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S RISC-VAJARE - cont.

-« RS Z—HIE

ZiHRA7T RISC-V IES&E

Projects Incorporating RISC-V by Market Segment

CPU/CPU/MCU/APU / etc.

PC / Waorkstation / Server / Mainframe

Peripherals (printers, monitors, storage davices, UPSs, elc.)
Office Equipment (copiers, elc.)

Wireless: cellular handsets, cordless phones, wireless LANs, radios... JIEGTGEGNG

Wireless: base stations, satallite, TV transmission, radar
Networking: backbone routers, switches, other WAN products
Networking: Optical products

Networking: hubs, NIC. LAN routers, bridges, other LAN products

Networking: fax, modems, video-conferencing, set-top boxes, interet..

Consumer Audio, Video (TVs, DVDs, cameras, elc.), Games
Automotive

Aerospacae/Miltary

Meadical equipment

Household Appliances

Industrial Controls

Other

Source: Tech Design Forum, November 2020

- Wilson Research Group/Siemens

found that 23% of ASIC and

- FPGA projects incorporated
- RISC-V in at least one processor
- in a double-blind 2020 study.
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« #81F 3,950 8 RISC-V k&R - iEfm 70+ NEZK

. PERWENRSSRISC-V, fEF TS

- RISC-V EIrEE£%:
. EERUNAREH: BIEH (12/23)
. FRRRHESL

July 2023

i RISC-V*

111 Chip

SoC, IP, FPGA

31/0

Memory, network, storage

20 Services

Fab, design services

55 Software

Dev tools, firmware, OS

~50%

3 Systems

ODM, OEM

12 Industry

Cloud, mobile, HPC, ML, automotive

151 Research

Universities, Labs, other alliances

3k+ Individuals

RISC-V engineers and advocates

StarFive Technology Co., Ltd.
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S =2IKEME~HEIEEE RISC-V LiEss

ZiZB13644I T ISoC
BHRER A BMRSTERED

., LP/DDR4 @2133MH
2MB SRAM/32KB Boot ROM LP;DDRS 321 i QSPI Flash Controller
@1.5GHz @204MHz
@600MHz PCle 2.0 1x2 2x CAN 2.08
2MB L2 Cache with ECC g::gt 1552 32
: 6x UART
Vulkan 1.2 2x 10/100/1000 Ethernet
Security Engine USB3.0/2.0 Host/Device w—
X
HDMI 2.0 S TRNG I
MIPI-CSI 2x SDIO 3.0 64x GPIO
DVP .
e ISHA/ECC/AES/DESBDES/HASHI System Peripheral
- @400MHz e —————
Video Codec Mailbox Temperature Sensor
Audio Interface Storage Interface
4K @30fps 2x DMAC 2x Interrupt Controll
Video Decoder H264/H265 il Al
l 4x PDM/DMIC ] | 12s/PcM/TOM | 1x eMMC 5.1 1080P @30fps EZMASTER Watchdog
Video Encoder H265
| seOF | | 1xPwMDAC | SD3.0/MMC —— 4x PWM 7x Timers

StarFive Technology Co., Ltd.
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S JH711018¢

5 - 15387110 SOCH B FES

Bf - #R%78-7110 (JH-711075R& JHT110) B —RRETFRISC-VHSoCS ¥ &, KA AKTZ, ZHLinuxiRERS, B
& 1 RE RIhFE R OFE . BR/AURLERE 2R R

o i 3
. [HRERE —=
IM| e ESMEETERISCY CPU (BEIEABNSTAM CortexASS), TF | =l
IMFE iz PIA1.5GHZ, | 1%/?%%9&27‘5@
- || HEATEBGEHX B ISP, RAE T RBER
PR H K638 A ANET R,
E X153 A8 IIR I FF XAV B IR, PIE S RIF BT CPUSAR, ZH5k1H HH5H.264/H.265/JPEGRIRES; &
RAM KM LERS. || ARIMG BXE-4-32GPU, Z#%OpenCL.
N/ OpenGLES.Vulkan.
EOR@E
B2#5PCle 2.0, eMMC 5.0, HDMI 2.0, MIPI, USB 2.0/3.0. 10M/100M/
1000M GMAC. SDIO 3.0%4M&#0,
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S JH7110Ij%E - cont.

RISC-V 64-bit
Quad-core CPU L1$ 32 KB/32

ol

RISC-V 64-bit Monitor core
L1IS 16 KB
8KBDTIM

L2 Cache (2 MB)

12S/PCM-TDM SGDMA RISC-V 32-bit
SPDIF
MIPI-CSI ISP-RGB
g 12-bit DVP GPU
UART x6 SPIX7 RTC
PWMx8 RSX7 JTAG
WDT GPIOX64 PLLX3
Timer x4 eMMC5.0 Temp Sensor
v

™

NOC/AXI BUS

|2 RN

« PIRITEAL » RAINAS
15 * 28R o EIDAEBfY

op SERE

- HHEREB
o SR

o FOAEEA

BootROM (32 KB)

LPDDR4/DDR4/LPDDR3/DDR3
32-bit, 2, 800 Mbps

QSPI Flash Controller
HDM|,
H264/H265 4K@30fps DMYLED

Video Encoder Display Engine
OSD/Overlay

JPEG Codec MIPI-DSI

« ZRHIRE « TVVER
o TIEFE! » Tk

o TV

%0 St i

PCle2.0 1 lane x2

Ethernet MAC 10/
100/1000 Mbps x2

USB 2.0 Host/Device

SDI03.0
CAN2.0Bx2
TRNG
OoTP
Security HW Engine

AES/DES/3DES/
HASH/PKA

@ TLRE

« TAHEIE
« HlE8 A

I
« HH
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S JH7110IjJgE - cont.

IhaeyI&=

16

CPUR%L

® TOi%6A{ S 14EERISC-V CPU
* #FRV64GCB RISC-V ISA
» FHiEIAL.5GHz

©32{i[RISC-V MCU
* 5fi%: 204MHz

® ZHiLinuxig{F#%:. Debian L. OpenWR@
HERTRETH

REFES5FE

® BLERAMIZ256 KB

o 15 8IERX32MIDDRITHIE
« 3 #5DDR4/3F12800 Mbps#ILPDDR4/3
o THF2 16T MX321GHE
o THFS)A8 GBRYDDR

® QSPIEHIZE S FHMNBINTE
o ZFIXIPRA MPagetR=t
IRITH1/2/4 BIRRE
TR EEIA16 MBBISPI Nor Flash

(AR F RS )
3 o BEEMIPIED
« MIPI CSI-2 RX DPHY
« BBHHELS5 Ghpsi@is
« 1 X 4D1C MIPIfE RS
« 51 X 2D1C MIPIfE %S
® ST4RES
* H.26547F31080p@30fps
o MSAAEE 5
* L 1RBAK@30fpsIL8EE 1080p@30fpshEEd
* ISP (BEBiESAE)
o ZRF1MIPI CSHEEF1INDVPHINIEE
o THBEAL080p@30fps CMOS RGBEH& fEaE
* JPEG
* YUVA20R B ATA 200K IR 2 /B0, YUVA B 7T
IR210JKARZE/FD, YUVA44RBRE BIALA0JK IR /FD
o LE4$3£480 Mbps (MJPG 8M@30fps 422 1:8)

® ERRIMGBXE-4-32 GPU, TR RS A 3A600MHz
e #§0penCL 3.0
o F§OpenGLES 3.2
o THfVulkan 1.2

Ne=n

® %5 |48 AES; DES/3DES; HASH; PKA
o FFSTRNGHR

StarFive Technology Co., Ltd.
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S JH7110IjJgE - cont.

ST

o 2 MERYPHYBIPCle2.0i2%28
= X1 PCl ExpresstZiCa

® EEAEEUSB 2.0 host/devicetlit,

® 2NHRGMIILLARIGMAC, 3%4%§10/100/1000
MbpsBYBUIEEES

® 2NSDIO 3.0/eMMC 5.0FH1iE 28

® 2NCAN2.0B, BUBEZERHAS Mbps

o=

* BT
» ZF12EHDMI 2.0, BB #:24K@30fps
* RGB656, RGB88S I/F, @A 1080p@30fps
® MIPIERED
* MIPI TX DSIiZ#1238, BF 2R 2 TiEdH

> R

® QSPI Nor Flash + SD+/eMMC
e UART/USB/SDE @57

‘N SMEO
o 8if il TXHIRX 12S/PCM TDM

o $R{244812S/PCM I/F, ZFDMAREDO
o HR{H24ASPDIF, STHRRXBTUHI TXHE
* BT HFMICR B4 EPDMEN
* REPWMZEOHNDACEHH

o= (4hi8)

B=d o GxuART
e 7xI12C
e 7xSPI
e 2xSDIO
¢ 1 x DPI (}#7RGBE7R)
e 1 x PCM/12S
o 7x 32{IitBT38
o 1 X REFBR
e 2xINTC
e 8x PWM it
o 1 x 32{UWDTE{iI$H
® 64 x GPIO
¢ ] x DVPEEEERMAED
® 3 x GPCLKHi

StarFive Technology Co., Ltd.
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Devkits F

| L |

AEMH

"'“jmwm@nmmﬁmeﬁﬁﬁTmMMEﬁéﬁ,u&ﬁﬁﬁmemﬁﬁéwmﬁﬂE&wB%

FGHE, (EARENETESE, BRaRTXEEATEHTE SRR, a5
B SCmgit. BRY, (ERIEETS, B - 5987110 DevKitsFF 2=l BT Mt - 1578- 7110895
e MEESE, FISIENARMAISEIHE M T EBFE,

M 0517757110 DevKitsFF R EfF eUE LI TA M

e DevitKitFEk * RIEBEMPCBEEGIHRXY
« EJREACEE (12V/3 A) * RGB#VGA/LVDS/RGB (7T3%)

« LCDE B ERAS (A1)
o WIFI/EFXRE

StarFive Technology Co., Ltd.
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S JH7110 - WREZETRISC-VESSTNELISE:

Thomas Xu
CEO

gt chim ! JH7110: pAEEkEREERISC-VEREES ACT
(Architecture Compatibility Testing) IAUEAYSOC &
Dear Thomas, - 08/2023

| wanted to express our congratulations to StarFive for achieving a major milestone for RISC-V.

Architecture compatibility is an essential element for RISC-V
implementation. Your implementation of StarFive SoC JH7110 represents
compatible test results received by RISC-V International, under our RISC-V
Compatibility Program. We appreciate your partnership and support of this
program.

Please feel free to leverage the RISC-V Compatible™ mark in recognition of
RISC-V , o leverage the RISC-V Comp g
COMPATIBLE passing the architecture compatibility test.

We recognize the increasing value this will bring to the ecosystem and the many stakeholders
investing in RISC-V.

Wishing you continued success moving forward.

Sincerely,

Calista Redmond

CEO
RISC-V International

19 | __StarFive
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EIKER .
HYRISC-VI TR FF AR

é—:FJHﬂ 10 SoC, RBHSMEERSR

Debian (FIHRHIEEL)
OpenWRT

Ubuntu

OpenKlyin  (FFERELES)

OpenWRT
\RRRISCVERRALS -/
2GB 4GB 8GB
LPDDR4 LPDDR4 LPDDR4
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YLON9L-6E220

1510 ‘.' .—,.'.:;: JH.711OCV1 “20221028 :

THEETF AR, B DEBRANE TR rPine64HfEH

5 |

HFJH71108IRISC-VERtRITHINl——Star64

HILREIRFIRAIRARA, £ HEE
X71102EFZ05%lE JH7110 SoC —5k

StarFive Technology Co., Ltd.

RZIUHR

StarFive

Nk R



24|

BRIHESHR
EHES

WIBERES

IP#%

R
RISC-V

FREHEaZF

ERAIN. R, IRSS=ERARE
FRIERRSIERIR
OPENCL/OPENCV/JAVA/QT/GTK...

MERRSAN

FEDORA /SUSE/IB5/%&£/10S
WINDOWS/DEBIAN/UBUNTU

TR

FIRMWARE
BOOTLOADER...

FFRMERRBIE MA%ESHhRE
R ST MRS ED SESHABE

StarFive Technology Co., Ltd.
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S Ih-E562 FFIRE

AIHTMOET A=/ TIAVBEEURINA, R 256 2EERIRY ISR FIHESR:

1
2

Ooo~NOYY U1 b~

E T Linux RISCHHR(ERSE
RTOS

Bafti=s] - PLC

1EoHE
THEN A E>
ERNTVE R EESE
Gpio 1=

o / Camera

RI28/NAS/E&H

10 AMP (FRXIFR)IZ=NFT

RT-Linux

RT-Thread

OpenPLC:

@D HFHEC 61131-3AMRIEES,

@ PLCZRFEIDELINRISF-SHIPLCE TRY

® #EModbus TCP/RTU, DNP3Z&EFIMY

IGH EtherCAT — Fuh

SEAIO0penCVEE (GPU M)

NG EGAME. Egotr. Bisanl. ARIRB
QT5.15.2

S=RAGPython & (FIINESREES)

Libcamera (GEESMEIKCamera)

OpenWRT

ZiEE(E: mailbox (HE4)

OpenAMP1#19Y

4. App core (Linux) + MCU (baremetal/RTOS)
[Ef4: Linux core + RTOS core

DSP Z%#2: NDSP. CMSIS, NN...

StarFive
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S RaFspl - PLC

OpenPLC

« ZHFIEC 61131-3tmEFENINEMIRISES (BB, THEeRE. SR, 189K, IFIIEEE);

- IRHIIRESTERIPLCRIZI DELANISEEAIPLCIEITHY, a5 =5HMISSCADARHoTIETEAHEHIR ST,
« 3Z¥FModbus TCP/RTU, DNP3EERMN, 3ZF@EModbus TCP/RTUSEHI IR 54 ;

- Z5ART-linux, WIIRE. HEHESHE, IKBHREOpenPLCGE THITEVisionFive2 & ERYSCATHE;

B S SCADAAH:

PLC IDE: iE17A: A Lnt=hriitetieL
ETF BeremiZINERILTIALPLC IDE, ATETFIEC EFPTIDEEAMPLORSS, nE— oo TR, AREMsious TER/RTY
- I-I:‘H- \ é HaE == /_é l:l_ ‘f:" 17t =] .IJi \ =17 \ \ 2 “ ! T N I'_‘_'
61131-3 BN AMREES HITRIZESEI. %e bzgg j; ,ﬁgm{,\TSUP LOGE TR L E STTIESCADABIALA AL AT KO & 55,
|' = \| \I Edit slave device \|
1 1 1 P 1
| 1 1 e 1
| 1 1 1 Device Troe 1
| | I | S——— i
| I 1 1 siave |
E | - "
. 1 1
1 : L et |
- I 1
: | L e
1 1 1 : Temperature variation :
I ®
: ; ! : 1 é 20 - 1 ]
\ ] | 1 %i 1
| e I
y 1 207137/5:;/26 17.07 17.08 17.09 1710 1
1 Time I
1 1
\ Time: -- [ temp_sensor: -- /

26 __StarFive
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S KA%H - GPIO

VisionFive.gpio Python F:

. JEF-EYE2 (VisionFive2) SBC (EFJH7110) FXA

«  GPIO Python £ - 24 Python API: $%=4i/#2/E VisionFive2 9 GPIO 3 |§]
- WS RPiL.GPIO EOSEFRS - EA%

« W&EIK GPIO ZeroEZOEEFRS - BB R

2 FBENTHEE: help([API_name]) BllEESoft PWMSIS: [object] = GPIO.PWM([pin_num], [Freq])
- gpioIfgEEiA): gpio function(null/[pin_num])

FEPWMIGEE: [object].start([dutyratio])

REGPIOJT: S sk [op . : o
setup([pin_num, [model, null/[PUDI, null/[initial_val]) i iR a==ts: [object].ChangeDutyRatio([dutyratio]) s
ERRGPIORS : {EXBIER: [object].ChangeFreq([Freq]) S—
1/01; i oniy
/OIE cleanup(null/[pin_num]) TPWMBBE object] stop() g
AN input([pin_num]) 1. {EFIA- S5 26IICIEEYSHTCI4IE 3
) FEENI2CEHA: open([i2c_device], [i2c_address]) ‘
REHIHEEF: output([pin_num], [value]) 2. (EEIE5% 260UARTISEIGPSIE 4
AIMIEHEN: add_event detect([pin_num], [Edge_type], 12Ci%E RI2CETHA: close( 3. EEIA- S5 26IGPIOSIEHEISE
null/[callback], null/[bouncetime]) RIXI2CHHE: write([data]) 4. (SRR S5 269GPI0S L ED 12
FERNIIIEHEN: remove_event detect([pin_num]) IEEN2CETE: read([bytes]) 5. fE - E . 25| FDAGEE (3
SR ERIEEHFRERTS: event detected([pin_num]) FKEXSPIJAR: getdev([chardev]) 6. {EELS- 25 20 EDLPWMATEEAS:
INEREREL: add event callback([callback]) FEISPITA: freedev() 7. EELT £ 25ISPIS =1 CDEE
R AR AR SPIEE IGHSPIfER: setmode(Imax speed), [mode],
wait_for edge([pin_num], [Edge_type], null/[bouncetime], [bits_per_word])

null/[timeout])

SPIy/ &EdE: transfer([reg], [data])

11. R 2% 2 FIIFGPIO PUDIHEE (2

__StarFive
StarFive Technology Co., Ltd. Eﬂﬁ ITDI ;i



S MRAFRA - TRINRKHNRFES

1. 2E/I0penCV (GPU jiliE) :

> Support GPU acceleration with OpenCL. yolov3-tiny 500ms  890ms 1700ms  2755ms
2. DNN #&5. mobilenet-ssd  230ms 370ms 730ms  830ms
» Darknet models. such as YOLO-V3 yolov5n 650ms 1251ms 2380ms  2235ms

» Caffe models, such as MobileNet-SSD.
» ONNX format models (ONNX <- YOLO-V5 PyTorch)
3. S/ A
» Support CSI camera with StarFive ISP, such as Pi Camera
Module 2.
» Support USB camera as video input at the same time.
» Support QT5 as GUI backend, and show the detection

Rz FR7~f

ERBEAS T MR

result in HDMI screen

TR0 34 e

o __StarFive
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FHZER - ERNEH / szl

SERIES

Stress
idel
cpu

0s
mem

storage

=Rl

ll: RT-Linux

With RT-Linux %pJ

Regular Linux

Avg(us) Stdev(ps) Min(ps) Max(us) Avg(ps) Stdev(us) Min(us) Max(us)

9
9
10
12

10

~N oo BN

IgH-EtherCAT

Min(ns) Max(ns) Average(ns)
Difference 1000

42750

SUBENENENEN

40
36
46
130

49

11022

8
10
16
12

16

4
6

16
14

14

standard deviation(ns)

6039

6
6
6
6
7

66
88
9162
14125

3025

StarFive
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S JH7110 2ERKE - BSEREHANTE

Linux Kernel U-Boot
Component Sub-Modules Status Mainline version Component Sub-Modules Status mainline version
Minimal System Clock/Reset/DTS Accepted 6.4 Minimal System |clock/reset/dts/defconfig/cache/ddr/ Accepted |2023.04-rc5
: Ficin R 63 GMAC Accepted |2023.10-rc1
¥f,f;?doq ﬁf}‘é‘;‘:‘f& — 64 Connectivity PCle Accepted |2023.10-rc2
STG.ISP.VOUT CRG Accepted 66 uss BN, 2023.10-rc3
Peripheral PLL Accepted 6.6
Temperature Sensor Accepted 6.4
DMA Accepted 6.4
PWM uUnder review
GMAC Accepted 6.4
SDIO/EMMC Accepted 6.3
12C Accepted 6.4 oPen_SB|
Connectivity SPI Accepted 6.6
QSPI Accepted 6.6 Component | Sub-Modules Status mainline version
USB Accepled 6.5 generic/starfive/boot HART selection  |Accepted 1.3
ErcqlLeJ :’c’g:;‘g'ew — Platform gpio and reset Accepted 1.3
bower Management Hibernation Accepled 64 pmic shutdown/reboot Accepted 1.3
PIMIS Accepted 6.5
CPU Freq Accepted 6.5
) Crypto Accepted 6.5
Security TRNG Accepted 6.3
PWMDAC Accepted 6.7
Audio 12 Accepted 66 Check latest status:
TDM Accepted 6.5 . ,
MIPI DS| WIP https://wiki.rvspace.org/en/project/JH7110 Upstream Plan
Display MIPI DSI PHY WIP
HDMI/ DC8200 Under review
MIPI CSI Accepted 6.5
VIN ISP uUnder review
MIPI CSI PHY Accepted 6.6 .
B StarFive

StarFive Technology Co., Ltd. E Hﬁ ITISI ;i
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S izmERASIEXE

® (A TTroEZITEES S ( :4=9$msé>$.§ (RISC-V) B8 (
:‘ RISC VTV OPENATOM EOUNDATION R China RISC-V Alliance C IC

PENGLAI |
OpenHarmOny ™ 6 °penEU|er Secure Encluve
iCEasy -@‘ N pe—
— Iﬂ) ' d el - Imagination

[h UNISOC QB 55 ISCAS
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32 = \
| StarFive Technology Co., Ltd. =1 Hﬁ ﬂ:lll ;i



S JH7110 KX (https:/irvspace.orq)

N R

—

BX 1=

= HBIRISC-VAELE s

RVspacett X Bl E/7185
TEERFFSRAE 1300 A
BEREERFEFs-10 A

FEERIR

oS N RIS EE 200+
o R AN A 100+
EiHNYEE10,0000+%

HFREABE

GitHUbFREEASDKLAR SR A RY
B S EZITERMZITHRIE
REHRETIBEMMRMERARERR

FEEXSF

REN20RNERIB0RNFHRINB
P20 R M X R TS )
F100+FF R B REEIRIAIFRS

StarFive Technology C 6. zzB- 2% 2 (VisionFive 2) FF&4R = EFOpencviH{TARRIAR 3

R /'space

WiREF FHIRISC-VFLX

[z FA ity

AZ T (ERRBRILES 227 &R VisionFive 21T BN ARSI S L BIRIES XE,

= miER

3. BT - B2 Libreoffice 7.3

Python[i; 15/
oy TIRIREE SN
BERS

1. 7£ VisionFive 2 F%3Debian [/ - TEEBI& 4
2. 7£ VisionFive 2 F &3 AltLinux 4
3. 1£ VisionFive 2 &% Archpower [

2. _[VisionFive 2: £ 5%3D GPU RISC-VERITE] H= W &
3. _[VisionFive 2: £p%3D GPU RISC-VEAtRiTE ] 2 RupdateH FEAY(E]5R (4

StarFive

IRk 2

5. _[VisionFive 2: £ 543D GPU RISC-VEiRitE1l] ITENESH X ——BEFbRER 2
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S JH8100 SitaEt:

BOEEN 64U TNASH, SERIERMEFIASTERE
ZMEEEARY CPU #] 5%

KMZEEKT (4 +2), AHZCPU 1824F Arm A-76, F3i=%2.0+GHz
X1ERISC-V EHME  (Hypervisor)

2TOPS &9 Al hmiEss - NPU

DSP f&{4-fmizE— HIFI4

BENFEER TN AR, 3785 PCle3.0x8

SFEFINES AE: SM2/SM3/SM4

S7¥F Security Boot, Trust Zone

MR 2024 £ Q2

ZHECPU IP Foitt iz EEANSEsgEn FERBENETE AT &R
EBRHEEEMR 12nm#liE, K@60fps : 2TOPS A&
SMERERISC-V X RInFESERE USB3.0/2.0 x4 S
/JMzCPU 1P PRI H264/H265/VPI/AV ysB3.2Gen2 Type-C  TensorFlows StarFive

: StarFive Technology CPQleB.0 x8 FIREER E Hﬁ ITISI ¥§



S JH8100 BHEIES

Processor: 4 ™~
* Big/LITTLE: Dubhe-90(Big core)+ Starfive CPU Memory Video Interface:

Dubhe-80(Small Core) JH8100 * DP1.4/Type-C display up to
* Upto 2.0GHz 4K@60fps

{ DDR4/LPDDR4 J - eDP 1.3 up to 4K@60fps
Memory and Storage: { QSPI } ..
» LPDDR4x/LPDDRA4/DDR4 3600Mbps = S Dul =80 Connectivity:
+ Support SODIMM/UDIMM/RDIMM [ eMMC } " PCle3.0 x8 lane
* QSPI NOR/NAND flash interface * USB3.0 Host mode
* SD3.0/eMMC5.1 [ SDIO } ¢ USB2.0/3.0 combo Dual mode
PWM
3D GPU- 3D GPU NPU
 OpenCL 1.1/1.2/2.0 12C Video Output Audio Interface:
* OpenGL ES 3.0/3.1/3.2 _ * 4 channel digital MIC of PDM
* OpenGL 3.3 _ ~ DisplayPort * 12S/PCM
« Vulkan 1.0 Video Codec Security — * HDA (High Definition Audio)
H.264/ H.265/ P9/ | ebP .

Al Engine: SPI AV1 o Hgiie — Security:

NPU 2TOPS m VIPEG st zone SeBC(;J(;'tty MIPI-DSI . é,I\EASZ//%Ei/HASH(SHA/H MAC)/PKA
HIFI4 DSP@400MHz - * Trust Zone & Security Boot

12S Video Input

Video Codec: Peripherals and GPIO:
» Decoder(H264/AVC/VP9/AV1) ISP « UART/I2C/I3C/SPI

4K@60fps * CAN BUS
* Encoder(H264/AVC) 1080p@30fps * PCM/I125/ PWM channels
* JPEG up to SBM@30fps ‘ GMAC ‘ ‘ PCle 3.0 ‘ ‘ USB3.0/2.0 ‘ ‘ USB3.2Gen2 ‘
Network ~ <
?.,6 ]|O/100/1000l\/| Ethernet _ StarFive

StarFive Technology Co., Ltd. = Hﬁ ITISI ;i
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Case Study: EdgeConnect on RISC-V
Zfl49tr: EdgeConnect £ RISC-V HAiIETT

About EdgeConnect
*XFEdgeConnect

collect data from field buses
NI 7B E e 2R
Application forward data to backend
RIS EdgeConnect IS SRR
~1k instances running on SIMATIC I0T205
Hardware abstraction £J1000/MESIMATIC 10T2050 A1 T5LA

WS MRAA MRAA

Why use hardware abstractions?

ISAR BSP* meta-iot2050 JH7110 79”2\@*@#**%;’

keep applications portable
CRISN AR AU AT RE

Hardware ] _ ) « crucial component when doing 1/0
EE14: Simatic I0T2050 StarFive VF2 14T 110 BHRgEaeE/t

=17
don't make application code ISA specific

NEFERFETISARIRL A

*BSP = Board Support Package Application ARM stack RISC-V stack
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What did it take to adopt the stack to the StarFive’s JH7110?
FERZGRHERIIHT110, M TSR 3E?

Device-tree improvement in Linux Kernel Add RISC-V to Eclipse MRAA

Felix Moessbauer bovi commented on Sep 29, 2022 - edited v

[PATCH 1/1] riscv: dts: Enable device-tree overlay support for starfive devices Detail
o _ - _ _ etails
To: E enner oertni Ce: or Doole 0 M€ more Add RISC-V architecture and StarFive JH71x0-based boards VisionFive and VisionFive 2.

Signed-off-by: Daniel Bovensiepen

Add the '-@' DTC option for the starfive devices. This option Signed-off-by: Zhu Jia Xing

populates the '__symbols__' node that contains all the necessary symbols
for supporting device-tree overlays (for instance from the firmware or FIX #1097
the bootloader) on these devices.

https://www.spinics.net/lists/devicetree/msg613974.html https://github.com/eclipse/mraa/pull/1098

Add VisionFive BSP to ISAR

Felix Moessbauer

[PATCH 0/7] Add BSP for StarFiveTech VisionFive2
Risc-V board

This series adds a new machine "starfive-visionfive2" which is a
Risc-V board based on the JH7110 SoC. The BSP is modeled based on the
buildroot SDK [1], but without any proprietary imaging components.

https://groups.google.com/g/isar-users/c/L PL-ffHKmbU/m/o6lgWhCxFwAJ
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Upstream first...

...

OSS is increasing software quality

OSS I’ RMHRE

multi-decade software support relies on OSS

RERVIR A S IFEEOSS

upstream contribution takes more effort short-term
but saves effot in the long-run

B ERRANEEEZHE D,
(BEREKIRRILITERE.

StarFive is doing an excellent job in upstreaming

FORHRAE Ll ST EUS T 1IRZ R

JH7110 Upstream Status

Upstreaming Integration Tree

| https://github.com/

starfive-tech/linux/tree/JH71

10_VisionFive2_upstream 4 |

Kernel
Patch In mainline
Component Submitted Status Link since
Date version x
Minimal V7 - https://patchwork.kernel.org/project/linux-riscv/cover/20230401111934.130844-1-
Clock/Reset/DTS | 4/1/23 Accepted 6.4
System hal.feng@starfivetech.com,
rk_kernel.org/project/linux-riscv/cover/20230209143702.44408-1-
Pinctrl 2/9/23 Accepted 6.3
V5 - https:/ work.kernel.org/project/linux-riscv/cover/20230314132437.121534-1-
Peripheral Watchdog 3/14/23 Accepted 6.4
Xingyu.w vetech.com,
Timer 8/14/23 Under v4 - https://patchwork.kernel.org/project/linux-riscv/cover/20230814101603.166951-1-
review xingyu.wu@starfivetech.com,
STG,ISPVOUT 713/23 et v8 - https:/patchwork.kernel.org/project/linux-riscv/cover/20230713113902.56519-1 6.6
CRG 3 vetech.com,
work kernel.org/project/linux-riscv/cover/20230717023040.78860-1
PLL 7/17/23 Accepted 6.6
vetech.com
T t ct/linux-riscv/cover/20230321022644.107027-1
emperaiure 3/21/23 Accepted = S = 6.4
Sensor
V6 - https:/patchwork. el.org/project/linux:
DMA 3/22/23 Accepted 6.4
dmaengine/cover/2 2094820.24738-1-walker.chen@starfivetech.com/
Under v4 - https://patchwork kernel.org/project/linux-riscv, er/20230601085154.36938-1
PWM 6/1/23 ; S Lprol - 35154.369
review @
V12 - https: scv/cover/20230417100251.11871-1
Connectivity GMAC 4/17/23 Accepted 6.4
samin.guo
v3 - https: rnel.org/project/linux-riscv/cover/20230203081913.81968-1
SDIO/EMMC 2/3/23 Accepted I 6.3
william.qiug
V7 - http ork.kernel.org/project/linux-riscv/cover/20230401111934.130844-1
12C 2/21/23 Accepted tech.com 6.4
ivetech.cor

https://rvspace.org/en/project/JH71 Upstream Pla
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RISC-V is moving from MCU performance level to Edge performance level
RISC-V IEfEM MCU 14ge/KFmin s MK EgERH

ARM to RISC-V porting made easy by adopting OSS abstraction layers
OSS MR EFARM [A] RISC-VIVREXISE %

with OSS we innovate together faster

OSSHARFA IR CUFTHIZE (X!

multi-decade software support relies on OSS

REARYIR A SHRFREOSS
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| Contact

Zhu Jia Xing

liaxing.zhu@siemens.com
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