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https://doc.nucleisys.com/nuclei_board_labs/
https://github.com/Nuclei-Software/nuclei-board-labs
https://doc.nucleisys.com/nuclei_sdk
https://github.com/Nuclei-Software/nuclei-sdk
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NUCLEI ISA SPEC

Nuclei RISC-V ISA

1. Introduction

2. Nuclei RISC-V Instruction Set
Overview

3. Nuclei RISC-V Privileged Architecture

4. Exception Handling in Nuclei
processor core

5. NMI Handling in Nuclei processor
core

6. Interrupt Handling in Nuclei
processor core

7. Nesting of Interrupt, NMI and
Exception

8. TIMER Unit Introduction

9. PLIC Unit Introduction

10. ECLIC Unit Introduction

11. ECLIC and PLIC Connection
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Nuclei RISC-V ISA Documentation

1. Introduction
2. Nuclei RISC-V Instruction Set Overview
o 2.1. RISC-V ISA Modules supported by Nuclei Core
o 2.2. Nuclei Processor Core Classes: N, NX and UX
3. Nuclei RISC-V Privileged Architecture
o 3.1. RISC-V Privileged Architecture supported by Nuclei Core
o 3.2. Privilege Modes
o 3.3. Debug Mode
o 3.4. Machine Sub-Mode added by Nuclei
4. Exception Handling in Nuclei processor core
o 4.1. Exception Overview
o 4.2. Exception Masking
o 4.3. Priority of Exception
o 4.4. Entering Exception Handling Mode
= 4.4.1. Update the Machine Sub-Mode
o 4.5. Exit the Exception Handling Mode
= 4.5.1. Update the Machine Sub-Mode
o 4.6. Exception Service Routine
o 4.7. Exception Nesting

e 5. NMI Handling in Nuclei processor core

o 5.1. NMI Overview

o 5.2. NMI| Masking

o 5.3. Entering NMI Handling Mode
= 5.3.1. Execute from the PC Defined by mnvec
= 5.3.2. Update the CSR mcause
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ABOUT NMSIS

e NMSIS£FRHNuclei Microcontroller Software Interface Standard
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NMSISIH
NMSIS ONLINE DOC

peripherals may be available.

« Interrupts and Exceptions can be accessed with standardized symbols and functions for the ECLIC are provided.
e CPU Intrinsic Functions allow to access special instructions, for example for activating sleep mode or the NOP instruction.
 Intrinsic Functions for SIMD Instructions provide access to the DSP-oriented instructions.

« Systick Timer(SysTimer) function to configure and start a periodic timer interrupt.

1.0.0 « Core CSR Register Access function to access the core csr registers.

e Cache Functions to access the |-CACHE and D-CACHE unit

« FPU Functions to access the Floating point unit.

« PMP Functions to access the Physical Memory Protection unit

« Version Control which defines NMSIS release specific macros.

Nuclei MCU Software Interface Compiler Control is compiler agnostic #define symbols for generic C/C++ source code
Standard(NMSIS)

B NMSIS Core

NMSIS-Core Device Files(Silicon Vendor)

Overview

B Using NMSIS in Embedded .
Applications startup_<device>.S
NMSIS Device Startup & Interrupt

Vectors

gcc_<device>.ld
NMSIS Linker Script

Introduction

Basic NMSIS Example

Using Interrupt and . . .
Exception/NMI intexc_<device>.S system_<device>.c/h
Using NMSIS with generic Nuclei NMSIS Devce Interrupt & Exception NMSIS System & Clock

D - Handling Configuration

Create generic Libraries with
NMSIS

MNMSIS-Core Device Templates <device>_c/h
Register Mapping NMSIS Device Peripheral Access

NMSIS Core API
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NUCLEI SDK DESIGN

O Nuclei Software Development Kit (

Nucl ! So
GD32VF103 Application e N

O Nuclei SDKEANMSISHESR:
Board R
Related Resource oard Resource and Board Resource NMSIS_ERIFFETHAE,

Nbclel SDK Appllcatlon ' NMSIS-NN, NMSIS-I

General Application HBird Application using

|
|

using only Nuclei Core HummingBird SoC and | using GD32VF103 SoC
I

FreeRTOS UCOS-II RT-Thread Bare-metal Service
RTOS Service

Various APls
NMSIS-NN in SoC
NMSIS-DSP Firmware
Package
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NUCLEI SDK3Z#3
NUCLEI SDK ONLINE DOC

Jusr /bin/make
/bin/rm

LU J
Simake help
make -C application/baremetal/helloworld help
make[1]: Ei)\Egﬁa"/home/hqfang/workspace/software/nuc\et-sdk/appltcation/baremetal/helloworld"
Nuclei N/NX-series RISC-V Embedded Processor Software Development Kit
== Make variables used in Nuclei SDK ==
Select SoC built in Nuclei SDK, will select hbird by default
Select SoC's Board built in Nuclei SDK, will select hbird_eval by default
Not required for all SoCs, currently only hbird require it, n307fd by default
DOWNLOAD: Not required for all SoCs, use ilm by default, optional flashxip/ilm/flash
\Y V=1 verbose make, will print more information, by default v=0
How to Use with Make ==
1. Build Application:
all [PROGRAM=flash/flashxip/ilm]
Build a software program to load with the debugger.
2. Upload Application to Board using OpenOCD and GDB:
upload [PROGRAM=flash/flashxip/ilm]
Launch OpenOCD to flash your program to the on-board Flash.
3:(option 1) Debug Application using OpenOCD and GDB
3.1: run_openocd
3.2: run_gdb [PROGRAM=flash/flashxip/ilm]
""" Setup Tools and Environment Step 1: Launch OpenOCD for Debugger connection: make run_openocd

0.2.5-dev

Overview

2 Quick Startup

Step 2: Launch GDB to connect openocd server, you can set breakpoints using gdb and debug it.
. If you want to load your application, you need to run load in gdb command terminal
Get and SEtUD Nuclei SDK to load your program, then use gdb to debug it.
) 3:(option 2) Debug Application using OpenOCD and GDB
Build, Run and Debug Sample debug [PROGRAM=flash/flashxip/ilm]
/\ppﬁcation Launch GDB and OpenOCD to debug your application on-board, you can set breakpoints using gdb and debug it

If you want to load your application, you need to run load in gdb command terminal

Create helloworld Application Setup Build Environment for Nuclei SDK in Linux Bash

Advanced Usage

Developer Guide

Contributing e Only first line setup. or source setup.sh are required before build, run or debug application. The setup.bat and

Design and Architecture set are just used to append Nuclei RISC-V GCC Toolchain, OpenOCD and Build-Tools binary paths into

environment variable PATH

Changelog

e « line 2-4 are just used to check whether build environment is setup correctly, especially the PATH of Nuclei Tools are

setup correctly, so we can use the ri huclei-el , openocd , make and rm tools
License « If you know how to append Nuclei RISC-V GCC Toolchain, OpenOCD and Build-Tools binary paths to PATH variable in
Glossary your OS environment, you can also put the downloaded Nuclei Tools as you like, and no need to run setup. or

Appendix
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© hbird_eval_examples

GER Embedded Studio for RISC-V V4.40 (64-bit) - Non-Commercial License J x Edit S View Go Debug Help

File Ed Search Build Debug Tools Window Help
PLATFO ¢ platformioini X
- ~
D@~ BO SR x BB~-X R AN osiidemo  *| @ 31 aa el oo 0 AN e | v EROJRCYTASEY
Project ~ | Frame: e w $
M o@af o v i€ CHESEY
Project Items Code | D 0STimeD1y(100); o
3 Solution ; + SEGGER Embedded Studio for RISC-V

g onstrate Fr
void start_task(veid *args) _rvstar

t ‘freertos_demo’

t ‘helloworld printf("start task v Sc
0) er_test’ OSTaskCreate(taskl, NULL, &taskl_stk[STK_LEN - 1], SK1_PRIO);
+ 71 Project ‘ucosii_demo’ OSTaskCreate(task2, NULL, &task2_stk[STK_LEN - 1],
OSTaskCreate(task3, NULL, &task3_stk[STK_LEN - 1],

0STaskSuspend (TASK_START_PRT0);

int main(void)

printf("Start s n");
prvSetupHardware() ;
0SInit();
OSTaskCreate(start_task, NULL, &start_stk[STK_LEN - 1], TASK_START_PRIO); + CPU Support 2 in
23 file: printf( t t task succe n"); - An Technology A25, N25F and D25F with A
< > Gigi vice xx CPf ort Package

Show: Transcript

Loading soluti pport Package

ckage

TERMINAL

Platforms
Dey
ug
X @oAD @ v > ® B A = O [ In32 Col1 Spaces4 UTF-8 CRIF i & 0

Disconnected (GDB Server) © Built OK
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NUCLEI DEVELOPMENT BOARDS

O EFGD32VF103
(Nuclei
A —— Bumblebee
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NUCLEI DEVELOPMENT BOARDS

a: FPGA_RESET

b: FPGA_PROG
c: MCU_WKUP

d: MCU_RESET
€l: User button | m’; g DR3 MHUMM'NGB'RD
€2: User button 2 e " ﬂ"'““""-9g*‘

I

€3: User button header
Yl: GCLK

Y2: RTC_CLK

I:
2: FPGA_FLASH
3: FPGA_JTAG
4: MCU_JTAG

5: Power suitch

FPGA_GPIO

MCU_FLASH

8 user LEDs

8 user suwitches k3
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NUCLEI BOARD LABS

Application Nuclei Board Labs
........... [0 Nuclei Board Labs2&7

Nuclei SDK SDKFFAEHXRV-STAR
RTOS Service EI’J* "‘Liﬂﬂ

Bare-metal Service
O S4FEF03

NMSIS STARF

NMSIS-NN NMSIS-DSP NMSIS-Core Peripheral Drivers

Software

https://doc.nucleisys.com/nuclei
_board labs/

Nuclei Processor Core Peripherals
Hardware
\ Platform
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