LINKRAZITAGHNMNSZ
1)

O #FNuclei SDKFFEIRE

O x#5Nuclei Studio, Segger Embedded Studio,
Platform|IO&EFHF £ INE

O FEFRIE

0 AFFENEKFES
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Nuclei RISC-V&AESHTX

RISC-VRFIBE —— O FERRITAIR, EFRISC-V MCUHLK
oo | mae e o IREEE R, FFRRRISC-VH5S TRy,
P hIESSE 1t NucleigMBSEchxrig S &=
aree ' bR B SA BN STER S HIRISC- VAL S
IS
RISC.VIMREG S0 IRHARKER|SC-VIREREFF S TEEEH
=
ZNZRRISC- VAL KGERD, BIRnE Rk
¥ RISC-VFAAE
EMFREIESE203 RISC-VANIREETIE
X
FHERISC-VA R Xigin, 5
FARKREHZIZR
o STEAIRISC-VAZE T KIEL SIS S8

Nano Friir

RV-STAR FFAiiR
]

GD32VF103C-

START FT4utR

O & f . O 0

& | &R

frllEiE HAHTE Hmkt

Embedded Studio TR ESE

RISC-V MCUFF#It X

Ry 15
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https://www.rvmcu.com/

Nuclei RISC-V&AESHTX

REHNFZRR

[2) CPURRHATIR

[&) RISC-VZEiaELR

[F) #2153 E203iZiHER

[B) #25 E203155 kRt

[F) #2153 E20377 2840t

[B) &5 E203S&H1hHT

[B) 25 E203MEINAENEFNETY EihahRas
[F) #2155 E203FFA&SEAR

i

[ CPUERIALA

[8) RISC-VZRHI T

R 25 E203 R

[ 25 E203158kERigit

[ 25 E20377f%aasmtg

[ 25 E2035 51k

(9 #25 E203METHFEHLEIRIOT i EEs

[ #2055 E2037 A SEkE

»

B E2034MEREIEE

- I - S T AR
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 BARFRBEND ESE203RERHTRLES
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https://www.rvmcu.com/campus-campus.html

Nuclei RISC-V&ST X

Nuclei Software
i 2

QOpen Source Software for Nuclei System Technology, A Professional
NUCLEI ’

@ China 59 https://nucleisys.com/ [ contact@nucleisys.com

B Repositories 10 Packages People 3 Teams 4 Projects

Pinned repositories

H Nwmsis i H nuclei-sdk

Nuclei Microcontroller Software Interface Standard Nuclei RISC-V Software Development Kit

Development Repo

®c w5 %1

Find a repository... Type: All »

NMSIS

Nuclei Microcontroller Software Interface Standard Development Repo

ot  embedded  dsp n ot-platform riscy nucle

@C 3apache-20 W1 t¥s @C I'] 0  Updated 3 minutes ago

nuclei-sdk
Nuclei RISC-V Software Development Kit

opensource sdk makefile platformio embedded-systems ot-platform

&3 Apache-20 &5 Yr14 (@1 190  Updated 5 minutes ago

nuclei-board-labs
Nuclei Board Labs

®Cc %o Yr2 @0 10 Updated 3 daysago

| RISC-V Processor IP Company

Customize pinned repositories

H nuclei-linux-sdk

Nuclei RISC-V Linux Software Development Kit

@ Makefile  T¥ 1

Top languages

@ C @ Makefile @ Python
@ Assembly

Most used topics
nucle riscv risc-v

embedded-systems platformio

People

el LV

Invite someone

Nuclei Software Open Source Organization In

Nuclei-Software
AT

NUCLEI  Open Source Software for Nuclei System Technolegy, A Professional RISC-V Processor IP Company

B https://nucleisys.com contact@nucleisys.com

SBEE © Mlssues 11 Pull Requests @RS o, A

2]

nuclei-board-labs nuclei-sdk

Nuclei Beard Labs Nuclei RISC-V Processor Software Development Kit

Linux Kernel nuclei-linux-sdk

Nuclei RISC-V Linux Seftware Development Kit
Linux kernel source tree

BE=ton

KTFTHEEE

o hERRESE—FFURISC-V IPRFE]

® FFRISC-VASS [

o EEEWASERISC-VERFIPFRE

° BERTMETRISCVISHErRIFLIPEd

* RSB RIF S TRESETRISC-VINEFEAMCU

XFHERA
FERIZ hitps://github.com/nudlei-software/ AJ5EE, —REISIR.
AR R R ER T AR

SSERIERISC-VIMERSER ATCRASDKEE Nudlei SDK
SSERIERISC-VEMERELinux FUEFE Nudlei Linux SDK
PlatformlO for Nudlei SDK

Nuclei Board Labs
iAE https://gitee.com/riscv-mcu FEEVES RISC-VFFEDRE
BR

PG https://nucleisys.com/
BB contact@nucdleisys.com

platform-nuclei

Nuclei: development platform for PlatformlO

NMSIS

Nuclei RISC-V Microcontroller Software Interface Standard
Development
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RISC-V Microcontroller
RISCV-MCU

Open Source Software for RISC-V Microcontroller
Open Source Software for RISC-V Microcontroller

@ https://www.riscy-mcucom/ [ contact@nucleisys.com

] Repositories 30 Packages People 7 Teams Projects Settings OGEE 0 @ Issues 11 Pull Requests ®HEE

Pinned repositories Customize pinned repositories B

& riscv-openocd I & riscv-gnu-toolchain & & riscv-gee GD32VF103_Firmware_Library €203_hbirdv2 hbird-sdk
HummingBird RISC-V Software Development Kit

riscv-gnu-toolchain Forked from riscv/riscv-gcc Original GD Firmware Library The Ultra-Low Power RISC-V Care

Forked from riscv/riscv-openocd Forked from riscv/

Fork of OpenOCD that has RISC-V microcontroller GNU toolchain for RISC-V, including GC
for microcontrollers.

support

®c v ¥ ®c W %4 ®c W21 ¥3

ses_nuclei_sdk_projects riscv-openocd
. . . . . . GNU toolchain for RISC-V, induding GCC. Tweaked for mi SEGGER Embedded Studio Prebuilt Projects For Nuclei Pro Fork of OpenOCD that has RISC-V microcontraller suppor
B riscv-newlib # [ ses_nuclei_sdk_projects i N ~ b N

crocontrollers. cessor Core

riscv-gnu-toolchain
B riscv-binutils-gdb
Forked from riscv/riscv-binutils-gdb Forked from riscv/riscv-newlib o e - . - R
- SEGGER Embedded Studio Projects For Nuclei SDK _
c

RISC-V backports for binutils-gdb. Development is RISC-V port of newlib
done upstream at the FSF. Including Nuclei's

extension instructions

®C Y1 %

B BRNE

RISC-V MCU 3 KITRR B 4N S REER, —FILRE S https://github.com/riscv-mcu

Find a repository... Type: All ~ Language: All ~

TR ES:

i sdk Top languages * FHREEE203 - RANBERIZRESDKIRE
» FFBRISC-V GCCTH5
OpenSource HummingBird RISC-V Software Development Kit @ C @ Python Verilog @ Assembly SES. Nuclei StudicFFEIDE TIEER
. . Nuclei StudioFH& =

®cC AIAJ‘-:acwe—Z‘C ¥ 2 @G 1'1 0  Updated 3 days ago @ TeX
* GD32VF103 SEBREMCUTREfili2 100%

NS TR EEARANRISC-VANEREER, Bm

e203_hbirdv2 Most used topics
The Ultra-Low Power RISC-V Core g g o BREHEEM
o TEREHEHREMER AR

cpu  fpga core riscv verilog china hummingbird
- - - segger-embedded-studio

Verilog m.ﬁ\:acwe—lc 1 o @G i']fl Updated 3 days ago
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