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Ecosystem Is Very Important to RISC-V
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- Wide ecosystem is one of the key factors of ARM’s success

- We believe ecosystem is key to the success of RISC-V

- As a Platinum Member, how can NXP facilitate a deep ecosystem for RISC-V? Practice to know the truth.
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RV32M1 SOC VEGA

Cortex- Zero- Cortex- ° 4 CPU CoreS, Up tO 72MHZ
M4F Interlt?;grs\nect RISCY MO+
- One RISC-V RI5CY and one RISC-V ZERO_RISCY

Flash + SRAM + ROM Flash + SRAM - One ARM Cortex-M4F and one Cortex-MO+

- Easiest way to compare ARM vs RISC-V side by side

_ - Low power consumption and high integration
Security — Crypto, Secure Boot, Tamper, OTA ...

- Support BLE, Generic FSK, 802.15.4
- Security engine include AES128/196/256, DES/3DES,
SHA-256, RSA and ECC PK-256/Curve25519
- USB2.0 FS, SAIl support 12S and AC'97, SDHC,

Applications Domain Wireless Domain

EMVSIM

. Intended only as silicon evaluation vehicle ~ 7326" FlexIO. 4xUART, 4xIzC. - 4x16-bit LPSPI,
1x12bhit ADC

- Not for SALE! - 2x6¢hgYPWM , 1x2chBYPWM , RTC , LPTimer

- 1.25 MB Flash ., 384 KB SRAM



VEGADboard / VEGA-LIte -- Full-Featured RISC-V Dev Platform
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SDK for VEGADboard / VEGA-LIite

Features
Architecture: Reference Software:
S = Single driver for each peripheral = Peripheral driver usage examples
Customer Application » Transactional APIs w/ optional DMA = Application demos
support for communication » FreeRTOS usage demos
eripherals )
Stacks / Board PP License:
! = BSD 3-clause for startup, drivers, USB
Middleware support Integrated RTOS: stack P
= FreeRTOS v9

= RTOS-native driver wrappers Toolchains:

: : = Eclipse IDE
RTOS Peripheral Drivers )
- Integrated Stacks and Middleware ~ * GCC w/ Cmake

» USB Host, Device and OTG

= BLE stack Quality

= Amazon Web Service IoT » Production-grade software

» QCA WiFi Stacks = MISRA 2004 compliance

= |wIP, FatFS = Checked with Coverity® static analysis
» Crypto acceleration plus wolfSSL tools

SD and eMMC card support

[£RTOS)| o

Open Source
Initiative



Development based on VEGAboard / VEGA-Lite VEGA

- | JV : Java VM
Application : MP: Micropython

- Development Tools )
- Eclipse IDE

- GNU GCC RISC-V toolchain

- OpenOCD debugger Software { [ RSN SRR | ) GT|
Standard C g |

- Software library £ |
? |

- SDK from OPEN-ISA with drivers, S |

‘ ~Startup.s |- *

middleware and examples

- Application development Hardware 4 | Peripherals | Core | Debug port ‘ Debug probe
|

Board with MCU B}

- Consistent with general MCU -



www.open-isa.org / www.open-isa.cn

hitps//open-isa.org - &C|| semrch.. o- hitps.//openacn wpengine com

OpenisA Openisa & Openisa

VEG A GET STARTED DOWNLOADS DEVELOPERS EDUCATORS COMMUNITY ORDER VEG A kSR
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<PLAY><BUILD>
<DESIGN><CREATE>

Meet the VEGAboard: an innovative hardware
platform with two RISC-V cores and everything
you need to <create> the next big thing.

ORDER BOARD
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http://www.open-isa.org/
http://www.open-isa.cn/

Interaction with Ecosystem VEGA

:" RISC-VD ”. dimazon
DEVELOPERS [ZASHLING

Open enablement, infinite possibilities.
]

Pave the way for open innovation using = I AR c_J
expresslogic

the RISC-V ecosystem. See what you can .
do with the VEGAboard's full-featured S\ STEMS Alibaba Cloud
MCU, running an open ISA.

LEARN MORE >; 0 g
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- Evaluated several open source cores from the community
- Leveraged RISCY & Zero-riscy cores in our RV32M1 SoC
- Found & fixed bugs in the core design and contributed back to the community



Toolchain Evaluation and Enhancement

We've evaluated following toolchain on VEGAboard / VEGA-Lite
- GCC
- IAR

- LLVM

IAR Embedded Workbench

- LLVM for RISC-V is not as good as GCC, and far behind LLVM for Arm

Not well optimized for either footprint or performance

NXP is working on the enhancement for LLVM for RISC-V, and will contribute back to the community once this task is done.

Code size optimizations:
= Abstracted prologue / epilogue and common code extractions
= Full support for compressed extension

Performance optimizations:
= Instruction scheduling



FreeRTOS

« v <« boards » m32ml_vega » rtos_sxamples » v 4 « common > rv32m1_sdk riscv > devices » RV32M1 > drivers
W re32ml_sdb_riscw Ll Marme - v RISC-V_RV32M1_Vega_GCC_Eclipse ~ Name
~ common
w boards freertos_event [ fsl_clockc
v rv32m1_sdk_riscv &
e rv3Zml_vega freertos_generic =T [ fsl_clockh
board
demo_apps freertos_hello B fsl_common.c
] . v devices [H] fsl_common.h
driver_examples freertos_Ipilc )
freertos_lpspi v RV32MT @ fsl_gpioc
multicore_sxamples -IP=p drivere [ fsl_gpio.h
freertos_lpuart
» rtos_examples acc [ fsl_lpuart.c

freertos_mutex

usb_examples [ fsl_lpuarth

freertos_queue utilities @ sl msmec
wireless_examples freertos_sem RISCV i fsl_msmch
devices freertos_sem_static h projects i fsl_porth
middleware freertos_swtimer v RTOSDemo_ri5cy
RISCY freertos_tickless settings
» rtos blinky_demo
full_demo
> freertos_9.0.0
FreeRTOS v9 supported in VEGAboard SDK Richard Barry supported VEGAboard in FreeRTOS v10
https://github.com/open-isa-org/open-isa.org/releases/ https://sourceforge.net/p/freertos/code/HEAD/tree/trunk/
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https://github.com/open-isa-org/open-isa.org/releases/
https://sourceforge.net/p/freertos/code/HEAD/tree/trunk/

Zephyr

11

v <« zephyr » boards » riscv » rv3Zml_vega » v 0
v boards A MName
arc doc
arm support
common | board.cmake
nios? — CMakeLists.txt
posix _ Keonfig.board
: _| Kconfig.defconfig
v riscv
pinmux.c
hifivel
e | r32m 1 _vega.dtsi
hifivel_revb .
an Mv32m1_vega_riScy.dts
litex_vexriscy | re32ml _vega_riScy.yaml
m2gll25_miv | re32ml_vega_riScy_defconfig
gemu_riscv32 an Tv32m1_vega_zero_riscy.dts

qemu_riscved | rv32m1_vega_zero_riscy.yaml

v e rv32m1_vega_zero_riscy_defconfig
doc

support

VEGADboard supported in Zephyr
https://github.com/zephyrproject-rtos/zephyr

N

»

v A « zephyr * samples * bluetooth »

samples
application_development
basic
blink_led
blinky
button
disco
fade_led
rinimal
rgb_led
servo_motor
threads
bluetooth
boards
cpp_synchronization
display
drivers
gui
hello_world
mpu

net

~

y N

Zephyr”

v O

Mame B

beacon

central

central_hr

eddystone

handsfree

hei_spi

hei_uart

hei_ush

ibeacon

ipsp

mesh

mesh_demo

peripheral

peripheral_csc

peripheral_dis

peripheral_esp

peripheral_hids

peripheral_hr

peripheral_ht

peripheral_sc_only

ccan_adv

bluetooth.rst


https://github.com/zephyrproject-rtos/zephyr

AliOS Things NliOS 1 Things

v <« AliO5-Things * board » rv32ml_vega w | () v <« AlO5-Things » platform » mcu » n32ml 3 w | T Search
evkbimuxrt1050 A MName gd32fdx ” Mame
evkmirmxrt1020 hoard.c gd32f30x 305
frdmkl26z [ board.h hc321136 drivers
frdmkl27z clock_config.c k32103 gec
frdrmkl28z H clock_config.h hr8p2xx hal
frdmki43z [ k_config.h _—_ i core_riscv32.h
frdmkiaiz pin_mux.c - i fal_device_registers.h
Frdrmkla2z ] pin_muxh B rva2mlmk
rdm = lpc34018 -
o README.md P [ RV32M1_cmOplus.h
i - - "
_ b . rv32m_ridcy.cfg Ipe34102 H RW32M1_cm0plus_features.h
imuxGsl B rv32m1_vega.mk lpc54114 i RVIZM1_cmd.h
lpcxpresso34018 | r32mil_zero_riscy.cfg |pc54608 i RV3ZM1_cmd features.h
Ipcx presso34102 < ucube.py Ipc54628 K RV32ZM1_riScy.h
Ipcxpresso54114 mA3Tjidae [ RV32M1_riScy_features.h
lpcx presso34608 it 1021 i RV32M1_zero_riscy.h
|pcx presso54628 052 i RW32ZM1_zero_riscy_features.h
system_RY32M1_cmplus.c
rv32m1_vega k2624 o
m i system_RY32M1_cmiplus.h
mkld7z644 system_RV32M1_cmd.c
. . . mkl28z7 (5 system_RV32M1_cmd.h
VEGADboard supported in AliOS Things _
mkl43z4 system_RV3ZM1_ri3cy.c
H systern_RV32ZM1_riscy.h
. : : : : mkl31z7 SYSEEM -racy
https://github.com/alibaba/AliOS-Things o <ystem RV3ZM1 _zero, iscy<
m

H] systern_RV32M1_zero_riscy.h
12 > re32mi


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

RT-Thread

i b € rt-thread » bsp »
w re32m1_vega
e riscy

applications

board
driver
W mv32m 1 _sdbk_risow
w devices

W RV32M1
drivers
gecc
utilities

RISCV
L sdmmc_2.1.2
inc

ErC

mv32m1_wvega

e

rv32m1_sdk_riscw * dewices » EW32M1

.

Mame

E W E |

drivers

gcc

utilities

fsl_device_registers.h
RWV32M1_ridcy.h
FV32M1_ri3cy_features.h
RV32ZM1 _zero_riscy.h
RV32M1_zero_riscy_features.h
SConscript
systern_BV32M1_riScy.c
gystern_RV32M1_riScy.h
systern_BW32M1_zero_riscy.c
gystern_RW32M1_zero_riscy.h

VEGAboard supported in RT-Thread
https://github.com/RT-Thread/rt-thread
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https://github.com/RT-Thread/rt-thread

OSDForum 2019

- 100 VEGADboards were used for this forum

« Introduction on RV32M1, VEGAboard and
SDK

- 2 hands on sessions

- SDK + IoT wireless connectivity using the
Vega board

- Zephyr + MicroPython on the Vega board

- Slides and video can be found here
https://www.osdforum.orq/

- We also worked with partners to create a
virtual machine file with toolchain / Eclipse
IDE / SDK / Zephyr installed, as well as
the instructions
https://github.com/openhwgroup/riscv_vm
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OSDForum

€ OPEN SOURCE DEVELOPER FORUM ) /

Wednesday Sep 18th, 2019

Innovation Centre at Bayview Yards
Ottawa, Ontario
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ABOUT OSDFORUM

The Open Source Developer Forum is a workshop that
brings open source SW and HW (chips, boards and systems)
developers together to collaborate and learn. The
OSDForum includes talks from leading industry and
academic experts focused on loT, Edge and Machine
Learning development leveraging open source SW and HW
building blocks. The agenda also includes a hands on bring
up session using a that
attendees can keep. Made possible by the generous support
of our sponsors, the OSDForum is a non-profit event with
low attendee fees of $50 for industry attendees and $25 for
academic attendees (includes the full day of talks, breaks,
lunch and a RISC-V development board).

RISC-V dev board attendees will keep

Registration is limited, so don't delay -

The OSDForum is co-hosted by CMC Microsystem, the
Eclipse Foundation and the OpenHW Group.


https://www.osdforum.org/
https://github.com/openhwgroup/riscv_vm

Support NXP CUP Smart Car Competition in China

3'd Partner designed core board with RV32M1 SOC for University teams selection




RISC-V Design Contest in China

RISC-V is not only an open ISA, but also an open ecosystem for designers and SW developers
- Aims to promote the awareness and use of RISC-V in China through this contest

Encourage practical design works to enrich the entire community resources
Status
- Applicants : 69

Passed : 40 Hosted By

- Application Projects including
- [FARUSHESFFAIE{TF Vega-Lite FF R IRHIRISC-VIEF Open-ISA NXP
- LiteOS#5tE “r
- #B1Emicro-ROS FHRERFELS ( RTOS NuttX ) VEGA 4\

- B{EuclinuxELRLTEF AR

- HEFRva2M1B9E - MAIBIEES

- EFmicropythonfIBLEMYFRIERISC-V_HISCH

- BTG EFF AR KEEEE iz HI28aviR T s
E|RISC-V=MVELEE RVI

. CANM T i "FERISC-VIALERER (CRVIC)

- 2T RV21IMIFISDKAIEETURLI N GE ST RT @ IC

Directed By

16



University Programs and Partnership

- University Course
-VEGADboard has been used in Tianjin University for course
- Outcome: Experimental reports on RT-Thread application development on VEGAboard

- Joint-Lab

- Books

- Research Project
- Tools

. Software

- Welcome University, Institute, Tool vendors, Software Company for further
cooperation...
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