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RISC-V MCUBRARX F LIS

- GNU GCC RISC-V Az X T B
- gcc, c/c++ compiler, as, Id, gdb £
-GNUZHABI TEE (binutils)
« ar, nm, objcopy, objdump, ranlib, readelf, size, strip, strings
- RN CHREE
= Newlib, Newlib-nano
- https://github.com/pulp-platform/pulp-riscv-gnu-toolchain
- Windows Build Tools (B]i%)
- https://github.com/gnu-mcu-eclipse/windows-build-tools/releases

- Cmake

- EMakefilefIE TR A CMake

R VEGA


https://github.com/pulp-platform/pulp-riscv-gnu-toolchain
https://github.com/gnu-mcu-eclipse/windows-build-tools/releases

RISC-V MCUBRARX F LIS

- OpenOCDEIARIY
- 1ERV32M1H FFlash FEE X
- BEFREITAGZ ERIER MY
- S T AREITAGHMYAIEIES, J-Link RESREFAIEAIHE8(LPC-Link2)
- 7FFGDBakEtelnetiFidl /574, SLIRMAAS AL

- MingW
- EWindows MEERT S GNURISR/N T RN E =N\
-SJRFLinuxk FRYAER, FRBSITANA RS \\ /@ edipse g

- EclipseSEElH &A=
- RESELUIAR, KeilfIMCUXpressoRBISEE R FF A JEIHIMNE
- https://qgithub.com/gnu-mcu-eclipse/orqg.eclipse.epp.packages/releases

R VEGA


https://github.com/gnu-mcu-eclipse/org.eclipse.epp.packages/releases
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© Preferences

type filter text

» Install/Update

> Library Hover

v MCU
Global ARM Toaclchains Paths
Global Build Tools Path
Global Jumper Fath
Global OEnOCD Path
Global pyOCD Path
Global QEMU Path
Global RISC-V Toolchains Paths
Global SEGGER J-Link Path
Workspace ARM Toolchains Paths
Workspace Build Tools Path
Workspace Jumper Path
Workspace OpenOCD Path
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolchains Paths
Warkspace SEGGER J-Link Path

> Mylyn

Global Build Tools Path wivas

The locations where various GNU MCU Eclipse build tools are installed. Unless defined more specifically, they are used for all
projects in all workspaces

Build tools folder{ D-\eclipse\GNU MCU Eclipse\Build Tools\2.11-20180428—1604\bu{ E Browse... xPadt.

Global OpenOCD Path R

Configure the location where GNU MCU Eclipse OpenOCD is installed, The values are stored within Eclipse. Unless
redefined more specifically, they are used for al! projects in all workspaces.

After installing OpenOCD updates, restart Eclipse for the defaults to be re-evaluated and use the Restore Defaults
button to configure the new location.

Executable: |openocd,exe

Folder: < D:\eclipse\GNU MCU Eclipse\openocd\bin Z | | Browse... | xPack..

Global RISC-V Toolchains Paths (RS 4

Configure the locations where various GNU RISC-V toolchains are installed. The values are stored within Eclipse. Unless
redefined more specifically, they are used for all projects in all workspaces.

Default toolchain: GNU MCU RISC-V GCC e
> pempn Toolchai . GNUMCURI C
. Remote Development SO hame: -
> RPM Toolchain folder: “\eclipse\GNU MCU Eclipse\nscv32-unknown-elf-gcci\bin S\ I Browse... I WL
> Run/Debug
> Team - '
> Terminal Restore Defaults | Apply
@xuuh® Apply and Close| | Cancel
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RISC-V MCUBRARX F LIS

S workspace_riscv - hello_world_ri5cy_re32ml_vega/source/hello_world.c - Eclipse EI
File Edit Source Refactor Mavigate Search Project Run  Window Help
Dl R @ -Bixpomdze PSSR H-0 - i@ y-Oeil-fl-oero- Quick Access 1| 5 | @3
%5 Debug 52 % | i ¥ = B = Variables ®g Breakpoints §¢ Expressions 32 1iif Registers Peripherals & = | o X 3*| et = 8 E
4 [c] hello_world_ri5cy_rv32m1_vega debug openocd [GDB OpenOCD Debugging] Expression Type Value @
4 E{? hello_world_nScy_rv32ml_vega.elf 0= test int32 t 305419896 =
a4 @ Thread #1 (Suspended : Signal : 0:Signal 0) . o Butest int32 t* 0x2000000¢ <tests
= main() at hello_world.c:41 0:1988 &b Add new expression
4 k
[€] hello_world.c &2 | [S] startup_RV3... [c] 0x1842 Ac| system_RV3ZM... > = B 5= Outline Z= Disassembly 33 = 0
;; ;‘ILILUU[-J_I:I FdLrn runeerun . Enter location here - | %J m| rﬁ L‘é‘ -
&= int main{void) 36 BOARD_BootClockRUN(); -
1 Bxeeeelova: jal ra,@x5b8 <BOARD_BootClockRUN>
2 char ch; 37 BOARD_InitDebugConsole();
3 0xe68197C: jal ra,@x458 <BOARD_InitDebugConsole>
4 /* Init board hardware. */ 39 PRINTF("helle world - RISC-V.\rn");
5 BOARD_InitPins(); 0x06001930: lui a5,8x3
G BOARD_BootClockRUN() ; Bxeaeala82: addi a@,as,-68@ # @x2dad
7 BOARD_InitDebugConsole(); = 0xe6B81936: jal @xle74 <DbgConscle_Printf:
a8 41 test = 6;
9 PRINTF("helle world - RISC-V.\r\n"); ) % BxBEeB198E: lui a5, @8x26800 il | =
8 S Ox@Bee195C: 1i a4,6 El
1 test = 6; 8x0008198e : W a4,12(a5) # @x2800000c <test>
2 43 PRINTF("  GG0GG0E0. @00 @©0GEGO  @OGO6O @
3 PRINTF (" OAD0E0EE. @0 OROEEE ARIEEE O@80: C@Ee \r\n"); AxBeee1992:  lui a5, @x3
PRINTF("  @O00E0000 @00 @OO+0OE0 EOEGEOED #IPE  +H@EE  \rnT); @x0@e01994:  addi  a@,a5,-576 ¥ @x2dce
5 PRINTF(" @ap* @90 6009 @00 @ ‘OO 6D @@@ @@@ rnt); Bx00BB1998 : jal 8x1e74 <DbgConsole_Printf>
& PRINTF(" @G0 #B0 GO0 G668 @66 60, 660 \r\n"); 4 PRINTF("  QOGEOOEO @00 @OG4G00  @OGE0E0E #
7 PRINTF (" OA0E0EEE @O OE0RE @ @G0 *0PRE @@ @@* \r\n"); i AxBeee199a:  lui as,@x3 "
i P, ey Aoncos oo = Aom mem vl ; ] = | :
B Console 32 Jo| Tasks Problems Executables [J Memory P w| EY EE & | ) 2~ Fﬁ =0
hello_world_riScy_rv32ml_vega debug openocd [GDB OpenOCD Debugging] openocd.exe
(131) ucause (/32) -
(833) mstatus (/32)
(838) mtvec (/32)
(898) mepc (/32)
(899) mcause (/32)
(3153) privlv (/32) -
(3925) mhartid (/32) [
4 G
6 OPEN-ISA Rutable Smart Insert 34:7 ;_b - Launching hello_world_...penocd: (99%) o '._'?

VEGA
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Arduino R3 & Open-isa Meeeccoscoon [p000eceen’ /O Headers

NMI
Power
ADJLDO management SWe
| MEMs
o - |[FX0S8700
|_LDO | =
Micro-AB 1B
e —.| Integrated
Target USB =| F-Antenn
Micro-AB IS OpenSDA B SW4
SDA USB B MK26FN2MOVMI18 — GPIO T
= ADC ; Ahf:'lbieﬂt
ST ||g sensor
RV32M1 ' 1
SW5
Rg%? | = = 176BGA = s | uSD
) ) SPI - |_connector
~|_Flash
LLWU
SW3

\ ‘n ‘jl ‘\I

Arduino R3 & Open-isa J3leeecnces [e00see /O Headers
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Arduino R3 & Open-ISA I/O Headers
- NMI
Power =
~T' ‘ ' management Sw2
1l __[ MEMs
- |FX0S8700 _-
Micro-AE 1S l
! <. Integrated
Micro-AE ] FreelLink S\W4
SDAUSE | LPC4322JET100 _ |
= | P;ﬂhiem
- ight sensor
SW5
RgaﬁT 176BGA _ - usD
SP| connector
Flash
_ LLwu
~_SwW3
'L
Heooooee Heoeeoe
Arduino R3 & OPEI'I-|SA XXX XXX I EX RN I/O Headers
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RV32M18Y9 148

- RV32M1EEHPUzMCU
@® —PRISC-V RI5SCY #. —MRISC-V ZERO_RISCY #
@ —NARM Cortex-M4F#%. — | Cortex-MO+#%
- RV32M12— RIS ERERIC A,
- B B e LAST R IEE IS (BLE). Generic FSK (323%250/500/1000/2000 kbps)
- |[EEE 802.15.4 ¥rfE, ANE{TBLE Mesh/Thread/ZigbeethiX 45 2iE B B(KINFEINREoNIRE

~(KIThEERISEIMER T, SFFAES128/196/256, DES/3DES, SHA-256, RSA and ECC
PK-256/Curve25519

-USB2.0 FS, SAISZ#5I2SFIAC97,. SDHC, EMVSIM

-1x32ch Flex|O, 4xUART. 4xI12C. 4x16-bit LPSPI, 1x12bit ADC
- 2x6¢chiYPWM, 1x2chglyPWM, RTC, LPTimer

-1.25 MB Flash . 384 KB SRAM

R VEGA




RV32M1 SDK &4 HF a8

drivers

v rv32m1_sdk_riscv ¢ Boal’dS

gce

- KEMEIFTREREMRE. REBEER

devices ’
10 (EH, RAHES)
middleware i/ RV32M1_ri5cy_features.h rosAN=
RISCY ' RV32M1_zero_riscy.h
, [ ]
" 0 RV32M1_zero_riscy_features.h DeVI Ces
os

-~ - RVI2MLS BT . IMBRYBR
B e iz .1 SERRD. B MZIEHAEAE

o/ system_RV32M1_zero_riscy.h

v boards ) S EH::I-EU;EE)LAtﬁE_’J

w middleware

fatfs_0.12¢ - Middleware

demo_apps
mbedtls_2.4.2

driver_examples - — g*nggiré’ USB-IQ%*DOS}HH%E\

multicore_2.3.1

multicore_examples - BL E‘I‘/j]\iy%%%i}g{tﬁg

sdmmec_2.1.2
rtos_examples

tools

v rv32Zm1_vega

usb_1.6.3
usb_examples
. wifi_gca_2.0.0
wireless_examples
wireless

wolfssl 3.9.8
10 OPEN-ISA VE GA



BRECIESF PRI

- [REAS

-ttt £RZERETT. IREMTVECH]

UTVECHKIREH

2SN Al

-ZEV CIz1THIEIME  (LMARIVMA)

- IRt EBEENFSRE, REVRHNERE

+ FlashhAOfCABH MEIRAMEREST,

copy sectlon(& etext, & data start , & data end );
zero section(& bss start , & bss end );

11 OPEN-ISA

/* Reset Handler */
Reset Handler:

f Disable global interrupt. */
csrol mstatus,

f initialize stack pointer

la sp,  StackTop

f initialize global pointer
la gp, _ global pointer

fifndef NO SYSTEM INIT
jal SystemInit
fendif

call libe init array

f Enable global interrupt. */
csrsl mstatus,

jal main
ebreak

VEGA



BRENCHEFHPRERLIE -4 COEITRIRIR

- Linker Scripts

Joss k

{

/*¥ This is used by t

. = ALIGN(4) ;
START B5S5S = .;

__bss start = .7

*(. bss}

*(.bss?*)
*(.s8bss)
*(.s8bss*)

* (COMMON)

. = ALIGN(4):
__bss end = .;

__END B5S5 = .;
} > m data

12 OPEN-ISA

__etext = .; /* define a global symbol at end of code */
__global polnter = .; /* define a global symbol at end of code */
__ DATA ROM = .; /* Symbol is used by startup for data initialization */

.data : AT(__DATA ROM)
{

. = ALIGN(4):

__ DATA FAM = .:

__data start = .; /* create a global symbol at data start */

*(.data) /* .data sections */

*(.data*) /* .data* sections */

*(.adata .sdata.?*)

*(.heapsram*) /* This is only for the pulpino cofficial test code. */
___noncachedata start = .; /* create a global symbol at ncache data start */
* (NonCacheable)

__noncachedata end = .: /* define a global symbol at ncache data end */
KEEP (* (.jcr*))

. = ALIGN(4):

__data end = .; /* define a global symbol at data end */

} > m data

__ DATA END = DATA ROM + ( data end -  data start );
text end = ORIGIN(m text) + LENGTH(m text):
ASSERT (_ DATA END <= text end, "region m text overflowed with text and data")

_edata = .7

VEGA



BRECIESF PRI

- TVECE1F=8

XLEN-1 21 0
BASE[XLEN-1:2] (WLRL) MODE (WARL)
XLEN-2 2

-BASE[XLEN-1:2], hiatiEExaItbuE, X AMODERYERE
- MODE=0RY, FrE"liA4RTpc=BASE;
-MODE=1H}, & 4Htpc=BASE+4*cause

+ RISC-VIiRAECRIPLICH Kz HI=S

. RV32M1IFRER A E P lTiEHIES

R— VEGA
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. RV32M RISCYRZHTEEE (IVT) -y
- FhfiEIE3R: 0x000F_FF00~0X000F _FF7F DX0000.0000 g vy

-RFFEFE: 0x000F FF80~0x000F FFFF
- ResetBEHITAIE: 0x000F FF80(EI/SpchdE)

- RV32M Zero_riscyizBIFimEzxR (IVT)
- Rl E3: 0x0103 FF00~0x0103 FF7F
-RFBETK: 0x010F_FF80~0x010F FFFF
- ResetFEWITAIE : 0x010F FF80(E{If5pchYE)

Ox000F_FFFF

14  OPEN-ISA

CMO+/ ZERO-RISCY
256 KB Flash

0x0100_0000 _

0x0103_FFO0 _

0x0103_FFFF

VEGA
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- RV32MI1ZFFIRISC-VRAEY &
-3fIN, LERFITEEDSPIEKRAVIES
-BEHHEIAMES (P MBRAHBIMER) TR EEBEETTH

- R N ORFAIFENREIRE RSt SF s 6 N NS FERT

R—— VEGA



RV32M1ZtZM

+ STFFEIZRITIRERRIR
- HEE#BEIT(MU), Semaphore2(SEMA42), I FEAIERIEEHI28(XRDC)
IR TR ERAIRPMsy, 1RHEI 2 FRIAPI

- SDKIR{HH

CM4F/RISCY
1MB Flash
CMA4F IVT
0x0800_0000
64K ITCM
M

0x0200_0000

192K DTCM

{KAKINZASEEIE)
RISCY IVT

16  OPEN-ISA

ISRAIF

EY, BfESHET

CMO+/ ZERO-RISCY
256 KB Flash

0x0100_0000

CMO+ IVT
256k
0x0103_FFO0
Zero-RISCY IVT
0x0103_FFFF
0x0900_0000
128k TCM

4K FlexRAM 2K RAM for USB

Processor A

Processor B

Initerri IF!-1H n
Propessor A
interrupt

Messaging Unit (MU}

Processor A slde Processor B side

TX/RX TXFRX
Registers Registers
Status and Status and

Contral fe Control
Registers |— — Registers

L] Sync and o Sync and [|

Control Control
Reglistars [~ Registers
Generate = L=t Gienerate
Interrupts Interrupts

Interrupts o
Processor B

cantrller

coriroller

VEGA
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- BEF12H{VEGABoard & LA, ERISC-VAXIREZIRID
R XIFSH ABMSZI TSR &SRR XTI VEGABoardiYSZ 5
WAIIOS Things, https://github.com/alibaba/AlIOS-Things

gil

@ & GitHub, Inc. (US) | https://github.com/alibaba/AliOS-Things/tree/rel_2.1.0/board

i r5f100lea BuglD:19158815: add readme info of board(asr6501/r5f00lea/r5f565¢/stm...
B r5f565ne BuglD:19158815: add readme info of board(asr6501/r5f00lea/r5f565e/stm...
B rda8955 BuglID: 17966605: format board README.md, add README.

i k1108 BuglD:19084924:fixed build problem caused by Config.in and mkfiles
M add aaboard_demo for aamcu_demo according to BSP standards (#790)

R VEGA


https://github.com/alibaba/AliOS-Things

RV32MI1R94ESHE

« RT-Thread
- https://github.com/RT-Thread/rt-thread

® & GitHub, Inc. (US) | https://github.com/RT-Thread/rt-thread/tree/master/bsp

B raspi? Remove the DBG_COLOR and DBG_ENABLE definition.
B realview-a8 Remove the DBG_COLOR and DBG_ENABLE definition.
8 rm48x50 [=0] RENIIRAEM

B rv32m1_vega Remove the DBG_COLOR and DBG_ENABLE definition.

e

R VEGA


https://github.com/RT-Thread/rt-thread

RV32MI1R94ESHE

- Amazon FreeRTOS
- https:/Iwww.freertos.orqg/RTOS-RISC-V-Vegaboard Pulp.html

19
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gR TOS I Quality RTOS & Embedded Software

About Contact Support FAQ Download

Quick Start  SupportedMCUs  PDFBooks  TraceTools  Ecosystem emailtist+ 3
Bt s RISC-V RV32M1 VEGAboard Demo (RISCY Core)
| FreeRTOS [RTOS POI"O]

| EreeRTCS interaciive)

Quick Start Guide
Support Forum

¥ Download Source §

FreeRTOS+ Ecosystem

FreeRTOS+TCP:
Thread safe TCP/P stack

Ensures data integrity This page documents a pre-configured FreeRTOS Eclipse/GCC project that targets a RISC-V core on the
FreeRTOS BSPs: RV32M1 VEGAboard. The RV32M1 incorporates a PULP RISCY RISC-V core. a PULP Zero RISCY RISC-V core

3'° party driver packages an Arm Cortex-M4 core, and an Arm Cortex-M0+ core. At the time of writing this demo only targets the RISCY
Trace & Visualisation: RISC-V core

cLE:
Command line interface IMPORTANT! Notes on using the FreeRTOS Pulp RI5CY RISC-V port

VEGA


https://www.freertos.org/RTOS-RISC-V-Vegaboard_Pulp.html

RV32MI1R94ESHE

- Zephyr
- https://qgithub.com/zephyrproject-rtos/zephyr

- https://docs.zephyrproject.org/latest/boards/riscv32/rv32m1 vega/doc/rv32ml vega.html

© & hlipsi/idors zephyrprojeclorg/lalest/boards/fiscv32/ov32m_vega/dos/ov32m | _vegahlm

Docs / Latest » Supported Boards = RISCV32 Boards » OpenlSA VEGAboard

OpenISA VEGAboard

OpenlSA VEGAboard (image copyright: www.open-isa.org)

Overview
20 OPEN-ISA VE GA


https://github.com/zephyrproject-rtos/zephyr
https://docs.zephyrproject.org/latest/boards/riscv32/rv32m1_vega/doc/rv32m1_vega.html

RV32M1BYESHE

- Micropythoni&S
-Zephyr, RT-Tread ttXBE2&EMicropythonfZEZEIFZERRTOS £
- EEH XN A BB MicropythonEiEEEZIVEGABoarir F &
= https://github.com/AaronKel/micropython-vega
—%&E S tEFEMicropythonfeis, BRICAKFtimet&Ei, mcufEik, machinet&iR, pyb
=
- S ERRYIEEIRS, LERIGithub, YWPESHETXBFEARINA
- ForthiES (Mecrisp-Quintus Forth)
- https://sourceforge.net/projects/mecrisp/files/
- ForthiYizLER o 248 F TSRIRISC-VILamRARE, BEIRISC-VILERA, FJLIEISH

S VEGA


https://github.com/AaronKel/micropython-vega
https://sourceforge.net/projects/mecrisp/files/
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